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Executive summary

Purpose of the Strategic Options Report

This Strategic Options Report (SOR) provides an overview of the options that National Grid
Electricity Transmission plc (NGET) has identified and subsequently evaluated for the strategic
siting optioneering of the AC6 Project, which is an integral part of the Cyswllt Gorllewinol 2
(Western Link 2) Project. The Western Link 2 (WL2) Project comprises of two new proposed
transmission line projects: AC5 and ACG6.

The ACS5 Project is a new proposed transmission link between North Ayrshire, Scotland, and
Central/South Ayrshire (T-point), Scotland. This project will be assessed and developed
separately by Scottish Power Transmission, a subsidiary of Scottish Power Energy Networks
(SPEN), who are responsible for the transmission of electricity in central and southern Scotland.

The AC6 Project, which is the focus of this document and is referred to as "the project" in this
SOR, represents a new transmission link between Central/South Ayrshire (T-Point) and Wales.
This AC6 Project aims to provide additional transmission capacity between Scotland, Wales,
and England. It will be jointly developed by NGET and SPEN, with SPEN responsible for
developing the assets in Scotland, while NGET will handle the assets in Wales and England.
For all other UK jurisdictions related to this project, NGET and SPEN will collaborate to develop
the necessary assets.

This SOR for the ACG6 project presents NGET’s assessment of routeing and landing the
connection in Wales, while SPEN will be conducting their own assessment for the starting point
of the project in the South of Scotland.

Figure A below, sets out the key development and delivery stages of NGET’s process-based
approach, when identifying transmission system works that would require additional consents
and/or permissions, are shown below:

Figure A: NGET’s approach to project development and delivery
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and and Land
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This report forms part of the initial ‘Strategic Proposal’ stage.
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How the electricity system is planned and operated

NGET is the owner of the transmission system in England and Wales and is regulated by the
Office of Gas and Electricity Markets (Ofgem). NGET holds an electricity transmission licence
permitting transmission ownership activities and requiring that it provide an efficient, economic,
and co-ordinated transmission system. As part of this requirement, NGET must ensure that
there is sufficient transmission capacity in order to meet demand and generator customer
requirements, along with providing for wider transmission system needs that exist or are
anticipated in the future. When planning changes to the transmission system, NGET must also
have regard to the desirability of preserving amenity, in line with the duties under sections 9 and
38 of the Electricity Act 1989 (‘the Electricity Act’).

The National Energy System Operator (NESO) is a separate legal entity to NGET. NESO
facilitates several roles on behalf of the electricity industry, including making formal offers to
applicants requesting connection to the National Electricity Transmission System (NETS).
NESO also makes investment recommendations to Transmission Owners (TOs), including
NGET, through an annual network planning cycle and other periodic reviews. This indicates
which areas of the transmission system require reinforcement.

The legislation, policy and regulatory framework that NGET work within

Legislation

In addition to the legal duty to maintain an efficient, economic, and co-ordinated energy
transmission system, NGET is subject to a number of statutory duties in England and Wales
when developing new infrastructure, including under the:

e Electricity Act 1989

e National Parks and Access to the Countryside Act 1949
e Countryside and Rights of Way Act 2000

e Natural Environment and Rural Communities Act 2006

e Wildlife and Countryside Act 1981

UK Energy Policy

In 2019, the UK Government committed to achieving net zero greenhouse gas emissions by
2050. In addition, in 2024 the UK Government has committed to achieving a clean electricity
system by 2030.

These commitments require the UK to move away from fossil fuels and to increase and adopt
alternative sources of renewable and low-carbon sources of energy to power homes, transport,
and businesses, such as offshore wind, solar energy and nuclear generation. The Government
has set out how it plans to deliver on these commitments within multiple strategies and plans
including:

e Prime Minister’'s Ten Point Plan for a Green Industrial Revolution (November 2020);
e Energy White Paper: Powering our Net Zero Future (December 2020);
e Net Zero Strategy: Build Back Greener (October 2021);
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e British Energy Security Strategy (BESS, April 2022); and
e Powering Up Britain and Powering Up Britain: Energy Security Plan (March 2023)

e Clean Power 2030 Action Plan: A new era of clean electricity (December 2024)

Consenting regimes

Terrestrial and Marine

The purpose of the project is to develop the electricity transmission system between Scotland
and Wales, which will include terrestrial infrastructure in both countries. Due to the marine
connection between these countries, cable infrastructure will need to be developed in the
marine environment within Scotland, Wales, Northern Ireland, and the Isle of Man. This project
will be subject to multiple statutory consents due to its type and scale.

The current intention is for this project to obtain its necessary consents from a variety of
terrestrial and marine permissions and licences under appropriate statutory regimes. A
compulsory purchase order (under the Electricity Act 1989) will also be required for elements of
the project on the Welsh mainland (above mean low water).

There remains a possibility that certain elements of the Project (within Wales and Welsh
territorial waters) could be consented (with powers of compulsory acquisition) pursuant to a
single consent under the Infrastructure (Wales) Act 2024 (IWA). However, reliance upon the
IWA regime would first require the Project to obtain a Section 22 Direction from the Welsh
Ministers on the basis that the Ministers consider it to be a project of ‘national significance to
Wales’.

In addition, in the territories which are not subject to the requirement for a marine works licence
under the Marine and Coastal Access Act 2009 (MaCAA), such as the Isle of Man, consent for
development will be sought through a Marine Infrastructure Consent under the Marine
Infrastructure Management Act 2016 (MIMA).

The NGET Project team is committed to ensuring the Project adheres to, and assists in
meeting, where appropriate, the various legislative and political commitments made by the UK
and devolved governments. Section 3.6 of this SOR outlines the various policies that the project
team currently understands, at the time of writing, to be relevant to the Project, and will ensure
that consideration of these policies is integrated into the Project as it is developed.

National planning policy

The Welsh Government, as a devolved power within the UK for the nation of Wales, established
their net zero targets for the nation, which aims to be carbon neutral by 2050. The Welsh policy
landscape is outlined in the following policy documents:

e Natural Resources Policy and Area Statements
e \Welsh National Marine Plan
e Economic Action Plan

e Planning Policies Wales (including Energy)
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e Welsh Government’s Net Zero Strategic Plan

e The Well-being of Future Generations (Wales) Act 2015
e The Equalities Act 2010

e Future Wales: The National Plan 2040

In addition, the UK government is committed to decarbonise the grid, as highlighted by the Net
Zero strategy and the National Policy Statements (NPS). To enable this transition to a
decarbonised grid, development of new renewable energy infrastructure and energy
transmission infrastructure, which the NPSs discuss. In particular, the relevant electricity
transmission NPSs are:

e EN1 - National Policy Statements for Energy,
e ENBS3 - National Planning Policy Statement for Renewable Energy Infrastructure, and

e ENS5 - the National Policy Statement for Electricity Networks Infrastructure, which is
read in conjunction with EN1.

It is noted that the role of NPSs is to inform the determination of applications for development
consent orders under the Planning Act 2008. However, nevertheless, they are a relevant
statement of Government policy as to the provision of energy infrastructure and the importance
of transmission projects within the UK decarbonisation agenda.

The need case for reinforcement to the transmission system

NGET must comply with Schedule 9 of the Electricity Act and Standard Condition D3
(Transmission System Security Standard and Quality of Service) of its Transmission Licence,
which requires it to develop and maintain an efficient, coordinated and economical system of
electricity transmission.

When required power flows are identified that would exceed the boundary capacity of the
transmission system, NGET must resolve the capacity shortfall under the terms of its
Transmission Licence.

Existing transmission network

The existing transmission system in Scotland, Wales, the Midlands and North of England and
the B6a and B7 boundaries are shown in Figure B and Table A.
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Figure B: The National Electricity Transmission System in Scotland, Wales, the Midlands

and the North of England

Table A: Existing boundary performance by 2035 and generation group capacity to last

contract date

System Boundary Export or 2035 Post Fault 2035 Post Capability Capacity Secured Event
Generation Group required Capability Fault Deficit Deficit Fault

transfer Capacity

B6 — 2035 28,405 MW 16,800 MW 24,665 MW -11,605 MW -3,740 MW New CMN3
(system Circuit
boundary)

B7a - 2035 25,203 MW 19,700 MW 23,805 MW -5,503 MW -1,398 MW  Norton -
(system Osbaldwick
boundary) Double Circuit

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report

viii



Boundary analysis results

NGET recognises that the deficits outlined in Table A need to be addressed. It is noted that a
capability uplift would be expected to facilitate the required boundary transfers.

From 2035, further increases in boundary requirements are expected, and this is reflected in the
existing contractual generation commitments. To address these needs, additional
reinforcements to these boundaries are expected in Wales, Midlands and North of England,
which will supplement these boundaries in the future. This will facilitate connections beyond
2035, when further increases in generation are expected across all regions. These will be
subject to their own detailed needs case and options assessment.

Need case conclusion

Currently, the need for the Project to be delivered to meet the network requirements, as set out
above, is summarised below:

e A need to provide Capacity Across the B6 and B7a boundaries with proposed 2 GW
HVDC connections further reducing the deficit.

e Any options considering connections to Mid Wales would require further
transmission works to connect proposed generation and HVDC options within this
area.

e HVDC connections are considered post fault neutral in most circumstances as flow
can be dropped to 0 MW for a local connection area fault at the NGET end.

How NGET identified and assessed strategic options

Once the need case is established, NGET considers the various ways in which they can meet
that need. Before NGET undertake any detailed optioneering work, a technical compliance filter
is applied to ensure that all potential strategic options will function on the network, rejecting any
that do not meet technical standards or would not work in practice. In the early stages of
optioneering, a key factor is to consider locations either at or close to existing or already
planned NGET substations to minimise the required infrastructure. There are many ways to
meet the identified need, so further network modelling is needed to better understand the
issues. This initial identification is based on the network planning information available from
NESO at the time of appraisal.

NGET then applied a “benéefits filter” to the technically feasible options, which places focus on
those that best meet the obligations to the environment and consumers.

The criteria for any potential strategic option to be considered further are any of the following:
¢ An environmental benefit:
e A technical system benefit;

e A capital and lifetime cost benefit, which includes the consideration of initial capital
costs and long-term maintenance and operating costs; or

e A socio-economic benefit.
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When the net benefits of options are closely aligned, each option is documented and included
for appraisal. Following the application of the benéefits filter, eleven options were identified as
having comparable net benefits and potential technical compliance, warranting further
evaluation. These options are listed in Table B below:

Table B: Proposed Strategic Options for Appraisal

Proposed strategic option title

Option description

Strategic Option AC6-1 — Pentir

Strategic Option AC6-2 — Wylfa South

Strategic Option AC6-3 — Bodelwyddan

Strategic Option AC6-4 — Pembroke

Strategic Option AC6-5 — South Wales West

Connection Node C

Strategic Option AC6-6 — Carmarthen Bay
(Llandyfaelog)

Strategic Option AC6-7 — Swansea North
Strategic Option AC6-8 — Baglan Bay
Strategic Option AC6-9 — South Wales West
Connection Node B

Strategic Option AC6-10 — Connah’s Quay

Strategic Option AC6-11 — Bryncir

288 km new offshore subsea
transmission connection

252 km new offshore subsea
transmission connection

306 km new offshore subsea
transmission connection

504 km new offshore subsea
transmission connection

552 km new offshore subsea
transmission connection

576 km new offshore subsea
transmission connection

612 km new offshore subsea
transmission connection

612 km new offshore subsea
transmission connection

630 km new offshore subsea
transmission connection

330 km new offshore subsea
transmission connection

303 km new offshore subsea
transmission connection
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Summary of NGET’s strategic options

An overview of the eleven strategic options that have been subject to environmental, socio-
economic, cost and technical appraisal and the key findings will be presented in this section.

Strategic Option AC6-1 — Pentir:

Strategic Option AC6-1 is a 288 km majority subsea connection, configured as a High Voltage
Direct Current (HVDC) circuit. Two converter stations would be required, one at the starting
point in the Central/South Ayrshire (T-Point) and one in the vicinity of the existing Pentir 400 kV
substation in North Wales. NGET’s starting presumption for further development of this option,
should it be selected, would be for a majority subsea HVDC connection. Onshore underground
HVDC cables would be required from the landfall to the converter station, which will be located
in the vicinity of the existing Pentir substation. Bay extensions and associated works at the
existing Pentir substation would be required to accommodate the connection of the Project.

Strategic Option AC6-2 — Wylfa South:

Strategic Option AC6-2 is a 252 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the proposed Wylfa South 400 kV substation in North Wales.
NGET'’s starting presumption for further development of this option, should it be selected, would
be for a majority subsea HVDC connection. Onshore underground HVDC cables would be
required from the landfall to the converter station, which will be located in the vicinity of the
Wylfa South substation. Two bays at the proposed Wylfa South substation would be required to
accommodate the connection of the Project.

Strategic Option AC6-3 — Bodelwyddan:

Strategic Option AC6-3 is a 306 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the existing Bodelwyddan 400 kV substation in North Wales.
NGET'’s starting presumption for further development of this option should it be selected, would
be for a majority subsea HVDC connection. Onshore underground HVDC cables would be
required from the landfall to the converter station, which will be located in the vicinity of the
Bodelwyddan substation. Bay extensions at the existing Bodelwyddan substation would be
required to accommodate the connection of the Project.

Strategic Option AC6-4 — Pembroke:

Strategic Option AC6-4 is a 504 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the existing Pembroke 400 kV substation in South Wales.
NGET'’s starting presumption for further development of this option should it be selected, would
be for a majority subsea HVDC connection. Onshore underground HVDC cables would be
required from the Pembroke landfall to the converter station, which will be located in the vicinity
of the Pembroke substation. Bay extensions at the existing Pembroke substation would be
required to accommodate the connection of the Project.
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Strategic Option AC6-5 — South Wales West Connection Node C:

Strategic Option AC6-5 is a 552 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the proposed South Wales West Connection Node C (SWCN
C) 400 kV substation in South Wales. NGET'’s starting presumption for further development of
this option should it be selected, would be for a majority subsea HVDC connection. Onshore
underground HVDC cables would be required from the landfall to the converter station, which
will be located in the vicinity of the SWCN C substation. Bay extensions at the planned new
SWCN C substation would be required to accommodate the connection of the Project.

Strategic Option AC6-6 — Carmarthen Bay:

Strategic Option AC6-6 is a 576 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the proposed Carmarthen 400 kV substation in South Wales.
NGET'’s starting presumption for further development of this option should it be selected, would
be for a majority subsea HVDC connection. Onshore underground HVDC cables would be
required from the landfall to the converter station, which will be located in the vicinity of the
Carmarthen substation. Two bays at the proposed Carmarthen substation would be required to
accommodate the connection of the Project.

Strateqgic Option AC6-7 — Swansea North:

Strategic Option AC6-7 is a 612 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the existing Swansea North 400 kV substation in South
Wales. NGET'’s starting presumption for further development of this option should it be selected,
would be for a majority subsea HVDC connection. Onshore underground HVDC cables would
be required from the landfall to the converter station, which will be located in the vicinity of the
Swansea North substation. Bay extensions at the existing Swansea North substation would be
required to accommodate the connection of the Project.

Strategic Option AC6-8 — Baglan Bay:

Strategic Option AC6-8 is a 612 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of the existing Baglan Bay 275 kV substation in South Wales.
NGET'’s starting presumption for further development of this option should it be selected, would
be for a majority subsea HVDC connection. Onshore underground HVDC cables would be
required from the landfall to the converter station, which will be located in the vicinity of the
Baglan Bay substation. Bay extensions at the existing Baglan Bay substation would be required
to accommodate the connection of the Project.
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Strategic Option AC6-9 — South Wales West Connection Node B:

Strategic Option AC6-9 is a 630 km majority subsea connection, configured as an HVDC circuit.
Two converter stations would be required, one at the starting point in the Central/South Ayrshire
(T-Point) and one in the vicinity of South Wales West Connection Node B (SWCN B) 400 kV
substation in South Wales. NGET’s starting presumption for further development of this option
should it be selected, would be for a majority subsea HVDC connection. Onshore underground
HVDC cables would be required from the landfall to the converter station, which will be located
in the vicinity of the proposed SWCN B substation. Bay extensions at the planned new SWCN B
substation would be required to accommodate the connection of the Project.

Strategic Option AC6-10 — Connah’s Quay:

Strategic Option AC6-10 is a 330 km majority subsea connection, configured as an HVDC
circuit. Two converter stations would be required, one at the starting point in the Central/South
Ayrshire (T-Point) and one in the vicinity of the proposed Connah’s Quay 400 kV substation in
North Wales. NGET'’s starting presumption for further development of this option, should it be
selected, would be for a majority subsea HVDC connection. Onshore underground HVDC
cables would be required from the landfall to the converter station, which will be located in the
vicinity of the Connah’s Quay substation. Two bays at the proposed Connah’s Quay substation
would be required to accommodate the connection of the Project.

Strategic Option AC6-11 — Bryncir:

Strategic Option AC6-11 is a 303 km majority subsea connection, configured as an HVDC
circuit. Two converter stations would be required, one at the starting point in the Central/South
Ayrshire (T-Point) and one in the vicinity of the proposed Bryncir 400 kV substation in North
Wales. NGET'’s starting presumption for further development of this option, should it be
selected, would be for a majority subsea HVDC connection. Onshore underground HVDC
cables would be required from the landfall to the converter station, which will be located in the
vicinity of the Bryncir substation. Two bays at the proposed Bryncir substation would be
required to accommodate the connection of the Project.

Selection of a preferred option

NGET has determined that the preferred strategic option to best address the Project’s Need
Case and taken forward at this stage is Strategic Option AC6-1 (Pentir). The selection of AC6-1
as preferred option is justified by the following points, summarising the environmental and
socio-economic, technical, and cost appraisal:

e From an environmental and socio-economic perspective, on the basis of the
information currently available and assuming that appropriate mitigation is
undertaken, together with sensitive routeing and siting, environmental and socio-
economic factors are not considered to significantly constrain Strategic Option AC6-
1. AC6-1 making landfall in Pentir has the least effect on the fewest number of
marine designations in the area compared to the other options. Additionally, the
option has the potential to appropriately mitigate onshore designations, due to the
landfall options and reduced amount of sensitive receptors leading to the landfall
substation. AC6-1 includes the second shortest circuit length, at 288 km, and
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performs the best when considering environmental and socio-economic elements,
avoiding significant designations such as Areas of Outstanding Natural Beauty
(AONBs), National Parks, and Geoparks. It includes the least amount of marine
designation-related receptors, requiring crossing the fewest number of marine
ecology receptors and is characterised by suitable coastal width or depth, with no
immediate constraints from a marine geology perspective. Furthermore, AC6-1 is the
most preferred from an onshore perspective, considering landfall options and
sensitive receptors.

e From a technical perspective, AC6-1 achieves the technical Needs Case, increasing
capacity across the B6 and B7a boundaries. With regard to the technical
performance of the eleven strategic options of the Project, NGET has noted that the
main differentiating factors are the cable circuit length and the reinforcement works
triggered by the Project. AC6-1 has the second shortest HVDC cable length and will
not trigger notable reinforcement works to the local network.

e From a cost perspective, AC6-1 (Pentir), with HVDC as the recommended
technology, has a capital cost of £2,582.4m and a lifetime circuit cost of £2,732m,
hence, presenting the second lowest capital and lifetime costs across all options
taken forward for detailed appraisal. The HVDC technology is well-established and
does not add uncertainty or constructability risk to the Project.

Conclusions and next steps

This SOR presents the findings of NGET’s strategic options appraisal process and is intended
to provide a clear justification for NGET’s preferred strategic option for the AC6 Project. This
report demonstrates that NGET has utilised the Need Case to consider the potential ways in
which the Project could be delivered by generating a number of potential strategic options.

To meet the need to increase capacity across the B6 and B7a boundaries, NGET'’s proposal at
the current stage is to take forward Strategic Option AC6-1 as the preferred option for the
Project. NGET will continue to review the work, including any notable changes in
circumstances, and will have regard to consultation responses.

The selection of AC6-1 as the preferred option is justified above; reference can be made to the
previous sections of the executive summary. The Project will now be taken forward to the next
stage of development.

This involves preliminary routeing and siting work, identification of a preliminary preferred route
corridor and siting choice for the converter station and preparation of a graduated swathe, which
indicates a more likely location for the development. This will be consulted on at consultation to
seek feedback from consultees and help shape the further development of the project.
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Glossary

Acronym / Term

Definition

Q

AC

AC Cable
ACS

AIS
AONB
AQMA
ASTI

Availability Factor

AWI
BESS
CBA
CCC
CEMP
CION
CMNC

CNP
Conductor

Constraint costs

CSC
CSNP
CTMP
DC

Ohm, the unit of electrical resistance
Alternating Current

AC Underground Cable

Average Cold Spell

Air-Insulated Substation

Area of Outstanding Natural Beauty

Air Quality Management Area

Accelerated Strategic Transmission Investment

The time a generator is able to produce electricity over a
period of time divided by that period of time

Areas of Wildlife Interest

British Energy Security Strategy

Cost Benefit Analysis

Climate Change Committee

Construction Environmental Management Plan
Connection and Infrastructure Options Note

The project code previously used for CMN3 before revision

CMN3: The project code used to represent the North-South
element of the CMN3/FSU1 connection. The CMN3 element is
a transmission link between South East Scotland and North
West England and FSU1 is the East-West element,
representing the upgrading of the existing network to a higher
voltage between Harker and Stella West

Critical National Priority
Used to transport power

Payments made to constrain generation, to manage power
flows where forecast power flows would exceed the capability
of the electricity transmission system

Current Source Converter
Centralised Strategic Network Plan
Construction Traffic Management Plan

Direct Current
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Acronym / Term

Definition

Dedicated Forest

DESNZ

DND
DNO

Double circuit

EclA

Economy Planned
Transfer Assessment

EGL 1
EGL 2
EIAR
EISD

Electricity Act
EN-1
EN-3
EN-5
EN-6
ESO

ETYS

EV
FES

FLO
FRA
GB

Protected feature in Wales for sections of woodland/forest

Department for Energy Security and Net Zero, the ministerial
department with primary responsibility for energy.

Detailed Network Design
Distribution Network Operator

Two transmission circuits, each consisting of three conductors
(one for each phase of the three phase circuits), carried on two
sides of a single pylon

Ecological Impact Assessment Report

Modelling approach for the Economy Planned Transfer
Assessment is set out in NETS SQSS Appendix E

Eastern Green Link 1 Project
Eastern Green Link 2 Project
Environmental Impact Assessment Report

Earliest in service date, the earliest date at which the network
will be ready for the connection.

The Electricity Act 1989

Overarching National Policy Statement for Energy

National Policy Statement for Renewable Energy Infrastructure
National Policy Statement for Electricity Network Infrastructure
National Policy Statement for Nuclear Power Generation

Replaced by NESO (See below): Was the Operator of National
Electricity Transmission System, the National Grid Electricity
System Operator

Electricity Ten Year Statement sets out the Electricity System
Operator’s view of future transmission requirements and where
the capability of the transmission network might need to be
addressed over the next decade.

Electric Vehicle

Future Energy Scenarios represent different credible scenarios
for the transition to a cleaner greener energy future by 2050.

Fisheries Liaison Officer
Flood Risk Assessment

Great Britain
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Acronym / Term

Definition

GHG
GIL
GIS
GtwW

GW
ha
HDD
HND

HND FUE

HRA
HVAC
HVDC
IBA
ICE
ICO

IET, PB/CCI Report

Insulators
IWA
IROPI

km

kV

LNR
MAS
MaCAA
MCZ

Greenhouse gases
Gas Insulated Lines
Geographical Information Systems

Grimsby to Walpole — a new primarily overhead line
connection between Grimsby West substation to new Walpole
via Lincolnshire Connection substation(s).

Gigawatt
hectare
Horizontal Directional Drilling

Holistic Network Design, a publication by ESO issued in July
2022 setting out a single integrated transmission network
design that supports the large-scale delivery of electricity
generated from offshore wind by 2030

Holistic Network Design Follow Up Exercise, an updated
publication of the HND.

Habitats Regulation Assessment
High Voltage Alternating Current
High Voltage Direct Current
Important Bird Area

Internal Combustion Engine
Infrastructure Consent Order

An independent report endorsed by the Institution of
Engineering and Technology by Parsons Brinckerhoff in
association with Cable Consulting International

Used to safely connect conductors to pylons
Infrastructure Wales Act (2024)

Imperative Reasons of Overriding Public Interest
kilometre

Kilovolt

Local Nature Reserve

Marine Area Statements

Marine and Coastal Access Act 2009

Marine Conservation Zone
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Acronym / Term

Definition

MCZA
MEEB
MITS
ML
MPA
MPS
MVA
Mvar
MW
NESO

NETS

Net zero

NETS SQSS

NGET
NIdMP
NMPF
NNR
NOA
NPS
NPPF
NPR
NPV
NSIP
N&V
NZMR
Ofgem

MCZ Assessment

Measures of Equivalent Environmental Benefit
Main Interconnected Transmission System
Marine Licence

Marine Protected Area

Marine Policy Statements

Mega Volt Amperes

Megavolt Ampere Reactive

Megawatt

National Energy System Operator
The ESO is transitioning to becoming the NESO

National Electricity Transmission System

UK Government’s commitment to reduce greenhouse gas
emissions to net zero by 2050 as per the Climate Change Act
2008 (2050 Target Amendment) Order 2019. Net zero means
any emissions that cannot be avoided would be balanced by
schemes to offset an equivalent amount of greenhouse gases
from the atmosphere.

National Electricity Transmission System Security and Quality
of Supply Standard

National Grid Electricity Transmission plc
Northern Ireland draft Marine Plan
National Marine Planning Framework
National Nature Reserve

Network Options Assessment

National Policy Statements

National Planning Policy Framework 2024
Network Planning Review

Net Present Value

Nationally Significant Infrastructure Project
Noise and Vibration

Net Zero Market Reform

The Office of Gas and Electricity Markets
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Acronym / Term

Definition

OHL
OTNR

Planned Transfer

PLSS

(the) Policy
PPW
PRoW
Pylons
REMA
RESPs
RIBA
RLOSI
RSPB

SAC

SFe

SGT

SM

SMP

SOR

Span length
SPA

SPEN

SQSS

SSEN

Overhead Line
Offshore Transmission Network Review

The amount of power which will flow out of a region at ACS
peak.

The Planned Transfers for a region of the NETS is calculated
using the modelling approach set out in the NET SQSS.

Preliminary Landfall and Siting Study assessment

National Grid’'s Stakeholder, Community and Amenity Policy
Planning Policy Wales

Public Right of Way

Used to support conductors

Review of Electricity Market Arrangements

Regional Energy Strategic Planners

Royal Institute of British Architects

Registered Landscapes of Outstanding and of Special Interest
Royal Society for the Protection of Birds

Special Areas for Conservation

Sulphur Hexafluoride (gas used to provide electrical insulation)
Super-Grid Transformer

Scheduled Monument

Scottish Marine Plan

Strategic Options Report

Distance between adjacent pylons

Special Protection Areas

SP Transmission plc is a wholly owned subsidiary of
ScottishPower (SP) Energy Networks responsible for the
transmission of electricity in central and southern Scotland.

Security and Quality of Supply Standard. This sets out the
criteria and methodology for planning and operating the
transmission system.

Scottish and Southern Electricity Networks (SSEN)
Transmission is the trading name for Scottish Hydro Electric
Transmission responsible for the electricity transmission
network in the north of Scotland
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Acronym / Term

Definition

SSEP
SSSI
STC

Strategic Options
Appraisal

Study area

Substation

SWCN B
SWCN C
S4NPF
TAAP
TANs
TCPA
TEC

TO
T-pylon

Transmission Licence

UG
Volt (V)

Volt-ampere (VA)

Volt-ampere-reactive

(VAR or Var)

VSC
Watt (W)

Strategic Spatial Energy Plan
Sites of Special Scientific Interest
System Operator — Transmission Owner Code

A robust and transparent process used to compare options
and to assess the positive and negative effects they may have
across a wide range of criteria including environmental,
socioeconomic, technical and cost factors.

A defined geographic area used for the purpose of strategic
option appraisal

Transmission substations are found where electricity enters
the power grid to convert generator outputs to a level that suits
its means of transmission

South Wales West Connection Node B

South Wales West Connection Node C

Scotland’s fourth National Planning Framework
Transmission Accelerated Action Plan

Technical Advice Notes

Town & Country Planning Act (1990)

Transmission Entry Capacity

Transmission Owner

Monopole pylon design developed by National Grid
Licence granted under Section 6(1)(b) of the Electricity Act
Underground

The electrical unit of potential difference
1 kilovolt (kV) = 1,000volts

The Sl unit of apparent power
1 kVA = 1,000 VA
1 MVA = 1,000 kVA

The Sl unit of reactive power
1 kVAR = 1,000 VAR
1 MVAR = 1,000 kVAR

Voltage Source Convertors

The Sl unit of power
1 kilowatt (kW) = 1,000 watts
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Acronym / Term

Definition

WNMP
Watt-hour (Wh or Whr)

WHS
XLPE

1 megawatt (MW) = 1,000 kW
1 gigawatt (GW) = 1,000 MW

Welsh National Marine Plan

A unit of work/energy which is equivalent to the power of one
Watt operating over the course of one hour

World Heritage Site

Cross Linked Polyethylene (solid material used to provide
electrical insulation)
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1.1.7

Introduction

Purpose of the Strategic Options Report

This Strategic Options Report (SOR) has been prepared by National Grid Electricity
Transmission plc (NGET) as part of the ongoing strategic options appraisal and
decision-making process involved in promoting a new transmission project from South
of Scotland to Wales. It presents the findings of NGET’s options appraisal process and
is intended to provide a clear justification and evidence for the decision-making of a
preferred strategic option for the AC6 Project, which is an integral part of the Cyswilit
Gorllewinol 2 (Western Link 2) Project.

The Western Link 2 (WL2) Project comprises of two new transmission line projects: AC5
and ACG6. The AC5 Project is a new proposed transmission link between North Ayrshire,
Scotland, and Central/South Ayrshire (T-point), Scotland. This project will be assessed
and developed separately by Scottish Power Transmission, a subsidiary of Scottish
Power Energy Networks (SPEN), who are responsible for the transmission of electricity
in central and southern Scotland.

The AC6 Project, which is the focus of this document, represents a new transmission
link between Central/South Ayrshire (T-Point) and Wales. This project aims to provide
additional transmission capacity between Scotland, Wales, and England. This SOR will
focus specifically on the AC6 Project and has been prepared in accordance with
NGET’s (the Transmission Owner across England and Wales)- ‘Our Approach to
Consenting’'.

In 2024, the UK Government has committed to achieving clean power by 2030, subject
to the security of supply. The way electricity is generated in the UK is changing rapidly,
with a transition to cheaper, cleaner, and more secure forms of energy like new offshore
windfarms. NGET needs to make changes to the network of overhead lines (OHLs),
pylons, cables, and other infrastructure that transports electricity around the country, so
that everyone has access to the clean electricity from these new renewable sources.
Details on the need for the Project are described in Chapter 4 of this report.

The consideration of strategic options forms part of the process to inform the selection
of a preferred option. The Project is currently proposed to be consented through a
combination of the Town and Country Planning Act 1990 (‘TCPA’) for terrestrial
elements and Marine Licence (‘ML’) applications for marine infrastructure.

While TCPA remains the primary consenting route at this stage, the Infrastructure
(Wales) Act 2024 (‘IWA’) regime is being actively monitored for onshore consenting in
Wales and would be subject to an application via s22 Direction to Welsh Ministers.

The strategic options process will be influenced by considerations of other emerging
energy projects and by evolving customer requirements.

' Our Approach to Consenting, National Grid, April 2022
www.nationalgrid.com/electricity-transmission/document/142336/download
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1.1.10

1.1.11

1.1.12

NGET also keeps strategic options under review as plans and proposal evolve, taking
account of consultation feedback and any changes that might influence the appraisal of
technical, environmental, socio-economic, and cost considerations.

Figure 1.1 shows the key stages in the project development and delivery process for
major infrastructure projects:

e Strategic Proposal

e Options Identification and Selection

e Defined Proposal and Statutory Consultation
e Assessment and Land Rights

e Application

e Examination and Decision

e Construction

The identification of a strategic proposal establishes the scope of the project which
commences with Options Identification and Selection. This document forms part of the
“Strategic Proposal” and is at the very start of the process. This report provides
information about scheme development, to support consultation on NGET’s proposals.

Figure 1.1 — NGET’s approach to project development and delivery

Defined
Proposal Assessment
and and Land

Options
Strategic Identification
Proposal and
Selection

Application,
Examination
and
Decision

Construction

Statutory Rights
Consultation

Project Development and Delivery

This report is a key output from the initial stage of NGET’s approach to consenting
process, and provides information about project development, to support consultation
for major infrastructure projects.

As the Project proposals continue to evolve, strategic options will be kept under review,
taking account of consultation feedback and any changes that might influence the
appraisal of technical, environmental, socio-economic and cost considerations.
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1.2  Structure of this Report

1.2.1 The report is structured as follows:

Chapter 1: Introduction

Chapter 2: How is the electricity transmission system is planned and operated
Chapter 3: The legislative, policy and regulatory framework that NGET work within
Chapter 4: The need case for reinforcement to the transmission system

Chapter 5: Options identification and selection process

Chapter 6: The results of NGET’s appraisal of strategic options

Chapter 7: Comparison of the appraisal of the strategic options

Chapter 8: Conclusions and next steps

122 This document is also supported by a detailed set of appendices setting out NGET’s
obligations, technology assumptions and cost appraisal methodology as follows:

Appendix A: Summary of National Grid Electricity Transmission Legal Obligations
Appendix B: Energy Transmission Significant Infrastructure Supporting Policy
Appendix C: Technology Overview

Appendix D: Economic Appraisal

Appendix E: Mathematical Principles used for AC Loss Calculation

Appendix F: Beyond 2030 Publication

Appendix G: Onshore Alternative Option

123 This SOR is part of an iterative process, investigating prospective opportunities. The
conclusions of this report will, in due course, be supplemented by feedback from
consultation exercises, along with other elements such as design evolution. In line with
NGET’s Approach to Consenting, NGET will continue to assess relevant technical,
environmental, socio-economic and cost factors as part of the ongoing appraisals.
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2.1.1

How the electricity transmission system
planned and operated

The transmission system

The electricity transmission system is a means of transmitting electricity around the
country from where it is generated to where it is needed. The existing transmission
system in Great Britain operates at voltage levels of 400 kV and 275 kV and transports
bulk supplies of electricity from large generating stations to demand centres. These
systems are typically the responsibility of the Transmission Owners (TOs). Lower
voltage distribution systems operate at 132 kV and below in England and Wales and are
mainly used to transport electricity from substations (interface points with the
transmission system) to the majority of end customers. These systems are typically the
responsibility of the Distribution Network Operator (DNO). The electricity system is
illustrated in Figure 2.1.

What is demand?

Demand is electricity used by domestic and non-domestic consumers, for example the

electricity used within the home or by businesses.
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Figure 2.1 - The electricity system from generator to consumer

0 Generation
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There are three Transmission Owners (TOs) for Great Britain’s network. NGET is the
TO for the transmission network in England and Wales. SPEN is the TO for Southern
Scotland, and Scottish and Southern Electricity Networks (SSEN) is the TO for Northern
Scotland and Scottish Islands Groups.

The generation directly connected to the electricity transmission system tends to be of
two types: large low carbon energy (nuclear, wind farms, solar, hydro) and large fossil
fuel powered generation. This is also supplemented by new storage technologies such
as battery storage.

Substations provide points of connection to the transmission system for power
generation stations, distribution networks, transmission connected demand customers
(e.g., large industrial customers) and interconnectors. Circuits connect substations on
the transmission system. The system is mostly composed of double-circuits (in the case
of overhead lines carried on two sides of a single pylon) and single-circuits.

What are interconnectors?

Interconnectors are transmission links that connect the electricity networks in two

countries to allow for the transfer of electricity across borders. Currently the Great
Britain system has interconnectors with France, Netherlands, Belgium and other
countries.
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2.2

221

Much of the transmission system was originally constructed in the 1960s. Incremental
changes to the transmission system have subsequently been made to meet increasing
customer demand and to connect new power generation stations and interconnectors
with other countries’ transmission systems.

A single electricity market serves the whole of Great Britain. In this competitive
wholesale market, generators and suppliers trade electricity on a half hourly basis.
Generators produce electricity and sell it in the wholesale market. Suppliers purchase
electricity in the wholesale market and supply to end customers.

Electricity can also be traded on the single market in Great Britain by generators and
suppliers in other European countries. Interconnectors with transmission systems in

France, Belgium, Denmark, the Netherlands and other countries are used to import

electricity to and/or export electricity from Great Britain’s transmission system.

Roles and responsibilities

Multiple parties are involved in maintaining and operating the electricity transmission
system. The following sections provide an overview of the roles and responsibilities for
the Department for Energy Security and Net Zero (DESNZ), the Office of Gas and
Electricity Markets (Ofgem), NGET and the National Energy System Operator (NESO).

Figure 2.2 — Roles and Responsibilities within National Grid

nationalgrid
In the UK
National Grid National Grid National Grid National Grid
Electricity Transmission Strategic Infrastructure Electricity Distribution Ventures
Owns and manages the high Delivers major strategic UK electricity Owns and operates the electricity Operates a mix of energy assets
voltage electricity transmission transmission projects, focused on distribution networks for the Midlands, and businesses to help accelerate
system in England and Wales. connecting more clean, low-carbon the South West of England and South the development of our clean energy
power to England and Wales. Wales, with 8m customer connections future (such as undersea interconnectors
serving a population of over 18m people. that allow the UK to share energy with

other European countries).
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2.3 The role of NGET

2.3.1 NGET, as the TO, owns, builds and maintains the high voltage transmission system in
England and Wales and is part of the National Grid Group of companies.

2.3.2 NGET's transmission system is a vital component of the UK's energy infrastructure,
consisting of overhead lines and underground cabling, operating at high voltages of 400
kV and 275 kV. This extensive network connects to numerous transmission substations,
forming a highly interconnected system that ensures the efficient transport of electricity
across the country.

233 In addition to these overhead and underground circuits, the transmission system also
includes sub-sea cables. These sub-sea cables play a crucial role in linking the UK to
neighbouring countries, facilitating the exchange of renewable energy and enhancing
energy security. Overall, the National Grid is designed to support the growing demand
for electricity while promoting the transition to a cleaner, more sustainable energy
future.

2.3.4 Transmission of electricity in Great Britain requires permission by a licence granted
under Section 6(1)(b) of the Electricity Act 19892 (as amended) (the Electricity Act).
NGET has been granted a transmission licence® (the Transmission Licence) and is
therefore bound by legal obligations, which are primarily set out in the Electricity Act and
the Transmission Licence.

235 NGET’s legal obligations include duties under Section 9, Section 38 and Schedule 9 of
the Electricity Act. In summary, NGET is required to:

e Develop and maintain an efficient, co-ordinated, and economical system of
electricity transmission.

e Invest in upgrading the electricity transmission system, delivering new
infrastructure such as overhead lines and substations that will connect increasing
amounts of low carbon power as required to meet future demand and supply as
well as wider Energy Policy.

e Collaborate with NESO to facilitate the connection of large energy projects to the
transmission system, ensuring electricity can reach homes and businesses.

236 When formulating proposals for the installation of electric line or the execution of any
other works for or in connection with the transmission or supply of electricity, have
regard to the desirability of preserving natural beauty, of conserving flora, fauna and
geological or physiographical features of special interest and of protecting sites,
buildings and objects of architectural, historic or archaeological interest; and

23.7 When formulating such proposals, do what it reasonably can, to mitigate any effect
which the proposals would have on the natural beauty of the countryside or on any such
flora, fauna, features, sites, buildings or objects.

A more detailed consideration of NGET’s legal duties is set out in Appendix A.

2 Electricity Act 1989
https://www.leqgislation.gov.uk/ukpga/1989/29/contents

3 Licences and licence conditions, Ofgem
https://www.ofgem.gov.uk/energy-policy-and-regulation/industry-licensing/licences-and-licence-conditions
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2.4 The role of the Department for Energy Security and Net Zero

2.4.1 The Department for Energy Security and Net Zero (DESNZ) is the ministerial
department with primary responsibility for energy. It sets the policy landscape for the
United Kingdom in the form of National Policy Statements. Details of the Government
energy policy are described in Chapter 3.

What is net zero?

UK Government’s commitment to reduce greenhouse gas emissions to net zero by
2050 as per the Climate Change Act 2008 (2050 Target Amendment) Order 2019. Net

zero means any emissions that cannot be avoided would be balanced by schemes to
offset an equivalent amount of greenhouse gases from the atmosphere.

2.5 The role of the Welsh Government

2.5.1 The Welsh Government, as a devolved power within the UK for the nation of Wales,
established their net zero targets for the nation, which aims to be carbon neutral by
2050. The Welsh policy landscape is outlined in the following policy documents:

e Natural Resources Policy and Area Statements*

e Welsh National Marine Plan®

e Economic Action Plan®

e Planning Policies Wales (including Energy)’

e Welsh Government’s Net Zero Strategic Plan®

e The Well-being of Future Generations (Wales) Act 2015%; and
e Future Wales: The National Plan 2040 °

4 National Resources Policy Statement
https://www.gov.wales/sites/default/files/publications/2019-05/natural-resources-policy-statement.pdf

5 Welsh National Marine Plan
https://www.gov.wales/sites/default/files/publications/2019-11/welsh-national-marine-plan-document 0.pdf

6 Economic Action Plan
https://www.gov.wales/sites/default/files/publications/2019-02/prosperity-for-all-economic-action-plan.pdf

7 Planning Policy Wales
https://www.gov.wales/sites/default/files/publications/2024-07/planning-policy-wales-edition-12.pdf

8 Welsh Government’s Net Zero Strategic Plan
https://www.gov.wales/sites/default/files/publications/2022-12/welsh-government-net-zero-strategic-plan.pdf

® The Well-being of Future Generations (Wales) Act 2015
https://futuregenerations.wales/wp-content/uploads/2017/01/WFGAct-English.pdf

10 Future Wales: The National Plan 2040
https://www.gov.wales/sites/default/files/publications/2020-11/working-draft-national-development-framework-
document-september-2020.pdf
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2.7.6

The role of Ofgem

Ofgem (the Office of Gas and Electricity Markets) is the regulator for gas and electricity
markets in Great Britain. It is a non-ministerial Government department and an
independent National Regulatory Authority, whose role is to protect consumers as a
greener, fairer, energy system is delivered.

Ofgem works with Government, industry, and consumer groups to help deliver net zero
from an energy perspective at the lowest cost possible to consumers.

To deliver the investments proposed within the Holistic Network Design'' (HND), Ofgem
has introduced a regulatory framework known as Accelerated Strategic Transmission
Investment'? (ASTI). This aims to facilitate achieving Government targets by
streamlining the regulatory approval and funding process for projects which require
acceleration.

The role of the National Energy System Operator (NESO)

The National Energy System Operator (NESO) is the electricity system operator for
Great Britain. NESO ensures electricity is always where it is needed, and the
transmission network remains stable and secure in its operation.

As of 1 October 2024, NESO became a public body owned by the DESNZ. It was
formerly part of National Grid PLC and called the Electricity System Operator (ESO).

NESO has been established to act as the independent organisation responsible for
planning Great Britain’s energy system, looking after and operating the electricity
network and offering expert advice to the sector’s decision-makers.

Generators apply to NESO when they wish to connect to the network and NESO leads,
working with the TOs, to consider how the network may need to evolve to deliver a
cleaner greener future. NESO is currently reforming their connection processes to meet
the increasing number of projects wanting to connect to the transmission system.

NESO, in undertaking this role, engages with NGET for England and Wales as well as
the two TOs in Scotland, SSEN and SP Energy Networks.

NESO and its predecessor ESO have been or — in the case of NESO - are responsible
for multiple roles across the electricity system, including:

e Electricity market balancing: NESO ensures that electricity demand and supply
is balanced on a second-by-second basis and manages any shortfalls in boundary
capacity.

What is a boundary?

A boundary notionally splits the system into two parts, crossing critical circuit paths

that carry power between the areas where power flow limitations may be
encountered.

" Holistic Network Design, National Energy System Operator
https://www.neso.energy/publications/beyond-2030/holistic-network-design-offshore-wind

12 Decision on accelerating onshore electricity transmission development, Ofgem
https://www.nationalgrideso.com/future-energy/pathway-2030-holistic-network-design
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e Future Energy Scenarios: NESO undertakes an annual process to publish the
Future Energy Scenarios13 (FES) which takes energy industry views as part of a
consultation process and develops a set of possible energy growth scenarios to
2050. In developing FES, NESO takes into consideration the latest pipeline of
connections as detailed within the Transmission Entry Capacity (TEC) Register.
The TEC Register is essential for managing the UK's electricity transmission
network, providing an overview of the capacity available for new connections. As
customers apply to NESO for new or modified connections, the TEC Register
helps assess the current and future capacity needs of the network. NESO
annually publish the Electricity Ten Year Statement14 (ETYS) setting out the
network performance and requirements for all transmission in Great Britain over
the next 10 years based on the data from the FES. ESO used the ETYS to publish
annually the Network Options Assessment’® (NOA), which considered the
economic case for options to reinforce the transmission system and makes
economic recommendations. The NOA included a Cost Benefit Analysis (CBA)
process to determine when would be appropriate to take forward options proposed
by TOs to increase network capacity. This considers the capital costs of the
proposal, delivery timescales and constraint costs (as explained in Chapter 5)
avoided by delivering the proposal. This establishes when a proposed
reinforcement becomes the most economical way to deliver value to Great
Britain’s energy consumers.

e Network Planning Review (NPR): The Pathway to 2030 Holistic Network Design
6 (HND) and the recommendations set out in the most recent Network Options
Assessment (NOA) prepared by ESO were the first steps towards a more
centralised, strategic network planning approach that is critical for delivering
affordable, clean and secure power, with a view to achieving net zero.

NESO is currently transitioning from the NOA to a more comprehensive approach,
a Centralised Strategic Network Plan'” (CSNP). The CSNP will aim to foster the
holistic development of the NETS, marking a new era in network planning for
NGET.

e Connections: NESO facilitates several roles on behalf of the electricity industry,
including making formal offers to connection applicants, to the electricity
transmission system. NGET is obligated to provide the physical connections to the
elements of the electricity transmission system that NGET owns.

13 Future Energy Scenarios 2024: NESO Pathways to Net Zero
https://www.nationalgrideso.com/future-energy/future-energy-scenarios

14 Electricity Ten Year Statement (ETYS)
https://www.neso.energy/publications/electricity-ten-year-statement-etys

5 Network Options Assessment 2021/22 Refresh, National Grid ESO, July 2022
https://www.neso.energy/document/262981/download

6 The Pathway to 2030 Holistic Network Design, National Grid ESO
https://www.neso.energy/document/262681/download

7 Decision on the initial findings of our Electricity Transmission Network Planning Review, Ofgem
https://www.ofgem.gov.uk/publications/decision-initial-findings-our-electricity-transmission-network-planning-review
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278

2.7.9

The planning activities undertaken by NESO are currently being updated to support the
delivery of the Government’s net-zero commitment. In 2022, ESO published the HND
setting out an integrated approach to transmission network design that supports the
connection of 23 gigawatts (GW) of offshore wind to Great Britain by 2030.

In 2024, ESO published the findings from the HND Follow-Up Exercise (HND FUE) in a
report entitled ‘Beyond 2030’ '8, which is a pivotal document outlining the strategic
direction for the UK's electricity transmission network as it transitions towards a
decarbonised future. This report provides an overview of the network design that will act
as the pathway to a clean, secure, and affordable energy network, aligning with the
Climate Change Committee’s (CCC) Sixth Carbon Budget and Scotland’s ScotWind
leasing round to 2035. It is closely linked to the Transitional Centralised Strategic
Network Plan 2 (tCSNP2), which serves as a framework for the necessary investments
and infrastructure developments required to meet the ambitious targets set for 2030 and
beyond.

The tCSNP2 provides a comprehensive roadmap for the evolution of the UK’s
transmission network, ensuring that the infrastructure is not only capable of meeting
current demands but also adaptable for future energy needs. More detail on the
‘Beyond 2030’ report can be found in Appendix F.

8 Beyond 2030, National Grid ESO
www.neso.energy/document/304756/download
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The legislative, policy and regulatory
framework that NGET work within

Overview

NGET is under a legal duty to maintain an efficient, economic, and co-ordinated
electricity transmission system. This section of the report provides further detail of the
legal duties and the wider policy context in which NGET operate within including
Government energy policy and national planning policy. This includes ensuring that the
delivery of energy is affordable, networks are resilient and enabling transition to a net
zero carbon economy, while having regard to the environment and society in which
NGET operates.

NGET’s requirement to reinforce the transmission system

NGET’s duties are determined by the Electricity Act and under the terms of its
Transmission Licence. Those duties, and terms of particular relevance to the
development of the proposed connection described in this report, are set out below.

As part of NGET’s Transmission Licence requirements, the transmission infrastructure
needs to be capable of providing and maintaining a minimum level of security and
quality of supply and of transporting electricity from and to customers. NGET is required
to ensure that the transmission system remains capable as customer requirements
change.

Capacity refers to the theoretical maximum limit of a circuit, while capability denotes the
practical limit imposed by physical and operational constraints. The capacity of the
transmission system is determined by the physical ability of electrical circuits to carry
power. Each circuit has a specific capacity, and the total capacity of the circuits within a
region or across a boundary is the cumulative sum of the capacities of all individual
circuits.

On the other hand, the capability of the transmission system represents the natural flow
of energy that can occur within the network's infrastructure. Due to the inherent physical
properties of the transmission system, this capability is often less than the theoretical
capacity of the infrastructure. This distinction is crucial for understanding how effectively
the transmission system can operate under real-world conditions.

The transmission system must accommodate changes in demand, generation, and
interconnectors. Customers can apply to NESO for new or modified connections. Upon
receiving applications, the relevant transmission owner uses the TEC Register to
assess the generation group and determine if the transmission system can support the
proposed changes. If capacity is available, NESO will extend a formal offer of
connection.

Where power flows are constrained by the transmission system across a specific
number of circuits, this is termed a ‘boundary’ by NESO. Such boundaries are used in
the ETYS to identify constraints which may require changes to the transmission system
in the next 10 years. Where the ‘boundary capacity’ is exceeded against the standards
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3.2.7

3.3

3.3.1

of the Security and Quality of Supply Standard (SQSS), NGET must resolve the
capacity shortfall.

Where capacity and capability of the transmission system are not sufficient, either from
a generation group or across a boundary, NGET is required to reinforce the network.
NGET does this by either modifying the existing network (if possible) and / or
constructing additional transmission infrastructure to resolve the shortfall.

Security and Quality of Supply Standard (SQSS)

NGET must comply with Section 9 of the Electricity Act and Standard Condition D3
(Transmission system security standard and quality of service) of NGET’s Transmission
Licence. This means that where the boundary capacity of the Main Interconnected
Transmission System (MITS) is exceeded against the standards, NGET must resolve
the capacity shortfall under the terms of its Transmission Licence. The standards
against which NGET assesses these shortfalls are set out in the "Design of the Main
Interconnected Transmission System" section of the NETS SQSS.

What is the SQSS?

It is an industry standard that sets out the criteria and methodology for planning and
operating the onshore and offshore electricity transmission system. It details the
planning criteria for the connection of generation and demand groups onto the
transmission system. It defines the performance required of the transmission system in
terms of Quality and Security of Supply for secured events. This means that at all
times:

Electricity system frequency should be maintained within statutory limits;

No part of the National Electricity Transmission System (NETS) should be
overloaded beyond its capability;

Voltage performance should be within acceptable statutory limits; and
The system should remain electrically stable.

NESO is the code administrator of the SQSS and there is a panel made up of industry
experts that are responsible for ensuring that the SQSS is up to date and manages any
changes. Any changes to the SQSS are overseen by Ofgem.

The NETS SQSS also sets out in "Generation Connection Criteria applicable to the
onshore transmission system" that connections to the transmission system must be
secured to meet the identified requirements. Where the SQSS applies, the generator(s)
are considered part of a "generation group" for assessment against these criteria.

What is a generation group?

A generation group consists of a number of existing generating stations and / or

proposed generating stations connecting in a particular geographical area of the
transmission system.
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3.3.3

3.34

3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

Generators apply to NESO for connections to the NETS in Great Britain. If the
application is for an onshore generation connection, the applicant will indicate the
specific location of the generating station, which will suggest the likely geographical
connection to the transmission system, subject to NGET’s review and optioneering
appraisal. The TEC Register is used to assess the available capacity for these
connections. If the application is for an offshore connection or impacts multiple TOs,
NESO will coordinate the process known as Connection and Infrastructure Options Note
(CION) / HND to determine their preferred connection option.

NESO also ensures that the relevant transmission owner conducts generation
connection process studies and makes a connection offer to the customer, identifying
the necessary infrastructure work. Once the offer is signed, the connection is recorded
on the TEC Register, establishing a contractually binding connection location and
timescale for the TO, such as NGET, to facilitate the connection.

A connection offer will normally be given in respect of a particular geographical area.
Sometimes this leads to a presumption as to the connection point located on the
existing transmission network. In other circumstances where there is no or little existing
transmission infrastructure, this will require the provision of new infrastructure. The post
connection offer assessment process enables further evaluation of the preferred
connection option and refinement of the preferred overall transmission solution. This
process continues, informed by evolving circumstances and consultation, until an
application is submitted for consent in relation to a transmission project.

NGET assesses the adequacy of the project’s transmission system in accordance with
the methodology defined in the SQSS. This assessment requires evaluating power
flows between regions of the transmission system, known as Planned Transfers. The
Planned Transfer from a region is determined by considering the Average Cold Spell
(ACS) Peak Demand in that region, alongside the generation capacity available,
following the modelling procedures outlined in the SQSS.

The Planned Transfer represents the amount of power expected to flow out of the
region during periods of ACS peak demand, which occurs when demand is higher due
to increased energy consumption. These calculations are crucial as they account for
power flows under peak demand conditions.

It is important to note that any transmission system is susceptible to faults that can
interfere with the ability of transmission circuits to carry power. Most faults are
temporary and often related to weather conditions, such as lightning or severe storms,
with many circuits capable of being restored to operation automatically within minutes
after a fault. However, some faults may persist for a longer duration and require repair
or replacement of failed electrical equipment.

Whilst some of these faults may be more likely than others, faults may occur at any
time, and it would not be acceptable to have a significant interruption to supplies as a
result of specified fault conditions, including combinations of faults. The principle
underlying the SQSS is that the NETS should have sufficient spare capability or
"redundancy" such that fault conditions do not result in widespread supply interruptions.
The level of security of supply has been determined to ensure that the risk of supply
interruptions is managed to a level that maintains a minimum standard of transmission
system performance. The faults needed to design the system to be compliant with are
called "Secured Events".
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3.4 NGET’s Statutory Duties

3.4.1 This section includes the statutory duties most relevant to the development of new
infrastructure. These duties are considered in NGET’s approach to identifying options
and the selection process. This is shown in NGET’s review of potential strategic options
and the application of the appraisal factors, as reported in Chapter 5 of this report.

342 The relevant statutory duties are:
e Electricity Act 1989
e National Parks and Access to the Countryside Act 1949
e Countryside and Rights of Way Act 2000
e Natural Environment and Rural Communities Act 2006

e Wildlife and Countryside Act 1981

Electricity Act 1989

343 When developing new infrastructure, NGET is required to comply with the following
duties.

3.4.4 Schedule 9(2) of the Electricity Act (General duties of licence holders) states:

‘it shall be the duty of the holder of a licence authorising him to participate in the
transmission of electricity: (a) to develop and maintain an efficient, co-ordinated
and economical system of electricity transmission...;”

345 Section 38 and Schedule 9 of the Electricity Act state that:
“(1) In formulating any relevant proposals, a licence holder;

- (a) shall have regard to the desirability of preserving natural beauty, of
conserving flora, fauna and geological or physiographical features of
special interest and of protecting sites, buildings and objects of
architectural, historic or archaeological interest; and

- (b) shall do what he reasonably can to mitigate any effect which the
proposals would have on the natural beauty of the countryside or on any
such flora, fauna, features, sites, buildings or objects.”

3.4.6 In November 2025, National Grid Electricity Transmission updated its Schedule 9
Statement (referred to the Stakeholder, Community and Amenity Policy'®) setting out
how we will meet our statutory duties under Schedule 9 of the Electricity Act.

National Parks and Access to the Countryside Act 1949

347 Section 11A (1A) of the National Parks and Access to the Countryside Act 1949
imposes a duty on certain bodies and persons in respect of National Parks. NGET, for
the purpose of this provision, is a ‘relevant authority’ by virtue of being a ‘statutory
undertaker’ such that the duty applies to it. The duty provides as follows:

9 NGET Updated Schedule 9 Statement: the Stakeholder, Community and Amenity Policy
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34.8

“(1A) In exercising or performing any functions in relation to, or so as to
affect, land in any National Park in England, a relevant authority other than
a devolved Welsh authority must seek to further the purposes specified in
section 5(1) and if it appears that there is a conflict between those
purposes, must attach greater weight to the purpose of conserving and
enhancing the natural beauty, wildlife and cultural heritage of the area
comprised in the National Park.”

Section 5 sets out the statutory purposes of the National Park, as follows:
“(1) The provisions of this Part of this Act shall have effect for the purpose:

(a) of conserving and enhancing the natural beauty, wildlife and cultural
heritage of the areas specified in the next following subsection; and

(b) of promoting opportunities for the understanding and enjoyment of the
special qualities of those areas by the public.”

Countryside and Rights of Way Act 2000

3.4.9

3.4.10

3.4.11

3.4.12

Section 85 of the Countryside and Rights of Way Act 2000 imposes a duty on public
bodies in respect of areas of outstanding natural beauty. NGET, for the purpose of this
provision, is a ‘relevant authority’ by virtue of being a ‘statutory undertaker’, such that
the duty applies to it. The duty provides as follows:

“(A1) In exercising or performing any functions in relation to, or so as to
affect, land in an area of outstanding natural beauty in England, a relevant
authority other than a devolved Welsh authority must seek to further the
purpose of conserving and enhancing the natural beauty of the area of
outstanding natural beauty.”

Areas of Outstanding Natural Beauty are now commonly referred to as “National
Landscapes”; however, the statutory designation and terminology within the
Countryside and Rights of Way Act 2000 remain unchanged.

Section 245 (Protected Landscapes) of the Levelling-up and Regeneration Act 2023
(LURA) amends the duty on relevant authorities in respect of their functions which affect
land in National Parks, National Landscapes, and the Norfolk and Suffolk Broads
(collectively referred to as Protected Landscapes) in England.

Relevant authorities must now ‘seek to further’ the statutory purposes of Protected
Landscapes. This replaces the previous duty on relevant authorities to ‘have regard to’
their statutory purposes.

Natural Environment and Rural Communities Act 2006

3.4.13

Section 40 of the Natural Environment and Rural Communities Act 2006 imposes a duty
in respect of biodiversity. NGET, for the purposes of this provision, is a ‘public authority’
by virtue of being a ‘statutory undertaker’ such that this duty applies to it. The duty
provides as follows:

“(A1) For the purposes of this section "the general biodiversity objective” is
the conservation and enhancement of biodiversity in England through the
exercise of functions in relation to England.
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(1) A public authority which has any functions exercisable in relation to
England must from time to time consider what action the authority can
properly take, consistently with the proper exercise of its functions, to
further the general biodiversity objective.”

Wildlife and Countryside Act 1981

34.14  Section 28G of the Wildlife and Countryside Act 1981 imposes a duty on ‘statutory
undertakers’ in respect of Sites of Special Scientific Interest (SSSI). The duty provides
as follows:

“(1) An authority to which this section applies (referred to in this section
and in sections 28H and 28l as “a section 28G authority”) shall have the
duty set out in subsection (2) in exercising its functions so far as their
exercise is likely to affect the flora, fauna or geological or physiographical
features by reason of which a site of special scientific interest is of special
interest.

(2) The duty is to take reasonable steps, consistent with the proper
exercise of the authority's functions, to further the conservation and
enhancement of the flora, fauna or geological or physiographical features
by reason of which the site is of special scientific interest.”

3.5 Government energy policy

3.5.1 In 2019, the UK Government committed to achieving net zero greenhouse gas
emissions by 2050. In 2024 the UK Government also committed to achieving a clean
electricity system by 2030.

35.2 These commitments require the UK to move away from fossil fuels and to adopt
alternative sources of energy to power our homes, transport and businesses. The
Government has set out how it plans to deliver on these commitments within multiple
plans including:

e November 2020: Prime Minister’s Ten Point Plan for a Green Industrial Revolution?2°.

e December 2020: Energy White Paper: Powering our Net Zero Future?'-
e October 2021: Net Zero Strategy: Build Back Greener?.

e April 2022: British Energy Security Strategy?® (BESS). This document is built on the
Net Zero Strategy and was published in response to the Russian invasion of Ukraine
and the 2022 energy price crisis.

20 The Ten Point Plan for a Green Industrial Revolution, HM Government, November 2020
https://assets.publishing.service.gov.uk/media/5fb5513de90e0720978b1a6f/10 POINT PLAN BOOKLET.pdf

21 Energy White Paper: Powering our Net Zero Future, HM Government, December 2020
https://assets.publishing.service.gov.uk/media/5fdc61e2d3bf7f3a3bdc8cbf/201216 _BEIS EWP_Command Paper

Accessible.pdf

22 Net Zero Strategy: Build Back Greener, HM Government, October 2021
https://assets.publishing.service.gov.uk/media/6194dfa4d3bf7f055507 1b1b/net-zero-strateqy-beis.pdf

23 British Energy Security Strategy, HM Government, April 2022
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e March 2023: Powering Up Britain?* and Powering Up Britain: Energy Security Plan?®.
This document provides an update of the strategy for secure, clean and affordable
British energy for the long-term future.

e December 2024: Clean Power 2030 Action Plan: A new era of clean electricity?.
This document provides the strategic initiative aimed at transitioning to cleaner
energy sources and reducing carbon emissions. With regards to transmission
infrastructure, the policy looks at the introduction of improved planning and
consenting environment will accelerate the expansion and upgrade of transmission
and distribution networks to better enable the introduction of renewables into the
Grid.

353 Key ambitions contained within these plans to achieve net zero include:

e Up to 50 GW of offshore wind connected by 2030 including 5 GW of which will be
offshore floating wind.

e Up to eight nuclear reactors being progressed with up to 24 GW to be achieved by
2050.

e Upto 10 GW of low carbon hydrogen production capacity by 2030, doubling the
previous ambition.

e 600,000 heat pump installations a year by 2028 and improving housing stock
insulation.

3.6 Consenting approach

3.6.1 The roles and responsibilities for the consenting of the marine and terrestrial elements
of the scheme are proposed to be divided between SPEN and NGET:

e SPEN: lead the terrestrial and marine consenting within the Scottish territory,
e NGET: lead the terrestrial and marine consenting within the Welsh territory.

e The consenting of the other territories, which are anticipated to be only within the
marine environment, would be led by NGET with appropriate support from SPEN.

3.6.2 This Project is currently programmed to seek consent, within the UK, via a combination
of the Town and Country Planning Act 1990 with Compulsory Purchase Order (under
the Electricity Act 1989) routes in onshore Wales and Marine Licence and Consents for
offshore elements. At the same time, the Project is keeping open the option to seek
consent via the Infrastructure Wales Act (2024). To follow this route, the Project would

https://assets.publishing.service.gov.uk/media/626112c0e90e07168e3fdba3d/british-energy-security-strategy-web-
accessible.pdf

24 Powering up Britain, HM Government, March 2023
https://assets.publishing.service.gov.uk/media/642468ff2fa8480013ec0f39/powering-up-britain-joint-overview.pdf

25 Powering up Britain: Energy Security Plan, HM Government, March 2023
https://assets.publishing.service.gov.uk/media/642708eafbe620000f17daa2/powering-up-britain-energy-security-

plan.pdf

26 Clean Power 2030 Action Plan: A new era of clean electricity, UK Government, December 2024
https://assets.publishing.service.gov.uk/media/677bc80399¢c93b7286a396d6/clean-power-2030-action-plan-main-
report.pdf
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need to be recognised by Welsh Ministers as being of National significance to Wales?’.
In addition, in the territories which are not subject to MaCAA, such as the Isle of Man,
consent for development will be sought through a Marine Infrastructure Consent.

36.3 The marine route between the proposed landfalls is envisaged to traverse Scottish
Territorial Seas (TS), Northern Irish Waters, the Isle of Man’s Waters and Welsh TS.
The location of the Welsh landfall does not alter the number of waters traversed.

36.4 As a result, routes to consent are outlined in the Table 3.1 below

Table 3.1: Consenting Regime Options by Territory

Consenting Regime
Options

Terrestrial or
Marine Consent Approach
Environments

Town and Country Planning Act v x x

(Wales)

Town and Country Planning Act v v 4
Terrestrial (Scotland)

Infrastructure (Wales) Act x v 4

(Terrestrial)*

Infrastructure (Wales) Act (Marine) x x v

(out to 12nm)*

Marine Licence (Wales*, Scotland & v v v
Marine NI)

Marine Licence (Scotland & NI) v v v

Marine Infrastructure Consent (loM) v v v

*Note: for Wales, where there is an infrastructure consent sought under the Infrastructure (Wales) Act 2024 for the
marine activities, this is only currently valid out to 12nm. Therefore, for the installation beyond 12nm, a marine licence
from NRW would be required out to the extent of the Welsh exclusive economic zone.

** Consenting Regime Option A: Captures the currently available and relevant consenting routes across each of the
territories the Project traverses. Across each of the consenting regime approaches, the potential route for consent in
Scotland, Northern Ireland, and the Isle of Man does not change.

*** Consenting Regime Option B: Represents the potential option for seeking an infrastructure consent for the
terrestrial portion of the Project within Wales under the Infrastructure (Wales) Act 2024, should appropriate secondary
legislation be introduced in a timely manner. Across each of the consenting regime approaches, the potential route
for consent in Scotland, Northern Ireland, and the Isle of Man does not change.

**** Consenting Regime Option C: Represents the potential option for seeking an infrastructure consent for the
terrestrial and marine portions (out to 12nm) of the Project within Wales under the Infrastructure (Wales) Act 2024,
should appropriate secondary legislation be introduced in a timely manner. For the offshore portion of the Project
(beyond 12nm up to the EEZ), a marine licence would be sought. Across each of the consenting regime approaches,
the potential route for consent in Scotland, Northern Ireland, and the Isle of Man does not change.

27 The Infrastructure (Wales) Act 2024 provides for a new consenting process that will enable the Welsh Ministers
to determine applications for significant infrastructure projects. The Act contains the framework for the overall
process, with the finer details in Regulations.
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3.6.5

Across each of the options for route to consent presented in Table 3.1 above, the route
to consent for the Project infrastructure proposed within Scotland, Northern Ireland, Isle
of Man is anticipated to remain constant across all the options. Option A is proposed to
be the consenting regime for the project at this point of time.

Summary of the relevant policy statements

3.6.6

A summary of the relevant policy statements is set out below and as the Project
develops it will have regard to all national and relevant local policies.:

Scottish Government

National Planning Framework

3.6.7

3.6.8

Scotland’s fourth National Planning Framework (S4NPF) sets out our spatial principles,
regional priorities, national developments and national planning policy. It should be read
as a whole and replaces NPF3 and Scottish Planning Policy.

This policy will be considered during the evolution of the Project to ensure the project is
designed to align with relevant national government requirements.

Welsh Government

Natural Resources Policy and Area Statements

3.6.9

3.6.10

The Natural Resources Policy identifies the key priorities, risks, and opportunities to
achieve the sustainable management of natural resources, including addressing the
climate emergency and reversing biodiversity decline. Its objectives are to maintain and
enhance the resilience of ecosystems and the benefits they provide. Planning Policy
Wales outlines how the planning system should contribute towards these goals, and
Future Wales builds on this policy by setting out specific policies that support them.

This policy will be considered during the evolution of the Project to ensure the project is
designed to align with relevant national government requirements.

Welsh National Marine Plan

3.6.11

The Welsh National Marine Plan is the first of its kind for Wales and represents the start
of a process of shaping our seas to support economic, social, cultural and
environmental objectives. Marine planning will guide the sustainable development of our
marine area by setting out how proposals will be considered by decision-makers. The
Marine Plan has informed the preparation of Future Wales and, where relevant, it
should inform Strategic and Local Development Plans and planning decisions. The
timescales to produce the Marine Plan and Future Wales have overlapped, enabling the
production of both plans to be joined up. This link will continue as both plans are
implemented and reviewed.
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Economic Action Plan

3612  The Economic Action Plan supports the delivery of Prosperity for All — the national
strategy for Wales. It sets out a vision for inclusive growth based on strong foundations,
future industries and productive regions. It aims to build resilience and future proof the
economy. The Plan focuses funding support on businesses which align with
decarbonisation objectives, are innovative and entrepreneurial, seek to export and
import, support skills development and high-quality employment, and support
automation, research and development and digitalisation. The Plan identifies national
thematic sectors and foundational sectors. Thematic sectors include high value
manufacturing, tradable services (e.g. sale of online services), and enablers (key
competitiveness drivers e.g. digital or renewable sectors). Whilst foundation sectors
include tourism, food, retail and care. The Plan also introduces a new regionally focused
model of economic development.

Planning Policies Wales (Including Energy)

36.13  The Welsh planning system manages the development and use of land for public
interest, prioritising the long-term collective benefit for the people, with the aim of
contributing to the improvement of economic, social, environmental and cultural well-
being of Wales. To aid this, the Welsh Government established the Planning Policy
Wales (PPW) document, which sets out land use planning policies, and is
supplemented by the Technical Advice Notes (TANs), Welsh Government Circulars,
and policy clarification letters.

Welsh Government’s Net Zero Strateqic Plan

36.14  The Welsh Government declaring a Climate Emergency in 2019 and have since
outlined their commitment through their Net Zero Strategic Plan which aims to deliver
collective net zero emissions within the public sector. The Net Zero Strategic Plan
demonstrates NGET’s delivery against the requirements of the Wellbeing of Future
Generations (Wales) Act 2015, which directs us to consider long-term persistent
problems such as poverty, health inequalities, and climate change. Depending on the
consenting route, consideration of Local Authority(s) validation checklist requirements
will be taken into account as part of the application preparation which will include
Equalities assessment.

The Equalities Act 2010

36.15  The UK government established the Equalities Act, which requires decision makers to
make strategic decisions about the exercise of their functions to have regard to the
desirability of reducing socio-economic inequalities; to reform and harmonise equality
law and restate the greater part of the enactments relating to discrimination and
harassment related to certain personal characteristics; to enable certain employers to
be required to publish information about the differences in pay between male and
female employees; to prohibit victimisation in certain circumstances; to require the
exercise of certain functions to be with regard to the need to eliminate discrimination
and other prohibited conduct; to enable duties to be imposed in relation to the exercise
of public procurement functions; to increase equality of opportunity; to amend the law
relating to rights and responsibilities in family relationships; and for connected purposes.
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3.6.16

The Welsh government has further ratified their statutory duties through The Equality
Act 2010 (Statutory Duties) (Wales) Regulations 2011.

The Well-being of Future Generations (Wales) Act 2015

3.6.17

3.6.18

The Well-being of Future Generations (Wales) Act provides a legally-binding common
purpose — the seven well-being goals — for national government, local government, local
health boards and other specified public bodies to follow (e.g. local authorities, Welsh
Ministers, Natural Resources Wales etc). It details the ways in which the specified
public bodies must work and work together to improve the well-being of Wales.

Additionally, the Act puts in place a ‘sustainable development principle’ which tells
organisations how to go about meeting their duty under the Act. In addressing the
sustainable development principle, the public body must operate in a manner which
seeks to ensure that the needs of the present are met without compromising the ability
of future generations to meet their own needs. When making decisions, public bodies
are required to ensure they consider the impact they could have on people living their
lives in Wales in the future.

Future Wales: The National Plan 2040

3.6.19

3.6.20

This has development plan status. Policy 17 sets out that decision-makers must give
significant weight to the need for Wales to meet international commitments as well as
generating 70% of consumed electricity by renewable means by 2030. It also outlines a
presumption in favour of large-scale wind energy development in certain areas. It also
sets out that new transmission infrastructure should be designed to minimise visual
impact on nearby communities. It sets out a commitment by Welsh Government to work
with National Grid and DNOs, to transition to a multi-vector grid network and reduce the
barriers to the implementation of new grid infrastructure.

These policies will be considered during the evolution of the AC6 Project to ensure that
the project is designed to align with relevant national government requirements.
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Summary of the relevant Marine Policy Statements

3621 A summary of the relevant Marine Policy Statements is set out below, and as the
Project develops it will have regard to all national and relevant local policies and where
applicable how compliance is met:

United Kingdom Policy Guidance
Statutory quidance: Guidance to the UK Marine Policy Statement from 1 January 2021

3622  The Statutory guidance: Guidance to the UK Marine Policy Statement from 1 January
2021 was published on behalf of all the UK Administrations by the Department of
Environment, Food and Rural Affairs. It explains how references to EU law in the UK
Marine Policy Statement (MPS) should be interpreted from 1 January 2021 following the
UK’s withdrawal from the EU.

UK Marine Policy Statement

3623  The Marine Policy Statement (MPS) will facilitate and support the formulation of Marine
Plans, ensuring that marine resources are used in a sustainable way in line with the
high-level marine objectives. This policy will be considered during the evolution of the
Project to ensure the project is designed to align with relevant national government
requirements.

Wales
Marine Area Statements (MAS)

3624  The Welsh Marine Area Statement derives from the Environment (Wales) Act 2016 28
and covers the inshore waters of Wales extending out 12 nautical miles and making up
43% of the Welsh territory.

Marine Plans

3625  The Welsh National Marine Plan (WNMP)? is the first marine plan for Wales, which is
intended to be the start of a process of shaping the Welsh marine area (covering
approximately 32,000 km? of sea) to support economic, social, cultural and
environmental objectives. In line with the requirements for monitoring the marine
environment within the UK outlined in and required by MaCAA, the WNMP denotes the
Welsh Government’s intentions to review the effects of the policies at least every three
years.

3626  These policies will be considered during the evolution of the Project to ensure the
project is designed to align with relevant national government requirements.

28 Environment (Wales) Act 2016
https://www.legislation.gov.uk/anaw/2016/3/contents

29 The Welsh National Marine Plan (WNMP)
https://www.gov.wales/welsh-national-marine-plan
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Scotland
Marine Plans

3.6.27

3.6.28

The Scottish Marine Plan (SMP) sets out some guidance specifically for regional
planners, which includes legislative guidance on the following: Assessing the condition
of the region; Summarising the significant pressures and impact of human activity;
Keeping under review the physical, environmental, social, cultural and economic
characteristics of the region; the purposes for which it is used; its communication,
energy and transport systems; and the living resources which it supports; Setting
economic, social, marine ecosystem and climate change objectives; Stating the
contribution of MPAs and other designated areas to the protection and enhancement of
the region; Stating policies for sustainable development of the region; and Developing a
Statement of Public Participation and carrying out consultation.

This policy will be considered during the evolution of the Project to ensure the project is
designed to align with relevant national government requirements.

Northern Ireland

Marine Plans

3.6.29

3.6.30

3.6.31

The Northern Ireland draft Marine Plan (NIdMP) sets out some guidance for the
enablement of a healthy marine area which is managed sustainably for the economic,
environmental and social prosperity of present and future generations. The NIdMP
considers the Northern Irish Marine Area, which comprises all marine waters including
seabed, subsoil, sea loughs and tidal rivers, so far as the tide flows at Mean High Water
Spring Tide.

The current NIdMP is a draft version only and so not currently in effect. However, it is
prudent to consider the policies outlined within the current document within project
design evolution so that the appropriate allowances are made with respect to any
development within the marine area of Northern Ireland.

This policy will be considered during the evolution of the Project to ensure the project is
designed to align with relevant national government requirements.

Isle of Man

Marine Plans

3.6.32

No marine plans are currently enacted within the Isle of Man at time of writing. Instead,
the Marine Infrastructure Management Act 2016 identifies the various requirements for
consent various marine activities to gain consent.
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4.1

411

4.2

4.21
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The need case for reinforcement to the
transmission system

Background to the needs case

The electricity industry in Great Britain is undergoing unprecedented change. Closure of
fossil fuel power stations and end of life nuclear power stations means significant
additional investment in new generating and interconnection capacity will be needed to
ensure existing minimum standards of security and supply are maintained.

Growth in onshore green technologies, offshore wind power generation and
interconnectors with Europe has seen a significant number of connections planned in
Scotland, England and, significantly, in areas of the East Coast of England.

The Climate Change Act 2008 (as amended) now commits the UK Government to
reducing greenhouse gas emissions by at least 100% from the 1990 baseline by 2050
(this is referred to as “Net Zero”), strengthening the likelihood of most of these
connections progressing to delivery. This 2050 target is commonly known as 'Net Zero'.

To achieve Net Zero, there will need to be a substantial shift away from the use of
unabated fossil fuel-based power generation. This has led to investment in onshore
green technologies and offshore wind generation, which will increase further in the
future.

Historically, the electricity transmission system was supplied largely by coal fired power
generating stations. The increasing importance of low carbon generation has driven the
closure of these generating stations, with the UK’s last coal fire power generating
station having closed in 2024. This generating capacity is being replaced by low carbon
generation which is geographically located away from the coal powered generating
stations. The transmission system must be updated to reflect the location of the new
generation capacity.

Electricity demand is especially concentrated in large urban areas, including urban
areas in the M62 corridor, the M18 corridor, the Midlands, the M4 corridor and the
Southeast. The transmission system carries bulk energy from the generators to points
on the network where that power is taken onto the distribution networks for onward
transmission to homes and businesses across England and Wales. As the country
decarbonises, this national demand for energy will increase and new low carbon
generation will replace fossil fuel generation.

National Electricity Transmission System Security and
Quality of Supply Standard

NGET must comply with Schedule 9 of the Electricity Act and Standard Condition D3
(Transmission system security standard and quality of service) of its Transmission
Licence. This means that where the boundary capacity of the Main Interconnected
Transmission System (MITS) is exceeded against the standards, NGET must resolve
the capacity shortfall under the terms of its Transmission Licence. The standards
against which NGET assesses these shortfalls are set out in the "Design of the Main
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422

423

424

4.2.5

4.2.6

4.2.7

Interconnected Transmission System" section of the National Electricity Transmission
System Security and Quality of Supply Standard 3° (NETS SQSS).

The NETS SQSS also sets out in "Generation Connection Criteria applicable to the
onshore transmission system" that connections to the transmission system must be
secured to meet the identified requirements set out in the NETS SQSS. Where the
NETS SQSS applies, the generator(s) are considered part of a "generation group" for
assessment against these criteria.

Generators apply to National Energy System Operator (NESO) for connections to the
NETS in Great Britain. If the application is for an onshore generation connection, the
applicant will indicate the specific location of the generating station, which will indicate
the likely geographical connection to the transmission system. If the application is for an
offshore connection or impacts multiple transmission owners, the ESO will co-ordinate
the process known as Connection and Infrastructure Options Note (CION)3'/HND to
determine the preferred connection option.

The NESO ensures that the relevant on-shore or off-shore transmission owner
undertakes generation connection process studies via CION or HND and makes a
connection offer to the customer for a connection point and identifies at a high level the
relevant infrastructure work needed to make the connection. Once this offer is signed,
the connection is recorded on the Transmission Entry Capacity (TEC) Register and
forms a contractually binding connection location and timescale with the transmission
owner, such as NGET. The transmission owner is then required to connect the
generation customer or undertake the works to facilitate their connection.

A connection offer will normally be given in respect of a particular geographical area.
Sometimes this leads to a connection point located on the existing transmission
network. In other circumstances, there is no or little existing transmission infrastructure
that is situated where the connection is required. In such a circumstance there will be a
requirement to provide new infrastructure for the customer to connect to. The post
connection offer assessment process enables further evaluation of the preferred
connection option and refinement of the preferred transmission solution. This process
continues, informed by evolving circumstances and consultation, until an application is
submitted for a development consent in relation to a transmission project.

NGET assesses the adequacy of its transmission system in accordance with the
method defined in the NETS Security and Quality of Supply Standard (SQSS). NGET is
required to assess power flows between regions of the transmission system (Planned
Transfers). The Planned Transfer from the region is calculated by taking the Average
Cold Spell (ACS) Peak Demand in the region and the generation operating in the region
then modelling the flow expected as set out in the NETS SQSS. The Planned Transfer
is therefore the amount of power which will flow in or out of the region at ACS peak.
Planned Transfer calculations will always consider the power flows for ACS peak
demand conditions, as less generation will be entering the market when demand is
lower in off peak conditions.

Any transmission system is susceptible to faults that interfere with the ability of
transmission circuits to carry power. Most faults are temporary, many are related to
weather conditions such as lightning or severe weather, and many circuits can be

30_Security and Quality of Supply Standard (SQSS) | National Energy System Operator:
https://www.neso.energy/industry-information/codes/security-and-quality-supply-standard-sqgss
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4.2.8
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4.3

4.31

432

433

restored to operation automatically in minutes after a fault. Other faults may be of longer
duration and would require repair or replacement of failed electrical equipment.

Whilst some of these faults may be more likely than others, faults may occur at any
time, and it would not be acceptable to have a significant interruption to supplies as a
result of specified fault conditions, including combinations of faults. The principle
underlying the NETS SQSS is that the NETS should have sufficient spare capability or
"redundancy" such that defined fault conditions do not result in widespread supply
interruptions. The level of security of supply has been determined to ensure that the risk
of supply interruptions is managed to a level that maintains a minimum standard of
transmission system performance. The faults NGET needs to design the system to be
compliant with are called "Secured Events"

The NETS SQSS defines the performance required of the NETS in terms of Quality and
Security of Supply for secured events that at all times:

e Electricity system frequency should be maintained within statutory limits;
e No part of the NETS should be overloaded beyond its capability;
e Voltage performance should be within acceptable statutory limits; and

e The system should remain electrically stable.

Existing transmission network

The transmission network in Wales and England was primarily constructed in the 1960s.
It was designed to connect the inland large coal fired power stations, Hydro Power and
Nuclear Power Stations in the across Wales and England, with changes occurring in the
later parts of the century connecting gas fired power stations in the South and North
Wales in particular. Little or no transmission infrastructure was constructed in some
areas, such as Mid Wales, so there is currently limited ability to support new
connections.

The connection of low carbon generation to reach government targets, requires
connection of new generation across Scotland, Wales and England. This particular
project seeks to support the connection of renewable energy in Scotland and ensuring
that it can be transferred to where it is needed in England and Wales across multiple
critical boundaries described below.

The existing transmission system in Wales, Midlands and North of England is shown in
Figure 4.1.
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Figure 4.1 - The National Electricity System in Scotland, Wales, the Midlands and the
North of England

Mid Wales
Generation
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4.4 Generation groups

441

442

Figure 4.2 identifies the Mid Wales generation group areas under consideration, which
currently has no transmission infrastructure, any options considering connections to this
group are reliant on other transmission works being required in the area for connection
of generation.

The Mid Wales generation group does not have any transmission connected generation
contracts currently however the areas indicated by Welsh Government Energy Policy
would be capable of accommodating 4 to 6 GW of onshore low carbon generation.

4.5 Boundaries

4.51

4.5.2

453

The transmission system shown in Figure 4.1 shows system boundaries B6 and B7a.

A boundary splits the system into two parts, crossing critical circuit paths that carry
power between areas and where power flow limitations may be encountered.
Boundaries help identify regions where reinforcement is most needed by enabling
analysis of power transfers between separated areas. They can be local boundaries,
which are small areas of the Transmission System with a high concentration of
generation, or wider boundaries, which are large areas containing significant amounts of
both generation and demand. Boundary definitions have evolved over many years of
planning and operating the transmission system.

Future boundary requirements are assessed using the FES to identify expected future
power flows across the boundaries. Power system analysis is conducted by the ESO
and NGET to determine the boundary capability, which is the maximum power flow that
can be transferred across a boundary while maintaining compliance with technical
standards. Limiting factors on transmission capacity include thermal circuit rating,
voltage constraints, and dynamic stability.

4.6 Boundaries B6 and B7a

4.6.1

4.6.2

4.6.3

Boundaries B6 and B7a are wider system boundaries containing areas with significant
amounts of both generation and demand. Studies have been undertaken to assess the
impact of changes in demand and generation on power flows across the boundary and
to determine if these impacts require reinforcement to the transmission system.

The boundaries B6 and B7a as described above have been evaluated using the
Economy Planned Transfer assessment, which takes prescribed generation
contributions from above and below the boundary, alongside demand in each area to
determine the expected flow across the boundary. In this case the Economy Planned
Transfer condition represents the most onerous boundary condition which must be
secured by NGET to the requirements set out in the NETS SQSS.

Each of the circuits which cross the B6 and B7a boundaries has a capacity during the
winter ACS period. The summation of the capacities for all of these circuits provides the
pre-fault capacity. The post fault capacity is defined by the remaining capacity across a
boundary following the worst fault "Secured Event" as described above.
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46.4

Each boundary then will see flows across it based upon the circuit parameters and
system conditions, when the natural flow of energy on every circuit will be maximised.
This is known as the circuit boundary capability, which is based upon the capability
seen following the worst fault "secured event". The following capacities and capabilities
are applicable to the boundaries before reinforcement in 2035.

Table 4.1 - Transmission Boundary Capacity and Capability 2035

System Boundary Export or 2035 Post 2035 Post Capability Capacity Secured Event

Generation Group required  Fault Fault Deficit Deficit Fault
transfer Capability Capacity
B6-2035 28,405 MW 16,800 MW 24,665 MW  -11,605 MW -3,740 MW New CMN3
(system Circuit
boundary)
B7a-2035 25,203 MW 19,700 MW 23,805 MW  -5,503 MW  -1,398 MW Norton —
(system Osbaldwick
boundary) Double

ry Circuit

4.6.5

Table 4.2 below shows how the existing generation groups and boundaries perform in
2035 for the expected planned transfer flows.

Table 4.2 - Existing boundary performance by 2035

4.6.6

4.6.7

System Boundary Pre-Fault Capacity Post Fault Capacity Post Fault Capability
2035 2035 2035
B6 31,595 MW 24,665 MW 16,800 MW
B7a 30,457 MW 23,805 MW 19,700 MW

The boundary assessments completed on the Economy Planned Transfer, as defined in
the NETS SQS, already account for generation contribution. To ensure that an
appropriate measure of need using current assessments of capacity at the date of this
report, NGET has taken the Holistic Transition, Electric Engagement, Hydrogen
Evolution, CP30 — Further Flex and Renewables and CP30 — New Dispatch boundary
requirement scenarios from the ETYS 2024 based upon FES 2024 backgrounds, as of
February 2025. An average of all five scenarios has been applied, which aligns with
NESO's use of three (plus two CP30, (Clean Power 2030)) background scenarios up to
2035, to identify expected future boundary flows.

As described in the “Communicating our thermal needs” section set out in the NESO
ETYS 24 documentation, the FES boundary graphs for each area display two sets of
shaded areas. The 50th Percentile of power flows lies in the 25% and 75% range of the
graph. The 90th percentile of power flows lies in the 5% to 95% range of the ETYS
graphs. It states that where the capability of the boundary is between these two regions,
75% and 95%, over 20 years, then there may be a need for reinforcement.
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4.6.8

4.6.9

4.6.10

4.6.11

4.6.12

4.6.13

NGET uses the average of the 95% percentile number across the five scenarios for
boundary analysis. This ensures that for all five scenarios, the need case capacity and
capability requirement would lie between the 75% and 95% ranges of annual power
flows for all five scenarios and demonstrating the need for reinforcement regardless of
which scenario occurs. Against this assessment in all five FES 24 and CP2030
scenarios should there is clearly a shortfall against boundary capability and capacity for
the B8 and B9 boundaries that by 2035 will require reinforcement.

The largest capacity AC route NGET currently accommodate on NGET’s network is two
circuit transmission circuits of 3,465 MW each, on a single set of towers (6,930 MW
double circuit capacity).

The largest HVDC capacity systems NGET currently accommodate with HVDC cables
is 2,000 MW.

Therefore, proposals seek to provide a minimum of 2000 MW of capacity across B6,
B7a as a minimum. They also seek to minimise the impact upon any generation group
such that no further adverse impact is incurred against proposed generation likely
backgrounds.

The ESO independently provide their evaluation of boundaries for the ETYS 2024. For
the B6 and B7a boundaries the exports in Table 4.2 align with these assessments. The
requirements for 95% of the Leading the Way Scenario as the scenario that meet the
government target of 50 GW of offshore wind by 2030.

From 2035, further increases in boundary requirements are expected and this is
reflected in NGET’s existing contractual commitments. To address these needs
additional reinforcements to these boundaries are expected in Central England and
Wales which will supplement these boundaries in the future. This will facilitate
connections beyond 2030 when further increases in generation are expected in all
regions, which will be subject to their own detailed needs case and options assessment.
These future requirements would be informed by further SOR and needs case
assessments. These emerging requirements do not affect the need case set out within
this SOR.

4.7 Needs Case Conclusions

4.71

Currently the need for the project set out above indicates by 2035:

e A need to provide Capacity across the B6 and B7a boundaries with proposed 2
GW HVDC connections further reducing the deficit.

e Any options considering connections to Mid Wales would require further
transmission works to connect proposed generation and HVDC options within this
area.

e HVDC connections are considered post fault neutral in most circumstances as
flow can be dropped to 0 MW for a local connection area fault at the NGET end.
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5.1

5.1.1

5.1.2

5.2

5.2.1

5.3

5.3.1

5.3.2

5.3.3

Options identification and selection
process

Introduction

When a need to reinforce the NETS is established, NGET bring together a
multidisciplinary project team to evaluate a wide range of options. This team produces a
list of potential strategic options which can be further refined through evaluation
processes, and which are described within this report.

The Project Team keeps the options under review, for example, as changes to the
drivers emerge as a consequence of interactions with other projects. Throughout this
review, potential strategic options can be modified or deselected, and new options can
be included.

Identifying the technically feasible options

Once the need case has been established, there is a requirement to consider the many
ways in which the need could be met. Before undertaking any detailed optioneering
work, a technical compliance filter was applied to make sure that all of the potential
strategic options considered would work on the network, with any that would not meet
technical standards or would not work in practice rejected. There are potentially many
ways in which the identified need could be met, so further network modelling is carried
out to understand the issues better. This initial identification is based on the network
planning information which was available from NESO at the time of appraisal.

Review of recommended technology option

The HND recommendation, published by NESO, includes a HVDC connection from a
wind farm in southwest Scotland to a T-point in the South Ayrshire area, which then
further connects to a substation in Wales, to enable electricity transmission towards the
south of the UK, where electricity consumption is higher. Following this recommendation
for the connection of a new 2 GW High Voltage Direct Current (HVDC) link from South
Ayrshire to Wales, NGET considered currently available alternative technology options
which could be used to address the identified need for additional transmission system
capacity.

The largest capacity AC technology option that can be used on NGET’s transmission
system consists of two 3,465 MW transmission circuits that are supported on a single
set of towers (6,930 MW double circuit capacity). The largest HVDC capacity systems
that can currently be accommodated on NGET’s transmission system are 2,000 MW
HVDC cables.

Power flows on AC transmission system circuits cannot be controlled to the same extent
as can be achieved using HVDC connections. This lower level of controllability can
result in higher power flows particularly during transmission system fault conditions.
Taking account of the potential for higher power flows that could be expected, therefore,
to provide the potential equivalent capacity, an AC option would need to consist of a
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high capacity (6,930 MW) double circuit route to meet any high loading during fault
conditions.

5.3.4 Delivery of an onshore solution with a long route length is expected to carry a higher
programme and delivery risk compared to a primarily HVDC offshore solution.

5.3.5 An AC based onshore option would be expected to result in a greater level of
environmental and socio-economic impact compared to the primarily subsea HVDC
options and provides limited benefit over those options. Therefore, it is considered a
less preferable option which does not meet the requirements to progress beyond the
technical and benefit filter stage.

5.3.6 Further details of the initial evaluation of this onshore alternative option are provided in
Appendix G.

5.4 Potential strategic options

5.4.1 NGET began with the identification of technically feasible options which meet the Need
Case as is set out in Chapter 4 of this SOR. These options cover a wide geographical
area and are presented in this document.

5.4.2 A “benefits filter” to the technically feasible options, which allows NGET to focus on
those that best meet its obligations to the environment and consumers. It also ensures
that any option presented, has a comparable net benefit over an alternative. The criteria
for any potential strategic option to be considered further are any the following:

e An environmental benefit;
e A technical system benéefit;

e A capital and lifetime cost benefit, which includes the consideration of initial capital
costs and long-term maintenance and operating costs; or

e A socio-economic benefit.

5.4.3 When the net benefits of options are closely aligned, each option is documented and
included for appraisal. This ensures that all possible solutions are appraised, regardless
of having similar capability.

5.4.4 Following the application of the benefits filter, eleven options were identified as having
comparable net benefits and potential technical compliance, warranting further
evaluation.

545 Table 5.1 lists the potential strategic options and is followed by a summary of the benefit
filter application for potential options for the Project.
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Table 5.1 - Potential strategic options

Potential Strategic Option (Substation

Connection Option)

Outcome

1 - Connection to Pentir
2 - Connection to Wylfa South
3 - Connection to Bodelwyddan

4 - Connection to Aberystwyth

5 - Connection to Llanarth

6 - Connection Lampeter

7 - Connection to South Wales
Connection Node C

8 - Connection to Pembroke

9 - Connection to Swansea North

10 - Connection to Carmarthen Bay
(Llandyfaelog)

11 - Connection to Baglan Bay

12 - Connection to Aberthaw

13 - Connection to South Wales West
Connection Node B

14 - Connection to Connah’s Quay

15 - Connection to Bryncir

16 - Connection to Heysham

Taken forward for detailed appraisal
Taken forward for detailed appraisal
Taken forward for detailed appraisal

Discounted due to lack of existing 400 kV
infrastructure in Mid-Wales

Discounted due to lack of existing 400 kV
infrastructure in Mid-Wales

Discounted due to lack of existing 400 kV
infrastructure in Mid-Wales

Taken forward for detailed appraisal

Taken forward for detailed appraisal

Taken forward for detailed appraisal

Taken forward for detailed appraisal

Taken forward for detailed appraisal

Discounted based on failing the technical
benefits filter

Taken forward for detailed appraisal

Taken forward for detailed appraisal

Taken forward for detailed appraisal

Discounted on the basis of failing to fully meet

the need case drivers
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Application of Benefit Filter

54.6

54.7

54.8

5.4.9

5.5

5.5.1

55.2

There is no existing 400 kV substation/infrastructure in the mid-Wales region. Any
connection point at a mid-Wales substation (Aberystwyth, Lampeter, Llanarth) would
require at least one double circuit to connect to the network in order to accommodate
the 2 GW link of the Project, hence, the three mid-Wales substations have been
discounted from the longlist in Table 5.1. These are potential options 4, 5 and 6 to
Aberystwyth, Llanarth and Lampeter.

Landing in Aberthaw does not provide any notable benefits when compared to the other
potential options. It is a 275 kV substation on the same 275 kV network as Baglan Bay
substation, and hence this substation and the local network would need the same
reinforcement works when compared to connecting into Baglan Bay substation.
However, Aberthaw is further to the east when compared to Baglan Bay and hence
would lead to a longer cable route length. This would increase the project capex and
increase environmental considerations, when compared with potential option 12 to
Baglan Bay. Therefore, this option was discounted.

Landing in Heysham does not fully meet the needs case drivers, as it only provides
benefit to the B6 boundary and would require another link towards North Wales to
provide a benefit to B7a, hence this option has also been discounted at this stage.

The appraisal of all potential strategic options led to eleven strategic options being
selected to take forward for detailed appraisal, the details of which are contained within
the proceeding sections. These are indicated within the Table 5.1 outcome column and
Table 5.2 in the following section.

Proposed Strategic Options

Eleven strategic options that potentially achieve the Needs Case and present a socio-
economic benefit, an environmental benefit, a technical system benefit or a cost benefit
were proposed for detailed appraisal and are outlined in Table 5.2 below. Each
proposed strategic option has been checked for compliance with SQSS standard.

Undertaking this appraisal ensures stakeholders can see how NGET have made their
judgement and balanced the relevant factors in accordance with the relevant legal
duties.
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Table 5.2 - Proposed strategic options for appraisal

Proposed strategic option title

Option description32

Strategic Option AC6-1 — Pentir

Strategic Option AC6-2 — Wylfa South

Strategic Option AC6-3 — Bodelwyddan

Strategic Option AC6-4 — Pembroke

Strategic Option AC6-5 — South Wales West

Connection Node C

Strategic Option AC6-6 — Carmarthen Bay
(Llandyfaelog)

Strategic Option AC6-7 — Swansea North
Strategic Option AC6-8 — Baglan Bay
Strategic Option AC6-9 — South Wales West
Connection Node B

Strategic Option AC6-10 — Connah’s Quay

Strategic Option AC6-11 — Bryncir

288 km new offshore subsea
transmission connection

252 km new offshore subsea
transmission connection

306 km new offshore subsea
transmission connection

504 km new offshore subsea
transmission connection

552 km new offshore subsea
transmission connection

576 km new offshore subsea
transmission connection

612 km new offshore subsea
transmission connection

612 km new offshore subsea
transmission connection

630 km new offshore subsea
transmission connection

330 km new offshore subsea
transmission connection

303 km new offshore subsea
transmission connection

5.6 NGET’s approach to appraising the proposed strategic

options

5.6.1 At this stage of the optioneering process, the approach is based on the identification of

'differentiators.’ This is where, one option clearly provides a benefit over another, for
example, in the form of a lesser environmental impact. At this stage, it is often not
possible to identify differences against all appraisal factors due to the limited design

detail and broad geographical area being considered.

32 The methodology for calculating the option length is set out in the appraisal assumptions below.
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5.6.2

5.6.3

This SOR will be subject to continuous back-check and review throughout the
development stages. This means the evaluation that has been undertaken and is
presented in this document will be revisited as the project progresses and further

information becomes available or as circumstances evolve.

The appraisal process considers the following areas:

Environmental appraisal topics which consider whether there are environmental
constraints or issues of sufficient importance to influence decision making at a
strategic level, having particular regard for internationally or nationally important
receptors.

Socio-economic topics which consider whether there are socio-economic
constraints or issues of sufficient importance to influence decision making at a
strategic level, having particular regard for internationally or nationally important
receptors.

Consideration of technical benefits includes, whether the option is providing the
required capacity to meet the need case; whether the option has particular system
benefits over alternatives; whether the option introduces any system complexity
that would cause system operability issues.

Consideration of capital and lifetime costs includes a range of factors:
— Capital cost of the substation and wider works
— Capital cost of the circuit costs for each technology appraised

— Circuit lifetime costs, including circuit capital cost, cost of loses over 40 years
and cost of operation over 40 years.

Appraisal assumptions

When considering each strategic option, NGET estimate circuit cost information for the
following technology options for all offshore based options:

5.6.4

5.6.5

5.6.6

5.6.7

a) 400 kV AC Offshore cable
b) 525 kV HVDC Offshore cable and converter stations

A full evaluation and costs used in the appraisals can be found in Appendix D.

In this appraisal, all options are considered using information appropriate to this stage of
their development on the assumption that they are deliverable in a reasonable
timescale. Timescales and deliverability would only be considered further in the
appraisal process should they become differentiating factors in the selection of the
option that best meets NGET’s environmental and legal obligations. If these issues of
delivery timescales and risk do become differentiating factors in selection of an option,
the issue would be set out clearly in the options conclusion. If these factors are not
differentiating, they will not be considered further for this appraisal.

At this initial appraisal stage, NGET prepare indicative estimates of the capital costs.
These indicative estimates are based on the high-level scope of works defined for each
strategic option in respect of each technology option that is considered to be feasible.
As these estimates are prepared before detailed design work has been carried out,
NGET make equivalent assumptions for each option. Final project costs for any solution
taken forward following detailed design, consenting and mitigation will be in excess of
any high-level appraisal cost. However, all options would incur these increases
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5.6.8

5.6.9

5.6.10

5.6.11

proportional to initial estimate in the development of a detailed solution. This
methodology ensures that all options for appraisal are compared on a like-for-like basis.

Strategic options are identified at a high level as solutions for the transmission of
electricity between defined geographic points. For onshore strategic projects, estimated
potential circuit lengths are derived by summing straight-line distances between
successive nodes identified for the whole route, with a 20% allowance applied to
accommodate potential route deviations that may arise should the option progress to
more detailed routing and siting. Where a clear constraint exists, such as an estuary,
watercourse, or other significant geographical feature, an alternative route length will be
derived and explained within the option. For offshore elements, straight-line distances
are taken to an offshore midpoint, with a 20% allowance applied to provide for variation
in route length.

These initial option lengths do not define route corridors, and environmental appraisal is
provided over a wide study area between points of connection. Any routes for circuit
technologies to take would be subject to detailed routeing and siting for any strategic
option taken forward as a preferred option(s).

Landfall locations along the Wirral coastline, following a similar corridor to Western Link
1 (WL1), were considered alongside potential landfall options in North Wales and South
Wales. However, the Wirral coastline presents significant constraints when assessed
against the landfall siting criteria. These constraints include extensive intertidal areas
exceeding 1.5 km in width along much of the coastline, a high concentration of marine
designations, and limited feasible onward routing opportunities due to dense
urbanisation, the presence of settlements, recreational areas, and heritage assets
terrestrially. As a result, available corridors are highly constrained in comparison to
alternative landfall locations in North and South Wales, and the consideration of landfall
options along the Wirral coastline was not taken forward.

The options in the following sections of this report have been taken forward in this
document as they meet the Needs Case and have been selected using the
methodology set out above.

Summary points

5.6.12

5.6.13

Eleven strategic options that potentially achieve the Need Case and present an
environmental benefit; a technical system benefit; a socio-economic benefit; or a capital
and lifetime cost benefit, which includes the consideration of initial capital costs and
long-term maintenance and operating costs; were proposed for detailed appraisal.

The details and results of this detailed appraisal follow in Chapter 6 onwards.
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6.1

6.1.1

6.1.4

6.1.5

6.1.7

The results of NGET’s appraisal of
strategic options

Introduction

This chapter presents a summary of the findings of the appraisal process undertaken for
each of the eleven strategic options identified for the Project. This section will discuss
each of the options, looking at each option from a technical, environmental, socio-
economic, and cost perspective. This section concludes with a tabulated summary of
the appraisal to provide a visual indication of the benefits and disadvantages of each
option comparatively.

In this appraisal, all options are considered using information appropriate to this stage of
their development on the assumption that they are deliverable in a reasonable
timescale.

Strategic options are identified at a very high level as being electrical solutions between
geographic points. Therefore, the potential circuit lengths are derived by taking a
straight-line distance between the points and adding 20% to accommodate potential
route deviations that might be required if the route proceeds forward to more detailed
routeing and siting. This reflects standard methodology at this stage of the process.

At this development stage potential landfalls across North Wales and South Wales for
the new HVDC circuits were assessed to confirm that feasible connection opportunities
exist. A number of potential areas for landfall were identified. Each potential strategic
option detailed in this report has a defined potential landfall (the point at which the
offshore cables reach the shore) and connection point (the point at which the Project
connects to the wider transmission network).

NGET notes that there are common features and considerations across multiple
strategic options. However, the appraisal of these shared elements has been included
within the sub-section for each individual strategic option.

The Project will require works within the licence areas of both SPEN (the Transmission
Owner across southern Scotland) and NGET (the Transmission Owner across England
and Wales).

Within this SOR, the lengths of the study areas, and associated circuit costs, account
for the total distance from the starting point in Scotland to the end point in Wales. The
technical appraisal, including NGET’s view on required substation works, does not
account for works required at substations owned and operated by SPEN, or new
substations that may be required within SPEN'’s licence area. The environmental and
socio-economic appraisal has considered cross-border marine issues from the landfall
in SPEN’s licence area in Scotland through to the landfall in NGET’s licence area in
Wales. However, the environmental and socio-economic appraisal does not consider
terrestrial elements within SPEN’s licence area in Scotland, which will be appropriately
considered by SPEN in their ongoing design evolution and subsequent environmental
appraisal works.

Regarding the cost appraisals for each of the strategic options, the cost tables included
within each appraisal present figures and numbers for the following cost terms, with
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6.2

6.2.1

6.2.2

definitions provided in the bullet points below. The same applies for all other strategic
options presented within section 6.2 of this report.

e Capital Cost of New Circuits is a term utilised to demonstrate the initial capital
expenditure associated with the implementation of a new circuit.

e Net Present Value (NPV) of Cost of Losses is a term utilised to demonstrate the
present-day monetary value of cost of losses while factoring in initial capital
investment required for the project.

e NPV of Operation and Maintenance Costs is a term utilised to demonstrate the
present-day monetary value of operation and maintenance costs while factoring in
initial capital investment required for the project.

e Lifetime Cost of New Circuits is a term utilised to demonstrate the total capital
expenditure associated with the implementation of a new circuit and is calculated
by summing the above three cost terms.

It should be noted that all the figures within this chapter 6 are indicative and do not
represent feasible routes for potential assessment or installation; they should instead be
considered for illustrative purposes only.

Appraisal of the strategic options

Figure 6.1 below illustrates all eleven strategic options that have undergone detailed
appraisal, as discussed within chapter 6 of this Strategic Options Report (SOR). The
common study area for all the strategic options extends from the starting point at T-
Point in Scotland to the southern tip of the Isle of Man, referred to as the North Overlap.
Beyond this common point, the study areas for the strategic options diverge as they
head towards the northern Welsh coastline. Following an initial environmental
assessment, the area to the east of the Isle of Man was excluded from the detailed
appraisal due to the extensive existing and proposed marine infrastructure located
southeast of the Isle of Man (within both the Isle of Man’s and English waters), which
would likely obstruct any potential cable route corridors in this region.

The area between T-Point and the southern part of Wales, designated as the South
Overlap, serves as the common study area for all strategic options with connection
points in South Wales. Each strategic option’s study area encompasses these common
areas, with North Wales-landing options considering the North Overlap section, while
South Wales-landing options account for both the North and South Overlaps.
Additionally, each strategic option incorporates the individual areas as presented in the
map, Figure 6.1 below.
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Figure 6.1 - Map view of all strategic options
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400 kV overhead line (existing)

275 kV overhead line (existing)
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Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

=== New offshore circuit

Electricity transmission
boundary

6.2.3

6.2.4

Indicative map for reference only

All strategic options are appraised under the assumption that the entire length of the
HVDC lines for all options, AC6-1 to AC6-11, will be installed subsea and underground
after the landfall up to the respective substations. The routes of the strategic options
shown in the figures in this SOR, especially in this chapter 6, are all indicative maps and
solely for reference only and are not to be considered as routing.

It is important to note that the Options Appraisal Summary Tables (OAST’s), which
informed the routes identified in Figure 6.1, assessed each route against specific criteria
related to various environmental, social, and technical constraints. This assessment
aimed to identify the most appropriate routes between the proposed connection points.
Consequently, where there is a high concentration of constraints near a connection
point, the routes have been designed to avoid interactions as much as reasonably
possible. For instance, the avoidance of routing to the east of the Isle of Man is due to a
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6.2.5

6.2.6

high concentration of marine infrastructure to the north of the Bodelwyddan route, which
is not traversable. As a result, the proposed route to the Bodelwyddan connection point
is confined to a narrow study area.

The environmental and socio-economic appraisal considered whether there is a
potential to identify a suitable location for an onshore converter station within 5 km of
each substation of interest. As there is the intention to avoid various receptors of
varying perceived susceptibility to change, there is an acknowledgement that there may
be receptors outside of the study areas considered for high-level routeing and siting
which could be affected should construction activity and permanent infrastructure be
installed in their vicinity. In particular, this is acknowledged when considering the
receptor of Eryri (Snowdonia) National park, which is located outside the study area but
could be susceptible to activities associated with the Project.

A detailed environmental analysis of the SPAs and SACs is yet to be undertaken.
Therefore, within the assessment below, whether there “could” be effects is a worst
case and is subject to that detailed analysis being undertaken. This allows for this
appraisal to be carried out on an equal basis across the eleven strategic options.
Further, scheme mitigation is not yet determined and neither is the extent of that
mitigation that can be considered as “embedded” for the purposes of the assessment.
Following that detailed analysis there will be backcheck to ensure the actual assessed
effects are taken account in the route optioneering process.

Identification of Potential Landfall Locations

6.2.7

6.2.8

Indicative landfall identification utilised the characterisation of sensitive receptors across
both the marine and terrestrial environments to identify areas which have the potential
to be considered for a viable landfall location.

In identifying potential landfall sites, consideration has also been given to:

e the physical space available to accommodate the temporary works and permanent
footprint of one or both projects at the landfall site;

e the characteristics of the coastal area, which were reviewed to identify areas
which were appropriate for cable burial (either through trenched or trenchless
solutions). These characteristics were cliff heights of less than 30m, and an
intertidal range of less than 1.5 km, due to the technical installation constraints
which would otherwise arise;

e the potential for offshore routeing for 15 km to ensure that there are feasible
corridors from the landfall site; and

e the potential for onshore routeing to the identified substation and converter station
buffer area (5 km buffer) around each connection point ensures that there are
feasible corridors from the landfall site.
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Strategic Option AC6-1 — Pentir

Description of the strategic option AC6-1

6.2.9 Strategic Option AC6-1 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) to the existing Pentir 400 kV substation in north Wales.
The majority of the new circuit would be routed within the Irish Sea, making landfall on
the northern Welsh coastline.

6210  For the purposes of the appraisal of Strategic Option AC6-1, consideration has been
given to the additional costs or impacts of accommodating the Project connection at the
existing Pentir 400 kV substation.

6211  Figure 6.2 below presents an indicative map for Strategic Option AC6-1 (for illustrative
purposes only and does not denote viable development route)

Figure 6.2 - Indicative study area of Strategic Option AC6-1
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6.2.12

6.2.13

The circuit distance for this connection is 288 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the northern Welsh
coastline; and

e a straight-line distance from the landfall to the Pentir substation.

This strategic option is formed of an HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Pentir. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project connection, which falls within
NGET'’s licence area. Approximately 12 km of onshore underground HVDC cables
would be required from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.14

6.2.15

6.2.16

6.2.17

6.2.18

There are a number of international and national designated marine ecology sites
present throughout the study area comprising Special Protection Areas (SPAs), Special
Areas of Conservation (SACs), Sites of Special Scientific Interest (SSSls), Marine
Conservation Zones (MCZs), Marine Protected Areas (MPAs) and Annex | Habitats
(sandbanks, reefs and submarine structures). In summary and regarding the above, the
appraisal shows that:

e All SPAs, SSSIs, MCZs and Annex | habitats can be avoided

e There are two SACs — The North Anglesey Marine SAC and The North Channel
SAC - that are unlikely to be avoidable

e There is one MPA — The Clyde Sea Sill MPA — that cannot be avoided

Strategic Option AC6-1 passes through two likely unavoidable SACs; one off the coast
of Northern Ireland and one off the coast of Anglesey in North Wales. There is also one
unavoidable MPA in Scotland. This could result in direct loss of habitat and potential
direct impacts to protected species associated with these designations. Regarding the
SPAs, although they can be avoided, there is still potential for direct and indirect
impacts to protected species due to migratory and foraging ranges.

Where features cannot be avoided, there is potential for habitat loss or damage as a
result of construction activities (e.g. cable burial, cable protection). Detailed cable
routeing could be used to avoid designations. Micro siting and trenchless construction
methods at landfall could also be used to avoid direct impacts to Annex | habitats,
where appropriate.

Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. Construction
Environmental Management Plan, CEMP) to reduce potential effects to the marine
environment.
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6.2.19

6.2.20

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
methods. However, it will remain likely, and therefore it is anticipated, that there will be
consenting implications related to these designated sites, such as potential seasonal
restrictions.

It should be noted that there are currently nine cables which cross The North Channel
SAC, eight cables which cross the North Anglesey Marine SAC, and six that cross The
Clyde Sea Sill MPA indicating that consent within these areas is possible. Under any
strategic option selected, all three sites are likely to require crossing.

Marine Historic Environment

6.2.21

6.2.22

6.2.23

6.2.24

6.2.25

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works should take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

It cannot be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.26

6.2.27

6.2.28

6.2.29

6.2.30

Throughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present.

The landfall area around Pentir has a beach width less than 500 m and a coastal height
which is mostly less than 30 m so it may be suitable for landfall.

An unavoidable designation within Strategic Option AC6-1’s study area is the Clyde Sea
Sill MPA. This MPA is partially designated for its 'circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf seabed'
and cannot be avoided. Sediments and geological features within the Clyde Sea Sill
MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent troughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.
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6.2.31

6.2.32

6.2.33

6.2.34

6.2.35

Where the sediment is not of sufficient type and/or depth for burial, additional cable
protection methods are likely to be required.

Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely,
however, that there will be consenting implications related to this designated site.

It should also be noted that there are currently six cables that cross The Clyde Sea Sill
MPA indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal - Terrestrial

Terrestrial Ecology

6.2.36

6.2.37

6.2.38

6.2.39

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising Special Protection Areas (SPAs), Special
Area of Conservation (SACs), Ramsar sites, Sites of Special Scientific Interest (SSSIs),
Natural Nature Reserves (NNRs), Country Parks, Local Nature Reserves (LNRs) and
Registered Common Land. In summary, and regarding the above, the appraisal shows
that:

e There are no SPAs or Ramsar sites within the study area of this strategic option.

e There is one SAC — the Afon Gwyrfai a LIyn Cwellyn SAC — which cannot be
avoided.

e There is one SSSI — the Afon Gwyrfai a LIlyn Cwellyn SSSI — which cannot be
avoided.

e All other ecological receptors could be avoided.

There is potential for impacts, resulting from construction activities of the cable system
to designated feature Afon Gwyrfai a Llyn Cwellyn (SAC and SSSI) that cannot be
avoided. The SAC and SSSI will require crossing which would likely result in habitat
loss, loss of vegetation, as well as visual and biodiversity impact.

There are other designated sites including SACs, NNR and SSSIs which will most likely
be in close proximity to the cable. This may result in temporary adverse effects upon the
designations, in addition to the potential for direct and indirect impacts to protected
species.

Mitigation in relation to SACs and SSSIs may include surveys to confirm habitats
present, micro routeing and/or trenchless installation methods. While routeing
underground cables through or near these designated sites could be mitigated through
careful planning, the use of advanced technologies, and ecological management
practices, some residual effects may persist. It is not anticipated that there would be any
residual effects on other protected sensitive ecology receptors (i.e. SPAs, NNR and
SSSI etc).
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6.2.40

6.2.41

6.2.42

6.2.43

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
bodies to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

Permanent impacts from the converter station during the operational phase could be
mitigated through standard landscaping and visual screening measures. Appropriate
mitigation will be identified in subsequent stages as appropriate assessment work is
carried out.

It is not anticipated that there would be any long term adverse outcomes associated
with the presence of sensitive ecology receptors within this strategic option. The likely
mitigation measures are considered to be standard and in line with other cable laying
projects. Further environmental assessments (e.g. HRA) may be required in association
with this strategic option.

Regarding suitability for the additional converter station, the study area for the proposed
converter station only contains a small number of statutory designated ecological
designations (i.e. SSSIs to the north and southeast of the substation connection station
approximately 3 km away), however, within the 5 km radius, there are large amounts of
areas clear of these designations. Thus, no impacts are anticipated as a result of its
construction or operation.

Air Quality

6.2.44

Within this strategic option, no Air Quality Management Areas (AQMAs) have been
identified, hence air quality is not considered to prevent further consideration of this
strategic solution.

Geology and Soils

6.2.45

6.2.46

6.2.47

6.2.48
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Throughout the study area of this strategic option, underlying geology has identified
Agricultural Land of Classification Grades 1, 2, 3, 4 and 5, as well as peatlands,
geoparks and Regionally Important Geodiversity Sites. From these, some Grade 2 and
3 of Agricultural land cannot be avoided, however, geopark, peatland and Regionally
Important Geodiversity Sites could be avoided.

There may be a need to route through high value agricultural land if other areas are
heavily constrained. There is potential for adverse effects on agricultural land and soils,
which may present scrutiny from technical consultees during the planning stage.
Construction on this land may lead to soil compaction, which reduces soil permeability
and aeration and loss of agricultural productivity.

It is generally advisable to avoid routeing through Grade 1, 2 and 3a agricultural land,
where possible. If routeing through these areas is unavoidable then standard protection
measures could be applied during the construction phase to minimise impacts on soils.

Construction methods such as low-ground-pressure machinery can be utilised to
minimise soil compaction. Implementation of controlled traffic strategies to limit the
movement of heavy vehicles to designated areas may be required. Additional surveys
may also be required to verify desk-based data. With these mitigation measures put in
place, it is unlikely that there would be residual effects to these receptors.
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6.2.49

6.2.50

Whilst some areas of Grade 2 and 3 agricultural land cannot be avoided, due to the
temporary nature of construction works and the implementation of construction
mitigation measures to sustainably manage and protect soils, it is unlikely there would
be adverse long-term impacts to deem this strategic option unfeasible.

Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grade 1 and 2 land. Several land parcels around the substation are
classified as Grade 4 or lower, making them more suitable locations for the converter
station. However, mitigation measures may still be necessary to reduce any adverse
effects.

Landscape and Visual Amenity

6.2.51

6.2.52

6.2.53

6.2.54

6.2.55

6.2.56

6.2.57

6.2.58

6.2.59

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area, including National Parks, Coastal Paths, Areas of Outstanding
Natural Beauty (AONB), National Trails, Biosphere Reserves, Heritage Coasts and
LandMAP aspects. Historic, Geological and habitat landscapes have also been
considered. LandMAP aspects are five national datasets (across Wales) consisting of
Geological Landscape, Landscape Habitats, Visual and Sensory, Historic Landscape,
Cultural Landscape Services.

More specifically, there are two Coastal Paths which cannot be avoided - the Wales
Coast Path and the Isle of Anglesey Coastal Path. All National Parks and AONBs could
be avoided. There are four LandMAP aspects rated as High, and one rated as
Outstanding within this strategic option largely along the coastline.

There is a potential that the Coastal Paths mentioned above will likely require crossing
and would result in potential temporary visual impacts to their users.

There would likely be consenting implications as a result of closing, stopping or diverting
Public Right of Way (PRoW). This could lead to timeline delays.

Although National Parks and AONBs could be avoided, there is still potential for direct
and indirect impacts to landscape and visual receptors.

Mitigation measures would likely include cabling via trenchless installation methods
(such as Horizontal Directional Drilling (HDD)) and careful routeing of trenched
installation methods, as well as likely implementing erosion control measures.

Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground), National Parks, AONBs and Coastal Paths where
possible.

Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

Regarding suitability for the additional converter station, permanent impacts from the
converter station during the construction and operational phase could be mitigated
through standard landscaping and visual screening measures.
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Historic Environment

6.2.60

6.2.61

6.2.62

6.2.63

6.2.64

6.2.65

6.2.66

There are international and national designated or important historic environment and
cultural heritage sites present throughout the AC6-1 study area.

From the above, all Listed Buildings, Scheduled Monuments (SMs), Conservation Areas
and Registered Parks and Gardens could be avoided, however, there is one RLOSI that
cannot be avoided.

There is potential for temporary impacts to occur to the setting of the heritage assets,
however, most assets could be directly avoided with careful routeing of the cable. One
RLOSI requires crossing when routeing to the substation as it covers the radius
surrounding Pentir substation. There are also multiple Scheduled Monuments and
Listed Buildings within close proximity to the potential routeing line. However, all
impacts are associated with construction activities of the cable; these are temporary
impacts i.e. noise, vibration and visual impacts. There are limited assets that are within
the study area of this strategic option.

Mitigation would require careful routeing to avoid impacts to designated heritage assets;
standard protection measures could be applied during the construction phase.
Screening and vibration monitoring mitigation measures may be implemented during the
construction phase to reduce impact to Scheduled Monuments and Listed Buildings in
close proximity.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors due to the temporary and transient nature of the
construction works and the long-term visual impact is low risk due to avoiding the use of
Overhead Lines (OHLs).

There are unlikely to be adverse effects on the designated assets within the strategic
option study area when careful routeing and site selection is undertaken.

Regarding suitability for the additional converter station, the proposed converter station
will require careful consideration of the area surrounding the substation to avoid impacts
to the RLOSI, Listed Buildings and Scheduled Monuments. This is necessary to
minimise the potential setting impacts on the designated assets. However, all other
assets are not situated within the 5 km radius.

Hydrology

6.2.67

6.2.68

6.2.69

Strategic Option AC6-1’s study area includes three main rivers that cannot be avoided.

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures could be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an Flood
Risk Assessment (FRA), and management). The appropriate consents could be applied
for to undertake works in close proximity to rivers, surface water bodies, within the
floodplain and near flood defences.
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6.2.70

6.2.71

6.2.72

6.2.73

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors.

There is not anticipated to be any long term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and Flood Risk Assessment
(FRA), the long-term adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must carefully consider the surrounding area to minimise impacts on hydrology,
considering that main rivers are located within a 5 km radius of the substation.
Mitigation measures may be necessary to reduce any adverse effects on these
watercourses (i.e. implementing a minimum construction buffer from watercourses, 30m
or more).

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.74

6.2.75

6.2.76

6.2.77

6.2.78

Throughout Strategic Option AC6-1, the following receptors have been considered:
Subsea and surface wells, Pipelines, Windfarms, Cables, Aggregate extraction sites,
Disposal sites, Military areas, Shipping routes and Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are no currently consented wind/wave/or tidal site agreements within this
strategic option. There are, however, two potential wind sites which are in the
concept/early planning stage. These sites may be avoided.

e There are 18 cables which cannot be avoided.
e There is one active disposal site which could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There are several areas of fishing activity within this strategic option, most notably
between Ireland and the Isle of Man and around the Isle of Arran.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements. Early
engagement with cable and pipeline owners/responsible parties would help mitigate any
potential timeline delays of legal implications.

The disposal site off the coast of Scotland could be avoided via routeing and siting.

There is potential for interaction between construction vessels and other marine vessel
users, which may lead to consenting and legal implications.

The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation.
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6.2.79

6.2.80

6.2.81

Notice to mariners, engagement with Fisheries Liaison Officer(s) (FLOs), and
consultation would likely be required to mitigate potential effects arising from
interactions with fisheries and other vessel users in this strategic option’s study area.

Under any strategic option selected, there will be a requirement to cross three pipelines
and at least 18 cables. AC6-1 has amongst the fewest crossing that will be required.
The disposal site could be avoided via routeing and siting mitigation.

There are shipping routes and fishing grounds within this strategic option which will
likely require mitigation and consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.82

6.2.83

6.2.84

6.2.85

6.2.86

6.2.87

6.2.88

There are two notable settlements, Bangor and Caernarfon, within the study area of this
strategic option, both of which could be avoided through careful routeing.

Routeing in close proximity around urban areas could have temporary adverse effects
on residential and commercial receptors, i.e. road closures, noise and vibration and
other disruptions. Effects include disruption to local communities and traffic congestion,
through increased construction traffic and dust from construction vehicles.

Routeing directly through or under the two aforementioned settlements is not possible.

Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties could be
carefully routed around and avoided.

Implementation on Construction Traffic Management Plan (CTMP) may be needed, as
well as early engagement with communities to reduce disruption. Other mitigation
methods include Noise and Vibration (N&V) control measures and potential screening.

With appropriate mitigation measures in place, it is unlikely that there would be residual
effects to these receptors.

There are unlikely to be adverse effects on the features identified within the study area.
Settlements are present within this strategic option, however, due to the temporary
nature of the construction works and with careful routeing, impacts on these areas could
be avoided.

Tourism and Recreation

6.2.89

6.2.90

6.2.91

There are no areas of National Trust Land within this study area. However, there are
four National Cycle Network routes, of which, National Cycle Network Route 8 cannot
be avoided.

Crossing this route would result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There would likely be consenting implications
as a result of temporarily closing, stopping or diverting the Cycle Network. This could
lead to timeline delays.

If it is not possible to avoid a National Cycle Network route, standard protection
measures could be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and burial of

National Grid | June 2026 | Cyswlit Gorllewinol 2 (Western Link 2) | Strategic Options Report 58



the cabling (via either trenched or trenchless installation methods) and an appropriate
CEMP, the impacts would not be permanent. It has been noted in the past that similar
land owned by Sustrans, has been deemed as Crown Authority land, where no
Compulsory Acquisition powers are afforded and there is the potential for excessive
costs. This is much harder to determine at this stage of the project and will rely on land
ownerships to be more progressed.

6.2.92  Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation in place, it is unlikely residual effects
will be experienced.

6293  Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the assets or users within the study area (due to the temporary
nature of the cabling works) when detailed routeing, stakeholder engagement and
mitigation measures are applied.

Land Use and Other Infrastructure

6294  Across the study area of Strategic Option AC6-1, the following receptors have been
identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

e Two OHLs may require crossing.

6295 Regarding the two OHLs that may require crossing, due to the underground nature of
the works, no adverse effects will occur, however, height restrictions on construction
vehicles and standard protection measures will be employed during construction
practices and coordination will be required with NG authorities to notify that work is
within close proximity to OHLs to minimise disruption.

6296  There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is undertaken.

6297  Regarding suitability for the additional converter station, the study area for the proposed
converter station falls within the area where the Historic Landfill Sites, Ports, OHLs and
Heliports area is located, therefore, careful placement is required. However,
construction is unlikely to be a constraint for routeing and siting of the converter station
within this strategic option.

Summary of the technical appraisal

6298  Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-1 would satisfy the National
Electricity Transmission System (NETS) Security and Quality of Supply Standards
(SQSS), whilst providing uplift in transmission capacity across boundaries B6 and B7a.

6299  Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
existing Pentir 400 kV substation in North Wales.
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e A new 525 kV DC converter station at Pentir would be required and the existing
Pentir 400 kV substation would require a two-bay extension with associated
substation works.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

62.100 As mentioned in Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

6.2.101  Strategic Option AC6-1 requires the following transmission works to satisfy the
requirements of the Security and Quality of Supply Standard (SQSS):

e Substation Works

o Pentir would require bay extensions and associated works to accommodate
the connection of ACG6.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would

require two converter stations in total, with one of the converters located at
the Pentir substation.

62102 Table 6.1 below sets out the capital cost for the new circuit technology options. The new
circuit costs are different for each circuit technology.

Table 6.1 — Capital Costs for Strategic Option AC6-1

Item Capital Cost
Substation and Wider £82.0m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (288 km) £12,279.2m £2.500.4m
Total Capital Cost £12,361.2m £2,582.4m
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6.2.103

6.2.104

6.2.105

Table 6.2 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.2 — Lifetime cost by subsea technology Option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £12,279.2m £2,500.4m
Circuits
NPV of Cost of Losses £280.7m £157.1m
over 40 years
NPV of Operation & £66.0m £74.3m
Maintenance Costs over
40 years
Lifetime Cost of New £12,626m £2,732m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has a reasonable NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-1 is a 288
km connection, configured as an HVDC subsea circuit, between T-Point and the
existing 400 kV Pentir Substation. In light of this analysis, the starting presumption for
further development of this option should it be selected, would be for an HVDC subsea
connection.
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Strategic Option AC6-2 — Wylfa South

Description of the strategic option AC6-2

62106 Strategic Option AC6-2 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) to the proposed Wylfa South 400 kV substation. The
majority of the new circuit would be routed within the Irish Sea, making landfall on the
northern Welsh coastline.

6.2.107  For the purposes of the appraisal of Strategic Option AC6-2, consideration has been
given to the additional costs or impacts of accommodating the Project connection at the
proposed Wylfa South 400 kV substation.

62108 Figure 6.3 below presents an indicative map for Strategic Option AC6-2 (for illustrative
purposes only and does not denote viable development route).

Figure 6.3 — Indicative study area of Strategic Option AC6-2

T - Point

o

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

A Potential connection location(s)

=== New offshore circuit

Electricity transmission
boundary

Indicative map for reference only
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6.2.109

6.2.110

The circuit distance for this connection is 252 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the northern Welsh
coastline; and

e a straight-line distance from the landfall to the Wylfa South substation.

This strategic option is formed of an HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Wylfa South. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project, which falls within NGET’s licence
area. Approximately 11 km of onshore underground HVDC cables would be required
from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.111

6.2.112

6.2.113

6.2.114

6.2.115
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There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSIs, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, the appraisal shows that:

e There is one SPA — Anglesey Terns SPA — this cannot be avoided

e There is one SAC — North Anglesey Marine SAC — this cannot be avoided

e There is one MPA — The Clyde Sea Sill MPA — this cannot be avoided.

e All SSSIs and MCZs could be avoided

e There is one SAC — The North Channel SAC — that is unlikely to be avoided

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

Strategic Option AC6-2 passes through one unavoidable SPA and one unavoidable
SAC, one likely unavoidable SAC off the coast of Northern Ireland and one unavoidable
MPA in Scotland. This could result in direct loss of habitat and potential direct impacts
to protected species associated with these designations. Although other designated
sites in this strategic option could be avoided, there is still potential for direct and
indirect impacts to protected species due to migratory and foraging ranges.

Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce the
potential for effects on the marine environment.

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
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6.2.116

methods. It will remain likely and, therefore, it is anticipated that there will be consenting
implications related to these designated sites such as potential seasonal restrictions.

It should be noted that there are currently two cables which cross the Anglesey Terns
SPA, eight cables which cross the North Anglesey Marine SAC, nine cables which cross
The North Channel SAC and six that cross The Clyde Sea Sill MPA, indicating that
consent within these areas is possible.

Marine Historic Environment

6.2.117

6.2.118

6.2.119

6.2.120

6.2.121

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works should take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

At this stage, it cannot be confirmed that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.122

6.2.123

6.2.124

6.2.125

6.2.126

6.2.127

Sediment type and depth throughout this strategic option is variable. Throughout the
corridor there are areas of exposed bedrock.

The beach width around the potential Wylfa South landfall area is less than 500 m and
the coastal height is mostly less than 30 m. Therefore, this area may be suitable for
landfall.

The Clyde Sea Sill MPA is partially designated for its ‘circalittoral and offshore sand and
coarse sediment communities’ and ‘marine geomorphology of the Scottish shelf
seabed’, and it cannot be avoided. Sediments and geological features within the Clyde
Sea Sill MPA are likely to be disturbed as a result of cable installation activities.
Construction activities may result in direct geological impacts.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial.
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6.2.128

6.2.129

6.2.130

6.2.131

Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Additional cable protection methods required are likely to be unavoidable and will be a
technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely,
however, that there will be consenting implications related to this designated site.

It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial Ecology

6.2.132

6.2.133

6.2.134

6.2.135

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, the appraisal shows that:

e There is one SAC which cannot be avoided — Abermenai to Aberffraw Dunes
SAC.

e There is one SSSI which cannot be avoided — Llyn Alaw SSSI

e There are no SPAs, NNRs, Dedicated Forests or Ramsar sites within this strategic
option.

e All other receptors could be avoided.

There is potential for impacts to designated features (SAC, SSSis, LNRs, Registered
Common Land, RSPB Reserve and Ancient Woodland Inventory) associated with
construction activities of the cable. The designated features associated with this
strategic option are avoidable. If crossing of the designated features is unavoidable it
would likely result in habitat loss, loss of vegetation, and a visual and biodiversity
impact. The designated sites which will most likely be in close proximity to the cable
may experience temporary adverse effects.

Mitigation in relation to SAC, SSSls, LNRs, Registered Common Land, Royal Society
for the Protection of Birds (RSPB) Reserve and Ancient Woodland Inventory may
include surveys to confirm habitat and micro routeing and/or trenchless installation
methods. While routeing underground cables through or near these designated sites
could be mitigated through careful planning, the use of advanced technologies, and
ecological management practices, some residual effects may persist. There are not
anticipated to be any residual effects on other protected sensitive ecology receptors (i.e.
SAC, SSSils, LNRs, Registered Common Land, RSPB Reserve and Ancient Woodland
Inventory).

Regarding suitability for the additional converter station, the study area for the proposed
converter station only contains a small number of statutory designated ecological
designations (i.e. SSSIs to the west, southwest and northeast of the substation
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connection station) however within the 5 km radius there are large amounts of areas
clear of these designations thus, no impacts are anticipated as a result of its
construction or operation.

Air Quality

6.2.136

Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.137

6.2.138

6.2.139

6.2.140

6.2.141

6.2.142

6.2.143

6.2.144

6.2.145

6.2.146

Throughout the study area of this strategic option, underlying geology has identified
Agricultural Land of Classification Grades 1, 2, 3, 4 and 5, as well as peatlands,
geoparks and Regionally Important Geodiversity Sites. From these, Grades 1 and 2
agricultural lands may not be avoided, and Grade 3 agricultural land cannot be avoided.

GeoMén UNESCO Global Geopark is a Geopark covering the entire island of Anglesey
within the study area of AC6-2, hence, it will require crossing. However, peatland and
Regionally Important Geodiversity Sites could be avoided. There may be a need to
route through high value agricultural land if other areas are heavily constrained. There is
potential for adverse effects on agricultural land and soils.

Construction on this land may lead to soil compaction, which reduces soil permeability,
aeration and loss of agricultural productivity. Adverse impacts may occur to the Geopark
in respect to disturbance to natural beauty, geological features and impacts may lead to
sanctions and even loss of UNESCO designation.

It is generally advisable to avoid routeing through Grade 1, 2 and 3a agricultural land
where possible. If routeing through these areas is unavoidable then standard protection
measures could be applied during the construction phase to minimise impacts on soils.

Construction methods such as low-ground-pressure machinery can be utilised to
minimise soil compaction. Implementation of controlled traffic strategies to limit the
movement of heavy vehicles to designated areas may be required. Additional surveys
may also be required to verify desk-based data.

When routeing through the GeoPark, standard protection measures could be applied
during the construction phase to minimise permanent impacts. Early engagement with
the respective specialist consultee would be required to discuss mitigation measures.

With the implementation of appropriate mitigation measures, it is unlikely that there
would be residual effects to these receptors.

Whilst there are areas of Grade 1 and 2 agricultural lands within this strategic option,
these areas could be avoided through detailed routeing and siting. Whilst areas of
Grade 3 agricultural land may not be avoided within this strategic option, the land is not
considered to be of the highest quality compared to Grades 1 and 2.

Even though the Geopark has to be crossed, there is potential for construction within
this area with the consenting implications. Due to the temporary nature of the works,
there are not anticipated long term adverse effects.

Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grade 1 and 2 land. Very few land parcels around the substation are
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classified as Grade 4 or lower, with the majority of land in a 5 km radius being Grade
3b. Areas of Grade 4 or below are more suitable locations for the converter station,
however, mitigation measures may still be necessary to reduce any adverse effects.

Landscape and Visual Amenity

6.2.147

6.2.148

6.2.149

6.2.150

6.2.151

6.2.152

6.2.153

6.2.154

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

For strategic option AC6-2, there is one Coastal Path which cannot be avoided — the
Isle of Anglesey Coastal Path (LIwybr Arfordirol Ynis Moén). There are three LandMAP
aspects rated as High, and one rated as Outstanding within this strategic option largely
along the coastline.

There is one AONB that cannot be avoided within the study area of this strategic option
— Anglesey (Ynys Mén) AONB. Mitigation measures may be required whilst traversing
the AONB and would likely include cabling via trenchless installation methods such as
HDD as well as likely implementing erosion control measures. It is not considered
feasible to underground via trenchless solutions through the entirety of the AONB.

Views from the AONB and users of the Coastal Path are likely to be affected albeit for a
temporary period during the construction phase, due to vehicles and other construction
equipment. There would likely be consenting implications as a result of closing, stopping
up or diverting ProW, which could lead to timeline delays.

Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and careful routeing of trenched installation methods, as well as likely
implementing erosion control measures.

These measures may also include the underground cable to be routed to avoid key
views, long-distance open views (particularly from high ground), AONBs and Coastal
Paths where possible.

Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

Regarding the suitability for the additional converter station, permanent impacts from
the converter station during the construction and operational phase can be mitigated
through standard landscaping and visual screening measures.

Historic Environment

6.2.155

6.2.156

6.2.157

There are international and national designated or important historic environment and
cultural heritage sites present throughout the AC6-2 study area. All of these can be
avoided.

There is potential for temporary impacts to occur to the setting of the heritage assets,
however, all assets could be directly avoided with careful routeing of the cable. All
impacts are associated with construction activities of the cable; these are temporary
impacts i.e. noise, vibration and visual impacts.

There are unlikely to be adverse effects on the designated assets within the study area
when careful routeing and site selection is applied.
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6.2.158

Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration of location surrounding the substation to avoid the RLOSI
area to northeast of the substation connection point and Listed Buildings. This is
necessary to minimise the impact to setting on the designated assets. The 5 km radius
surrounding the substation is densely populated with assets within this strategic option.
Careful setting and siting would be required.

Hydrology

6.2.159

6.2.160

6.2.161

6.2.162

6.2.163

6.2.164

6.2.165

For strategic option AC6-2, the following receptors have been considered; Main Rivers,
Water Courses, Surface Water and Flood risk from: Rivers, the Sea, Surface Water and
Small Watercourses, Areas Benefitting from Flood Defences. Of these, there are three
main rivers that cannot be avoided.

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures could be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). The appropriate consents should be applied for to undertake works
in close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors.

There is not anticipated to be any long term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must carefully consider the surrounding area to minimise impacts on hydrology,
considering that four main rivers are located within a 5 km radius of the substation.
Mitigation measures may be necessary to reduce any adverse effects on these
watercourses, i.e. implementing a minimum construction buffer from watercourses, 30m
or more.
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Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.166

6.2.167

6.2.168

6.2.169

6.2.170

6.2.171

6.2.172

6.2.173

6.2.174

6.2.175

6.2.176

Throughout Strategic Option AC6-2, the following have been considered to potentially
have an effect; Subsea and surface wells, Pipelines, Windfarms, Cables, Aggregate
extraction sites, Disposal sites, Military areas, Shipping routes and Commercial
fisheries. From these;

e There are no subsea or surface oil and gas wells.
e There are three pipelines which could be avoided.

e There are three currently consented wave energy site agreements within this
strategic option. There are no currently consented wind or tidal sites. There are
however two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 18 cables which cannot be avoided.
e There is one active disposal site, this could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There are several areas of fishing activity within this strategic option, most notably
between Ireland and the Isle of Man and around the Isle of Arran.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements.

The three wave energy sites can be avoided via routeing and siting.
The disposal site off the coast of Scotland can be avoided via routeing and siting.

There is potential for interaction between construction vessels and other marine vessel
users, which may lead to consenting and legal implications.

Early engagement with cable and pipeline owners/responsible parties would help
mitigate any potential timeline delays of legal implications.

The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation.

Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate potential effects arising from interactions with fisheries and other vessel users
in this strategic option.

Under any strategic option selected, there will be a requirement to cross three pipelines
and at least 18 cables. The Wylfa South Strategic Option has amongst the fewest
crossings that will be required. The three wave sites and disposal site could be avoided
via routeing and siting mitigation.

This option benefits from having no oil or gas wells, aggregate site agreements, or
offshore military areas within the study area.

There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.
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Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.177

6.2.178

6.2.179

6.2.180

6.2.181

6.2.182

6.2.183

6.2.184

There is one notable settlement, Amlwch, in the northern section of this strategic option
which could be avoided. From landfall there are sporadic individual settlements located
throughout the study area, all of which could be avoided.

The Amlwch settlement, and all the individual settlements, could be avoided through
detailed routeing. Routeing in close proximity, around, urban areas could have
temporary adverse effects on residential and commercial receptors, i.e. road closures,
noise and vibration and other disruptions.

Effects could include disruption to local communities and traffic congestion, through the
potential increased construction traffic and dust which could result from construction
vehicles.

Routeing directly through or under these settlements is not possible.

Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties could be
carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

With appropriate mitigation measures in place, it is anticipated that it would be unlikely
that there would be residual effects to these receptors.

There are unlikely to be adverse effects on the features identified within the study area.
The limited settlements that are present within this strategic option are unlikely to have
adverse effects due to the temporary nature of the construction works and with careful

routeing, these areas could be avoided.

Tourism and Recreation

6.2.185

6.2.186

Both National Trust Land and the National Cycle Network could be affected by this
Strategic Option.

e National Trust land could be avoided. Where it cannot be avoided, it would require
special parliamentary procedures to be fulfilled, in order to utilise compulsory
powers, which could in turn cause delays in the programme.

e National Cycle Network (NCN) routes 5 and 8 may not be avoidable, depending
on landfall location. Where the NCN cannot be avoided, it has been noted in the
past that similar land owned by Sustrans, has been deemed as Crown Authority
land, where no Compulsory Acquisition powers are afforded and there is the
potential for excessive costs. This is much harder to determine at this stage of the
project and will rely on land ownerships to be more progressed.

Routeing through these assets could cause adverse effects for users and have a
temporary economic impact on tourism. There would likely be consenting implications
as a result of temporarily closing, stopping up or diverting the Cycle Network. This could
lead to timeline delays.
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6.2.187

6.2.188

It is advised to avoid routeing and making landfall at the southwest locations of
Anglesey. If not possible to avoid the National Cycle Network route, standard protection
measures could be applied during the construction phase to mitigate impacts on users
and the asset itself. It is anticipated that, due to the temporary nature of the construction
works and the potential for the implementation of underground cabling installation
methods, the impacts are unlikely to be permanent.

Crossing a National Cycle Network route may be unavoidable, however, there are
unlikely to be adverse effects on the asset or users within the study area (due to the
temporary nature of the cabling works) when detailed routeing, stakeholder engagement
and implementation of appropriate mitigation measures are applied.

Land Use and Other Infrastructure

6.2.189

6.2.190

6.2.191

Across Strategic Option AC6-2, the following receptors have been identified; Historic
Landfall Sites, Airports, Military Areas, Ports and Harbours, National Grid Assets (OHLSs,
Cable and substations)

e All, Historic Landfill Sites, Airports, Military Areas and Ports and Harbours can be
avoided.

e One OHL will require crossing.

There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is applied.

Regarding suitability for the additional converter station, the 5 km study area for the
proposed converter station falls within the area where the Ports, OHLs, Landfall sites
and Military areas are located thus, careful placement is required. However,
construction is unlikely to be a constraint for routeing and siting of the converter station
within this strategic option.

Summary of the technical appraisal

6.2.192

6.2.193

Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-2 would satisfy the NETS SQSS,
whilst providing additional transmission capacity across boundaries B6 and B7a in North
Wales.

Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
proposed Wylfa South 400 kV substation in North Wales. This substation is
trigged by a different connection project, however, should that project not proceed,
the substation would be required as part of the Project scope of works.

e A new 525 kV DC converter station at Wylfa South would be required and the
proposed Wylfa South substation would need to accommodate the bays required
for AC6-2.

e This link would connect to the proposed Wylfa South 400 kV substation. This
construction is considered to be outside of the Project scope for the purposes of
this SOR, as it is currently being triggered by a solar connection project. This
strategic option requires a double turn in of existing Pentir — Wylfa circuits.
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e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

62194 As set outin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

6.2.195 Strategic Option AC6-2 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Two bays at the proposed Wylfa South 400 kV substation to accommodate
new circuits.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would

require two converter stations in total, with one of the converters located at
the Wylfa South substation.

62196 Table 6.3 below sets out the capital cost for the new circuit technology options. The new
circuit costs are different for each circuit technology.

Table 6.3 — Capital Costs for Strategic Option AC6-2

Item Capital Cost
Substation and Wider £20.5m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (252 km) £10,731.0m £2,304.9m
Total Capital Cost £10,751.5m £2,325.4m

62197 Table 6.4 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator

between technologies. These costs are calculated using the methodology described in
Appendix D.
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Table 6.4 - Lifetime cost by Subsea Technology Option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £10,731.0m £2,304.9m
Circuits
NPV of Cost of Losses £249.1m £157.1m
over 40 years
NPV of Operation & £56.9m £74.1m
Maintenance Costs over
40 years
Lifetime Cost of New £11,037m £2,536m
Circuits

62198 Based on the data in the above tables and with reference to the terminology covered in

paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.

e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has a reasonable NPV of Operations & Maintenance costs over a

forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

6.2.199 From the environmental and technical appraisal considered, alongside capital and

circuit lifetime costs, the preferred technology option for Strategic Option AC6-2 is a 252

km connection, configured as an HVDC subsea circuit, between T-Point and the
proposed 400 kV Wylfa South substation. As a result, the presumption on further

development of this option, should it be selected, would be based on an HVDC subsea

connection.
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Strategic Option AC6-3 — Bodelwyddan

Description of the strategic option AC6-3

62200 Strategic Option AC6-3 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) to the existing Bodelwyddan 400 kV substation in north
Wales. The maijority of the new circuit would be routed within the Irish Sea, making
landfall on the northern Welsh coastline.

62201 For the purposes of the appraisal of Strategic Option AC6-3, consideration has been
given to the additional costs or impacts of extending the existing Bodelwyddan 400 kV
substation to connect AC6-3.

62202 Figure 6.4 below presents an indicative map for Strategic Option AC6-3 (for illustrative
purposes only and does not denote viable development route).

Figure 6.4 - Indicative study area of Strategic Option AC6-3

T - Point

4

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

New offshore circuit

Electricity transmission
boundary

Indicative map for reference only
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6.2.203

6.2.204

The circuit distance for this connection is 306 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the northern Welsh
coastline; and

e a straight-line distance from the landfall to the Bodelwyddan substation.

This strategic option is formed of an HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Bodelwyddan. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project, which falls within NGET’s licence
area. Approximately 8 km of onshore underground HVDC cables would be required
from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.205

6.2.206

6.2.207

6.2.208

6.2.209
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There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSls, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, the appraisal shows that:

e There is one SPA which cannot be avoided — Liverpool Bay SPA.

e There are two SACs which are unlikely to be avoided - North Channel SAC and
North Anglesey Marine SAC.

e All SSSI sites along the coastline could be avoided.
e All MCZs could be avoided.
e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

Where features cannot be avoided there is potential for habitat loss or damage due to
construction activities (e.g. cable burial, cable protection).

This strategic option passes through one unavoidable SPA at the point of potential
landfall and two likely unavoidable SACs, one between Wales and Isle of Man and the
other off the coast of Northern Ireland. There is one unavoidable MPA in Scotland. This
could result in direct loss of habitat and potential direct impacts to protected species
associated with these designations.

Although other designated sites in this strategic option could be avoided, there is still
potential for direct and indirect impacts to protected species due to migratory and
foraging ranges.

Detailed cable routeing may be used to avoid designations. Micro siting and trenchless
construction methods at landfall could also be used to avoid direct impacts to Annex |
habitats, where appropriate.
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6.2.210

6.2.211

6.2.212

6.2.213

Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce the
potential for effects to the marine environment.

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through design and construction methods.
However, it will remain likely, and therefore it is anticipated that there will be consenting
implications related to these designated sites such as potential seasonal restrictions.

It should be noted that there are currently 33 cables which cross the Liverpool Bay SPA,
eight cables which cross the North Anglesey Marine SAC, nine cables which cross The
North Channel SAC and six that cross The Clyde Sea Sill MPA indicating that consent
within these areas is possible.

Marine Historic Environment

6.2.214

6.2.215

6.2.216

6.2.217

6.2.218

6.2.219

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features.

It is considered that marine wrecks could be avoided through detailed routeing and
micro-siting. A precautionary exclusion zone could be applied to wrecks, within which no
temporary or permanent works should take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

At this stage, it cannot be confirmed that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.220

6.2.221

Sediment type and depth throughout this strategic option is variable. Throughout the
corridor there are areas of exposed bedrock.

The beach width around the potential Bodelwyddan landfall area is less than 500 m,
with the exception of near the mouth of the River Clwyd which could be avoided. Areas
with a beach width less than 500 m are suitable for landfall. The coastal height is mostly
less than 30 m so may be suitable for landfall.
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6.2.222

6.2.223

6.2.224

6.2.225

6.2.226

6.2.227

6.2.228

6.2.229

The Clyde Sea Sill MPA is partially designated for its ‘circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf
seabed'. It cannot be avoided. Sediments and geological features within the Clyde Sea
Sill MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments.

Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Additional cable protection methods required are likely to be unavoidable and will be a
technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely though
that there will be consenting implications related to this designated site.

It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial Ecology

6.2.230

6.2.231

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, the appraisal shows that:

e SSSI and SPA within this strategic option may require crossing when making
landfall.

e Ramsar site, SAC, LNR and Ancient Woodlands can be avoided with careful
routeing.

e All other receptors can be avoided.

There is potential for impacts to designated features of one or more designated sites
(Ancient Woodlands, SPA, SAC, Ramsar, LNR, and SSSIs) that cannot be avoided
during construction activities of the cable. However, these features are present at the
eastern most point of the strategic option thus, if the cable was to make landfall to the
northwest of Abergele then these designations could be avoided.
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6.2.232

6.2.233

6.2.234

6.2.235

6.2.236

Although Ancient Woodlands, SPA, SAC, Ramsar, LNR, and SSSls could be avoided,
there is still potential for direct and indirect impacts on these receptors.

Mitigation in relation to the designated sites may include surveys to confirm habitat and
root presence/location, micro routeing and/or trenchless installation methods, sediment
and erosion control measures. If routeing and landfall was to occur to the northwest of
Abergele then there are not anticipated to be any residual effects on other protected
sensitive ecology receptors (i.e. SPA, SAC, Ramsar, LNR etc). Ancient Woodlands and
SSSiIs would have temporary impacts, and careful routeing would be required.

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

There are not anticipated to be any long-term adverse outcomes associated with the
presence of sensitive ecology receptors within this strategic option. The likely mitigation
measures are considered to be standard and in line with other cable laying projects.
Further environmental assessments (e.g. HRA) may be required in association with this
strategic option.

Regarding suitability for the additional converter station, the study area for the proposed
converter station contains statutory designated ecological designations (i.e. a SSSI,
SAC and Ancient Woodlands), however, even though the study area has these
receptors, within the 5 km radius, there are large areas clear of these designations,
thus, through careful siting of the converter station, it is possible to mitigate potential
adverse effects, which would result in an insignificant effect arising from its construction
or operation.

Air Quality

6.2.237

Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.238

6.2.239

6.2.240

6.2.241
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Throughout the study area of this strategic option, underlying geology has identified
Agricultural Land of Classification Grades 1, 2, 3, 4 and 5, as well as peatlands,
geoparks and Regionally Important Geodiversity Sites.

Some Agricultural Grades 1 and 2 may not be avoided and Grade 3 Agricultural land
cannot be avoided. Peatland and Regionally Important Geodiversity Sites could be
avoided.

There may be a need to route through high value agricultural land if other areas are
heavily constrained. There is potential for adverse effects on agricultural land and soils.
This may present scrutiny from technical consultees during the planning stage.
Construction on this land may lead to soil compaction, which reduces soil permeability
and aeration, resulting in a loss of agricultural productivity.

Where possible, it is advisable to avoid routeing through Grade 1, 2 and 3a agricultural
land. Routeing should aim to avoid high value agricultural land where possible, by
routeing away from St Asaph, Prestalyn and Abergele. If routeing through high value
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6.2.242

6.2.243

6.2.244

agricultural land is unavoidable, then standard protection measures should be applied
during the construction phase to minimise impacts on soils.

Construction methods such as low-ground-pressure machinery to minimise soil
compaction. Implementation of controlled traffic strategies to limit the movement of
heavy vehicles to designated areas may be required. Additional surveys may be
required to verify desk-based data. With these mitigation measures put in place, it is
unlikely that there would be residual effects to these receptors.

Whilst there are areas of Grade 1 and 2 agricultural lands within this strategic option,
these areas can be avoided through detailed routeing. Whilst areas of Grade 3
agricultural land may not be avoided within this strategic option, the land is not
considered to be of the highest quality compared to Grades 1 and 2.

Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grade 1 and 2 land. Very few land parcels around the substation are
classified as Grade 4 or lower, the majority of land in a 5 km radius is 3b or above.
Areas of Grade 4 or below and ‘non-agricultural’ land are more suitable locations for the
converter station however; mitigation measures may still be necessary to reduce any
adverse effects.

Landscape and Visual Amenity

6.2.245

6.2.246

6.2.247

6.2.248

6.2.249

6.2.250

6.2.251

6.2.252

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

More specifically, there is one Coastal Path which cannot be avoided — the Wales Coast
Path. The National Trail and AONB could be avoided. There are four LandMAP aspects
rated as High and one rated as Outstanding within this strategic option.

There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts to users of Coastal Path.

There would likely be consenting implications as a result of closing, stopping or diverting
PRoW. This could lead to timeline delays.

Although National Trail and AONB can be avoided, there is still potential for direct and
indirect impacts to landscape and visual receptors.

There is one proposed North East Wales National Park, which will cover a sizeable area
between Prestatyn, Connah's Quay and Welshpool. It broadly aligns with the existing
AONB, although over a much larger area. If AC6-3 makes landfall near the Dee at
Talacre, it would require traversal of the new proposed National Park. Mitigation in
relation to this may require making landfall to the southwest of Abergele within the
Liverpool Bay SPA, which would in turn require crossing a Registered Park.

Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and careful routeing of trenched installation methods as well as likely
implementing erosion control measures.

Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground), AONBs, National Trails and Coastal Paths where
possible.
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6.2.253

6.2.254

Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

Regarding suitability for the additional converter station, permanent impacts from the
converter station during the operational phase can be mitigated through standard
landscaping and visual screening measures. Although the proposed new National Park
site in north-east Wales is present within the 5 km radius of the converter station, there
are several parcels of land that are free from this constraint.

Historic Environment

6.2.255

6.2.256

6.2.257

6.2.258

6.2.259

6.2.260

6.2.261

6.2.262

There are international and national designated or important historic environment and
cultural heritage sites present throughout the AC6-3 study area.

All Listed Buildings (Grade | and II*), SMs, Registered Parks and Gardens,
Conservation Areas and RLOSIs could be avoided.

There is potential for temporary impacts to occur to the setting of the heritage assets,
however, most assets could be directly avoided with careful routeing of the cable.

This strategic option is densely populated with Historic Environment assets, this flags
that a lot of routeing is anticipated to be necessary to divert around several assets.
When making landfall northwest of Abergele, a registered park and garden is located
immediately as landfall is made as well as SMs in close proximity. Both of these
receptors could be avoided through careful routeing and siting. All impacts are
anticipated to be associated with construction activities of cable installation, which
would be temporary in nature i.e. noise, vibration and visual impacts.

Potential mitigation could include careful routeing to avoid impacts to designated
heritage assets, standard protection measures could be applied during the construction
phase. Screening and vibration monitoring mitigation measures may be implemented
during the construction phase to reduce impact to all assets in close proximity.

With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors due to the temporary and transient nature of the construction
works and the long term visual impact is low risk due to avoiding use of OHLs.

There are unlikely to be adverse effects on the designated assets within the strategic
option study area when careful routeing and site selection is undertaken.

Regarding suitability for the additional converter station, siting the proposed converter
station will require careful consideration of the area surrounding the substation to avoid
impacts to the RLOSI, Listed Buildings and SMs. This is necessary to minimise the
potential impacts to setting on the designated assets. The 5 km radius surrounding the
substation is densely populated with assets within this strategic option, hence, careful
setting and siting would be required.

Hydrology

6.2.263
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6.2.264

6.2.265

6.2.266

6.2.267

6.2.268

6.2.269

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures could be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). Appropriate consents would be required to undertake works in close
proximity to rivers, surface water bodies, within the floodplain and near flood defences.

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With these mitigation measures put in place, it is unlikely that there would be any
significant residual effects to these receptors.

There is not anticipated to be any long term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD) and FRA, the long-term adverse effects on
hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must carefully consider the surrounding area to minimise impacts on hydrology,
with three main rivers being located within a 5 km radius of the substation. Mitigation
measures may be necessary to reduce any adverse effects on these watercourses (i.e.
implementing a minimum construction buffer from watercourses, 30m or more).

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.270

Throughout Strategic Option AC6-3, the following receptors have been considered;
Subsea and surface wells, Pipelines, Windfarms, Cables, Aggregate extraction sites,
Disposal sites, Military areas, Shipping routes and Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.

e There are six pipelines which may require crossing depending on where landfall is
made. Three of these pipelines cannot be avoided.

e There is one wind site in this strategic option. There are also two potential wind
sites which are in the concept/early planning stage. All these sites may be
avoided.

e There are several areas of fishing activity within this strategic option, most notably
between Ireland and the Isle of Man and around the Isle of Arran.

e There are 25 cables which may require crossing depending on where landfall is
made. 18 of these cables cannot be avoided.

e There is one active disposal site, this could be avoided.
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6.2.271

6.2.272

6.2.273

6.2.274

6.2.275

6.2.276

6.2.277

6.2.278

6.2.279

6.2.280

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements.

The disposal site off the coast of Scotland could be avoided via routeing and siting.
The one active wind site could be avoided via routeing and siting.

There is potential for interaction between construction vessels and other marine vessel
users, which may lead to consenting and legal implications.

Early engagement with cable and pipeline owners/responsible parties could help
mitigate any potential timeline delays of legal implications.

The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation.

Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate potential effects arising from interactions with fisheries and other vessel users
in this strategic option.

Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 18 cables. Under worst case scenarios, this may involve crossing
six pipelines and 25 cables. The one wind site and disposal site can be avoided via
routeing and siting mitigation.

This strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within its study area.

There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.281

6.2.282

6.2.283

6.2.284

6.2.285

There are five major settlements within this strategic option, St. Asaph, Abergele,
Kinmel Bay, Rhyl and Prestatyn. With smaller settlements dispersed around the
strategic option, this study area has a relatively high frequency of settlements.

These could be avoided through detailed routeing. Routeing around urban areas would
have adverse effects on residential and commercial receptors. Effects include disruption
to local communities and traffic congestion, through increased construction traffic and
dust from construction vehicles.

Routeing through these settlements is not possible.

Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties could be
carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.
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62286 With the implementation of appropriate mitigation measures, where necessary, it is
unlikely that there would be residual effects to these receptors.

62287 Regarding suitability for the additional converter station, routeing and siting of a
converter station within 5 km of the existing substation may cause long term visual
effect on surrounding settlements, specifically St Asaph. Locating the converter station
south of the substation may reduce this impact for the larger settlement areas, due to
the understanding that the topography in that location is undulating, which could provide
some screening of above ground infrastructure. Mitigation measures will need
implementing once further assessments are undertaken.

Tourism and Recreation

6.2.288 National Trust land could be avoided.

62289 There are two National Cycle Network routes, of which, National Cycle Network route 5
cannot be avoided.

62200 Crossing this route would result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There would likely be consenting implications
as a result of temporarily closing, stopping up or diverting the Cycle Network. This could
lead to timeline delays.

62291 If it is not possible to avoid a National Cycle Network route, standard protection
measures should be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and cabling
via trenchless installation methods, such as HDD, the impacts would not be permanent.

62292 Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation measures in place, it is unlikely residual
effects will be experienced.

62293 Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area (due to the temporary
nature of the cabling works) when carrying out detailed routeing and siting, stakeholder
engagement and implementation of appropriate mitigation measures.

Land Use and Other Infrastructure

62294 Across Strategic Option AC6-3, the following receptors have been identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

e One OHL and one cable may require crossing.

62295 There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is undertaken.

62296 Regarding suitability for the additional converter station, the study area for the proposed
converter station includes Historic Landfill Sites, OHL, cables, Heliport, Ports and
Military area therefore, careful placement is required. Large areas are available within
the 5 km buffer to locate a converter station that would not impact these receptors and,
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construction is unlikely to be a constraint for routeing and siting of the converter station
within this strategic option.

Summary of the technical appraisal

62297 Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-3 would satisfy the NETS SQSS,

whilst providing an uplift in transmission capacity across boundaries B6 and B7a in
North Wales.

62208 Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
existing Bodelwyddan 400 kV substation in North Wales.

e A new 525 kV DC converter station at Bodelwyddan would be required and the
existing Bodelwyddan substation would require a two-bay extension.

e The existing site at Bodelwyddan is highly constrained, which may lead to
challenges with the substation extension.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

62299 As setoutin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

62300 Strategic Option AC6-3 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Bay extensions to the existing Bodelwyddan 400 kV Substation to
accommodate new circuits.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
the Bodelwyddan substation.

62301 Table 6.5 below sets out the capital cost for the new circuit technology options. The new
circuit costs are different for each circuit technology.
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6.2.302

6.2.303

6.2.304

Table 6.5 - Capital Costs for Strategic Option AC6-3

Item Capital Cost
Substation and Wider £ 20.5m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (306 km) £13,040.1m £2.583.7m
Total Capital Cost £13,060.6m £2,604.2m

Table 6.6 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.6 - Lifetime Cost by Subsea Technology Option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £13,040.1m £2,583.7m
Circuits
NPV of Cost of Losses £301.1m £157.1m
over 40 years
NPV of Operation & £69.6m £74.3m
Maintenance Costs over
40 years
Lifetime Cost of New £13,411m £2,815m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has a reasonable NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-3 is a 306
km connection, configured as an HVDC subsea circuit, between T-Point and the
existing 400 kV Bodelwyddan Substation. In light of this analysis, the starting
presumption for further development of this option, should it be selected, would be for a
HVDC subsea connection.

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 85



Strategic Option AC6-4 — Pembroke

Description of the strategic option AC6-4

62305 Strategic Option AC6-4 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) connecting to the existing Pembroke 400 kV substation
in south Wales. The maijority of the new circuit would be routed within the Irish Sea,
making landfall on the southern Welsh coastline.

62306 For the purposes of the appraisal of Strategic Option AC6-4, consideration has been
given to the additional costs or impacts of extending the existing Pembroke 400 kV
substation to connect AC6-4.

6.2.307 Figure 6.5 below presents an indicative map for Strategic Option AC6-4 (for illustrative
purposes only and does not denote viable development route).

Figure 6.5 - Indicative study area of Strategic Option AC6-4

T - Point

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

New offshore circuit

Electricity transmission
boundary

Indicative map for reference only

Pembroke
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6.2.308

6.2.309

The circuit distance for this connection is 504 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the southern
Welsh coastline; and

e a straight-line distance from the landfall to the Pembroke substation.

This option is formed of an HVDC link which would require a pair of HVDC cables. Two
converter stations would be required, one in the South of Scotland and one at
Pembroke. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project, which falls within NGET’s licence
area. Approximately 9 km of onshore underground HVDC cables would be required
from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.310

6.2.311

6.2.312

6.2.313

There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSIs, MCZs, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, the appraisal shows that:

e There is one SPA which cannot be avoided - Skomer, Skokholm, and the Seas Off
Pembroke SPA.

e There are four SACs which cannot be avoided - Bristol Channel Approaches SAC,
Pembrokeshire Marine SAC, West Wales Marine SAC, and the North Anglesey
Marine SAC.

e There is one SAC that is unlikely to be avoided - North Channel SAC.
e SSSI sites occupy this coastline and cannot be avoided.

e All MCZs can be avoided.

e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e A high proportion of Annex | habitats (reefs) is reported along this coastline.
Reefs, sandbanks, and submarine structures are present within this route, but
these may be avoided.

A potential long-term effect of this work required would be habitat loss or damage due to
construction activities (e.g. cable burial, cable protection) where features cannot be
avoided.

Strategic Option AC6-4 passes through one unavoidable SPA and four unavoidable
SACs within Welsh waters, and one likely unavoidable SAC, off the coast of Ireland.
There is one unavoidable MPA in Scotland. This could result in direct loss of habitat and
potential direct impacts to protected species associated with these designations.

Although other designated sites in this strategic option could be avoided, there is still
potential for direct and indirect impacts to protected species due to migratory and
foraging ranges.
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6.2.314

6.2.315

6.2.316

6.2.317

6.2.318

Detailed cable routeing could be used to avoid designations. Micro siting and trenchless
construction methods at landfall could also be used to avoid direct impacts to Annex |
habitats, where appropriate.

Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce the
potential for effects on the marine environment.

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
methods. It will remain likely, and therefore it is anticipated that though that there will be
consenting implications related to these designated sites such as potential seasonal
restrictions.

It should be noted that there are currently seven cables which cross the Skomer,
Skokholm, and the Seas Off Pembroke SPA, 17 that cross the Bristol Channel
Approaches, eight cables which cross the North Anglesey Marine SAC, nine cables
which cross The North Channel SAC and six that cross The Clyde Sea Sill MPA,
indicating that consent within these areas is possible.

There is currently one cable that crosses the Pembrokeshire Marine SAC: the Greenlink
Interconnector, which has triggered IROPI and may pose a consenting risk.

Marine Historic Environment

6.2.319

6.2.320

6.2.321

6.2.322

6.2.323

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works should take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

It cannot be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.324
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6.2.325

6.2.326

6.2.327

6.2.328

6.2.329

6.2.330

6.2.331

6.2.332

6.2.333

The beach width around the potential Pembroke landfall area is less than 500 m and the
coastal height is generally less than 30 m (with some areas greater than 30 m which
could be avoided), so it may be suitable for landfall.

The Clyde Sea Sill MPA is partially designated for its ‘circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf
seabed'. It cannot be avoided. Sediments and geological features within the Clyde Sea
Sill MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments.

Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely though
that there will be consenting implications related to this designated site.

It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial Ecology

6.2.334

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, Local Nature Reserves and Registered Common Land. In
summary, and regarding the above, the appraisal shows that:

e There is one SAC which cannot be avoided - Limestone Coast of South West
Wales

e There is one SPA which cannot be avoided - Castlemartin Coast SPA

e There are two SSSIs which cannot be avoided - Castlemartin SSSI and Stackpole
SSSI

e There is one NNR that cannot be avoided - Stackpole NNR
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6.2.335

6.2.336

6.2.337

6.2.338

6.2.339

6.2.340

6.2.341

e There are no Ramsar sites, RSPB Reserves, Country Parks or Registered
Common Land within this strategic option.

e All other receptors could be avoided.

The SAC, SPA, SSSIs and NNR cannot be avoided due to running the whole length of
the coastline within the study area. Visual, noise and vibration disturbance from within
or from the designated sites are likely to be affected albeit for a temporary period during
the construction phase, due to vehicles and other construction equipment. Crossing
these designations would result in potential habitat loss and disturbance to species,
drilling could lead to long-term changes in the landscape and natural structure of
limestone cliffs could exacerbate erosion. Coastal Grasslands often home specialised
plant species and communities that thrive in the thin, calcareous soils. Cabling activities
could lead to soil compaction, habitat loss, and fragmentation.

If these designations require crossing, there would likely be consenting implications as a
result including an expectation to conduct additional survey work and habitat risk
assessments. Although other SSSIs and Ancient woodland could be avoided, there is
still potential for direct and indirect impacts these receptors.

Mitigation in relation to the designated sites may include surveys to confirm habitat and
root presence/location, micro routeing and/or trenchless installation methods, sediment
and erosion control measures. While routeing underground cables through or near
these designated sites can be mitigated through careful planning, the use of advanced
technologies and ecological management practices, some residual effects may persist.
There are not anticipated to be any residual effects on other protected sensitive ecology
receptors (i.e. Ramsar sites, Country Parks, RSPB Reserves etc).

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

There are not anticipated to be any long-term adverse outcomes associated with the
presence of sensitive ecology receptors within this strategic option. The likely mitigation
measures are considered to be standard and in line with other cable laying projects.
Further environmental assessments (e.g. HRA) may be required in association with this
strategic option.

A high number of associated projects are seeking landfall within the Pembroke area.
Due to the aforementioned onshore constraints, making landfall in this area would
involve crossing an SSSI and National Park.

Regarding suitability for the additional converter station, the study area for the proposed
converter station contains statutory designated ecological designations (i.e. SSSIs and
Ancient Woodlands). However, even though the study area is dense in receptors, within
the 5 km radius, there are areas clear of these designations, thus, through the
implementation of careful siting of the converter station, as appropriate, there is
potential for there to be no significant impacts as a result of its construction or operation.

Air Quality

6.2.342

There is one AQMA present within this strategic option, situated in the centre of
Pembroke, which falls just within the study area but could be avoided.
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6.2.343

6.2.344

Where appropriate, the implementation of a CTMP, as well as other relevant mitigation
strategies, during the construction phase, would be anticipated to result in no long term
adverse outcomes associated with the AQMA within this strategic option.

Regarding suitability for the additional converter station, the AQMA falls within the 5 km
study area for the proposed converter station thus, careful siting will be required to
place the converter station to avoid long term impacts to the Pembroke AQMA. Avoid
siting converter station in close proximity to Pembroke thus, no impacts are anticipated
as a result of its construction or operation.

Geology and Soils

6.2.345

6.2.346

6.2.347

6.2.348

6.2.349

6.2.350

6.2.351

Throughout the study area of Strategic Option AC6-4, underlying geology has identified
that Grade 1 Agricultural land may not be avoidable. The majority of land is Grade 2 and
Grade 3 Agricultural land, which cannot be avoided. Peatland and Regionally Important
Geodiversity Sites could be avoided.

Grade 2 and Grade 3 agricultural land will likely need to be routed through given its
extent. Grade 1 land can be avoided with careful routeing. There is potential for adverse
effects on agricultural land and soils. This may present scrutiny from technical
consultees during the planning stage. Construction on this land may lead to soil
compaction, which reduces soil permeability and aeration and loss of agricultural
productivity.

Routeing should aim to avoid Grade 2 agricultural land where possible however large
areas from landfall to the substation are Grade 2 and 3 are unavoidable. Where
routeing through this is unavoidable, standard protection measures could be applied
during the construction phase to minimise impacts on soils.

Construction methods such as low-ground-pressure machinery to minimise soil
compaction. Implementation of controlled traffic strategies to limit the movement of
heavy vehicles to designated areas may be required. Additional surveys may be
required to verify desk-based data. With these mitigation measures put in place, it is
unlikely that there would be residual effects to these receptors.

Whilst there are areas of Grade 1 agricultural land within this strategic option, these
areas can be avoided through detailed routeing.

Whilst large areas of Grade 2 and some Grade 3 agricultural land may not be avoided
within this strategic option, the land is not considered to be of the highest quality
compared to Grades 1 and 2.

Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grade 1 and 2 land. Very few land parcels around the substation are
classified as Grade 4 or lower, the majority of land in a 5 km radius is 3b or above.
Areas of Grade 4 or below and ‘non-agricultural’ land are more suitable locations for the
converter station however; mitigation measures may still be necessary to reduce any
adverse effects.

Landscape and Visual Amenity

6.2.352

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.
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62353  For Strategic Option AC6-4, there is one Coastal Path which cannot be avoided -
Pembrokeshire Coastal Path (this is a section of the larger Wales Coast Path). There is
one National Trail that cannot be avoided - the Pembrokeshire Coast path.

62354  There is one National Park that cannot be avoided within the study area of this strategic
option — the Pembrokeshire Coast National Park.

6.2.355 Mitigation measures may be required whilst traversing the National Park and would
likely include cabling via trenchless installation methods such as HDD as well as likely
implementing erosion control measures. It is not considered feasible to underground via
trenchless solutions through the entirety of the National Park.

6.2.356 I1here are three LandMAP aspects rated as High and one rated as Outstanding within
this strategic option, largely along the coastline.

62357 There is a potential that the Coastal Path and National Trail listed will likely require
crossing and would result in potential temporary visual impacts to users of Coastal Path.
There would likely be consenting implications as a result of closing, stopping or diverting
PRoW. This could lead to timeline delays.

6.2.358  Although National Parks and AONBs could be avoided, there is still potential for direct
and indirect impacts to landscape and visual receptors.

6.2.359  Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and careful routeing of trenched installation methods as well as likely
implementing erosion control measures.

62360 Careful routeing and siting is likely to be required to avoid visual impacts, where
possible. Additional mitigation could include the implementation of trenchless cable
installation methods (such as HDD); however, it is not considered feasible to
underground via trenchless solutions through the entirety of the National Park.

62361  Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

62362 Regarding suitability for the additional converter station, careful siting of the proposed
converter station would be required to minimise permanent impacts to the specified
Coastal Paths, National Trails and National Parks. Permanent impacts from the
converter station during the operational phase could be mitigated through standard
landscaping and visual screening measures.

Historic Environment

6.2.363 Ihere are international and national designated or important historic environment and
cultural heritage sites present throughout the AC6-4 study area.

e All Listed Buildings (Grade | and 11*), SMs, Registered Parks and Gardens,
Conservation Areas could be avoided.

e There is one RLOSI that cannot be avoided.

6.2.364 Ihere is potential for temporary impacts to occur to the setting of the heritage assets,
however most assets can be directly avoided with careful routeing of the cable. One
RLOSI requires crossing when routeing to the substation as it covers the radius
surrounding Pembroke substation, there are also two SMs and Conservation Areas
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6.2.365

6.2.366

6.2.367

6.2.368

within close proximity to the potential routeing line. However, all impacts are temporary,
associated with construction activities of the cable i.e. noise, vibration and visual
impacts. There are limited assets that would be affected within this strategic option.

Mitigation would require careful routeing to avoid impacts to designated heritage assets
and standard protection measures should be applied during the construction phase.
Screening and vibration monitoring mitigation measures may be implemented during the
construction phase to reduce impact to SMs in close proximity.

With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors due to the temporary and transient nature of the construction
works and the long-term visual impact is low risk due to avoiding use of OHLs.

There are unlikely to be adverse effects on the designated assets within the strategic
option study area when careful routeing and site selection is undertaken.

Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration of location surrounding the substation to avoid the
RLOSI, Conservation areas, Listed Buildings, Registered Parks and Garden and SMs.
This is necessary to minimise the impact to setting on the designated assets. However,
all other heritage assets are situated within the 5 km radius.

Hydrology

6.2.369

6.2.370

6.2.371

6.2.372

6.2.373

Within this strategic option’s study area, all main rivers could be avoided.

There is potential for impacts on hydrology and flood risk within this strategic option.
However, most of the features identified can be directly avoided with careful routeing
and mitigated by using standard protection measures during construction.

Mitigation would require careful routeing to avoid impacts on rivers and floodplains.
Standard protection measures should be applied during the construction phase. The
appropriate consents should be applied for to undertake works in close proximity to
rivers, within the floodplain and near flood defences.

With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors. There are unlikely to be adverse effects on the features
identified within the study area when careful routeing and site selection is applied.

Regarding suitability for the additional converter station, the proposed converter station
location must carefully consider the surrounding area to minimise impacts on hydrology,
considering that two main rivers are located within a 5 km radius of the substation.
Mitigation measures may be necessary to reduce any adverse effects on these
watercourses (i.e. implementing a minimum construction buffer from watercourses, 30m
or more).

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.374

Throughout Strategic Option AC6-4, the following have been considered to potentially
have an effect.

e There are no subsea or surface oil and gas wells.
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6.2.375

6.2.376

6.2.377

6.2.378

6.2.379

6.2.380

6.2.381

6.2.382

e There are three pipelines which cannot be avoided.

e There are two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 19 cables which cannot be avoided.
e There are five active disposal sites, these could all be avoided.
e There is one offshore military firing range, this could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There are several areas of fishing activity within this strategic option, most notably
between Ireland and the Isle of Man and around the Isle of Arran.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements. Early
engagement with cable and pipeline owners/responsible parties would help mitigate any
potential timeline delays of legal implications.

The active disposal sites could be avoided via routeing and siting.

The two potential wind sites should be monitored for future development, but at this
stage do not require mitigation.

There is potential for interaction between construction vessels and other marine vessel
users, this may lead to consenting and legal implications.

Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate potential effects arising from interactions with fisheries and other vessel users
in this strategic option.

Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 19 cables.

This option benefits from having no oil or gas wells, aggregate site agreements, or
offshore military areas within the study area.

There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.383

6.2.384

6.2.385

There are three major settlements, Milford Haven, Pembroke and Pembroke Dock in the
north of the corridor, all of which are likely to be avoided. From landfall, further individual
settlements will require careful routeing.

Routeing through urban areas would have adverse effects on residential and
commercial receptors. Effects include disruption to local communities and traffic
congestion, through increased construction traffic and dust from construction vehicles.

Routeing through these settlements is not possible, and this strategic option should be
avoided if this needs to occur.
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62386 Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties could be
carefully routed around and avoided.

6.2.387 Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

6.2.388  With mitigation measures put in place, it is unlikely that there would be residual effects
to these receptors.

62389 There are unlikely to be adverse effects on the features identified within the study area.
The limited settlements that are present within this strategic option are unlikely to have
adverse effects due to the temporary nature of the construction works and with careful
routeing, impacts on these areas could be avoided.

Tourism and Recreation

62390 There is one area of National Trust Land within this study area that may require
crossing, near Stackpole coast. Additionally, there is one National Cycle Network route,
which could be avoided.

62391 Crossing this route would result in potential temporary visual impacts to users of the
land and temporary closures. Routeing through these assets would cause adverse
effects for users and have a temporary economic impact on tourism.

62392 If routeing through National Trust land is required, then standard protection measures
should be applied during the construction phase to mitigate impacts on assets.

62393 Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation measures put in place, it is unlikely that
there would be residual effects to these receptors.

62394 Overall, the National Trust land is likely unavoidable. When detailed routeing,
stakeholder engagement and mitigation measures are applied, adverse effects can be
minimised.

62395 Regarding suitability for the additional converter station, siting of the converter station
location within the 5 km buffer of the substation can avoid all these receptors due to not
falling within this area.

Land Use and Other Infrastructure

62396 Across the study area of Strategic Option AC6-4, the following receptors have been
identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

e Two OHLs may require crossing.

62397 There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is undertaken.
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6.2.398

Regarding suitability for the additional converter station, the study area for the proposed
converter station falls within the area where Historic Landfill Sites, Ports OHLs and
Military area is located, therefore careful placement is required. However, construction
is unlikely to be a constraint for routeing and siting of the converter station within this
strategic option.

Summary of the technical appraisal

6.2.399

6.2.400

Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-4 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
existing Pembroke 400 kV substation in South Wales.

e Anew 525 kV DC converter station at Pembroke would be required and the
existing Pembroke substation would require a two-bay extension.

e The existing Pembroke 400 kV substation is an indoor Air-Insulated Substation
(AIS) and it would be challenging to extend the site further to accommodate the
Project’'s HVDC connection.

e As for all south Wales connections, AC6-4 would require an uprating of the 400 kV
cables within the Severn Cable Tunnel.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

6.2.401

6.2.402

As set out in Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 KV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

Strategic Option AC6-4 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Bay extensions to the existing Pembroke 400 kV Substation to
accommodate new circuits.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
the Pembroke substation.

National Grid | June 2026 | Cyswlit Gorllewinol 2 (Western Link 2) | Strategic Options Report 96



6.2.403

6.2.404

6.2.405

6.2.406

Table 6.7 below sets out the capital cost for the new circuit technology options. The new
circuit costs are different for each circuit technology.

Table 6.7 - Capital Costs for Strategic Option AC6-4

Item Capital Cost
Substation and Wider £20.5m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (504 km) £21,544.1m £3,644.2m
Total Capital Cost £21,564.6m £3,664.7m

Table 6.8 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.8 - Lifetime cost by subsea technology option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £21,544.1m £3,644.2m
Circuits
NPV of Cost of Losses £507.4m £157.1m
over 40 years
NPV of Operation & £116.5m £75.1m
Maintenance Costs over
40 years
Lifetime Cost of New £22,168m £3,876m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has the lowest NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-4 is a 504
km connection, configured as an HVDC subsea circuit, between T-Point and the
existing 400 kV Pembroke Substation. In light of this analysis, the starting presumption
for further development of this option should it be selected, would be for an HVDC
subsea connection.
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Strategic Option AC6-5 — South Wales West Connection Node C

Description of the strategic option AC6-5

6.2.407  Strategic Option AC6-5 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) connecting to a new South Wales West Connection
Node C 400 kV substation in the Llanteg area in south Wales. The majority of the new
circuit would be routed within the Irish Sea, making landfall on the southern Welsh
coastline.

62408 Figure 6.6 below presents an indicative map for Strategic Option AC6-5 (for illustrative
purposes only and does not denote viable development rout).

Figure 6.6 - Indicative study area of Strategic Option AC6-5

T - Point

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buned cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

MNew offshore circuit

Electricity transmission
boundary

Indicative map for reference only

South Wales West
Connection Node C
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6.2.409

6.2.410

The circuit distance for this connection is 552 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the southern
Welsh coastline;

e and a straight-line distance from the landfall to the substation in the Llanteg area

This option is formed of a HVDC link which would require a pair of HVYDC cables. Two
converter stations would be required, one in the South of Scotland and one at Llanteg.
The converter stations each have an approximate footprint of 6 ha (an indicative
diagram is provided in Appendix C). This SOR only considers the converter station
element on the southern end of the Project, which falls within NGET’s licence area.
Approximately 3 km of onshore underground HVDC cables would be required from the
landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.411

6.2.412

6.2.413

6.2.414

There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSls, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, the appraisal shows that:

e There are two SPAs which cannot be avoided - Carmarthen Bay SPA and
Skomer, Skokholm, and the Seas Off Pembroke SPA.

e There are five SACs which cannot be avoided - Carmarthen Bay and Estuaries
SAC, Bristol Channel Approaches SAC, Pembrokeshire Marine SAC, West Wales
Marine SAC, and North Anglesey Marine SAC.

e There is one SAC that is unlikely to be avoided - The North Channel SAC.
e SSSI sites occupy this coastline and cannot be avoided.

e All MCZs could be avoided.

e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

This strategic option passes through two unavoidable SPA and five unavoidable SACs
within Welsh waters, and one likely unavoidable SACs, off the coast of Northern Ireland.
There is one unavoidable MPA in Scotland. This may result in direct loss of habitat and
potential direct impacts to protected species associated with these designations.
Although other designated sites in this strategic option could be avoided, there is still
potential for direct and indirect impacts to protected species due to migratory and
foraging ranges.

Where features cannot be avoided there is potential for habitat loss or damage due to
construction activities (e.g. cable burial, cable protection).

Detailed cable routeing could be used to avoid designations. Micro siting and trenchless
construction methods at landfall could also be used to avoid direct impacts to Annex |
habitats.
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62415 Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

62416  Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce the
potential for effects on the marine environment.

62417  Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
methods. It will remain likely, and therefore it is anticipated that though that there will be
consenting implications related to these designated sites such as potential seasonal
restrictions.

62418 It should be noted that there are currently: Seven cables which cross the Skomer,
Skokholm, and the Seas Off Pembroke SPA, 17 that cross the Bristol Channel
Approaches, one cable that crosses the Carmarthen Bay and Estuaries SAC, eight
cables which cross the North Anglesey Marine SAC, nine cables which cross The North
Channel SAC and six that cross The Clyde Sea Sill MPA, indicating that consent within
these areas is possible.

62419  There is currently one cable that crosses the Pembrokeshire Marine SAC: the Greenlink
Interconnector, which has triggered IROPI and may pose a consenting risk.

Marine Historic Environment

62420 Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

6.2421  During construction, there is the potential for accidental direct physical effects due to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works could take place.

62422 lItis likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

62423 Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

6.2.424 It cannot be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

62425 Throughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present.
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6.2.426

6.2.427

6.2.428

6.2.429

6.2.430

6.2.431

6.2.432

6.2.433

6.2.434

The beach width around the potential Llanteg landfall area is less than 500 m, so may
be suitable for landfall. The coastal height is generally less than 30 m, so may be
suitable for landfall. There are areas greater than 30 m which could be avoided.

The Clyde Sea Sill MPA is partially designated for its ‘circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf seabed'
and it cannot be avoided. Sediments and geological features within the Clyde Sea Sill
MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments.

Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely though
that there will be consenting implications related to this designated site.

It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial ecology

6.2.435

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites SSSIs, NNRs,
Country Parks, Local Nature Reserves and Registered Common Land. In summary, and
regarding the above, the appraisal shows that:

e There is one SSSI which cannot be avoided - Amroth and Colby Woodlands SSSI.

e There are no onshore SPAs, onshore IBAs, SACs, NNRs, Country Parks,
Registered Common Land, RSPB Reserves or Ramsar sites within this strategic
option.

e All other receptors could be avoided.
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6.2.436

6.2.437

6.2.438

6.2.439

6.2.440

6.2.441

The SSSI cannot be avoided due to running the whole length of the coastline. During
the construction phase, vehicles and other equipment are likely to cause temporary
visual and noise disturbances within or near the SSSI. Crossing these designations
would result in potential habitat loss and disturbance to species, soil erosion,
sedimentation, and potential contamination of nearby watercourses.

If these designations require crossing, there would likely be consenting implications and
there would likely be an expectation to conduct additional survey work and habitat risk
assessments.

Mitigation in relation to Ancient Woodlands and SSSIs may include surveys to confirm
habitat and root presence/location, micro routeing and/or trenchless installation
methods. While routeing underground cables through or near ancient woodlands and
SSSis can be mitigated through careful planning, the use of advanced technologies,
and ecological management practices, some residual effects may persist. There are not
anticipated to be any residual effects on other protected sensitive ecology receptors (i.e.
SPAs, SACs, NNR and Ramsar sites etc).

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

It is not anticipated that there would be any adverse outcomes associated with the
presence of sensitive ecology receptors within this strategic option. The likely mitigation
measures are considered to be standard and in line with other cable laying projects.
Ancient Woodlands may be avoided via routeing and siting, however, if this is not
possible, further environmental assessments (e.g. HRA) may be required in association
with this strategic option.

Regarding suitability for the additional converter station, the study area for the proposed
converter station only contains a limited amount of statutory designated ecological
designations (i.e. a few SSSIs and Ancient Woodlands). Within the 5 km radius there
are large amounts of areas clear of these designations thus, no impacts are anticipated
as a result of its construction or operation.

Air Quality

6.2.442

Within this strategic option, no Air Quality Management Area’s (AQMAs) have been
identified, hence air quality is not considered to prevent further consideration of this
strategic solution.

Geology and Soils

6.2.443

6.2.444

6.2.445

Throughout the study area of this strategic option, underlying geology has identified that
Grade 3 Agricultural land could not be avoided. Regionally Important Geodiversity Sites
could be avoided, along with Geoparks, peatlands and Grade 1 and 2 Agricultural Land.

Grade 3 agricultural land is unavoidable given its extent throughout the strategic option.
There is potential for adverse effects on agricultural land and soils, which may present
scrutiny from technical consultees during the planning stage.

Construction on this land may lead to soil compaction, which reduces soil permeability
and aeration resulting in a loss of agricultural productivity.
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62446  Where routeing through grade 3 agricultural land is unavoidable, standard protection
measures should be implemented during the construction phase to minimise impacts on
soils.

6.2.447  Construction methods such as low-ground-pressure machinery to minimise soil
compaction. Implementation of controlled traffic strategies to limit the movement of
heavy vehicles to designated areas may be required. Additional surveys may be
required to verify desk-based data. With these mitigation measures put in place, it is
unlikely there would be significant residual effects to these receptors.

62448  Whilst areas of Grade 3 agricultural land could not be avoided within this strategic
option, the land is not considered to be of the highest quality compared to Grade 1 and
2.

62449 Regarding suitability for the converter station, the proposed converter station must
carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grade 1 and 2 land. Very few land parcels around the substation are
classified as Grade 4 or lower, the majority of land in a 5 km radius is 3a or 3b. Areas of
Grade 4 or below and ‘non-agricultural’ land are more suitable locations for the
converter station however, within this strategic option the converter station will most
likely be located in Grade 3 land and mitigation measures may still be necessary to
reduce any adverse effects.

Landscape and Visual Amenity

62450 Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

e There is one Coastal Path which cannot be avoided - Wales Coast Path.
e The Pembrokeshire Coast National Park could be avoided.

e There are four LandMAP aspects rated as High and one rated as Outstanding
within this strategic option largely along the coastline as you make landfall.

62451 There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts its users.

62452 There would likely be consenting implications as a result of closing, stopping or diverting
PRoW. This could lead to timeline delays.

62453 Although the National Park could be avoided, there is still potential for direct and indirect
impacts to landscape and visual receptors.

6.2454  Mitigation measures would likely include cabling via trenchless installation methods
such as HDD and routeing as well as likely implementing erosion control measures.

62455 Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground) National Park and Coastal Paths where possible.

62456  Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.
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6.2.457

Careful siting of the proposed converter station would be required to minimise
permanent impacts to the specified Coastal Paths. Permanent impacts from the
converter station during the operational phase can be mitigated through standard
landscaping and visual screening measures.

Historic Environment

6.2.458

6.2.459

6.2.460

6.2.461

6.2.462

6.2.463

6.2.464

Within the study area of AC6-5, there are international and national designated or
important historic environment and cultural heritage sites present throughout the study
area.

All Listed Buildings (Grade | and II*), SMs, Registered Parks and Gardens and RLOSI
could be avoided.

There is potential for temporary impacts to occur to the setting of the heritage assets,
however most assets can be directly avoided with careful routeing of the cable. One
RLOSI may require crossing during landfall due to covering that section of the coastline,
however there are options to make landfall further west along the coastline to avoid
crossing. Two scheduled monuments are in close proximity to routeing while making
landfall and may have temporary impacts during construction. All impacts are
associated with construction activities of the cable, these are temporary impacts i.e.
noise, vibration and visual impacts. There are limited designated assets with the study
area of this strategic option.

Mitigation could require careful routeing to avoid impacts to designated heritage assets,
standard protection measures should be applied during the construction phase.
Screening and vibration monitoring mitigation measures may be implemented during the
construction phase to reduce the impact on Scheduled Monuments in close proximity.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors due to the temporary and transient nature of the
construction works and the long-term visual impact is low risk due to avoiding use of
OHLs.

There are unlikely to be adverse effects on the designated assets within the study area
when careful routeing and site selection is undertaken.

Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration of the location surrounding the substation, to minimise the
impact on the designated assets.

Hydrology

6.2.465

6.2.466

6.2.467

Strategic Option AC6-5’s study area includes one main river that cannot be avoided.

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Appropriate mitigation could require careful routeing to avoid impacts on rivers, surface
water bodies and floodplains. Standard protection measures should be applied during
the construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely a FRA and
management). The appropriate consents could be applied for to undertake works in
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6.2.468

6.2.469

6.2.470

6.2.471

close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors.

There is not anticipated to be any long-term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must carefully consider the surrounding area to minimise impacts on hydrology,
considering two main rivers are located within a 5 km radius of the substation. Mitigation
measures may be necessary to reduce any adverse effects on these watercourses (i.e.
implementing a minimum construction buffer from watercourses, 30m or more).

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.472

6.2.473

6.2.474

6.2.475

Throughout Strategic Option AC6-5, the following have been considered; Subsea and
surface wells, Pipelines, Windfarms, Cables, Aggregate extraction sites, Disposal sites,
Military areas, Shipping routes and Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 19 cables which cannot be avoided.
e There are five active disposal sites, these could all be avoided.
e There is one offshore military firing range, this could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There is very little fishing activity within Carmarthen Bay. There are several areas
of fishing activity further north within this strategic option, most notably between
Ireland and the Isle of Man and around the Isle of Arran.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements.

The active disposal sites could be avoided via routeing and siting.

There is potential for interaction between construction vessels and other marine vessel
users, this may lead to consenting and legal implications. Notice to mariners,
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6.2.476

6.2.477

6.2.478

6.2.479

6.2.480

engagement with FLOs, and consultation would likely be required to mitigate potential
effects arising from interactions with fisheries and other vessel users in this strategic
option.

Early engagement with cable and pipeline owners/responsible parties could help
mitigate any potential timeline delays of legal implications.

The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation

Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 19 cables.

This strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within the study area.

There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.481

6.2.482

6.2.483

6.2.484

6.2.485

6.2.486

6.2.487

6.2.488

There are no major settlements present within the study area of this strategic option.
There are individual properties that will likely require careful routeing around.

These individual properties could be avoided through detailed routeing. Routeing
around urban areas would have adverse effects on residential and commercial
receptors.

Effects include disruption to local communities and traffic congestion, through increased
construction traffic and dust from construction vehicles.

Routeing through these settlements is not possible.

Standard protection measures should be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties should
be carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors.

The limited individual settlements that are present within this strategic option are
unlikely to have adverse effects due to the temporary nature of the construction works
and with careful routeing impacts on these areas could be avoided.

Tourism and Recreation

6.2.489

There is an area of National Trust land that could be avoided within this strategic
option’s study area. There is one National Cycle Network route, National Cycle Network
route 4, which cannot be avoided.
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62490 Crossing this route would result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There would likely be consenting implications
as a result of temporarily closing, stopping or diverting Cycle Network. This could lead
to timeline delays.

62491 If it is not possible to avoid a National Cycle Network route, standard protection
measures could be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and cabling
via trenchless installation methods, such as HDD, the impacts would not be permanent.

62492 Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation in place, it is unlikely residual effects
will be experienced.

62493 Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area (due to the temporary
nature of the cabling works) when detailed routeing, stakeholder engagement and
mitigation measures are applied.

Land Use and Other Infrastructure

6.2494 Across the study area of Strategic Option AC6-5, the following receptors have been
identified.

e There are no Historic Landfill Sites, Airports, Military Areas and Ports and
Harbours within this strategic option.

e Two OHLs may require crossing.

62495 Construction and routeing of an underground cable near an OHL is unlikely to cause
adverse effects due to temporary and limited interference with infrastructure.

62496 Height restrictions on construction vehicles and standard protection measures will be
employed during construction practices, coordination will be required with NG
authorities to notify that work is within close proximity to OHLs to minimise disruption.

62497 There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is applied.

62498 Regarding suitability for the additional converter station, the study area for the proposed
converter station falls outside of the area where the Airport, Landfill, Military areas and
Ports are located, however, two OHLs are included. Construction is unlikely to be a
constraint for routeing and siting of the converter station although, careful routeing
around these OHLs will be required within this strategic option.

Summary of the technical appraisal

62499 Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-5 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.
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6.2.500

Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
proposed South Wales West Connection Node C (SWCN C) 400 kV substation in
the Llanteg area in South Wales. This substation is trigged by different connection
projects, however, should these projects not proceed, the substation would be
required as part of the AC6 scope of works and has been included in this
appraisal to account for this eventuality.

e Anew 525 kV DC converter station in the Llanteg area would be required.

e As for all south Wales connections, AC6-5 would require an uprating of the 400 kV
cables within the Severn Cable Tunnel.

e This strategic option will also require a double turn in of the existing 400 kV
Pembroke-Swansea North circuits and bay extenstions at the proposed South
Wales West Connection Node C 400 kV substation.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

6.2.501

6.2.502

6.2.503
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As set out in Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

Strategic Option AC6-5 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Currently, there is no existing substation infrastructure in the Llanteg area.
The substation that AC6-5 would be connecting into is, as of now, being
triggered by different projects in the area; Should these projects not
proceed, the ten-bay substation would be required as part of the AC6
scope of works and has, hence, been included in the cost appraisal to
account for this eventuality.

o Inthe case where the SWCN C substation is triggered by planned projects
in the Llanteg area, AC6-9 would only require to utilise two bays at the site.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
the SWCN C substation.

Table 6.9 below sets out the capital cost for the new circuit technology options. The new
circuit costs are different for each circuit technology.
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6.2.504

6.2.505

6.2.506

Table 6.9 - Capital Costs for Strategic Option AC6-5

Item Capital Cost
Substation and Wider £179.4m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (552 km) £23,591.0m £3,881.3m
Total Capital Cost £23,770.4m £4,060.7m

Table 6.10 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.10 - Lifetime cost by subsea technology option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £23,591.0m £3,881.3m
Circuits
NPV of Cost of Losses £558.8m £157.1m
over 40 years
NPV of Operation & £127.1m £75.3m
Maintenance Costs over
40 years
Lifetime Cost of New £24.277Tm £4,114m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has the lowest NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-5 is a 552
km connection, configured as an HVDC subsea circuit, between T-Point and a new 400
kV South Wales West Connection Node C substation. In light of this analysis, the
starting presumption for further development of this option should it be selected, would
be for an HVDC subsea connection.
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Strategic Option AC6-6 — Carmarthen Bay

Description of the strategic option AC6-6

6.2507  Strategic Option AC6-6 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) connecting to the proposed Llandyfaelog 400 kV
substation (Carmarthen Bay) in south Wales. The majority of the new circuit would be
routed within the Irish Sea, making landfall on the southern Welsh coastline.

62508 For the purposes of the appraisal of Strategic Option AC6-6, consideration has been
given to the additional costs or impacts of accommodating the Project connection at the
proposed Llandyfaelog 400 kV substation to connect AC6-6.

62509 Figure 6.7 below presents an indicative map for Strategic Option AC6-6 (for illustrative
purposes only and does not denote viable development route).

Figure 6.7 - Indicative study area of Strategic Option AC6-6

T - Point

¢

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

New offshore circuit

Electricity transmission
boundary

Indicative map for reference only
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6.2.510

6.2.511

The circuit distance for this connection is 576 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the northern Welsh
coastline; and

e a straight-line distance from the landfall to the Llandyfaelog substation.

This option is formed of a HVDC link which would require a pair of HVDC cables. Two
converter stations would be required, one in the South of Scotland and one at
Llandyfaelog. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project connection, which falls within
NGET'’s licence area. Approximately 5 km of onshore underground HVDC cables would
be required from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.512

6.2.513

6.2.514

6.2.515

There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSls, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, the appraisal shows that:

e There are two SPAs which cannot be avoided - Carmarthen Bay SPA and
Skomer, Skokholm, and the Seas Off Pembroke SPA.

e There are six SACs which cannot be avoided - Carmarthen Bay and Estuaries
SAC, Bristol Channel Approaches SAC, Carmarthen Bay Dunes SAC,
Pembrokeshire Marine SAC, West Wales Marine SAC, and North Anglesey
Marine SAC.

e There is one SAC that is unlikely to be avoided - The North Channel SAC.
e SSSI sites occupy this coastline and cannot be avoided.

e All MCZs could be avoided.

e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

This strategic option passes through two unavoidable SPAs and six unavoidable SACs
within Welsh waters, and one likely unavoidable SACs, off the coast of Northern Ireland.
There is one unavoidable MPA in Scotland. This may result in direct loss of habitat and
potential direct impacts to protected species associated with these designations.

Although other designated sites in this strategic option could be avoided, there is still
potential for direct and indirect impacts to protected species due to migratory and
foraging ranges.

Where features cannot be avoided, there is potential for habitat loss or damage as a
result of construction activities (e.g. cable burial, cable protection).
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6.2.516

6.2.517

6.2.518

6.2.519

6.2.520

6.2.521

Detailed cable routeing could be used to avoid designations. Micro siting and trenchless
construction methods at landfall could also be used to avoid direct impacts to Annex |
habitats.

Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce effects
to the marine environment.

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
methods. It will remain likely, and therefore it is anticipated, that there will be consenting
implications related to these designated sites, such as potential seasonal restrictions.

It should be noted that there are currently: seven cables which cross the Skomer,
Skokholm, and the Seas Off Pembroke SPA, 17 that cross the Bristol Channel
Approaches, one cable that crosses the Carmarthen Bay and Estuaries SAC, eight
cables which cross the North Anglesey Marine SAC, nine cables which cross The North
Channel SAC and six that cross The Clyde Sea Sill MPA, indicating that consent within
these areas is possible.

There is currently one cable that crosses the Pembrokeshire Marine SAC: the Greenlink
Interconnector, which has triggered IROPI and may pose a consenting risk.

Marine Historic Environment

6.2.522

6.2.523

6.2.524

6.2.525

6.2.526

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects due to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works could take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

It cannot be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.527

Throughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present.
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6.2.528

6.2.529

6.2.530

6.2.531

6.2.532

6.2.533

6.2.534

6.2.535

6.2.536

6.2.537

The landfall area has a beach width greater than 500 m (1.5 km at the narrowest point),
so it may not be suitable for landfall. The coastal height is mostly less than 30 m so may
be suitable for landfall.

The Clyde Sea Sill MPA is partially designated for its ‘circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf
seabed'. It cannot be avoided. Sediments and geological features within the Clyde Sea
Sill MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments. Technical and engineering
input would be required to determine if the intertidal area would allow for construction.

Best practice methods for cable burial can be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

There is potential that this strategic option may not be sufficient for construction due to
the wide intertidal zone (1.5 km). Further technical and engineering inputs would be
required to determine this.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely though
that there will be consenting implications related to this designated site.

It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within this area is possible. Under any strategic option selected,
this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial ecology

6.2.538

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, the appraisal shows that:

e There is one SSSI which cannot be avoided - Pembrey Coast SSSI

e There are no NNRs, Registered Common Land, RSPB Reserves within this
strategic option.

e All other receptors can be avoided.
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6.2.539

6.2.540

6.2.541

6.2.542

6.2.543

There is potential for impacts to one or more designated site (Dedicated Forest, Country
Park and SSSI) from construction activities of the cable that cannot be avoided. The
SSSI will require crossing which would likely result in habitat loss, loss of vegetation,
visual and biodiversity impact. The onshore SAC, SPA and Ramsar will most likely be in
close proximity to the cable which may result in temporary adverse effects. Due to the
country park and dedicated forest running along the coastline between Burry Port and
Kidwelly, it is most likely one of these designations will require crossing while making
landfall and result in loss of vegetation and habitat.

Mitigation in relation to Country Parks, Dedicated Forests and SSSIs may include
surveys to confirm habitat and root presence/location, micro routeing and/or trenchless
installation methods, there is potential to use trenchless solutions for the narrowest
section of Country Park for 1.5 km inland. While impacts from routeing underground
cables through or near these designated sites can be mitigated through careful
planning, the use of advanced technologies, and ecological management practices,
some residual effects may persist. There are not anticipated to be any residual effects
on other protected sensitive ecology receptors (i.e. SPAs, SACs, NNR and Ramsar
sites etc).

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

It is not anticipated that there would be any long-term adverse outcomes associated
with the presence of sensitive ecology receptors within this strategic option. The likely
mitigation measures are considered to be standard and in line with other cable laying
projects. Further environmental assessments (e.g. HRA) may be required in association
with this strategic option.

Regarding suitability for the additional converter station, the study area for the proposed
converter station only contains a limited amount of statutory designated ecological
designations (i.e. one SSSI to the east of the converter station), however, within the 5
km radius there are large amounts of areas clear of these designations thus, no impacts
are anticipated as a result of its construction or operation.

Air Quality

6.2.544

Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.545

6.2.546

6.2.547

Throughout the study area of this strategic option, underlying geology has identified that
Grade 3 Agricultural land cannot be avoided. Regionally Important Geodiversity Sites
can be avoided, along with Geoparks, peatlands and Grade 1 and 2 Agricultural Land.

Grade 3 agricultural land is unavoidable given its extent throughout the strategic option.
There is potential for adverse effects on agricultural land and soils, which could lead to
additional consenting considerations.

Construction on this land may lead to soil compaction, which reduces soil permeability
and aeration resulting in a loss of agricultural productivity. Where routeing through
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grade 3 agricultural land is unavoidable, standard protection measures should be
implemented during the construction phase to minimise impacts on soils.

6.2548 Construction methods such as low-ground-pressure machinery to minimise soil
compaction. Implementation of controlled traffic strategies to limit the movement of
heavy vehicles to designated areas may be required. Additional surveys may be
required to verify desk-based data. With these mitigation measures put in place, it is
unlikely there would be significant residual effects to these receptors.

62549  Whilst areas of Grade 3 agricultural land cannot be avoided within this strategic option,
the land is not considered to be of the highest quality compared to Grades 1 and 2.

62550 Regarding the suitability for the additional converter station, the proposed converter
station must carefully consider the surrounding area to minimise impacts on agricultural
land, particularly Grade 1 and 2 land. Very few land parcels around the substation are
classified as Grade 4 or lower, the majority of land in a 5 km radius is 3a or 3b. Areas of
Grade 4 or below and ‘non-agricultural’ land are more suitable locations for the
converter station however, within this strategic option the converter station will most
likely be located in Grade 3 land and mitigation measures may still be necessary to
reduce any adverse effects.

Landscape and Visual Amenity

62551 Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

e There is one Coastal Path which cannot be avoided - Wales Coast Path.
e The Pembrokeshire Coast National Park could be avoided.

e There are four LandMAP aspects rated as High and one rated as Outstanding
within this strategic option largely along the coastline as landfall is made.

62552 There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts to users of Coastal Path. There could be
consenting implications as a result of closing, stopping or diverting PRoW which could
lead to timeline delays.

62553 Although the National Park could be avoided, there is still potential for direct and indirect
impacts to landscape and visual receptors.

6.2.554  Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and careful routeing, as well as likely implementing erosion control
measures.

6.2555 Mitigation measures in relation to these landscape and visual features would likely
include the routeing of the underground cable to avoid key views, long-distance open
views (particularly from high ground), National Parks, and Coastal Paths where
possible.

6.2556  Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

6.2557  Ihere is potential for temporary adverse visual effects due to construction and future
maintenance of underground cables; this can be reduced through careful routeing.
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6.2.558

There is not anticipated to be any adverse outcomes associated with the presence of
sensitive receptors within this strategic option.

Careful siting of the proposed converter station would be required to minimise
permanent impacts to the specified Coastal Paths. Permanent impacts from the
converter station during the construction and operational phase can be mitigated
through standard landscaping and visual screening measures.

Historic Environment

6.2.559

6.2.560

6.2.561

6.2.562

6.2.563

Within the study area of strategic option AC6-6, there are international and national
designated or important historic environment and cultural heritage sites present
throughout the study area, comprising Listed Buildings (Grade | and Il), SMs,
Registered Parks and Gardens, Conservation Areas and RLOSI. From these;

e All Listed Buildings (Grade | and 11*), SMs, Registered Parks and Gardens,
Conservation Areas could be avoided.

e There is one RLOSI that cannot be avoided.

There is potential for temporary impacts to occur to the setting of the heritage assets,
however most assets could be directly avoided with careful routeing of the cable. One
RLOSI requires crossing during landfall due to covering the coastline between Kidwelly
and Burry Port, however all impacts which are associated with construction activities of
the cable are temporary impacts i.e. noise, vibration and visual impacts.

Mitigation would require careful routeing to avoid impacts to designated heritage assets,
standard protection measures should be applied during the construction phase.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors due to the temporary and transient nature of the
construction works and the long-term visual impact is low risk due to avoiding use of
OHLs.

Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration within the 5 km area surrounding the substation to avoid
the Conservation Area, Parks and Gardens and Listed Buildings and to minimise the
impact on the designated assets. However, all other historic assets are situated within
the 5 km radius.

Hydrology

6.2.564

6.2.565

6.2.566

Strategic Option AC6-6 study area includes four main rivers that could not be avoided.

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures should be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). The appropriate consents should be applied for to undertake works
in close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.
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6.2.567

6.2.568

6.2.569

6.2.570

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors.

There is not anticipated to be any long-term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must carefully consider the surrounding area to minimise impacts on hydrology,
considering that one main river is located within a 5 km radius of the substation.
Mitigation measures may be necessary to reduce any adverse effects on these
watercourses (i.e. implementing a minimum construction buffer from watercourses, 30m
or more).

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.571

6.2.572

6.2.573

Throughout Strategic Option AC6-6, the following receptors have been considered;
Subsea and surface wells, Pipelines, Windfarms, Cables, Aggregate extraction sites,
Disposal sites, Military areas, Shipping routes and Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 19 cables which cannot be avoided.
e There are five active disposal sites, these could all be avoided.
e There is one offshore military firing range, this could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There is very little fishing activity within Carmarthen Bay. There are several areas
of fishing activity further north within this strategic option, most notably between
Ireland and the Isle of Man and around the Isle of Arran.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements. Early
engagement with cable and pipeline owners/responsible parties would help mitigate any
potential timeline delays of legal implications.

The active disposal sites could be avoided via routeing and siting.
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6.2.574

6.2.575

6.2.576

6.2.577

6.2.578

6.2.579

There is potential for interaction between construction vessels and other marine vessel
users, this may lead to consenting and legal implications.

The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation.

Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate potential effects arising from interactions with fisheries and other vessel users
in this strategic option.

Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 19 cables.

This strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within the study area.

There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.580

6.2.581

6.2.582

6.2.583

6.2.584

6.2.585

6.2.586

There are two major settlements present within this strategic option including Kidwelly in
the centre and Burry Port further south on the coast. Smaller settlements are located
throughout the study area up to the substation.

Burry Port and Kidwelly could be avoided through detailed routeing. Routeing around
urban areas would have adverse effects on residential and commercial receptors.
Effects include disruption to local communities and traffic congestion, through increased
construction traffic and dust from construction vehicles.

Routeing through these settlements is not possible.

Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties should
be carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

With appropriate mitigation measures put in place, it is unlikely that there would be
residual effects to these receptors.

There are unlikely to be adverse effects on the features identified within the study area.
Settlements are present within this strategic option, however, due to the temporary
nature of the construction works and with careful routeing, impacts on these areas could
be avoided.

Tourism and Recreation

6.2.587

There are no areas of National Trust Land within this study area. However, there is one
National Cycle Network route, National Cycle Network route 4, which cannot be
avoided.
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62588 Crossing this route would result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There would likely be consenting implications
as a result of temporarily closing, stopping or diverting the Cycle Network. This could
lead to timeline delays.

62589 If it is not possible to avoid a National Cycle Network route, standard protection
measures could be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and cabling
via trenchless installation methods (such as HDD), the impacts would not be
permanent.

6.2.590 Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation in place, it is unlikely residual effects
will be experienced.

62591 Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area (due to the temporary
nature of the cabling works) when detailed routeing, stakeholder engagement and
mitigation measures are applied.

Land Use and Other Infrastructure

62592 Across the study area of Strategic Option AC6-6, the following receptors have been
identified.

e All, Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

e Two OHLs may require crossing.

62593 There is potential for temporary impacts to occur on the land use assets however all
assets could be directly avoided with careful routeing of the cable. All impacts are
associated with construction activities of the cable, these are temporary impacts i.e.
noise, vibration, operational disruption and visual impacts.

62594 Cables cannot route through or be in close proximity to Airports and Ports. Mitigation
would require careful routeing to avoid impacts to land use assets and standard
protection measures should be applied during the construction phase. Early
engagement with Airport and Port authorities may be required if construction works are
within the area. Height restrictions on construction vehicles and standard protection
measures will be employed during construction practices, coordination will be required
with NG authorities to notify that work is within close proximity to OHLs to minimise
disruption.

62595 There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is undertaken.

62596 Regarding suitability for the additional converter, the study area for the proposed
converter station falls outside of the area where the Historic Landfill Sites and Ports are
located, however, the OHLs fall within this area. In addition, the Pembrey Airport would
be in proximity to the landfall location and may pose a potential issue for the converter
station location. Despite this, construction is unlikely to be a constraint for routeing and
siting of the converter station, although, careful routeing around the OHL will be
required within this strategic option.

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 119



Summary of the technical appraisal

62597 Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-6 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

62598 Iechnical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
proposed Llandyfaelog 400 kV substation in South Wales. This substation is
trigged by a different connection project, however, should that project not proceed,
the substation would be required as part of the Project scope of works and has
been included in this appraisal to account for this eventuality.

e Anew 525 kV DC converter station at Llandyfaelog would be required and the
proposed Llandyfaelog substation would need to accommodate the two bays
required to accommodate this strategic option.

e As for all south Wales connections, AC6-6 would require an uprating of the 400 kV
cables within the Severn Cable Tunnel.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

62599 As set outin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

62600 Strategic Option AC6-6 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Currently, there is no existing substation infrastructure in the Carmarthen
Bay area. The substation (LIandyfaelog) that AC6-6 would be connecting
into is, as of now, being triggered by a different project in the area; Should
that projects not proceed, the ten-bay substation would be required as part
of the Project scope of works and has, hence, been included in the cost
appraisal to account for this eventuality.

o Inthe case where the Llandyfaelog substation is triggered by planned
projects in the Carmarthen Bay area, AC6-6 would only require to utilise
two bays at the site.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
the Llandyfaelog substation.
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6.2.601

6.2.602

6.2.603

6.2.604

Table 6.11 below sets out the capital cost for the new circuit technology options. The
new circuit costs are different for each circuit technology.

Table 6.11 - Capital Costs for Strategic Option AC6-6

Item Capital Cost
Substation and Wider £179.4m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (576 km) £24,614.1m £4.015.9m
Total Capital Cost £24,793.5m £4,195.3m

Table 6.12 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.12 - Lifetime cost by subsea technology option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £24,614.1m £4,015.9m
Circuits
NPV of Cost of Losses £579.9m £157.1m
over 40 years
NPV of Operation & £132.8m £75.3m
Maintenance Costs over
40 years
Lifetime Cost of New £25,327m £4,248m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.

e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has the lowest NPV of Operations & Maintenance costs over a

forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.
From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-6 is a 576
km connection, configured as an HVDC subsea circuit, between T-Point and a new 400
kV Llandyfaelog Substation. In light of this analysis, the starting presumption for further

development of this option should it be selected, would be for an HVDC subsea
connection.
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Strategic Option AC6-7 — Swansea North

Description of the strategic option AC6-7

62605 Strategic Option AC6-7 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) connecting to an existing Swansea North 400 kV
substation in south Wales. The maijority of the new circuit would be routed within the
Irish Sea, making landfall on the southern Welsh coastline.

62606 For the purposes of the appraisal of Strategic Option AC6-7, consideration has been
given to the additional costs or impacts of extending the existing Swansea North 400 kV
substation to connect AC6-7.

62607 Figure 6.8 below presents an indicative map for Strategic Option AC6-7 (for illustrative
purposes only and does not denote viable development route).

Figure 6.8 - Indicative study area of Strategic Option AC6-7

T - Point

N

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

= === New offshore circuit

Electricity transmission
boundary

Indicative map for reference only
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6.2.608 The circuit distance for this connection is 612 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the southern
Welsh coastline;

e and a straight-line distance from the landfall to the Swansea North substation.

62609 This option is formed of an HVDC link which would require a pair of HYDC cables. Two
converter stations would be required, one in the South of Scotland and one at Swansea
North. The converter stations each have an approximate footprint of 6 ha (an indicative
diagram is provided in Appendix C). This SOR only considers the converter station
element on the southern end of the Project connection, which falls within NGET’s
licence area. Approximately 30 km of onshore underground HVDC cables would be
required from the landfall to the converter station.

Summary of the environmental appraisal — Marine
Marine Ecology

62610 There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPA, SACs, SSSIs, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, our appraisal shows that:

e There are two SPAs which cannot be avoided - Carmarthen Bay SPA and
Skomer, Skokholm, and the Seas Off Pembroke SPA.

e There are six SACs which cannot be avoided - Carmarthen Bay and Estuaries
SAC, Bristol Channel Approaches SAC, Carmarthen Bay Dunes SAC,
Pembrokeshire Marine SAC, West Wales Marine SAC, and North Anglesey
Marine SAC.

e There is one SAC that is unlikely to be avoided - The North Channel SAC.
e SSSI sites occupy this coastline and cannot be avoided.

e All MCZs could be avoided.

e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

62611  This strategic option passes through two unavoidable SPAs and six unavoidable SACs
within Welsh waters, and one likely unavoidable SAC, off the coast of Northern Ireland.
There is one unavoidable MPA in Scotland. This may result in direct loss of habitat and
potential direct impacts to protected species associated with these designations.

6.2.612 Detailed cable routeing could be used to avoid designations where possible. Micro siting
and trenchless construction methods at landfall could also be used to avoid direct
impacts to Annex | habitats and impacts to protected species due to migratory and
foraging ranges.

62613 Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
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6.2.614

6.2.615

6.2.616

6.2.617

Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce effects
to the marine environment.

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through design and construction methods. It
will remain likely, and therefore is anticipated that there will be consenting implications
related to these designated sites such as potential seasonal restrictions.

It should be noted that there are currently: seven cables which cross the Skomer,
Skokholm, and the Seas Off Pembroke SPA, 17 that cross the Bristol Channel
Approaches, one cable that crosses the Carmarthen Bay and Estuaries SAC, eight
cables which cross the North Anglesey Marine SAC, nine cables which cross The North
Channel SAC and six that cross The Clyde Sea Sill MPA, indicating that consent within
these areas is possible.

There is currently one cable that crosses the Pembrokeshire Marine SAC: the Greenlink
Interconnector, which has triggered IROPI and may pose a consenting risk.

Marine Historic Environment

6.2.618

6.2.619

6.2.620

6.2.621

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works could take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

Marine Geology

6.2.622

6.2.623

6.2.624

Throughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present. The Clyde Sea Sill MPA is partially designated for its
'circalittoral and offshore sand and coarse sediment communities' and 'marine
geomorphology of the Scottish shelf seabed'. Sediments and geological features within
the Clyde Sea Sill MPA are likely to be disturbed as a result of cable installation
activities. Construction activities may result in direct geological impacts.

The landfall area around the potential Swansea North landfall area has a beach width
greater than 500 m (1.5 km at the narrowest point). It may not be suitable for landfall.
The coastal height is mostly less than 30 m so it may be suitable for landfall.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.
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62625 1his study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

62626 Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments. Technical and engineering
input would be required to determine if the intertidal area would allow for construction.

6.2627 Best practice methods for cable burial can be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

62628 Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

62629 There is potential that this strategic option may not be suitable for construction due to
the wide intertidal zone (1.5 km) present within the area. Further technical and
engineering inputs would be required to determine this.

62630 The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods, however, It will remain
likely that there will be consenting implications related to this designated site.

62631 It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within the area is possible. Under any strategic option selected,
this site will require crossing.

Summary of the environmental appraisal — Terrestrial
Terrestrial Ecology

62632 Ihere are a number of international and national designated terrestrial ecology sites
present throughout the study area. The following has been identified;

e There is one SSSI which cannot be avoided - Pembrey Coast SSSI;

e There are SACs, SPAs, Registered Common Land, RSPB Reserves within this
strategic option, all of which can be avoided but may be in close proximity;

e All other receptors could be avoided.

62633 Ihere is potential for impacts to designated features of one or more designated sites
(Dedicated forest, Country Park and SSSI) that cannot be avoided, associated with
construction activities of the cable. The SSSI will require crossing which would likely
result in habitat loss, loss of vegetation, and visual and biodiversity impact. The onshore
SAC, SPA and Ramsar will most likely be in close proximity to the cable which may
result in temporary adverse effects. Due to the country park and dedicated forest
running along the coastline between Burry Port and Kidwelly, it is most likely one of
these designations will require crossing while making landfall, resulting in loss of
vegetation and habitat.

62634 Although dedicated forest, Country Park and other SSSIs can be avoided, there is still
potential for direct and indirect impacts to these receptors.
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62635 Mitigation in relation to Country Parks, Dedicated Forests and SSSIs may include
surveys to confirm habitat and root presence and location, as well as micro routeing
and/or trenchless installation methods. There is also potential to use trenchless
solutions for the narrowest section of Country Park for 1.5 km inland. While routeing
underground cables through or near these designated sites can be mitigated through
careful planning, the use of advanced technologies and ecological management
practices, some residual effects may persist. There are not anticipated to be any
residual effects on other protected sensitive ecology receptors (i.e. SPAs, SACs, NNR
and Ramsar sites etc).

62636 Ihere is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

6.2.637  Ihere are not anticipated to be any long-term adverse outcomes associated with the
presence of sensitive ecology receptors within this strategic option. The likely mitigation
measures are considered to be standard and in line with other cable laying projects.
Further environmental assessments (e.g. HRA) may be required in association with this
strategic option.

62638 Ihe study area for the proposed converter station only contains a limited amount of
statutory designated ecological designations (i.e. one SSSI to the east of the
substation). However, within the 5 km radius, there are large amounts of areas clear of
these designations, thus, no impacts are anticipated as a result of its construction or
operation.

Air Quality

62639  Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.640 Throughout the study are of this strategic option, Grade 3 Agricultural land cannot be
avoided. Peatland and Regionally Important Geodiversity Sites can be avoided, along
with Grade 2 Agricultural Grade land.

62641 Grade 3 Agricultural land is unavoidable given its extent throughout the strategic option.
There is potential for adverse effects on agricultural land and soils. This may present
scrutiny from technical consultees during the planning stage.

62642 Where routeing through Grade 3 agricultural land is unavoidable, standard protection
measures should be implemented during the construction phase to minimise impacts on
soils.

62643 Construction methods such as low-ground-pressure machinery can be utilised to
minimise soil compaction. Implementation of controlled traffic strategies to limit the
movement of heavy vehicles to designated areas may be required. Additional surveys
may be required to verify desk-based data. With these mitigation measures put in place,
it is unlikely there would be significant residual effects to these receptors.

62644 Whilst areas of Grade 3 agricultural land cannot be avoided within this strategic option,
the land is not considered to be of the highest quality compared to Grades 1 and 2.
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6.2.645

6.2.646

The assessment is based on routeing designed to avoid Grade 1 and 2 land. However,
if an alternative route is chosen in the future, Grade 2 land within the study area could
be impacted.

Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grade 1 and 2 land. Large areas around the substation are classified as
Grade 4 or lower. Areas of Grade 4 or below are more suitable locations for the
converter station, however, within this strategic option the converter station may require
being located in Grade 3 land and mitigation measures may still be necessary to reduce
any adverse effects.

Landscape and Visual Amenity

6.2.647

6.2.648

6.2.649

6.2.650

6.2.651

6.2.652

6.2.653

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area, including National Parks, Coastal Paths, AONB, National Trails,
Biosphere Reserves, Heritage Coasts and LandMAP aspects. Historic, Geological and
habitat landscapes have also been considered. LandMAP aspects are five national
datasets (across Wales) consisting of Geological Landscape, Landscape Habitats,
Visual and Sensory, Historic Landscape, Cultural Landscape Services.

e There is one Coastal Path which cannot be avoided - Wales Coast Path.

e There are four LandMAP aspects rated as High and one rated as Outstanding
within this strategic option.

There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts to users of Coastal Path. There would likely
be consenting implications as a result of closing, stopping or diverting PRoW. This could
lead to timeline delays.

Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and routeing, as well as likely implementing erosion control measures.

Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground) and Coastal Paths where possible.

Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

There may be potential temporary adverse visual effects due to construction and future
repair/servicing of underground cable, this can be reduced through careful routeing.
There is not anticipated to be any adverse outcomes associated with the presence of
sensitive receptors within this strategic option.

Regarding suitability for the additional converter station, careful siting of the proposed
converter station would be required to minimise permanent impacts to the specified
Coastal Paths. Permanent impacts from the converter station during the construction
and operational phase can be mitigated through standard landscaping and visual
screening measures.
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Historic Environment

62654 Within the study area of AC6-7, there are international and national designated or
important historic environment and cultural heritage sites present, comprising Listed
Buildings (Grade | and Il), Scheduled Monuments, Registered Parks and Gardens,
Conservation Areas and Registered Landscapes of Outstanding and of Special Interest
(RLOSI). Of these;

e All Listed Buildings (Grade | and 1I*), Scheduled Monuments (SMs), Registered
Parks and Gardens, Conservation Areas could be avoided.

e There is one RLOSI that cannot be avoided.

62655 Ihere is potential for temporary impacts to occur to the setting of the heritage assets,
however most assets can be directly avoided with careful routeing of the cable. One
RLOSI requires crossing during landfall due to covering the coastline between Kidwelly
and Burry Port, however, all impacts are associated with construction activities of the
cable These are temporary impacts (i.e. noise, vibration and visual impacts).

6.2656 Mitigation would require careful routeing to avoid impacts to designated heritage assets.
Standard protection measures should be applied during the construction phase.

6.2657 With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors due to the temporary and transient nature of the construction
works. In addition, long term visual impact is low risk due to avoiding the use of OHLs.

62658 Ihere are unlikely to be adverse effects on the designated assets within the study area
when careful routeing and site selection is applied.

62659 Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration of the location surrounding the substation to avoid the
Conservation Area, Parks and Gardens and Listed Buildings, which is necessary to
minimise the impact to setting on the designated assets. However, all other assets are
not situated within the 5 km radius.

Hydrology

62660 For Strategic Option AC6-7, there are four main rivers within this strategic option, two
main rivers that cannot be avoided and two that may be avoided with careful routeing.
There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

62661 Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures should be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). The appropriate consents should be applied for to undertake works
in close proximity to rivers, surface water bodies within the floodplain and near flood
defences.

6.2.662 Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place, when working close to Main Rivers and surface water
bodies, would ensure effects to the water environment are minimised.
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62663 Ihere is not anticipated to be any long term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

62664 Regarding the suitability for the additional converter station, the proposed converter
station location must carefully consider the surrounding area to minimise the impacts on
hydrology, five main rivers are located within a 5 km radius of the substation. Mitigation
measures may be necessary to reduce any adverse effects on these watercourses (i.e.
implementing a minimum construction buffer from the watercourse of 30m or more).

Summary of the socio-economic appraisal — Marine
Offshore Land Use and Other Infrastructure

62665 1hroughout Strategic Option AC6-7, the following receptors have been identified.
e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 19 cables which cannot be avoided.
e There are five active disposal sites, which could all be avoided.
e There is one offshore military firing range that could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There is very little fishing activity within Carmarthen Bay. There are several areas
of fishing activity further north within this strategic option, most notably between
Ireland and the Isle of Man and around the Isle of Arran.

62666 Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements.

62667 Early engagement with cable and pipeline owners/responsible parties could help
mitigate any potential timeline delays of legal implications.

6.2.668 |he active disposal sites could be avoided via routeing and siting.

62669 1he two potential wind sites could be monitored for future development, but, at this
stage, do not require mitigation.

62670 Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 19 cables.

6.2.671  This strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within the study area.

62672 There are shipping routes and fishing grounds within the study area of the strategic
option which will likely require mitigation and consultation.
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Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.673

6.2.674

6.2.675

6.2.676

6.2.677

6.2.678

There are three major settlements present within this strategic option including Kidwelly
in the centre and Burry Port further south on the coast, with North Swansea also located
within 5 km buffer around the substation. Smaller settlements are located throughout
the study area up to the substation.

Burry Port and North Swansea (in close proximity to the substation) can be avoided
through detailed routeing. Routeing around urban areas would have adverse effects on
residential and commercial receptors. Effects include disruption to local communities
and traffic congestion through increased construction traffic and dust from construction
vehicles.

Routeing through these settlements is not possible.

Standard protection measures should be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties could be
carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

There are unlikely to be adverse effects on the features identified within the study area.
Settlements are present within this strategic option, however, due to the temporary
nature of the construction works and with careful routeing, impacts on these areas could
be avoided.

Tourism and Recreation

6.2.679

6.2.680

6.2.681

6.2.682

There are no areas of National Trust Land within this study area, however there are
three National Cycle Network routes, of which National Cycle Network route 4 and 47
cannot be avoided. Crossing these two routes would result in potential temporary visual
impacts to users of the Cycle Network and temporary diversions.

There would likely be consenting implications as a result of temporarily closing, stopping
or diverting Cycle Network, which could lead to timeline delays. If it is not possible to
avoid a National Cycle Network route, standard protection measures should be applied
during the construction phase to mitigate impacts on users and the asset itself. Due to
the temporary nature of the construction works and cabling via trenchless installation
methods, such as HDD, the impacts would not be permanent.

Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation in place, it is unlikely residual effects
will be experienced.

Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area (due to temporary nature
of cabling works) when detailed routeing, stakeholder engagement and mitigation
measures are applied.
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Land Use and Other Infrastructure

6.2.683

6.2.684

6.2.685

6.2.686

6.2.687

Across the study area of Strategic Option AC6-7, the following receptors have been
identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

e One or more OHLs may require crossing.

There is potential for temporary impacts to occur on the land use assets, however, all
assets can be directly avoided with careful routeing of the cable. All impacts are
associated with construction activities of the cable; these are temporary impacts i.e.
noise, vibration, operational disruption and visual impacts.

Cables cannot route through or be in close proximity to Airports and Ports. Mitigation
would require careful routeing to avoid impacts to land use assets and standard
protection measures should be applied during the construction phase. Early
engagement with Airport and Port authorities may be required if construction works are
within the area. Height restrictions on construction vehicles and standard protection
measures will be employed during construction practices and coordination will be
required with NG authorities to notify that work is within close proximity to OHLs to
minimise disruption.

There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is applied.

Regarding suitability for the additional converter station, the study area for the proposed
converter station falls outside of the area where the Ports are located, however, multiple
Historic Landfill Sites and OHLs are present within this area. In addition, the Pembrey
Airport would be in proximity to the landfall location and may pose a potential issue for
the converter station location. Construction is unlikely to be a constraint for routeing and
siting of the converter station although careful routeing around these landfill sites and
OHLs will be required within this strategic option.

Summary of the technical appraisal

6.2.688

6.2.689

Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-7 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at the
existing Swansea North 400 kV substation in South Wales.

e Anew 525 kV DC converter station at Swansea North would be required and the
existing Swansea North substation which requires bay extensions as it is currently
at full capacity. There are currently two 400 kV double circuits leaving the
substation.

e As for all south Wales connections, AC6-7 would require an uprating of the 400 kV
cables within the Severn Cable Tunnel.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.
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Summary of the cost appraisal

6269 As set outin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

62691 Strategic Option AC6-7 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Utilisation of two bays, if available at the time of commissioning, or bay
extensions at the existing Swansea North 400 kV substation to
accommodate new circuits.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
the Swansea North substation.

62692 Table 6.13 below sets out the capital cost for the new circuit technology options. The
new circuit costs are different for each circuit technology.

Table 6.13 - Capital Costs for Strategic Option AC6-7

Item Capital Cost
Substation and Wider £20.5m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (612 km) £26,163.0m £4,288.2m
Total Capital Cost £26,183.5m £4,308.7m

62693 Table 6.14 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator

between technologies. These costs are calculated using the methodology described in
Appendix D.
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6.2.694

6.2.695

Table 6.14 - Lifetime cost by subsea technology option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £26,163.0m £4,288.2m
Circuits
NPV of Cost of Losses £620.8m £157.1m
over 40 years
NPV of Operation & £141.1m £75.5m
Maintenance Costs over
40 years
Lifetime Cost of New £26,925m £4,521m
Circuits

Based on the data in the above tables and with reference to the terminology covered in

paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.

e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has the lowest NPV of Operations & Maintenance costs over a

forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-7 is a 612
km connection, configured as an HVDC subsea circuit, between T-Point and the
existing 400 kV Swansea North Substation. In light of this analysis, our starting

presumption for further development of this option should it be selected, would be for an

HVDC subsea connection.
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Strategic Option AC6-8 — Baglan Bay

Description of the strategic option AC6-8

6269 Strategic Option AC6-8 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) connecting to the existing Baglan Bay 275 kV
substation in south Wales. The maijority of the new circuit would be routed within the
Irish Sea, making landfall on the southern Welsh coastline.

62697 For the purposes of the appraisal of Strategic Option AC6-8, consideration has been
given to the additional costs or impacts of extending the existing Baglan Bay 275 kV
substation to connect AC6-8.

62698 Figure 6.9 below presents an indicative map for Strategic Option AC6-8 (for illustrative
purposes only and does not denote viable development route).

Figure 6.9 - Indicative study area of Strategic Option AC6-8
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6.2.699 The circuit distance for this connection is 612 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the southern
Welsh coastline;

e and a straight-line distance from the landfall to the Baglan Bay substation.

62700 This strategic option is formed of a HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Baglan Bay. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project, which falls within NGET’s licence
area. Approximately 1 km of onshore underground HVDC cable would be required from
the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

62701  There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSls, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, our appraisal shows that:

e There is one SPAs which cannot be avoided - Skomer, Skokholm, and the Seas
Off Pembroke SPA.

e There are four SACs which cannot be avoided - Bristol Channel Approaches SAC,
Pembrokeshire Marine SAC, West Wales Marine SAC, and North Anglesey
Marine SAC. There is one SAC that is unlikely to be avoided - The North Channel
SAC.

e SSSI sites occupy this coastline and are unlikely to be avoided.
e All MCZs could be avoided.
e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

62702  This strategic option passes through one unavoidable SPA and four unavoidable SACs
within Welsh waters, and one likely unavoidable SACs, off the coast of Northern Ireland.
There is one unavoidable MPA in Scotland. Although other designated sites in this
strategic option could be avoided, there is still potential for direct and indirect impacts to
protected species due to migratory and foraging ranges.

62703 Where features cannot be avoided, there is potential for habitat loss or damage as a
result of construction activities (e.g. cable burial, cable protection).

6.2.704  Detailed cable routeing may be used to avoid designations. Micro siting and trenchless
construction methods at landfall could also be used to avoid direct impacts to Annex |
habitats.

6.2.705  Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
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SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

62706 Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce
potential effects to the marine environment.

62707  Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. It will remain likely, and therefore it is anticipated that there will be consenting
implications related to these designated sites.

62708 It should be noted that there are currently: seven cables which cross the Skomer,
Skokholm, and the Seas Off Pembroke SPA, seventeen that cross the Bristol Channel
Approaches, eight cables which cross the North Anglesey Marine SAC, nine cables
which cross The North Channel SAC and six that cross The Clyde Sea Sill MPA,
indicating that consent within these areas is possible.

62709  There is currently one cable that crosses the Pembrokeshire Marine SAC: the Greenlink
Interconnector, which has triggered IROPI and may pose a consenting risk.

Marine Historic Environment

62710 Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

62711  During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features.

62712 It is considered that marine wrecks could be avoided through detailed routeing and
micro-siting. A precautionary exclusion zone could be applied to wrecks within which no
temporary or permanent works could take place.

62713 Itis likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

62714  Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

62715 It cannot not be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

62716  1hroughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present.

62717  The beach width around the potential Baglan Bay landfall area is generally less than
500 m with the exception of the mouth of the River Neath which exceeds 1 km. This
area may be avoided, however, there are potential terrestrial constraints which may
restrict this. The beach width means this area may be suitable for landfall. On the
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contrary, the area around the River Neath mouth has a wider intertidal zone so it may
not be suitable for construction, but it could be avoided.

62718  The coastal height is generally less than 30 m so it may be suitable for landfall.

62719 The Clyde Sea Sill MPA is partially designated for its 'circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf
seabed'. It cannot be avoided. Sediments and geological features within the Clyde Sea
Sill MPA are likely to be disturbed from cable installation activities. Construction
activities may result in direct geological impacts.

62720  This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

62721  Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments. Technical and engineering
input would be required to determine if the intertidal area would allow for construction.

62722 Best practice methods for cable burial can be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

62723 Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

62724 The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely though
that there will be consenting implications related to this designated site.

62725 It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within the area is possible. Under any strategic option selected,
this site will require crossing.

Summary of the environmental appraisal — Terrestrial
Terrestrial Ecology

62726  Ihere are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, our appraisal shows that:

e There are no SPAs, Country Parks, Registered Common Land and RSPB
Reserves within this strategic option.

e All other receptors could be avoided.

62727  There is potential for impacts to designated features of one designated sites (SSSI) that
will be in close proximity to making landfall, associated with construction activities of the
cable. The relevant designated features that could be impacted include habitat loss,
loss of vegetation, visual and biodiversity impact and disturbance to species.
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6.2.728

6.2.729

6.2.730

6.2.731

Mitigation in relation to SSSI may include surveys to confirm habitat and root
presence/location, micro routeing and/or trenchless installation methods. While routeing
underground cables through or near ancient woodlands can be mitigated through
careful planning, the use of advanced technologies, and ecological management
practices, some residual effects may persist. There are not anticipated to be any
residual effects on other protected sensitive ecology receptors (i.e. SPAs, SACs,
Ramsar, NNR and LNRs etc).

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

There are not anticipated to be any adverse outcomes associated with the presence of
sensitive ecology receptors within this strategic option. The likely mitigation measures
are considered to be standard and in line with other cable laying projects. SSSIs may be
avoided via routeing and siting, however, if this is not optional, further environmental
assessments (e.g. HRA) may be required in association with this strategic option.

Regarding suitability for the additional converter station, the study area for the proposed
converter station only contains a limited amount of statutory designated ecological
designations (i.e. SSSIs, LNRs, NNRs and Ancient Woodlands), however, within the 5
km radius there are large amounts of areas clear of these designations thus, no impacts
are anticipated as a result of its construction or operation.

Air Quality

6.2.732

6.2.733

6.2.734

Within this strategic option, the Neath Port Talbot AQMA is present in the southeast of
the study area. It is generally advisable to avoid construction traffic through Port Talbot.

With a CTMP and other mitigation measures in place for the construction phase, it is not
anticipated that there will be any long-term adverse outcomes associated with the Port
Talbot AQMA within this strategic option.

The AQMA falls within the 5 km study area for the proposed converter station thus,
careful siting will be required when placing the converter station to avoid long term
impacts to the Port Talbot AQMA. By avoiding siting the converter station in close
proximity to the AQMA, no impacts are anticipated as a result of its construction or
operation.

Geology and Soils

6.2.735

6.2.736

6.2.737

Throughout Strategic Option AC6-8, Grade 3 Agricultural land cannot be avoided. Large
areas of Peatland could be avoided.

Grade 3 agricultural land is unavoidable given its extent throughout the strategic option.
There is potential for adverse effects on agricultural land and soils. This may present
scrutiny from technical consultees during the planning stage. Construction on this land
may lead to soil compaction, which reduces soil permeability and aeration and loss of
agricultural productivity.

Where routeing through Grade 3 agricultural land is unavoidable, standard protection
measures should be implemented during the construction phase to minimise impacts on
soils.
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62738 Construction methods such as low-ground-pressure machinery can be utilised to
minimise soil compaction. Implementation of controlled traffic strategies to limit the
movement of heavy vehicles to designated areas may be required. Additional surveys
may also be required to verify desk-based data. With these mitigation measures put in
place, it is unlikely there would be significant residual effects to these receptors.

62739 Regarding suitability for the additional converter station, the proposed converter station
within this strategic option will most likely be located within Grade 3 agricultural land due
to the current location of Baglan Bay substation. Large areas around the substation are
classified as Urban areas, thus not suitable for converter station location.

Landscape and Visual Amenity

62740 Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

e There is one Coastal Path which cannot be avoided - Wales Coast Path.
e There is one LandMAP aspect rated as High within this strategic option.

62741 There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts to users of Coastal Path. There would likely
be consenting implications as a result of closing, stopping or diverting PRoW. This could
lead to timeline delays.

62742 Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground) and Coastal Paths, where possible. There is also
likely the need to implement erosion control measures

6.2.743  Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

62744 Regarding suitability for the additional converter station, permanent impacts from the
converter station during the construction and operational phase can be mitigated
through standard landscaping and visual screening measures.

Historic Environment

62745  Within the study area of Strategic Option AC6-8, there are international and national
designated or important historic environment and cultural heritage sites present
throughout the study area.

e All Listed Buildings (Grade | and II*), Scheduled Monuments (SMs), Registered
Parks and Gardens, Conservation Areas can be avoided.

62746 There is potential for temporary impacts to occur to the setting of the heritage assets,
however, all assets can be directly avoided with careful routeing of the cable. All
impacts are associated with construction activities of the cable; these are temporary
impacts i.e. noise, vibration and visual impacts.

62747  There are unlikely to be adverse effects on the designated assets within the study area
when careful routeing and site selection is applied.
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6.2.748

Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration of location surrounding the substation; this is necessary
to minimise the impact to setting on the designated assets.

Hydrology

6.2.749

6.2.750

6.2.751

6.2.752

6.2.753

6.2.754

All main rivers within the strategic option’s study area could be avoided. There is
potential for impacts on hydrology and flood risk within this strategic option, however,
most of the features identified can be directly avoided with careful routeing and
mitigated by using standard protection measures during construction.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures should be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). The appropriate consents should be applied for to undertake works
in close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors.

There is not anticipated to be any long-term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must careful consider impacts on hydrology as two main rivers are located
within a 5 km radius of the substation. Mitigation measures may be necessary to reduce
any adverse effects on these watercourses (i.e. implementing a minimum construction
buffer from watercourses of 30m or more).

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.755

Throughout Strategic Option AC6-8, the following receptors have been identified;
e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 22 cables which cannot be avoided.

e There are five active disposal site; these could all be avoided.
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6.2.756

6.2.757

6.2.758

6.2.759

6.2.760

e There is one offshore military firing range which could be avoided.

e There are several key shipping corridors which cross this study area between
England and Ireland and Scotland and Ireland. These include common Ferry
routes.

e There is very little fishing activity within Carmarthen Bay. There are several areas
of fishing activity further north within this strategic option, most notably between
Ireland and the Isle of Man.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements. Early
engagement with cable and pipeline owners/responsible parties would help mitigate any
potential timeline delays of legal implications.

The active disposal sites could be avoided via routeing and siting.

There is potential for interaction between construction vessels and other marine vessel
users, which may lead to consenting and legal implications. Notice to mariners,
engagement with FLOs, and consultation would likely be required to mitigate potential
effects arising from interactions with fisheries and other vessel users in this strategic
option’s study area.

The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation. Under any strategic option selected, there will be a
requirement to cross at least three pipelines and at least 22 cables.

This strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within the study area. There are shipping routes
and fishing grounds within this option which will likely require mitigation and
consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.761

6.2.762

6.2.763

6.2.764

6.2.765

There are eight major settlements present within this strategic option: Skewen is located
in the northwest of this strategic option’s study area, along with Coed Darcy and Jersey
Marine to the west. The major settlements of Briton Ferry, Baglan, Baglan Moors,
Aberavon and Port Talbot are spread across the southeast of this area. The existing
substation is located in close proximity to the individual properties; however, routeing
will not have to pass these residential areas.

Effects include disruption to local communities and traffic congestion, through increased
construction traffic and dust from construction vehicles.

Routeing through these settlements is not possible.

Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties should
be carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.
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62766  With appropriate mitigation measures in place, it is unlikely that there would be residual
effects to these receptors.

62767  There are unlikely to be adverse effects on the features identified within the study area.
Settlements are present within this strategic option, however, due to the temporary
nature of the construction works and with careful routeing, these areas could be
avoided.

Tourism and Recreation

62768 I1here are no areas of National Trust Land within this study area. However, there are
three National Cycle Network routes, all of which could be avoided.

62769 There are no adverse effects due to the routeing not crossing or impacting these assets.

Land Use and Other Infrastructure

62770  Across the study area of Strategic Option AC6-8, the following receptors have been
identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

62771  All OHLs and cables could be avoided. There is potential for temporary impacts to occur
on the land use assets, however, all assets can be directly avoided with careful routeing
of the cable. All impacts are associated with construction activities of the cable; these
are temporary impacts i.e. noise, vibration, operational disruption and visual impacts.

62772 Cables cannot route through or be in close proximity to Ports. Mitigation would require
careful routeing to avoid impacts to land use assets, standard protection measures
should be applied during the construction phase. Early engagement with Port authorities
may be required if construction works are within the area. Height restrictions on
construction vehicles and standard protection measures will be employed during
construction practices, coordination will be required with NG authorities to notify that
work is within close proximity to OHLs to minimise disruption.

62773  There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is applied.

62774 Regarding suitability for the additional converter station, the study area for the proposed
converter station falls within the area where the Historic Landfill Sites, OHLs, Ports are
located thus, careful placement is required however, construction is unlikely to be a
constraint for routeing and siting of the converter station within this strategic option.
Summary of the technical appraisal

Summary of the technical appraisal

62775 Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-8 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

62776  Technical analysis of this strategic option is as follows:
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e This subsea connection starts from T-Point in Scotland and terminates at the
existing Baglan Bay 275 kV substation.

e A new 525 kV DC converter station at Baglan Bay would be required and the
existing Baglan Bay substation would require a two-bay extension.

e This strategic option would also require rebuild at Margam and Pyle 275 kV
substations.

e As for all south Wales connections, AC6-8 would require an uprating of the 400 kV
cables within the Severn Cable Tunnel.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

62777  There is extensive enabling works required for this option, a summary of which is as
follows:

e Upgrade of 132 kV circuits up to 275 kV

e Cable section replacement in Baglan Bay — Swansea & Baglan Bay — Margam
circuits

e Reconductoring of two 275 kV circuits from Baglan Bay substation

e Bay extension at Swansea North 400 kV substation to accommodate a new 400/275
kV transformer.

e Super-Grid Transformer (SGT) replacement at Swansea North

Summary of the cost appraisal

62778 As set outin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 KV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

62779  Strategic Option AC6-8 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Bay extensions at the existing Baglan Bay 275 kV Substation to
accommodate the AC6 connection.

o Rebuild at Margam and Pyle 275 kV substation and uprating to 400 kV
e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
the Baglan Bay substation.

62780 Table 6.15 below sets out the capital cost for the new circuit technology options. The
new circuit costs are different for each circuit technology.
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6.2.781

6.2.782

6.2.783

Table 6.15 - Capital Costs for Strategic Option AC6-8

Item Capital Cost
Substation and Wider £20.5m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (612 km) £26,163.0m £4 195.3m
Total Capital Cost £26,183.5m £4,215.8m

Table 6.16 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.16 - Lifetime cost by subsea technology option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £26,163.0m £4.195.3m
Circuits
NPV of Cost of Losses £620.8m £157.1m
over 40 years
NPV of Operation & £141.1m £75.5m
Maintenance Costs over
40 years
Lifetime Cost of New £26,925m £4,428m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has the lowest NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-8 is a 612
km connection, configured as an HVDC subsea circuit, between T-Point and the
existing 275 kV Baglan Bay Substation. In light of this analysis, our starting presumption
for further development of this option should it be selected, would be for an HVDC
subsea connection.
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Strategic Option AC6-9 — South Wales West Connection Node B

Description of the strategic option AC6-9

62784  Strategic Option AC6-9 involves the development of a new transmission circuit from the
Central/South Ayrshire (T-Point) connecting to the proposed South Wales West
Connection Node B 400 kV substation in the Bridgend area in South Wales. The
majority of the new circuit would be routed within the Irish Sea, making landfall on the
southern Welsh coastline.

62785 For the purposes of the appraisal of Strategic Option AC6-9, consideration has been
given to the additional costs or impacts of connecting into the proposed South Wales
Connection Node B 400 kV substation.

62786 Figure 6.10 below presents an indicative map for Strategic Option AC6-9 (for illustrative
purposes only and does not denote viable development route).

Figure 6.10 - Indicative study area of Strategic Option AC6-9
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National Grid | June 2026 | Cyswlit Gorllewinol 2 (Western Link 2) | Strategic Options Report 145



6.2.787

6.2.788

The circuit distance for this connection is 630 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the southern
Welsh coastline;

e and a straight-line distance from the landfall to the South Wales West Connection
Node B substation.

This strategic option is formed of a HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Bridgend. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project, which falls within NGET’s licence
area. Approximately 11 km of onshore underground HVDC cable would be required
from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.789

6.2.790

6.2.791

6.2.792

There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSlIs, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, our appraisal shows that:

e There is one SPA which cannot be avoided — the Skomer, Skokholm, and the
Seas Off Pembroke SPA.

e There are four SACs which cannot be avoided - Bristol Channel Approaches SAC,
Pembrokeshire Marine SAC, West Wales Marine SAC, and North Anglesey
Marine SAC.

e There is one SAC that is unlikely to be avoided - The North Channel SAC.
e All MCZs could be avoided.
e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but some of these may be
avoided.

Where features cannot be avoided there is potential for habitat loss or damage as a
result of construction activities (e.g. cable burial, cable protection).

This strategic option passes through one unavoidable SPA and four unavoidable SACs
within Welsh waters, and one likely unavoidable SAC, off the coast of Northern Ireland.
There is one unavoidable MPA in Scotland. This may result in direct loss of habitat and
potential direct impacts to protected species associated with these designations.

Although other designated sites in this strategic option could be avoided, there is still
potential for direct and indirect impacts to protected species due to migratory and
foraging ranges. Detailed cable routeing may be used to avoid designations and micro
siting and trenchless construction methods at landfall could also be used to avoid direct
impacts to Annex | habitats.
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62793  Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

62794  Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce effects
to the marine environment.

62795 Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
methods. It will remain likely, and therefore it is anticipated that there will be consenting
implications related to these designated sites.

62796 In addition to these designated areas, there are areas of Annex | reef habitat throughout
this Strategic option, including large areas located within Bristol channel, around the
Pembrokeshire Peninsula and to the north-west of Anglesey. The reef habitat around
the Pembrokeshire Peninsula is a primary reason for designation of the Pembrokeshire
Marine SAC.

62797 It should be noted that there are currently: seven cables which cross the Skomer,
Skokholm, and the Seas Off Pembroke SPA, seventeen that cross the Bristol Channel
Approaches, eight cables which cross the North Anglesey Marine SAC, nine cables
which cross The North Channel SAC and six that cross The Clyde Sea Sill MPA,
indicating that consenting within these areas is possible.

62798 There is currently one cable that crosses the Pembrokeshire Marine SAC: the Greenlink
Interconnector, which has triggered IROPI and may pose a consenting risk.

Marine Historic Environment

62799 Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

6.2.800 During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works could take place.

6.2.801 lItis likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

62802 (Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

6.2.803 It cannot be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.
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Marine Geology

6.2.804

6.2.805

6.2.806

6.2.807

6.2.808

6.2.809

6.2.810

6.2.811

6.2.812

Throughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present. This study area has complex seabed geomorphology,
including glacial bedform features and prominent toughs (e.g. North Channel, Beaufort’'s
Dyke, Manx Depression). These may be avoided through routeing and geotechnical and
geophysical survey works.

The beach width around the potential Bridgend landfall area is generally less than

500 m with the exception of the area around the Traeth yr Afon mouth that has a wider
intertidal zone, so it may not be suitable for construction, but it could be avoided. The
coastal height is generally less than 30 m, so it may be suitable for landfall, however,
there are areas greater than 30 m which could be avoided.

The Clyde Sea Sill MPA is partially designated for its 'circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf seabed’
and cannot be avoided. Sediments and geological features within the Clyde Sea Sill
MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.

Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments. Technical and engineering
input would be required to determine if the intertidal area would allow for construction.

Best practice methods for cable burial can be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely,
though, that there will be consenting implications related to this designated site.

It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial Ecology

6.2.813

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, our appraisal shows that:

e There are no SPAs or Ramsar sites, RSPB Reserves within this strategic option.
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6.2.814

6.2.815

6.2.816

6.2.817

6.2.818

e There are four SSSls along the coastline of this strategic option; all can be
avoided.

e There is one LPA, IBA and SAC within this strategic option; all can be avoided.
e All other receptors could be avoided.

There is potential for impacts to designated features of one or more designated sites
(Ancient Woodlands) that cannot be avoided, associated with construction activities of
the cable. The relevant designated features that could be impacted include habitat loss,
loss of vegetation, as well as visual and biodiversity impact.

Although NNRs, LNRs, Country Park and other SSSIs could be avoided, there is still
potential for direct and indirect impacts on these receptors.

Mitigation in relation to Ancient Woodlands may include surveys to confirm habitat and
root presence/location, micro routeing and/or trenchless installation methods. While
routeing underground cables through or near ancient woodlands can be mitigated
through careful planning, the use of advanced technologies, and ecological
management practices, some residual effects may persist. There are not anticipated to
be any residual effects on other protected sensitive ecology receptors (i.e. NNRs, LNRs
Country Park and other SSSis etc).

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
parties to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

Regarding suitability for the additional converter station, the study area for the proposed
converter station only contains a limited amount of statutory designated ecological
designations (i.e. a few SSSIs and Ancient Woodlands), however, within the 5 km
radius, there are large amounts of areas clear of these designations, thus, no impacts
are anticipated as a result of its construction or operation.

Air Quality

6.2.819

Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.820

6.2.821

6.2.822

Throughout the study area of this strategic option, underlying geology has identified
Agricultural Land of Classification Grades 1, 2, 3, 4 and 5, as well as peatlands,
geoparks and Regionally Important Geodiversity Sites. From these, Grade 3 Agricultural
land cannot be avoided, but Grades 1 and 2 Agricultural Land could be avoided.
Peatland and Regionally Important Geodiversity Sites could be avoided.

Grade 3 agricultural land would likely need to be routed through given its extent along
the coast of this strategic option. There is potential for adverse effects on agricultural
land and soils, which may present scrutiny from technical consultees during the
planning stage. However, the land is not considered to be of the highest quality
compared to Grades 1 and 2.

It is generally advisable to avoid routeing south of Bridgend and the surrounding areas
of Pyle. Routeing should aim to avoid Grade 3 agricultural land where possible by
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cabling nearby Porthcawl. Standard protection measures should be implemented during
the construction phase to minimise impacts on soils.

62823 Construction methods such as low-ground-pressure machinery can be utilised to
minimise soil compaction. Implementation of controlled traffic strategies to limit the
movement of heavy vehicles to designated areas may be required. Additional surveys
may also be required to verify desk-based data. With these mitigation measures put in
place, it is unlikely that there would be residual effects to these receptors.

6.2.824 Whilst there are areas of Grade 1 and 2 agricultural land within this strategic option,
these areas could be avoided through detailed routeing. However, if an alternative route
is chosen in the future, Grade 2 land within the study area could be impacted.

62825 Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural lands,
particularly Grade 1 and 2 land. Large areas around the substation are classified as
Grade 4 or lower. Areas of Grade 4 or below and 'non-agricultural' land are more
suitable locations for the converter station however, within this strategic option the
converter station may require being located in Grade 3 land and mitigation measures
may still be necessary to reduce any adverse effects.

Landscape and Visual Amenity

62826 Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

e There is one Coastal Path which cannot be avoided - Wales Coast Path.
e The Heritage Coast could be avoided.

e There are three LandMAP aspects rated as Outstanding and one rated as High
within this strategic option.

62827 There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts to users of Coastal Path.

62828 There would likely be consenting implications as a result of closing, stopping or diverting
PRoW which could lead to timeline delays.

62829 Although the Heritage Coast can be avoided, there is still potential for direct and indirect
impacts to landscape and visual receptors.

6.2.830 Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and routeing, as well as likely implementing erosion control measures.
Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground), Heritage Coast and Coastal Paths where
possible.

62831 Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

62832 Potential temporary adverse visual effects due to construction and future maintenance
of underground cable, this can be reduced through careful routeing. There is not
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6.2.833

anticipated to be any adverse outcomes associated with the presence of sensitive
receptors within this strategic option.

Regarding suitability for the additional converter station, permanent impacts from the
converter station during the construction and operational phase can be mitigated
through standard landscaping and visual screening measures.

Historic Environment

6.2.834

6.2.835

6.2.836

6.2.837

6.2.838

There are international and national designated or important historic environment and
cultural heritage sites present throughout the study area of AC6-9.

e All Listed Buildings (Grade | and 11*), SMs, Registered Parks and Gardens,
Conservation Areas and RLOSIs could be avoided.

There is potential for temporary impacts to occur to the setting of the heritage assets,
however, all assets can be directly avoided with careful routeing of the cable. All
impacts are associated with construction activities of the cable, these are temporary
impacts i.e. noise, vibration and visual impacts.

Mitigation would require careful routeing to avoid impacts to designated heritage assets;
standard protection measures should be applied during the construction phase.

With these mitigation measures put in place, it is unlikely that there would be residual
effects to these receptors due to the temporary and transient nature of the construction
works and the long-term visual impact is low risk due to avoiding the use of OHLs.

Regarding suitability for the additional converter station, the proposed converter station
will require careful consideration of the area surrounding the substation to minimise the
setting impacts on the designated assets.

Hydrology

6.2.839

6.2.840

6.2.841

6.2.842

6.2.843

For Strategic Option AC6-9, there is one main river that cannot be avoided.

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures should be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). The appropriate consents should be applied for to undertake works
in close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.

There is not anticipated to be any long-term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, the proposed converter station
location must careful consider impacts on hydrology as two main rivers are located
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within a 5 km radius of the substation. Mitigation measures may be necessary to reduce
any adverse effects on these watercourses, i.e. implementing a minimum construction
buffer from watercourses of 30m or more.

Summary of the socio-economic appraisal — Marine
Offshore Land Use and Other Infrastructure

6.2.844  Throughout Strategic Option AC6-9, the following receptors have been considered;
Subsea and surface wells, Pipelines, Windfarms, Cables, Aggregate extraction sites,
Disposal sites, Military areas, Shipping routes and Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are two potential wind sites which are in the concept/early planning stage.
These sites may be avoided.

e There are 22 cables which cannot be avoided.
e There are five active disposal site; these can all be avoided.
e There is one offshore military firing range, which could be avoided.

e There are several key shipping corridors which cross this study area between
England and Ireland and Scotland and Ireland. These include common Ferry
routes.

e There is very little fishing activity within Carmarthen Bay. There are several areas
of fishing activity further north within this strategic option, most notably between
Ireland and the Isle of Man.

6.2.845 Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements. Early
engagement with cable and pipeline owners/responsible parties would help mitigate any
potential timeline delays of legal implications.

62846 The active disposal sites could be avoided via routeing and siting.

62847  The two potential wind sites should be monitored for future development, but, at this
stage, do not require mitigation.

6.2.848 There is potential for interaction between construction vessels and other marine vessel
users, this may lead to consenting and legal implications. Notice to mariners,
engagement with FLOs, and consultation would likely be required to mitigate potential
effects arising from interactions with fisheries and other vessel users in this strategic
option.

62849 Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 22 cables.

6.2.850 Ihis strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within the study area. There are shipping routes
and fishing grounds within this strategic option which will likely require mitigation and
consultation.
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Summary of the socio-economic appraisal — Terrestrial
Settlement and Population

62851 There are four major settlements present within this strategic option: Maesteg,
Porthcawl, Pyle and Bridgend.

62852 Skewen is located in the north west of this strategic option. The major settlements of
Briton Ferry, Baglan, Baglan Moors, Aberavon and Port Talbot are spread across the
south east of this strategic option.

6.2853 Effects include disruption to local communities and traffic congestion, through increased
construction traffic and dust from construction vehicles.

62854 Routeing through these settlements is not possible.

6.2.855 Standard protection measures should be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties should
be carefully routed around and avoided.

62856 Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

6.2.857  With appropriate mitigation measures in place, it is unlikely that there would be residual
effects to these receptors.

62858 There are unlikely to be adverse effects on the features identified within the study area.
Settlements are present within this strategic option however due to the temporary
nature of the construction works and with careful routeing, these areas could be
avoided.

Tourism and Recreation

62859 Ihere are no areas of National Trust Land, however, there is one National Cycle
Network route, National Cycle Network route 5, which cannot be avoided.

62860 Crossing this route would result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There would likely be consenting implications
as a result of temporarily closing, stopping or diverting Cycle Network. This could lead
to timeline delays.

62861 If it is not possible to avoid a National Cycle Network route, standard protection
measures should be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and cabling
via trenchless installation methods (such as HDD) the impacts would not be permanent.

62862 Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation in place, it is unlikely residual effects
will be experienced.

62863 Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area (due to the temporary
nature of cabling works) when detailed routeing, stakeholder engagement and
mitigation measures are applied.
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Land Use and Other Infrastructure

6.2.864

6.2.865

6.2.866

6.2.867

6.2.868

Across the study area of Strategic Option AC6-9, the following receptors have been
identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided.

e Two OHLs will require crossing.

There is potential for temporary impacts to occur on the land use assets, however, all
assets can be directly avoided with careful routeing of the cable. All impacts are
associated with construction activities of the cable; these are temporary impacts i.e.
noise, vibration, operational disruption and visual impacts.

Cables cannot route through or be in close proximity to Airports and Ports. Mitigation
would require careful routeing to avoid impacts to land use assets and standard
protection measures should be applied during the construction phase. Early
engagement with Airport and Port authorities may be required if construction works are
within the area. Height restrictions on construction vehicles and standard protection
measures will be employed during construction practices and coordination will be
required with NG authorities to notify that work is within close proximity to OHLs to
minimise disruption.

There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is applied.

Regarding suitability for the additional converter station, the study area for the proposed
converter station falls outside of the area where the Airport and Ports are located,
however, multiple Historic Landfill Sites and two OHLs fall within this area. Construction
is unlikely to be a constraint for routeing and siting of the converter station although
careful routeing around these landfill sites and OHLs will be required within this strategic
option.

Summary of the technical appraisal

6.2.869

6.2.870

Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-9 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at a new
South Wales West Connection Node B 400 kV substation in the Bridgend area in
South Wales. It has been triggered by the Celtic Sea project which will look to
connect 1.5 GW into the substation. AC6-9 would require two bays at this
substation to facilitate the connection. Should the Celtic Sea project not proceed,
the ten-bay substation would be required as part of the Project scope of works and
has been included in this appraisal to account for this eventuality.

e Anew 525 kV DC converter station at the Bridgend area would be required and
the proposed South Wales Connection Node B 400 kV substation would need to
accommodate the bay extensions required for AC6-9 to connect at this substation.
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e As for all south Wales connections, AC6-9 would require an uprating of the 400 kV
cables within the Severn Cable Tunnel.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

62871 As set outin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 KV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

62872 Strategic Option AC6-9 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Currently, there is no existing substation infrastructure in the Bridgend area.
The substation that AC6-9 would be connecting into is, as of now, being
triggered by different projects in the area; Should these projects not
proceed, the ten-bay substation would be required as part of the Project
scope of works and has, hence, been included in the cost appraisal to
account for this eventuality.

o Inthe case where the SWCN B substation is triggered by planned projects

in the Bridgend area, AC6-9 would only require to utilise two bays at the
site.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would

require two converter stations in total, with one of the converters located at
the SWCN B substation.

62873 Table 6.17 below sets out the capital cost for the new circuit technology options. The
new circuit costs are different for each circuit technology.

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 155



6.2.874

6.2.875

6.2.876

Table 6.17 - Capital Costs for Strategic Option AC6-9

Item Capital Cost
Substation and Wider £179.4m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (630 km) £26,923.2m £4 323.4m
Total Capital Cost £27,102.6m £4,502.8m

Table 6.18 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.18 - Lifetime cost by subsea technology option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £26,923.2m £4.323.4m
Circuits
NPV of Cost of Losses £632.0m £157.1m
over 40 years
NPV of Operation & £145.5m £75.5m
Maintenance Costs over
40 years
Lifetime Cost of New £27,701m £4,556m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has the lowest NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-9 is a 630
km connection, configured as an HVDC subsea circuit, between T-Point and a new
South Wales West Connection Node B substation. In light of this analysis, our starting
presumption for further development of this option should it be selected, would be for an
HVDC subsea connection.
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Strategic Option AC6-10 — Connah’s Quay

Description of the strategic option AC6-10

6.2877  Strategic Option AC6-10 involves the development of a new transmission circuit from
the Central/South Ayrshire (T-Point) to the proposed Connah’s Quay 400 kV substation
in the Deeside area in North Wales. The majority of the new circuit would be routed
within the Irish Sea, making landfall on the northern Welsh coastline.

62878 For the purposes of the appraisal of Strategic Option AC6-10, consideration has been
given to the additional costs or impacts of accommodating the Project connection at the
proposed Connah’s Quay 400 kV substation.

62879 Figure 6.11 below presents an indicative map for Strategic Option AC6-10 (for
illustrative purposes only and does not denote viable development route).

Figure 6.11 - Indicative study area of Strategic Option AC6-10

T - Point

N

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buned cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

MNew offshore circurt

Electricity transmission
boundary

Indicative map for reference only
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6.2.880 The circuit distance for this connection is 330 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the northern Welsh
coastline; and

e a straight-line distance from the landfall to the Connah’s Quay substation.

6.2.881 This strategic option is formed of an HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Connah’s Quay. The converter stations each have an approximate footprint of 6 ha
(an indicative diagram is provided in Appendix C). This SOR only considers the
converter station element on the southern end of the Project, which falls within NGET’s
licence area. Approximately 40 km of onshore underground HVDC cables would be
required from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.882 IThere are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSls, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, our appraisal shows that:

e There is one SPA which cannot be avoided — Liverpool Bay SPA.

e There are two SACs which are unlikely to be avoided - North Channel SAC and
North Anglesey Marine SAC.

e SSSI sites along the coastline could be avoided.
e All MCZs could be avoided.
e There is one MPA which cannot be avoided - The Clyde Sea Sill MPA.

e Annex | habitats (reefs) are reported along this coastline. Reefs, sandbanks, and
submarine structures are present within this route, but these may be avoided.

6.2.883 Ihis strategic option passes through one unavoidable SPA at the point of potential
landfall, and two likely unavoidable SACs, one between Wales and Isle of Man and the
other off the coast of Ireland. There is one unavoidable MPA in Scotland. This could
result in direct loss of habitat and potential direct impacts to protected species
associated with these designations.

6.2.884 Although other designated sites in this strategic option can be avoided, there is still
potential for direct and indirect impacts to protected species due to migratory and
foraging ranges.

62885 \Where features cannot be avoided there is potential for habitat loss or damage due to
construction activities (e.g. cable burial, cable protection). Detailed cable routeing could
be used to avoid designations. Micro siting and trenchless construction methods could
also be used to avoid direct impacts to Annex | habitats, where appropriate.

62886 Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SPA(s),
SAC(s), and or an MPA(s)), a Habitats Regulation Assessment (HRA) may be required.
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6.2.887

6.2.888

6.2.889

Detailed assessment and engagement with the relevant regulator(s) will be carried out
to identify the necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce the
potential for effects to the marine environment.

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through design and construction methods.
However, it will remain likely, and therefore it is anticipated that there will be consenting
implications related to these designated sites such as potential seasonal restrictions.

It should be noted that there are currently 33 cables which cross the Liverpool Bay SPA,
eight cables which cross the North Anglesey Marine SAC, nine cables which cross The
North Channel SAC and six that cross The Clyde Sea Sill MPA indicating that consent
within these areas is possible.

Marine Historic Environment

6.2.890

6.2.891

6.2.892

6.2.893

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided. During construction, there is the potential for accidental direct
physical effects to the marine historic environment due to the potential for unknown
wrecks or archaeological features. It is considered that marine wrecks could be avoided
through detailed routeing and micro-siting. A precautionary exclusion zone could be
applied to wrecks, within which no temporary or permanent works should take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

At this stage, it cannot be confirmed that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.894

6.2.895

6.2.896

Sediment type and depth throughout this strategic option are variable, with areas of
exposed bedrock being present.

The beach width around the potential Bodelwyddan landfall area is less than 500 m,
with the exception of near the mouth of the River Clwyd which could be avoided. Areas
with a beach width less than 500 m are suitable for landfall. The coastal height is mostly
less than 30 m so may be suitable for landfall.

The Clyde Sea Sill MPA is partially designated for its 'circalittoral and offshore sand and
coarse sediment communities' and 'marine geomorphology of the Scottish shelf
seabed'. It cannot be avoided. Sediments and geological features within the Clyde Sea
Sill MPA are likely to be disturbed as a result of cable installation activities. Construction
activities may result in direct geological impacts.
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62897  This study area has complex seabed geomorphology, including glacial bedform features
and prominent toughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

6.2.898 Ihere is potential that cables may not be fully buried due to the variable sediment type
and depth.

6.2.809  Additional cable protection methods are likely to be required where the sediment is not
of sufficient type and/or depth for burial. Geotechnical and geophysical surveys will help
to inform routeing and micro siting activities which could help to avoid complex
geomorphological features and shallow/mobile sediments.

62900 Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be relatively small and potential effects from
construction are anticipated to be primarily temporary and transient in nature.

62901 Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

62902 The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely though
that there will be consenting implications related to this designated site.

62903 It should be noted that there are currently six cables that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial
Terrestrial Ecology

6.2.904 There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, our appraisal shows that:

e There are four SACs, one SPAs, one Ramsar site, ten SSSIs, six LNRs, Common
Land, one RSPB Reserve and Ancient Woodland within this strategic option.

e All receptors can be avoided with detailed routeing.

62905 There is potential for impacts to designated features of one or more designated sites
(Ancient Woodlands, SPA, SAC, Ramsar, LNR, and SSSIs) that may not be able to be
avoided, associated with construction activities of the cable. However, these features
are present at the eastern most point of the strategic option thus, if the cable was to
make landfall to the northwest of Abergele then these designations could be avoided.

62906 Although Ancient Woodlands, SPA, SAC, Ramsar, LNR, and SSSIs can be avoided,
there is still potential for direct and indirect impacts these receptors.

62907 Mitigation in relation to the designated sites may include surveys to confirm habitat and
root presence/location, micro routeing and/or trenchless installation methods, sediment
and erosion control measures. If routeing and landfall was to occur to the northwest of
Abergele then it is not anticipated that there would be any residual effects on other
protected sensitive ecology receptors (i.e. SPA, SAC, Ramsar, LNR etc). Ancient
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6.2.908

6.2.909

6.2.910

Woodlands and SSSIs would have temporary impacts, and careful routeing would be
required.

There is potential to avoid some of the designated sites within this strategic option.
Early engagement with all potential regulatory parties to discuss any protected sites
which cannot be avoided would aid in minimising potential timeline delays associated
with multiple consenting regimes being used.

It is not anticipated that there would be any long term adverse outcomes associated
with the presence of sensitive ecology receptors within this strategic option. The likely
mitigation measures are considered to be standard and in line with other cable laying
projects. Further environmental assessments (e.g. HRA) may be required in association
with this strategic option.

Regarding suitability for the additional converter station, the study area for the proposed
converter station contains statutory designated ecological designations (i.e. a SSSI,
SAC and Ancient Woodlands), however, within the 5 km radius, there are large areas
clear of these designations. Thus, careful siting will be required to place the converter
station so that no impacts are anticipated as a result of its construction or operation.

Air Quality

6.2.911

Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.912

6.2.913

6.2.914

6.2.915

6.2.916

Throughout the study area of this strategic option, underlying geology has identified
Agricultural Land of Classification Grades 1, 2, 3, 4 and 5, as well as peatlands,
geoparks and Regionally Important Geodiversity Sites. From these, some Grade 1 land
may not be avoided and Grade 2 and 3 Agricultural land cannot be avoided, however,
peatland and Regionally Important Geodiversity Sites can be avoided.

There may be a need to route through high value agricultural land if other areas are
heavily constrained. There is potential for adverse effects on agricultural land and soils.
This may present scrutiny from technical consultees during the planning stage.
Construction on this land may lead to soil compaction, which reduces soil permeability
and aeration and loss of agricultural productivity.

Where possible, routeing should aim to avoid high value agricultural land, by routeing
away from St Asaph, Prestatyn and Abergele. If routeing through high value agricultural
land is unavoidable, then standard protection measures should be applied during the
construction phase to minimise impacts on soils.

Construction methods such as low-ground-pressure machinery to minimise soil
compaction. Implementation of controlled traffic strategies to limit the movement of
heavy vehicles to designated areas may be required. Additional surveys may be
required to verify desk-based data. With these mitigation measures put in place, it is
unlikely that there would be residual effects to these receptors.

Whilst there are areas of Grade 1 and 2 agricultural land within this strategic option,
these areas can be avoided through detailed routeing.
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6.2.917

Regarding suitability for the additional converter station, the proposed converter station
must carefully consider the surrounding area to minimise impacts on agricultural land,
particularly Grades 1 and 2 land. Large areas around the substation are classified as
Grade 4 or lower, which, including ‘non-agricultural’ land, are more suitable locations for
the converter station. However, within this strategic option, the converter station may
require being located in Grade 3 land and mitigation measures may still be necessary to
reduce any adverse effects.

Landscape and Visual Amenity

6.2.918

6.2.919

6.2.920

6.2.921

6.2.922

6.2.923

6.2.924

6.2.925

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

More specifically, there is one New 'Proposed’ National Park, one Coastal Path (Wales
Coast Path), one National Trail (Offa's Dyke) and one AONB which cannot be avoided.
There are four LandMAP aspects rated as High and one rated as Outstanding within
this strategic option.

There is a potential that the designations listed above will likely require crossing and
would result in potential temporary visual impacts to users of these designations.

There would likely be consenting implications in regard to crossing a National Park,
AONB and Coastal/Nation Trails as a result of closing, stopping up or diverting PRoW,
which could lead to timeline delays.

Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and careful routeing, as well as likely implementing erosion control
measures.

Mitigation measures would likely include the underground cable to be routed to avoid
key views, long-distance open views (particularly from high ground), AONBs, National
Trails and Coastal Paths where possible.

Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

Regarding suitability for the additional converter station, permanent impacts from the
converter station during the construction and operational phase can be mitigated
through standard landscaping and visual screening measures. Although the proposed
new National Park site in north-east Wales is present within the 5 km radius of the
converter station, there are several parcels of land that are free from this constraint.

Historic Environment

6.2.926

6.2.927

6.2.928

There are international and national designated or important historic environment and
cultural heritage sites present throughout the AC6-10 study area.

All Listed Buildings (Grade | and II*), SMs, Registered Parks and Gardens,
Conservation Areas and RLOSIs could be avoided with detailed routeing.

There is potential for temporary impacts to occur on designated heritage assets,
however, all assets can be directly avoided with careful routeing of the cable.
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6.2.929

6.2.930

6.2.931

This strategic option is densely populated with Historic Environment assets, which flags
that a lot of routeing will be required to divert around several assets. When making
landfall northwest of Abergele, a registered park and garden are located immediately as
landfall is made, as well as SMs in close proximity. These could be avoided but careful
routeing is required. All impacts are associated with construction activities of the cable;
these are temporary impacts i.e. noise, vibration and visual impacts.

There are unlikely to be adverse effects on the designated assets within the strategic
option’s study area when careful routeing and site selection is applied.

Regarding suitability for the additional converter station, siting the proposed converter
station will require careful consideration of the area surrounding the substation to avoid
impacts to the RLOSI area to south of the substation, Parks and Gardens, Listed
Buildings and Conservation Areas. This is necessary to minimise the potential impacts
to setting on the designated assets. The 5 km radius surrounding the substation is
densely populated with assets within this strategic option, hence, careful setting and
siting would be required.

Hydrology

6.2.932

6.2.933

6.2.934

6.2.935

6.2.936

6.2.937

6.2.938

Strategic Option AC6-10’s study area includes three main rivers that cannot be avoided.

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation would require careful routeing to avoid impacts on rivers, surface water
bodies and floodplains. Standard protection measures should be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely an FRA
and management). The appropriate consents should be applied for to undertake works
in close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies would ensure effects to the water environment are minimised.

With these mitigation measures put in place, it is unlikely that there would be any
significant residual effects to these receptors.

There is not anticipated to be any long term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, permanent impacts from the
construction of a converter station near a river may include alteration of the hydrological
patterns. These changes can lead to long-term effects due to potential risks to the
river's water quality and surrounding ecosystems due to changes in surface runoff and
sedimentation. Potential mitigation may be through careful placement of drainage
infrastructure to manage water flow and prevent pollution.
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Summary of the socio-economic appraisal — Marine
Offshore Land Use and Other Infrastructure

62939 Throughout Strategic Option AC6-10, the following receptors have been considered to
potentially have an effect; Subsea and surface wells, Pipelines, Windfarms, Cables,
Aggregate extraction sites, Disposal sites, Military areas, Shipping routes and
Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.

e There are six pipelines which may require crossing depending on where landfall is
made. Three of these pipelines cannot be avoided.

e There is one wind site and another two potential wind sites, which are in the
concept/early planning stage, within this strategic option. All these sites may be
avoided.

e There are 25 cables which may require crossing depending on where landfall is
made. 18 of these cables cannot be avoided.

e There is one active disposal site, which could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.

e There are several areas of fishing activity within this strategic option, most notably
between Ireland and the Isle of Man and around the Isle of Arran.

62940 Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements.

62941 The disposal site off the coast of Scotland could be avoided via routeing and siting.
6.2.942 The one active wind site could be avoided via routeing and siting.

6.2.943  There is potential for interaction between construction vessels and other marine vessel
users, which may lead to consenting and legal implications.

62944 Early engagement with cable and pipeline owners/responsible parties could help
mitigate any potential timeline delays of legal implications.

6.2.945 The two potential wind sites could be monitored for future development, but at this stage
do not require mitigation.

62946  Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate potential effects arising from interactions with fisheries and other vessel users
in this strategic option.

6.2.947 Under any strategic option selected, there will be a requirement to cross at least three
pipelines and at least 18 cables. Under worst case scenarios, this may involve crossing
six pipelines and 25 cables. The one wind site and disposal site can be avoided via
routeing and siting mitigation.

6.2.948 This strategic option benefits from having no oil or gas wells, aggregate site
agreements, or offshore military areas within its study area.

62949 There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.
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Summary of the socio-economic appraisal — Terrestrial
Settlement and Population

62950 There are nine major settlements within this strategic option, namely, St. Asaph,
Abergele, Kinmel Bay, Rhyl and Prestatyn, Flint, Holywell, Bagillt and Connah's Quay.
With smaller settlements dispersed around the strategic option, this study area is dense
in settlements.

62951 These settlements can be avoided through detailed routeing. Routeing in close
proximity around urban areas would have adverse effects on residential and commercial
receptors, i.e. road closures, noise and vibration and other disruptors.

62952 Effects include disruption to local communities and traffic congestion, through increased
construction traffic and dust from construction vehicles.

62953 Routeing directly through or under these settlements is not possible.

6.2.954 Standard protection measures could be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties could be
carefully routed around and avoided.

62955 Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

62956 With the implementation of appropriate mitigation measures, it is unlikely that there
would be residual effects to these receptors.

Tourism and Recreation

6.2.957 National Trust land could be avoided.

62958 There are three National Cycle Network routes, of which, National Cycle Network route
5 and 84 cannot be avoided.

62959 Crossing these routes would result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There would likely be consenting implications
as a result of temporarily closing, stopping up or diverting the Cycle Network. This could
lead to timeline delays.

62960 If it is not possible to avoid a National Cycle Network route, standard protection
measures should be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and cabling
via trenchless installation methods such as HDD, the impacts would not be permanent.

62961 Early engagement with responsible parties to seek crossing agreements would be
required. There is potential that there may be legal and/or commercial implications
associated with this.

62962 Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area (due to the temporary
nature of the cabling works) when carrying out detailed routeing and siting, stakeholder
engagement and implementation of appropriate mitigation measures.

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 165



Land Use and Other Infrastructure

62963 Across Strategic Option AC6-10, the following receptors have been identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours can be
avoided.

e One OHL and one cable may require crossing.

62964 There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is undertaken.

62965 Regarding suitability for the additional converter station, the study area for the proposed
converter station includes a Historic Landfill Site, OHL, cables, Heliport, Ports and
Military area therefore, careful placement is required. However, construction is unlikely
to be a constraint for routeing and siting of the converter station within this strategic
option.

Summary of the technical appraisal

62966 Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-10 would satisfy the NETS SQSS,
whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

6.2.967 Iechnical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at a New
Connah’s Quay 400 kV substation in the Deeside area in North Wales.

e A new 525 kV DC converter station at Connah’s Quay would be required and a
new Connah’s Quay substation would be required on Brown field site next to the
existing 132 kV Deeside substation.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

62968 As set outin Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

62969 Strategic Option AC6-10 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Construction of a new 400 kV Connah’s Quay 10 bay Substation, of which
two bays will accommodate new circuits.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or
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o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
Connah’s Quay new substation.

62970 Table 6.19 below sets out the capital cost for the new circuit technology options. The
new circuit costs are different for each circuit technology.

Table 6.19 - Capital Costs for Strategic Option AC6-10

Item Capital Cost
Substation and Wider £179.4m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (330 km) £14,063.2m £2,814.4m
Total Capital Cost £14,242.6m £2,993.8m

62971 Table 6.20 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.20 - Lifetime cost by Subsea Technology Option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £14,063.2m £2,814.4m
Circuits
NPV of Cost of Losses £322.2m £157.1m
over 40 years
NPV of Operation & £75.3m £74.4m
Maintenance Costs over
40 years
Lifetime Cost of New £14,461m £3,046m
Circuits

6.2.972 Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has a reasonable NPV of Operations & Maintenance costs over a
forty-year projection.
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e Subsea HVDC has the lowest lifetime cost of new circuits.

62973 From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-10 is a
330 km connection, configured as an HVDC subsea circuit, between T-Point and the
new 400 kV Connah’s Quay Substation. In light of this analysis, our starting
presumption for further development of this option, should it be selected, would be for a
HVDC subsea connection.
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Strategic Option AC6-11 — Bryncir

Description of the strategic option AC6-11

62974 Strategic Option AC6-11 involves the development of a new transmission circuit from
the Central/South Ayrshire (T-Point) to the proposed Bryncir 400 kV substation in North
Wales. The maijority of the new circuit would be routed within the Irish Sea, making
landfall on the northern Welsh coastline.

62975 For the purposes of the appraisal of Strategic Option AC6-11, consideration has been
given to the additional costs or impacts of accommodating the Project connection at the
proposed Bryncir 400 kV substation.

62976 Figure 6.12 below presents an indicative map for Strategic Option AC6-11 (for
illustrative purposes only and does not denote viable development route).

Figure 6.12 - Indicative study area of Strategic Option AC6-11

T - Point

N

400 kV overhead line (existing)

275 KV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

New onshore substation

Potential connection location(s)

New offshore circuit

(i(ele]1]1]1]1]1]2

Electricity transmission
boundary

Indicative map for reference only
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6.2.977

6.2.978

The circuit distance for this connection is 303 km. This is based on:

e a subsea cable route distance, based on a preliminary cable routeing study, from
T-Point in the Central/South Ayrshire to the landfall location on the northern Welsh
coastline; and

e a straight-line distance from the landfall to the Bryncir Substation.

This strategic option is formed of an HVDC link which would require a pair of HYDC
cables. Two converter stations would be required, one in the South of Scotland and one
at Bryncir. The converter stations each have an approximate footprint of 6 ha (an
indicative diagram is provided in Appendix C). This SOR only considers the converter
station element on the southern end of the Project connection, which falls within
NGET'’s licence area. Approximately 15 km of onshore underground HVDC cables
would be required from the landfall to the converter station.

Summary of the environmental appraisal — Marine

Marine Ecology

6.2.979

6.2.980

6.2.981

6.2.982

6.2.983

There are a number of international and national designated marine ecology sites
present throughout the study area comprising SPAs, SACs, SSSls, MCZ, MPAs and
Annex | Habitats (sandbanks, reefs and submarine structures). In summary and
regarding the above, our appraisal shows that:

e All SPAs, SSSIs, MCZs and Annex | habitats can be avoided.

e There are two SACs - The North Anglesey Marine SAC which cannot be avoided
and The North Channel SAC that is unlikely to be avoided.

e There is one MPA — The Clyde Sea Sill MPA — that cannot be avoided.

This strategic option passes through one unavoidable SAC in Wales, one likely
unavoidable SAC off the coast of Ireland and one unavoidable MPA in Scotland. This
could result in direct loss of habitat and potential direct impacts to protected species
associated with these designations. Regarding the SPAs, although they can be avoided,
there is still potential for direct and indirect impacts to protected species due to
migratory and foraging ranges.

Where features cannot be avoided, there is potential for habitat loss or damage as a
result of construction activities (e.g. cable burial, cable protection). Detailed cable
routeing could be used to avoid designations. Micro siting and trenchless construction
methods at landfall could also be used to avoid direct impacts to Annex | habitats,
where appropriate.

Pre-construction surveys and consultation with relevant nature bodies will likely be
required. Where there is potential for interaction with designated sites (i.e., SAC and
MPA), a Habitats Regulation Assessment (HRA) may be required. Detailed assessment
and engagement with the relevant regulator(s) will be carried out to identify the
necessary work required.

Construction activities would benefit from having defined working areas (cable corridors)
and appropriate pollution control measures implemented (e.g. CEMP) to reduce the
potential for effects on the marine environment.
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6.2.984

6.2.985

Effects on European Protected Species and/or Annex | habitats are likely to be
unavoidable due to the presence of unavoidable designated sites within this strategic
option. Direct impacts could be mitigated through appropriate design and construction
methods. However, it will remain likely, and therefore it is anticipated that there will be
consenting implications related to these designated sites, such as potential seasonal
restrictions.

It should be noted that there are currently nine cables which cross The North Channel
SAC and North Anglesey Marine SAC, and six that cross The Clyde Sea Sill MPA
indicating that consent within these areas is possible. Under any strategic option
selected, both of these sites are likely to require crossing.

Marine Historic Environment

6.2.986

6.2.987

6.2.988

6.2.989

6.2.990

Marine wrecks are scattered throughout the study area of this strategic option, all of
which could be avoided.

During construction, there is the potential for accidental direct physical effects to the
marine historic environment due to the potential for unknown wrecks or archaeological
features. It is considered that marine wrecks could be avoided through detailed routeing
and micro-siting. A precautionary exclusion zone could be applied to wrecks, within
which no temporary or permanent works should take place.

It is likely that a Marine Archaeological Written Scheme of Investigation and Protocol for
Archaeological Discoveries will be required by regulators.

Geophysical and geotechnical surveys will likely be required prior to construction which
will help identify any unknown/unlisted features.

It cannot be confirmed, at this stage, that all effects on wrecks will be ruled out
completely due to the possibility of unknown/unlisted features being present. However,
it is likely that all of these will be avoidable via detailed routeing and micro siting.

Marine Geology

6.2.991

6.2.992

6.2.993

6.2.994

6.2.995

Throughout this strategic option, sediment type and depth are variable, with areas of
exposed bedrock being present.

The landfall area around Pentir has a beach width less than 500 m and a coastal height
which is mostly less than 30 m so it may be suitable for landfall.

A designation present within Strategic Option AC6-11’s study area is the Clyde Sea Sill
MPA. This MPA is partially designated for its "circalittoral and offshore sand and coarse
sediment communities' and 'marine geomorphology of the Scottish shelf seabed' and
cannot be avoided. Sediments and geological features within the Clyde Sea Sill MPA
are likely to be disturbed as a result of cable installation activities. Construction activities
may result in direct geological impacts.

This study area has complex seabed geomorphology, including glacial bedform features
and prominent troughs (e.g. North Channel, Beaufort’'s Dyke, Manx Depression). These
may be avoided through routeing and geotechnical and geophysical survey works.

There is potential that cables may not be fully buried due to the variable sediment type
and depth.
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6.2.996

6.2.997

6.2.998

6.2.999

6.2.1000

Where the sediment is not of sufficient type and/or depth for burial, additional cable
protection methods are likely to be required.

Best practice methods for cable burial could be used to help mitigate potential sediment
resuspension and disturbance effects within the MPA. The area of impact footprint from
construction activities is anticipated to be primarily temporary and transient in nature.

Overall, additional cable protection methods required are likely to be unavoidable and
will be a technical and engineering consideration under this strategic option.

The Clyde Sea Sill MPA cannot be avoided and will require crossing. Direct impacts
could be mitigated through design and construction methods. It will remain likely,
however, that there will be consenting implications related to this designated site.

It should also be noted that there are currently six cables that cross The Clyde Sea Sill
MPA indicating that consent within these areas is possible. Under any strategic option
selected, this site will require crossing.

Summary of the environmental appraisal — Terrestrial

Terrestrial Ecology

6.2.1001

6.2.1002

6.2.1003

6.2.1004

There are a number of international and national designated terrestrial ecology sites
present throughout the study area comprising SPAs, SACs, Ramsar sites, SSSls,
NNRs, Country Parks, LNRs and Registered Common Land. In summary, and
regarding the above, our appraisal shows that:

e There are no Ramsar sites within the study area of this strategic option.

e There is one SAC — the Lleyn Peninsula SAC — which cannot be avoided.

e There is one SSSI — the Black Rock SSSI — which cannot be avoided.

e There is one SPA — the Northern Cardigan Bay SPA — which cannot be avoided.
e All other receptors can be avoided.

There is potential for impacts to designated feature Black Rock SSSI, Northern
Cardigan Bay SPA and Lleyn Peninsula SAC that may not be avoidable. The SAC and
SSSI will likely require crossing which could likely result in habitat loss, loss of
vegetation, as well as visual and biodiversity impact.

There are other designated sites including SACs, SPA and SSSIs which will most likely
be in close proximity to the cable. This may result in temporary adverse effects and
have potential for direct and indirect impacts to protected species.

Mitigation in relation to SPAs, SACs and SSSIs may include surveys to confirm habitats
present, micro routeing and/or trenchless installation methods. While routeing
underground cables through or near these designated sites could be mitigated through
careful planning, the use of advanced technologies, and ecological management
practices, some residual effects may persist. It is not anticipated that there would be any
residual effects on other protected sensitive ecology receptors (i.e. SPAs, NNR and
SSSI etc).
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6.2.1005

6.2.1006

6.2.1007

6.2.1008

6.2.1009

There is potential to avoid some of the designated sites within this strategic option
through detailed routeing and siting. Early engagement with all potential regulatory
bodies to discuss any protected sites which cannot be avoided would aid in minimising
potential timeline delays associated with multiple consenting regimes being used.

The proposed strategic option intersects with several sensitive ecological sites,
including SACs, SPAs, SSSis, and Ancient Woodlands, with key areas near Criccieth
and Glaslyn.

Potential impacts include habitat loss, noise, and visual disturbance, particularly in the
southern areas, while the northern areas present fewer ecological constraints. Mitigation
measures, such as careful routeing, advanced construction methods, like HDD, and
habitat restoration will minimise impacts.

Residual effects are expected to be temporary and localised, with no long-term impacts
if mitigations are applied. The overall outcome is neutral, with the feasibility enhanced
by routeing options that avoid the most sensitive areas. Further environmental
assessments (e.g. HRA) may be required in association with this strategic option.

Regarding suitability for the additional converter station, The study area for the
proposed converter station only contains a number of statutory designated ecological
designations (i.e. SSSls to the north and southeast of the converter station
approximately 3 km away from the converter substation) however within the 5 km radius
there are areas clear of these designations thus, no impacts are anticipated as a result
of its construction or operation.

Air Quality

6.2.1010

Within this strategic option, no AQMAs have been identified, hence air quality is not
considered to prevent further consideration of this strategic solution.

Geology and Soils

6.2.1011

6.2.1012

6.2.1013

6.2.1014

6.2.1015

Throughout the study area of this strategic option, underlying geology has identified
Agricultural Land of Classification Grades 3, 4 and 5, as well as peatlands, geoparks
and Regionally Important Geodiversity Sites.

From these, Grade 3, 4 and 5 of Agricultural lands, and peatland cannot be avoided,
however, geoparks and Regionally Important Geodiversity Sites can be avoided.

There may be a need to route through high value agricultural land if other areas are
heavily constrained. There is potential for adverse effects on agricultural land and soils.
This may present scrutiny from technical consultees during the planning stage.

Large areas of Peatlands cannot be avoided, and these cannot be routed through.
There may be a need to route near peatland areas in Wales if other routes are heavily
constrained, but routeing through peatland areas is not permissible due to their
ecological and carbon storage significance.

Potential adverse effects include soil disturbance, hydrological changes, and damage to
the peatland’s ability to act as a carbon sink, which could attract scrutiny from
environmental consultees during the planning stage. Construction on this land may lead
to soil compaction, which reduces soil permeability and aeration and loss of agricultural
productivity.
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6.2.1016

6.2.1017

6.2.1018

6.2.1019

6.2.1020

6.2.1021

It is advisable to avoid routeing through Peatland areas. If routeing through these areas
is unavoidable then standard protection measures should be applied during the
construction phase to minimise impacts on soils.

Construction methods such as low-ground-pressure machinery to minimise soil
compaction. Implementation of controlled traffic strategies to limit the movement of
heavy vehicles to designated areas may be required. Additional surveys may be
required to verify desk-based data.

Peatland areas must be entirely avoided when routeing HVDC cables. If unavoidable
constraints necessitate proximity to peatlands, standard protection measures should be
implemented to minimise indirect impacts. This includes employing trenchless
construction methods, such as HDD, and using low-ground-pressure machinery to
prevent soil compaction. Controlled traffic strategies and hydrological monitoring may
also be necessary to maintain peatland composition. With these mitigation measures
put in place, it is unlikely that there could be residual effects to these receptors.

Whilst some areas of agricultural land may not be avoidable, due to the temporary
nature of construction works and the implementation of construction mitigation
measures to sustainably manage and protect soils, it is unlikely there could be adverse
long term impacts to deem this strategic option unfeasible.

Regarding suitability for the additional converter station, construction of the converter
station near a peatland area can result in irreversible changes to the peatland's ability to
function as a carbon sink. Peatlands are located within a 5 km radius of the proposed
substation and further construction may cause soil compaction and changes to
hydrological systems leading to long-term damage to the peatland ecosystem. It may
also lead to the release of stored carbon and loss of biodiversity.

While impacts can be partially mitigated through buffer zones, low-impact construction
techniques, and hydrological management, careful routeing and placement of the
converter station are critical. Proximity to peatland should be avoided wherever possible
to prevent significant and lasting ecological harm.

Landscape and Visual Amenity

6.2.1022

6.2.1023

6.2.1024

6.2.1025

6.2.1026

6.2.1027

6.2.1028

Landscape and Visual Amenity constraints have been identified across this strategic
option’s study area.

More specifically, there is one Coastal Path which cannot be avoided — the Wales Coast
Path. National Parks, Heritage Coasts and AONBs can be avoided (however may
require crossing). There are four LandMAP aspects rated as Outstanding and several
rated as High within this strategic option largely along the coastline.

There are no National Trails or Biosphere Reserves within this strategic option.

There is a potential that the Coastal Path listed will likely require crossing and would
result in potential temporary visual impacts to their users.

There would likely be consenting implications as a result of closing, stopping or diverting
PRoW. This could lead to timeline delays.

Although National Parks, Heritage Coasts and AONBs can be avoided, there is still
potential for direct and indirect impacts to landscape and visual receptors.

Mitigation measures would likely include cabling via trenchless installation methods
(such as HDD) and routeing as well as likely implementing erosion control measures.
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6.2.1029

6.2.1030

6.2.1031

Mitigation measures in relation to these landscape and visual features would likely
include the underground cable to be routed to avoid key views, long-distance open
views (particularly from high ground), National Parks, AONBs and Coastal Paths, where
possible.

Further mitigation measures also include detailed route alignment around these
LandMAP categories, where appropriate, along with the utilisation of landforms and
other landscape features to provide visual screening of the construction and installed
system, thereby mitigating indirect impacts from outward views in these areas.

Regarding suitability for the additional converter station, permanent impacts from the
converter station during the construction and operational phase could be mitigated
through standard landscaping and visual screening measures. However, careful
routeing is required around the National Park as this falls within the 5 km radius of the
proposed substation.

Historic Environment

6.2.1032

6.2.1033

6.2.1034

6.2.1035

6.2.1036

6.2.1037

There are international and national designated or important historic environment and
cultural heritage sites present throughout the AC6-11 study area. All of these can be
avoided.

There is potential for temporary impacts to occur on designated heritage assets,
however, most assets can be directly avoided with careful routeing of the cable. There
are multiple SMs, RLOSI and Listed Buildings within close proximity to the potential
routeing line, however, all impacts are associated with construction activities of the
cable; these are temporary impacts i.e. noise, vibration and visual impacts. There are
limited assets that are present within this strategic option.

Mitigation could require careful routeing to avoid impacts to designated heritage assets.
Standard protection measures should be applied during the construction phase.
Screening and vibration monitoring mitigation measures may be implemented during the
construction phase to reduce impact to Scheduled Monuments and Listed Buildings in
close proximity.

With appropriate mitigation measures put in place, it is unlikely that there could be
residual effects to these receptors due to the temporary and transient nature of the
construction works and the long term visual impact is low risk due to avoiding the use of
OHLs.

There are unlikely to be adverse effects on the designated assets within the study area
when careful routeing and site selection is applied.

Regarding suitability for the additional converter station, the proposed converter station
requires careful consideration of location surrounding the substation to avoid impacts to
the RLOSI, Conservations Areas, Listed Buildings and SMs this is necessary to
minimise the impact to setting on the designated assets. However, there are limited
assets situated within the 5 km radius of the proposed substation.

Hydrology

6.2.1038

Strategic Option AC6-11’s study area includes three main rivers that cannot be avoided.
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6.2.1039

6.2.1040

6.2.1041

6.2.1042

6.2.1043

6.2.1044

There is potential for adverse effects on the water environment (i.e. water quality
degradation, impacting natural river flow and disturbance to aquatic life) within this
strategic option.

Mitigation could require careful routeing to avoid impacts on rivers, surface water bodies
and floodplains. Standard protection measures should be applied during the
construction phase (for example, sediment and erosion control measures, pollution
prevention measures, monitoring and adaptive management and most likely a FRA and
management). The appropriate consents should be applied for to undertake works in
close proximity to rivers, surface water bodies, within the floodplain and near flood
defences.

Adopting sensitive construction techniques at river crossing and ensuring appropriate
pollution controls are in place when working close to Main Rivers and surface water
bodies could ensure effects to the water environment are minimised.

With these mitigation measures put in place, it is unlikely that there could be residual
effects to these receptors.

There is not anticipated to be any long term adverse outcomes associated with
hydrology within this strategic option due to the temporary nature of the construction
works. With careful planning and the implementation of effective mitigation measures,
such as trenchless routeing methods (HDD or tunnelling) and FRA, the long-term
adverse effects on hydrology are unlikely to be significant.

Regarding suitability for the additional converter station, permanent impacts from the
construction of a converter station near a river may include alteration of the hydrological
patterns. These changes can lead to long-term effects due to potential risks to the
river's water quality and surrounding ecosystems due to changes in surface runoff and
sedimentation. Potential mitigation may be through careful placement of drainage
infrastructure to manage water flow and prevent pollution.

Summary of the socio-economic appraisal — Marine

Offshore Land Use and Other Infrastructure

6.2.1045

Throughout Strategic Option AC6-11, the following receptors have been considered:
Subsea and surface wells, Pipelines, Windfarms, Cables, Aggregate extraction sites,
Disposal sites, Military areas, Shipping routes and Commercial fisheries. From these;

e There are no subsea or surface oil and gas wells.
e There are three pipelines which cannot be avoided.

e There are no currently consented wind/wave/or tidal site agreements within this
strategic option. There are, however, two potential wind sites which are in the
concept/early planning stage. These sites may be avoided.

e There are 18 cables which cannot be avoided.
e There is one active disposal site which could be avoided.

e There are several key ferry routes and shipping corridors which cross this study
area in an east to west direction between England and Ireland and Scotland and
Ireland and a north to south direction across the Irish and Celtic Seas.
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6.2.1046

6.2.1047

6.2.1048

6.2.1049

6.2.1050

6.2.1051

6.2.1052

6.2.1053

6.2.1054

e There are several areas of fishing activity within this strategic option, most notably
between Ireland and the Isle of Man and around the Isle of Arran.

Crossing of pipelines and cables is unavoidable within this strategic option. This may
result in legal/commercial implications due to crossing agreement requirements.

The disposal site off the coast of Scotland could be avoided via routeing and siting.

There is potential for interaction between construction vessels and other marine vessel
users, this may lead to consenting and legal implications.

Early engagement with cable and pipeline owners/responsible parties would help
mitigate against any potential timeline delays of legal implications.

The two potential wind sites should be monitored for future development, but at this
stage do not require mitigation.

Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate against potential effects arising from interactions with fisheries and other vessel
users in this strategic option’s study area.

Under any strategic option selected, there will be a requirement to cross three pipelines
and at least 18 cables. The Caernarfon Bay (Pentir) approach has amongst the fewest
crossings that will be required.

This option benefits from having no oil or gas wells, aggregate site agreements,
consented wind/wave/tidal sites, or offshore military areas within the study area.

There are shipping routes and fishing grounds within this option which will likely require
mitigation and consultation.

Summary of the socio-economic appraisal — Terrestrial

Settlement and Population

6.2.1055

6.2.1056

6.2.1057

6.2.1058

6.2.1059

6.2.1060

There are six major settlements within this strategic option, Clynnog Fawr, Trefor,
Criccieth and Porthmadog. With smaller settlements dispersed around the strategic
option, this study area is dense in settlements.

These can be avoided through detailed routeing. Routeing around urban areas could
have adverse effects on residential and commercial receptors. Effects include disruption
to local communities and traffic congestion, through increased construction traffic and
dust from construction vehicles.

Routeing through these settlements is not possible.

Standard protection measures should be applied during the construction phase to
mitigate impacts on residential and commercial receptors. Individual properties should
be carefully routed around and avoided.

Implementation on CTMP may be needed, as well as early engagement with
communities to reduce disruption. Other mitigation methods include N&V control
measures and potential screening.

With the implementation of appropriate mitigation measures, it is unlikely that there
would be residual effects to these receptors.
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6.2.1061

There are unlikely to be adverse effects on the features identified within the study area.
The limited settlements that are present within this strategic option are unlikely to have
adverse effects due to the temporary nature of the construction works and with careful

routeing, these areas could be avoided.

Tourism and Recreation

6.2.1062

6.2.1063

6.2.1064

6.2.1065

6.2.1066

6.2.1067

National Trust land can be avoided.

There are three National Cycle Network routes from which National Cycle Network route
8 cannot be avoided.

Crossing this route could result in potential temporary visual impacts to users of the
Cycle Network and temporary diversions. There could likely be consenting implications
as a result of closing, stopping up or diverting Cycle Network. This could lead to timeline
delays.

If it is not possible to avoid a National Cycle Network route, standard protection
measures should be applied during the construction phase to mitigate impacts on users
and the asset itself. Due to the temporary nature of the construction works and cabling
via trenchless installation methods, such as HDD, the impacts would not be permanent.

Early engagement with responsible parties to seek crossing agreements could be
required. There is potential that there may be legal and/or commercial implications
associated with this. With appropriate mitigation in place, it is unlikely residual effects
will be experienced.

Crossing a National Cycle Network route is unavoidable, however, there are unlikely to
be adverse effects on the asset or users within the study area when detailed routeing,
stakeholder engagement and mitigation measures are applied.

Land Use and Other Infrastructure

6.2.1068

6.2.1069

6.2.1070

Across the study area of Strategic Option AC6-11, the following receptors have been
identified.

e All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours can be
avoided.

e One OHL may require crossing.

There are unlikely to be adverse effects on the land use assets within the study area if
careful routeing and site selection is undertaken.

Regarding suitability for the additional converter station, the study area for the proposed
converter station falls within the area where the Historic Landfill Site and OHL are
located thus, careful placement is required. However, construction is unlikely to be a
constraint for routeing and siting of the converter station within this strategic option.
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Summary of the technical appraisal

6.2.1071 Alongside the environmental and socio-economic appraisal of the option, a technical
appraisal has established that Strategic Option AC6-11 would satisfy the NETS SQSS,

whilst achieving the need case to increase transmission capacity across boundaries B6
and B7a.

6.2.1072 Technical analysis of this strategic option is as follows:

e This subsea connection starts from T-Point in Scotland and terminates at a New
Bryncir 400 kV substation in North Wales.

e A new 525 kV DC converter station at Bryncir would be required and a new
Bryncir substation would be required.

e This strategic option meets the needs case crossing the critical boundaries B6 and
B7a.

Summary of the cost appraisal

6.2.1073 As set out in Chapter 5, NGET undertook a cost evaluation of the following two
technologies for subsea options evaluation:

a) 400 kV alternating current (AC) subsea cable
b) 525 kV HVDC subsea cable and converter stations

6.2.1074 Strategic Option AC6-10 requires the following transmission works to satisfy the
requirements of the SQSS:

e Substation Works

o Construction of a new 400 kV Bryncir 10 bay Substation, of which two bays
will accommodate new circuits.

e New Circuit Requirements

o AC subsea connections circuit options use high-capacity double circuits
(two 400 kV AC circuits) with a total capacity of up to 6,930 MW; or

o HVDC subsea connection options use 525 kV 2 GW voltage source links,
which would require a new converter station at each end of each circuit,
similar in size to a large warehouse. In this case, one 2 GW link would
require two converter stations in total, with one of the converters located at
new Bryncir Substation.

6.2.1075 Table 6.21 below sets out the capital cost for the new circuit technology options. The
new circuit costs are different for each circuit technology.
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6.2.1076

6.2.1077

6.2.1078

Table 6.21 - Capital Costs for Strategic Option AC6-11

Item Capital Cost
Substation and Wider £179.4m
Works
New Circuits Subsea AC Cable Subsea HVDC
New Circuit (303 km) £12,922.5m £2.590.1m
Total Capital Cost £13,101.9m £2,769.5m

Table 6.22 below sets out the lifetime cost for the new circuit technology options. The
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in
Appendix D.

Table 6.22 - Lifetime cost by Subsea Technology Option

Subsea Based Option AC Subsea Cable Subsea HVDC
Capital Cost of New £12,922.5m £2.,590.1m
Circuits
NPV of Cost of Losses £300.8m £157.1m
over 40 years
NPV of Operation & £69.1m £74.3m
Maintenance Costs over
40 years
Lifetime Cost of New £13,292m £2,821m
Circuits

Based on the data in the above tables and with reference to the terminology covered in
paragraph 6.1.8, the following conclusions can be drawn:

e Subsea HVDC has the lowest capital cost of new circuits.
e Subsea HVDC has the lowest NPV of Cost of Losses over a forty-year projection.

e Subsea HVDC has a reasonable NPV of Operations & Maintenance costs over a
forty-year projection.

e Subsea HVDC has the lowest lifetime cost of new circuits.

From the environmental and technical appraisal considered, alongside capital and
circuit lifetime costs, the preferred technology option for Strategic Option AC6-11 is a
303 km connection, configured as an HVDC subsea circuit, between T-Point and the
new 400 kV Bryncir Substation. In light of this analysis, our starting presumption for
further development of this option, should it be selected, would be for a HVDC subsea
connection.
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71

7.1.1

7.2

Marine

7.21

722

723

724

725

7.2.6

Comparison of the appraisal of the
strategic options

Overview

For the strategic options appraised in Section 6.2, this next chapter of the report
considers the following comparative points:

e Environmental and Socio-Economic constraints
e Technical benefit and associated technical considerations
e Capital and lifetime costs of options

This chapter summarises and compares the above considerations across all eleven
strategic options to facilitate the identification of a preferred strategic option.

Marine Environmental Considerations

Ecology Considerations

In terms of marine ecology, there are two common designated areas across all eleven
strategic options. The Clyde Sea Sill MPA cannot be avoided across all options and the
North Channel SAC is unlikely to be able to be avoided across all options.

Further marine ecology considerations for each of the eleven strategic options are
highlighted below.

With the exception of the two common designated areas, majority of marine ecology
designated sites can be avoided for strategic option AC6-1 (T-Point to Pentir). However,
the North Anglesey Marine SAC is unlikely to be avoidable for strategic option AC6-1.

Further to the two common designated areas, strategic option AC6-2 (T-Point to Wylfa
South) would have to cross two additional designated sites, the Anglesey Terns SPA
and the North Anglesey Marine SAC.

Further to the two common designated areas, strategic option AC6-3 (T-Point to
Bodelwyddan) would have to cross an additional designated site — the Liverpool Bay
SPA. This strategic option would have to make landfall within this SPA. The North
Anglesey Marine SAC would be unlikely to be avoided.

Further to the two common designated areas, strategic option AC6-4 (T-Point to
Pembroke) would have to cross five additional designated sites - Skomer, Skokholm,
and the Seas Off Pembroke SPA, Bristol Channel Approaches SAC, Pembrokeshire
Marine SAC, West Wales Marine SAC, and the North Anglesey Marine SAC. There is
currently one cable that crosses the Pembrokeshire Marine SAC, which has triggered
IROPI and may pose a notable consenting risk. There are also SSSIs across the
coastline, which cannot be avoided.
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727 Further to the two common designated areas, strategic option AC6-5 (T-Point to
Llanteg) would have to cross seven additional designated sites — Carmarthen Bay SPA,
Skomer, Skokholm, and the Seas Off Pembroke SPA, Carmarthen Bay and Estuaries
SAC, Bristol Channel Approaches SAC, Pembrokeshire Marine SAC, West Wales
Marine SAC, and North Anglesey Marine SAC. There is currently one cable that crosses
the Pembrokeshire Marine SAC, which has triggered IROPI and may pose a notable
consenting risk. There are also SSSIs across the coastline, which cannot be avoided.

7.2.8 From a marine ecology perspective, strategic option AC6-6 (T-Point to Carmarthen) has
the same constraints as AC6-5. However, it raises one additional unavoidable SAC -
Pembrokeshire Marine SAC, within which one cable is present that has triggered IROPI
and may pose a notable consenting risk, hence raising the consenting risk of this
strategic option.

7.2.9 Strategic option AC6-7 (T-Point to Swansea North) is identical to AC6-6 in terms of
marine ecology considerations.

7210  Further to the two common designated areas, strategic option AC6-8 (T-Point to Baglan
Bay) would have to cross five additional designated sites — Skomer, Skokholm, and the
Seas Off Pembroke SPA, Bristol Channel Approaches SAC, Pembrokeshire Marine
SAC, West Wales Marine SAC, and North Anglesey Marine SAC. There is currently one
cable that cross the Pembrokeshire Marine SAC, which triggered IROPI and may pose
a notable consenting risk. There are also SSSIs across the coastline, which cannot be
avoided.

7.2.11 Further to the two common designated areas, strategic option AC6-9 (T-Point to South
Wales West Connection Node B) would have to cross five additional designated sites -
Skomer, Skokholm, and the Seas Off Pembroke SPA, Bristol Channel Approaches
SAC, Pembrokeshire Marine SAC, West Wales Marine SAC, and the North Anglesey
Marine SAC. There is currently one cable that crosses the Pembrokeshire Marine SAC,
which has triggered IROPI and may pose a notable consenting risk.

7212  Strategic option AC6-10 (T-Point to Connah’s Quay) is identical to AC6-3 in terms of
marine ecology considerations.

7213  Strategic option AC6-11 (T-Point to Bryncir) is mostly identical to AC6-1 in terms of
marine ecology considerations; however, the main difference between the two strategic
options is that AC6-11 cannot avoid the North Anglesey Marine SAC, whereas AC6-1 is
unlikely to avoid the same designation.

7214  All of the South Wales connection options (AC6-4, AC6-5, AC6-6, AC6-7, AC6-8, AC6-
9), will need to cross the Pembrokeshire Marine SAC, which currently contains one
cable: the Greenlink Interconnector, which has triggered IROPI and may pose a
consenting risk associated with these strategic options. AC6-6 and AC6-7 are the most
constrained in terms of marine ecology, with at least 11 designated areas to potentially
cross through. AC6-1 is likely to require crossing the fewest number of designated
areas.

Marine Historic Environment Considerations

7215  Across all strategic options no unavoidable marine wrecks have been identified. For all
instances it is expected if any submarine structures are identified, these will be avoided
though detailed routeing based on geophysical and marine surveys.
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Marine Geology Considerations

7.2.16

7.217

7.2.18

7.2.19

7.2.20

7.2.21

7.2.22

7.2.23

7.2.24

7.2.25

7.2.26

As discussed within the Marine Ecology section above, all strategic options will have to
cross the Clyde Sea Sill MPA, which is designated for geological features. Direct
impacts could be mitigated through design and construction methods. It will remain
likely though that there will be consenting implications related to this designated site.

Each of the study areas include complex seabed geomorphology, including glacial
bedform features and prominent toughs (e.g. North Channel, Beaufort’'s Dyke, Manx
Depression). These may be avoided through routeing and geotechnical and geophysical
survey works.

NGET note that the additional cable protection methods would likely be unavoidable
across all strategic options. This will be a technical and engineering consideration.

For AC6-1, AC6-2 and AC6-11, with the exception of the common considerations
mentioned above, there are no further marine geology considerations that may act as
differentiating factors within this appraisal.

For AC6-3 and AC6-10, the area around the River Clwyd mouth has an intertidal zone
of greater than 500 m in width, so may not be suitable for construction. However, this
can be avoided, with the remainder of the landfall study area considered to be suitable
for landfall.

For AC6-4 and AC6-5, the coastal height at the potential Pembroke landfall area is
generally less than 30 m. However, there are areas, which are considered to be
avoidable at this stage, with a coastal height greater than 30 m, which would make
landfall more difficult.

For AC6-6 and AC6-7, there is a wide intertidal zone (1.5 km) at the landfall study area,
which may lead to challenges with the construction works. Further technical and
engineering inputs would be required to determine the significance of these challenges.

For AC6-8, the beach width around the potential Baglan Bay landfall area is generally
less than 500 m with the exception of the mouth of the River Neath which exceeds

1 km. This wider area may cause construction challenges, but NGET expect that it may
be avoided. However, there are potential terrestrial constraints which may restrict this.

ACG6-9 has a beach width around the potential Bridgend landfall area generally less than
500 m with the exception of the area around the Traeth yr Afon mouth which has a
wider intertidal zone so may not be suitable for construction. However, NGET expect
that this area can be avoided. The coastal height is generally less than 30 m, so may be
suitable for landfall, however there are areas greater than 30 m, which can be avoided.

For all options, The Clyde Sea Sill MPA cannot be avoided and will require crossing.
Direct impacts can be mitigated through design and construction methods. It will remain
likely though that there will be consenting implications related to this designated site.
Strategic Options AC6-3, AC6-8 and AC6-9 are both impacted by wide river mouths, but
these can be avoided through construction methods.

Strategic options AC6-1, AC6-2 and AC6-11 are the least constrained from a marine
geology perspective, with suitable coastal width or depth and no other immediate
geological constraints. AC6-6 and AC6-7 are considered most challenging, due to the
wide intertidal zone at the landfall study area, which may pose issues for cable
construction.
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7.3 Terrestrial Environmental Considerations

Terrestrial Ecology Considerations

7.3.1 With regards to terrestrial ecology across Strategic Option AC6-1, there are no SPAs or
Ramesar sites, however, this strategic option cannot avoid crossing one SAC and one
SSSI. There are other designated sites including SACs, NNRs and SSSIs which will
most likely be in close proximity to the cable, which may result in temporary adverse
effects upon them.

7.3.2 ACG6-2 will affect the same number of ecological receptors as AC6-1 and may also
temporarily impact on other designated sites during construction.

7.3.3 There are no unavoidable designated sites or receptors within the AC6-3 study area.
Impacts on designated features can be avoided through careful routeing.

7.3.4 There are five receptors within the AC6-4 study area that cannot be avoided - one SAC,
one SPA, two SSSIs and one NNR.

735 There is one unavoidable receptor within the AC6-5 study area - a SSSI which cannot
be avoided along the coastline.

7.36 There is one unavoidable receptor within the AC6-6 and AC6-7 study areas - a SSSI
which cannot be avoided along the coastline. Both of these strategic options may also
have to cross a country park and/or a dedicated forest.

7.3.7 There are no unavoidable designated sites or receptors within the AC6-8 and AC6-9
study areas. Impacts on designated features can be avoided through careful routeing.

7.3.8 There are no unavoidable designated sites or receptors within the AC6-10 study area.
Construction activities-related impacts on designated features can be avoided through
careful routeing, if the cable was to make landfall to the northwest of Abergele.

7.3.9 There are three receptors within the AC6-11 study area that cannot be avoided - one
SAC, one SPA, and one SSSI.

7310  AC6-4 will have to cross the greatest number of designated areas — five, whereas there
are no unavoidable receptors within the study areas of AC6-3, AC6-8, AC6-9, and ACG6-
10.

Air Quality Considerations

7.3.11 For majority of the strategic options, there are no Air Quality Management Areas
(AQMAs) identified, with the exception of AC6-4 and AC6-8.

7312 For AC6-4, the Pembroke AQMA falls just within the study area of the strategic option
but could be avoided. For AC6-8, the Neath Port Talbot AQMA is located in the
southeast of the study area and it is generally advisable to avoid construction traffic
through Port Talbot.

7313 In general, routeing and cabling through AQMAs could cause increased pollution during
excavation due to dust and increased emission from construction vehicles and
machinery. Mitigation strategies and implementation of a CTMP would be anticipated to
prevent long term adverse outcomes associated with the two aforementioned AQMAs of
the two strategic options.

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 184



Geology and Soils Considerations

7.3.14

7.3.15

7.3.16

7.3.17

7.3.18

7.3.19

7.3.20

7.3.21

7.3.22

7.3.23

7.3.24

7.3.25

For AC6-1, some areas of Grade 2 and Grade 3 agricultural land cannot be avoided,
whilst Peatland and Regionally Important Geodiversity Sites within the area could be
avoided.

For AC6-2, Grade 1 and 2 agricultural land may not be avoided and Grade 3
Agricultural land cannot be avoided. GeoMén UNESCO Global Geopark is a Geopark
covering the entire island of Anglesey and will have to be crossed for this strategic
option. Peatland and Regionally Important Geodiversity Sites within the area could be
avoided.

For AC6-3, some Grade 1 and 2 agricultural land may not be avoided and Grade 3
Agricultural land cannot be avoided. Peatland and Regionally Important Geodiversity
Sites within the area could be avoided.

For AC6-4, Grade 1 Agricultural land may not be avoidable. The majority of land within
the study area is Grade 2 and Grade 3 Agricultural land, which cannot be avoided.
Peatland and Regionally Important Geodiversity Sites within the area could be avoided.

For AC6-5, Grade 3 Agricultural land cannot be avoided, whilst Regionally Important
Geodiversity Sites within the area could be avoided.

For AC6-6, Grade 3 Agricultural land cannot be avoided, whilst peatland within the area
could be avoided.

For AC6-7, Grade 3 Agricultural land cannot be avoided, whilst Grade 2 Agricultural
Land could be avoided. Peatland and Regionally Important Geodiversity Sites within the
area could be avoided.

For AC6-8, Grade 3 Agricultural land cannot be avoided, whilst large areas of peatland
within the area could be avoided.

For AC6-9, Grade 3 Agricultural land cannot be avoided, whilst Grades 1 and 2
Agricultural Land could be avoided. Peatland and Regionally Important Geodiversity
Sites within the area could be avoided.

For AC6-10, some Grade 1 agricultural land may not be avoided and Grade 2 and 3
agricultural land cannot be avoided. Peatland and Regionally Important Geodiversity
Sites within the area could be avoided.

For AC6-11, Grade 3, 4, and 5 agricultural land and large peatland sites cannot be
avoided. There is no Grade 1 or 2 agricultural land within this strategic option.

The most notable outcome from the geology and soil appraisal is the challenges that
strategic option AC6-2 would incur in relation to the requirement of crossing the
GeoMb6n UNESCO Global Geopark. Apart from AC6-11, which does not pass through
any Grade 1 or 2 agricultural land, there are no other strategic options where Grade 1
agricultural land can be avoided, and AC6-1 and AC6-4 would have to cross Grade 2
agricultural land.

Landscape and Visual Amenity

7.3.26

The Wales Coast Path is a designated trail, owned by Natural Resources Wales, that
spans the entire coast of mainland Wales. In addition, the Isle of Anglesey Coastal Path
(LIwybr Arfordirol Ynys Mén) spans the coast of Anglesey. Based on this, each of the
eleven strategic options will need to cross at least one of these Coastal Paths.
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7.3.27

7.3.28

7.3.29

7.3.30

7.3.31

The study area of AC6-1 includes both of these Coastal Paths, whilst the remainder of
the strategic options will need to cross one of the Coastal Paths. AC6-2 will need to
cross the Isle of Anglesey Coastal Path (LIwybr Arfordirol Ynys Mén), whilst the other
strategic options will need to cross the Wales Coast Path.

These coast paths will have minor effects from construction activities, but with the
correct mitigating actions, there should be no lasting effects on the Public Right of Way.

Strategic option AC6-2 cannot avoid Anglesey (Ynys Mén) AONB, whilst AC6-4 cannot
avoid the Pembrokeshire Coast National Park. Mitigation measures, such as the use of
underground cables may be required within these study areas.

If AC6-3 makes landfall near the Dee at Talacre, it would require traversing the newly
proposed National Park. Mitigation in relation to this may require making landfall to the
southwest of Abergele within the Liverpool Bay SPA, which would in turn require
crossing a Registered Park.

Strategic option AC6-10 cannot avoid a newly proposed National Park, one Coastal
Path (Wales Coast Path), one National Trail (Offa's Dyke) and one AONB.

Historic Environment

7.3.32

7.3.33

7.3.34

7.3.35

7.3.36

7.3.37

7.3.38

7.3.39

Across the Strategic Options, designated or important historical environment and
cultural heritage sites have been identified. This includes Listed Buildings (Grade | and
II), Scheduled Monuments, Registered Parks and Gardens, Conservation Areas and
Registered Landscapes of Outstanding and of Special Interest (RLOSI). Each strategic
option will require careful consideration to minimise impacts on any historic environment
receptors within the study area.

Strategic option AC6-1 cannot avoid one RLOSI. There are multiple Listed Buildings
and Scheduled Monuments within the study area, however, these can be identified and
avoided through detailed routeing.

There are designated heritage assets within AC6-2 and AC6-11 study areas. However,
all assets can be directly avoided with careful routeing.

Both of the AC6-3 and AC6-10 study areas are densely populated with historic
environment assets. However, all assets can be directly avoided with careful routeing.

Both AC6-4 and AC6-5 cannot avoid one RLOSI. There are also Scheduled Monuments
and Conservation Areas within the study areas of these strategic options. However, all
assets can be directly avoided with careful routeing.

For both AC6-6 and AC6-7, there is one RLOSI that cannot be avoided. All other
designated heritage assets can be avoided for these strategic options.

Both AC6-8 and AC6-9 can avoid all international and national designated or important
historic environment and cultural heritage sites.

Five out of the eleven strategic options will not be able to avoid crossing a RLOSI —
these are strategic options AC6-1, AC6-4, AC6-5, AC6-6 and AC6-7. The remainder of
the historic environment assets across the strategic options can be avoided through
careful routeing.
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Hydrology

7.3.40

7.3.41

7.3.42

7.3.43

7.3.44

7.3.45

7.3.46

7.4

The study areas for strategic options AC6-1, AC6-2, AC6-10 and AC6-11 each include
three main rivers that cannot be avoided.

The study areas for strategic options AC6-3, AC6-5 and AC6-9 each include one main
river that cannot be avoided.

ACG6-4 and ACG6-8 are the only strategic options which can avoid all main rivers.

The study area for strategic option AC6-6 include four main rivers that cannot be
avoided.

ACG6-7 cannot avoid two main rivers, there are additionally two that may be avoided with
careful routeing.

With the exception of AC6-4 and AC6-8, which is not expected to cross any main rivers,
for each strategic option, there is potential for adverse effects on the water environment
(i.e. water quality degradation, impacting natural river flow and disturbance to aquatic
life). However, careful planning and the use of effective mitigation measures will
minimise the long-term adverse effects on hydrology across the strategic options.

For AC6-4, there are unlikely to be adverse effects on the features identified within the
study area when careful routeing and site selection is applied.

Marine Socio-Economic Considerations

Offshore Land Use and Other Infrastructure

7.4.1

742

743

744

745

746

For each strategic option, there is potential for interaction between construction vessels
and other marine user vessels, which may lead to consenting and legal implications.
Notice to mariners, engagement with FLOs, and consultation would likely be required to
mitigate potential effects arising from fisheries and other marine vessel users.

Four strategic options, AC6-1, AC6-2, AC6-4, and AC6-11, cannot avoid crossing three
pipelines and 18 cables. Three strategic options, AC6-5, AC6-6, and AC6-7, cannot
avoid crossing three pipelines and 19 cables.

Both AC6-3 and AC6-10, may require crossing six pipelines and 25 cables, out of these
crossing three pipelines and 18 cables cannot be avoided.

Both AC6-8 and AC6-9 cannot avoid crossing three pipelines and 22 cables.

Crossing cables and pipelines may result in legal/commercial implications due to
crossing agreement requirements. Both AC6-3 and AC6-10 have the greatest number
of pipelines and cables to cross, increasing the risk associated with the strategic
option’s legal and commercial implications.

Further to the pipelines and cables, this appraisal considered the potential impacts of
other key land users of infrastructure within the various study areas. These were:
subsea and surface wells, windfarms, aggregate extraction sites, disposal sites, military
areas, shipping routes and commercial fisheries. Where these were identified across
the strategic options, they were considered to be avoidable.
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7.5 Terrestrial Socio-Economic Considerations

Settlement and Population

7.5.1 Throughout the study area of AC6-1, there are two notable settlements, Bangor and
Caernarfon, that can both be avoided.

7.5.2 ACG6-2 only contains one major settlement, Amlwch, which can be avoided.

753 There are five major settlements within AC6-3 study area: St. Asaph, Abergele, Kinmel
Bay, Rhyl and Prestatyn. With smaller settlements dispersed around the strategic
option, this study area is dense in settlements. The siting of the converter station may
cause long term visual effect on surrounding settlements, specifically St Asaph, with
mitigation measures needed, once further assessments are undertaken.

7.5.4 For AC6-4 there are three major settlements: Milford Haven, Pembroke and Pembroke
Dock, all of which are likely to be avoided. From landfall, further individual settlements
will require careful routeing.

755 Throughout the AC6-5 study area, there are no major settlements present, however
there are individual properties that will require avoiding through detailed routeing.

75.6 The AC6-6 study area includes has two major settlements, Kidwelly and Burry Port, as
well as smaller settlements scattered throughout the study area.

757 The AC6-7 study area includes three major settlements, Kidwelly, Burry Port and North
Swansea, as well as smaller settlements scattered throughout the study area.

758 For AC6-8 there are eight major settlements within the study area.

759 There are four major settlements present within the AC6-9 study area. These are
Maesteg, Porthcawl, Pyle and Bridgend.

7510  For AC6-10 there are nine major settlements within the study area.
7.5.11 For AC6-11 there are six major settlements within the study area.

7512  ACB6-5 has the least amount of Settlement and Population constraints, whilst AC6-10
would have the greatest number of settlements (nine) to avoid.

Tourism and Recreation

7513  AC6-1 will cross National Cycle Network Route 8 and has the potential to cross three
others. There are no areas of National Trust Land within the study area.

7514  For AC6-2’s study area, National Cycle Network Route 5 and 8 may not be avoidable,
depending on landfall location, whilst National Trust Land could be avoided.

7515  ACG6-3 will cross National Cycle Network Route 5, which is unavoidable, it may also
cross over another, dependent on routeing. National Trust Land could be avoided.

7516  National Trust land may require crossing as part of AC6-4, near Stackpole Coast. This
strategic option may also cross one National Cycle Network Route, but this can be
avoided. Crossing National Trust Land would result in potential temporary visual
impacts to users of the land and temporary closures.
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7.5.17

7.5.18

7.5.19

7.5.20

7.5.21

7.5.22

7.5.23

7.5.24

ACG6-5 cannot avoid National Cycle Network 4, whilst National Trust Land could be
avoided.

For AC6-6, National Cycle Network Route 4 cannot be avoided. There are no areas of
National Trust Land within the study area.

For AC6-7 there are no areas of National Trust Land. There are three National Cycle
Network routes, of which National Cycle Network Route 4 and 47 cannot be avoided.

Neither National Trust Land nor the National Cycle Network would be affected by
strategic option AC6-8.

ACG6-9 will cross National Cycle Route 5, which is unavoidable.

ACG6-10 will cross National Cycle Network Route 5 and 84, which is unavoidable, it may
also cross over another, dependent on routeing. National Trust Land could be avoided.

ACG6-11 will cross National Cycle Network Route 8 and has the potential to cross two
others. National Trust Land could be avoided.

Strategic option AC6-8 would have the least impact from a Tourism and Recreation
point of view, avoiding all National Trust Land and National Cycle Networks. All other
strategic options either may have to, or will have to, cross either National Trust Land
and/or National Cycle Networks.

Land Use and Other Infrastructure

7.5.25

7.5.26

7.5.27

7.5.28

7.5.29

7.5.30

7.5.31

Strategic options AC6-1, AC6-4, AC6-5 and AC6-6 may require crossing two OHLs
each. All Historic Landfill Sites, Airports, Military Areas and Ports and Harbours could be
avoided for these strategic options.

ACG6-2 and AC6-11 may require crossing one OHL. All Historic Landfill Sites, Airports,
Military Areas and Ports and Harbours could be avoided for this strategic option.

ACG6-3 and AC6-10 may require crossing one OHL and one cable. All Historic Landfill
Sites, Airports, Military Areas and Ports and Harbours could be avoided for this strategic
option.

ACG6-7 may require crossing one or more OHLs. All Historic Landfill Sites, Airports,
Military Areas and Ports and Harbours could be avoided for this strategic option.

ACG6-8 could avoid all OHLs and cables. All Historic Landfill Sites, Airports, Military
Areas and Ports and Harbours could also be avoided for this strategic option.

ACG6-9 will require crossing two OHLs. All Historic Landfill Sites, Airports, Military Areas
and Ports and Harbours could be avoided for this strategic option.

Most of the strategic options are similar when considering land use and other
infrastructure, with most strategic options able to avoid all receptors apart from OHLSs.
Whilst AC6-8 does not cross any OHLs, the impact and expected mitigating actions
associated with crossing OHLs for the other strategic options are not considered
significant enough to provide a clear distinction between AC6-8 and the other strategic
options from this perspective.
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7.6

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

7.6.6

7.6.7

7.6.8

7.6.9

1.7

7.71

Technical Benefit and Considerations

All eleven shortlisted strategic options considered for ACG6, satisfy the critical
requirement for being compliant with NGET SQSS as well as meeting the needs case,
set out in Chapter 4, by crossing boundaries B6 and B7a.

All these strategic options are formed of a HVDC link which would require a pair of
HVDC cables. Moreover, two converter stations would be required, one in the Ayrshire
in Scotland and one in the vicinity of each proposed substation location in Wales. The
converter stations have an approximate footprint of 6 ha (an indicative diagram is
provided in Appendix C).

Onshore underground HVDC cables would be required from the landfall point to the
converter station at each proposed substation option.

Strategic options AC6-1, AC6-2, AC6-3, AC6-4, AC6-7 and AC6-8 would connect to
existing or proposed substations; however, these strategic options would require bay
extensions to facilitate the AC6 project.

The other strategic options (AC6-5, AC6-6, AC6-9) propose utilising two bays at
substations which do not currently exist, but which are proposed as part of other
projects. Should these projects not proceed, the ten-bay substation would be required
as part of the AC6 scope of works and has, hence, been included in the cost appraisal
of each of these strategic options to account for this eventuality.

In the case where these substations are triggered by planned projects in the respective
areas of these strategic options, they would only require to utilise two bays at the site.

For each South Wales strategic option (AC6-4 through to AC6-9) there would be a
requirement for the uprating of the 400 kV cables within the Severn Cable Tunnel to be
completed prior to the Project connecting at any of the South Wales substations.

Out of the eleven strategic options, NGET does not expect that the majority of these
would trigger significant reinforcement works to the local network(s). This is with the
exception of strategic option AC6-8. This is the only strategic option which includes the
connection to a 275 kV substation (as opposed to a 400 kV substation). This would
trigger a substantial amount of reinforcement works to the south Wales network,
including the rebuild of Margam and Pyle 275 kV substations and the reconductoring of
275 kV OHL routes to 400 kV.

Strategic option AC6-2 is expected to have the shortest circuit length (approximately
252 km), whilst AC6-9 is expected to have the longest circuit length (approximately 630
km).

Cost Considerations

Table 7.1 below sets out an overview of the capital and lifetime cost impacts of each
Strategic Option. This table provides a comparison of strategic options based on the
most economical technology choice for each option, namely HVDC.

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 190



161

Hoday suondQ d16sjens | (z yulq uisisapn) Z [outma|ios JIMsAD | 920z aunr | puo jeuoneN

"WQEG'Z3F Je 1S00 awWNdjl| 1ISOMO| 8y} pue Wi'GZE Z3 1e 100 [eyded }semo| 8y} sey g-9QV uondQ oibsjens €L
‘palapisuod suondo ay) buowe aAlsuadxs jsow
ay} buiaq uondo siyy ul Bunnsas ‘wy 0£9 1B Yibus| aynod aAleolpul 1sabuo] ayy sadinbal g-90y uondQ "W9GG ‘3 1B 1800 awndyl|
1s8ybiy sy} pue wg'z0S ¥3 e 1500 [endeo 1saybiy ay) Sey ‘g 8PON UONIBUUOYD 1SOAN SBIBAA YINOS 0) JUIod-1 W) ‘6-90V uondQ 222
1800 AdN
awinayl
w|28'z3 wo0‘€3 WoGS v3 wezZy'v3 W zS'v3 weyZ'v3 Wil ‘v3 w9/8'c3 wG|8°Z3 Woes‘Z3 wee/L'z3 leak-01
1509 |eyded
WG'69.°C3 | WQ'E66'CI | WSZOS'YI | WSGLZ'YI | WL 'B0EYS | WEGHL'PI | WL 090'P3 | WL H99'CF | WZ'v¥09'C3 | Wy'GZe'T3 | Wy'Z8S'e3 [ejol
yibua
wy €0¢ uwy 0ee wy 0€9 wy Zl9 wy Zl9 wX 9.9 wy 265 wy 05 wy 90¢ Wy 26¢ w 88¢ N0y
OaANH OaANH OaNH OdANH OdANH OdANH OaANH OaANH OaANH OaNH OaNH ABojouyoa |
easqng easqng easqng easqng easqng easqng easqng easqng easqng easqng easqng olWou0o]
g 9pON U D 9pON U
o13oauu0) oljoauuo)
ISOM JSOM
Aenp CETLETY Aeg U}oN Keg ua CETEITY uep yjnos
Joufug s.yeuuon yinos ue|beg easuemsg | yprewuen ynog ajoiquiad | pAmjepog eJAM anuad
= L1-9J3V | —01-92V - 6-90V — 8-90V — /-9JV —9-9JV —G-9JV - 90V — €-90V — 290V = -9V suondo

suondo 21693ens ||V - 10edw| 3509 awnay pue [eyde) - |2 ajqe]



c6l

Hoday suondQ 21693es | (Z Yui uigysep) Z [ouimalion HimsAD | 9z0z dunr | puo JeuoneN

o16a)e.]s 8y} JO yoes Ssoloe
palinbal 8q pjNOM S)}JOM JO [9A8]
Jejiwis e se ‘suondo oi6sjens ayy
uaamiaq Joyoe} Bunenuaiayip Aay
B palapisSuod JouU ale SyIoMm uone)s
JauBAU09 palinbal ay) ‘ebels siy)
1V "108loud 99V ayy Jo ued e wioy
pinom jey} uonesqns mau e Jabbiy
jou saop uondo oibsens syl

"uoleISgnNS SIY} }B SUOISUD)IXd
Keq Buuinbal ‘uoneisqns

/A 00 Juad Bunsixe ey

ojul Bunosuuod sasodolud -9y

‘UoI}e}S JOUBAUOD 8y} 0}
wiod |[ejpue| ay) wouy palinbal aq
pinom sa|qed DAAH punoibiapun

8I0Ysuo jo wy | Aj@rewixolddy

"By 9 o Juudjoo}

ajewixoidde ue aney pjnom
SUOIje)S JBLIBAUOD BY | "SOIepA Ul
uoneoo| uoneisqns pasodoud yoea
10 AJIUIDIA BU} Ul UO puE puB}odS
Ul allyslAy 8y} ul suo ‘palinbal

9q P|NOM SUOIB]S 19}ISAUOD OM]
‘JOA0BIO| ‘$8|ged DAAH Jo Jied

e alinbal pjnom yaiym suil DAAH €
10 pawuoy} ate suondo o1681es ||y

‘e/g pue
9g sauepunoq [eoijlo Buissolo
Aq oseo spaau ay) Buijesw se ||om

Se SSOS LION Yim jueldwiod

SISSS PUE SYNN 'SOVS bBulpnjour sayis pajeubisap
18Y10 8Je 8I8y] ‘|SSS U0 pue DS suo Buissolo
ploAe jouued uondo oibejels sy ‘Jersemoy ‘uondo

8y} YIIM sa]is Jeswiey 10 S\ydS Ou ale aiay] :ai1oysuQ

‘Buissouo

alinbal |Im ays sy ‘payosjas uondo aibajens Aue Japun
"9|qissod S| seale 8say} UIYIIM JUasuo9 jey) Buneoipul
VdIA IS BaS 8pA|D 8yl SS0J0 Jey) sa|qed XIS Ajuaiind
ale 818y} ey} pajou aq Os|e p|noys 1| ‘paJinbai aq

0] A[y1] 8Je spoyaw uoiosjoid 8|qeo [euolippe ‘[eunqg
J0o} yydap Jo/pue adA} Jusioyns JO Jou SI JUaWIpas 8y}
aloypn “sydom Aanuns [eaisAydosb pue |eoluyosjosb pue
Bureinol ybnouyy paploae aq Aew asay] ‘(uoissaidaq
Xuep\ ‘9xAQg soineag ‘jouueyd yuoN ‘6-8) sybnos
sulwoid pue sainies} wiopaq [eroelb Buipnjoul
‘ABojoydiowoab pagess xajdwod sey eale Apnis siy|

"a)Is pajeubisap siy} 0} pajejal suoneolduw

Buizuasuoo aq |Im alay) ey} pajedionue si ji alojalay)
pue ‘Aj9yjI] ulewsal [|Im }| "SPOY}dW UOI}oNJisuod pue
ubisap ajeudoidde ybnoayy payebiyiw aq pjnos syoedwi
10241 "saJinjea} |ea16ojo0ab 1oy pajeubisap si yoiym ‘vdIN
IS Bag apA|D ay) ss040 0} aAey |[Im suondo oi6ajens ||y

‘uondo o169jes)s Aue ssoioe payuapl
u99( 9ABY JBU} S3O9IM SULIBW S|EPIOABUN OU dJe d1ay |

"1-90V uondo oibsjens
1o} 8|qeploAe 8q 0} Aj)Ijun SI QYS aule|y Aese|buy
ULON 8y} ‘seale pajeubisep UOWWOD oM} 8y} Uey} JaylQ

‘suondo o1Bs)el)s ||e Ssoloe paploAe aq 0} Ajgyijun
SI DVYS [duuey) YLON 8y} pue paploAe 8 Jouued

9Q p|NOM S)}JIOM uOoieISqns
PaJBIDOSSE UM UOISUSIXD
Aeq g ‘uasoyo ABojouyosy
Basqgns Jo ssa|piebau ‘Ajjleuonippy

‘uondo siyy Jo
uoneso|dxa Jayuny 1oy uondwnsse
Buels ayy pasapisuod

8q pInom siy} pue ‘DaAH
s1 uondo aAI08Ye-1S00 JSoW 8y |

‘uondo easqns DAAH

9y} IO} WZELTF JO SO awnay|

€ 0} spes| siy] ‘We't/3 sI polad
Jeak-Qf e JOAO S)S0D 8duBUBUIBW
pue uonesado Jo AdN By} }s|iym
W|'/GL3 SI S8SSO| JO }S00 8y}

JO AdN 8yl "pus yoes je suonels
JapaAU0D Buipnjoul Wy 00523

J0 1509 |ejided pajeioosse ue sey
ABojouyos) easqns HAAH 9yl

‘uondo easqgns Qv
8y} JO} WQZ9‘C1 3 JO }SOD awnay|
€ 0} Spe?| siyL "W 993 s! pouad

Jeak-Qf B JOAO S)S0O 8ouBUSUIRW
pue uonelado Jo AdN

dUlIs|iym WL '08Z3 S! S8ssO] Jo
1S02 8y} JO AdN ®YL "WZ'6.2°CL3
0 1509 |ejdeo pajeloosse ue

sey ABojouyoa) easqgns Jy ayl

"8|qeo easgns DAAH
pue a|qeo easqns DYy :uondo siy}
Jo} pasiesdde aiam saibojouyos)

8q y10q Ued Jey} ‘uopeulae)
pue Jobueg ‘sjuswapias a|qejou
OM] 8Je 8Jay} ‘L-9)V JO eale
Apnis ay) 1noybnouy | :a1o0ysuQ

‘a|qeplone
9( 0} palapisuod atam Aay) ‘suondo
o1ba)el)s ay) SSOIOB payiuspl

8JaM 9S8y} 8IBY\\ "SalBYsSl
[eloJawwod pue sanod buiddiys
‘seale Aejjiw ‘sayis |esodsip ‘sa)is
uonoeuxa ayebalbbe ‘swieipuim
‘S||om 99BluNS pue Basqns

:alom 9say] ‘seale Apnis snolea
By} UIY}IM a1njonJjseljul Jo siosn
pue| Aay Jayjo jo syoedwi jenuajod
palapisuod suondo oibsiens ||y

‘sjuswalinbal Juswaaibe Buissolo
0} anp uoneoldwi [eloJawwoo/ebs)
ur Jnsal Aew sauladid

pue sa|ged Buissoi) "sa|qed

g1 pue sauljadid aaJy) Buissolo
pioAe jouued uondo di6ajens |-90v

‘siosn
|9SSOA SULIBW JBY}0 pue salaysly
wouy Buisue sjoaye |enuajod
ajebniw o) paiinbal aq Aj@y1| pjnom
uolB}NSU0d pue {(sO74) s19010
uosiel] sauaysi4 yum juswabebus
‘sioullew 0} 99)0N “suoneoljdwi
|eba| pue Bunuasuod o) pes| Aew
UOIYM ‘S19SN |9SSOA SULIBW JBY)0
pue S|9SSaA UORONIISUOD USaM)aq

Buiaq 1o} Juswalinbali [eoN1IO VdIN IS eas apA|D 8yl ‘suondo oibajelis ||e ssoioe om] "Wy 88z s! L-99V uondo uonoeJajul 1oy |enuajod si alay) Jnuad
ay} Ajsnes suondo oibajess ||y seale pajeubisap UOWWIOD OM] dJe a4y :9I10YSHO o1691e11S Jo) yibus| aynos ay| | uondo oibsiens yoes 1o :aloysyoO - 1,99V

|ealuyos | juswuoJiAug }S0D 2lWOU0238-0100S
|esieaddy uondo

|esieaddy suondQ 2169je43S JO MIIAIBAQ - Z°/L d|qel

sjesieaddy suondp o169jea3s jo Alewwng

8.




€61

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

Aq ased spaau ay) Bunssw se ||om
se SSOS 1ION Yym jueldwod
Buiaq 1o} Juswalinbai [eo1IO

ay} Aysnes suondo oibajens ||v

‘suondo oiBsjel)s ||e Ssoloe a|geploAe 8 0} Ajpyiun

SI VS [duuey) YLON 8y} pue paploAe 8 Jouued
VdIA 1IIS eas epA|D 8y “suondo oibsjesns |e ssoioe
seale pajeubisep UOWIWOD OM) 8Je 8loy] :210YysHyO

"9|qeo easgns DAAH
pue a|qeo easgns Dy :uondo siy}
10} pasiesdde atam saibojouyos)
OM] "W} 2GZ SI 2-90V uondo
o1691e41S J0) Yibus| 8ynod ay |

|eba| pue Bunuasuod 0] pes| Aew
UOIYM ‘SIBSN [9SSOA SULIEW JaYl0
pue S|9SSAA UOI}ONIISUOD UsaM}aq
uoloeI8)Ul Joy) [enualod S| 818y}
uondo oifajels yoes 104 :810Yysy0

yinos eyAm
- 299V

‘suondo

‘suoneoldwi Ajluswe |ensia pue adeospue|

Aue se ||]om se ‘sa)Is JuUsWUOlIAUS 2lI0IsIY ‘ABojoipAy
‘pue| [eanynoube ‘seale Juswabeuew Ajjenb Jie ‘seys
[eoi6ojo2s pajeubisap Alojnjels uo syoedwi asiwiuiw
0} eale Buipunolins ay} JBPISUOD A||Nja]ed JSnw Uoljels
Japanuod pasodoud a8y} ‘uofels JaUaAuO09 [euolippe
ay} Joy} Aljigelns Buipiebal ‘suondo oibsiens |je ssoloy

*ABojoipAy uo s10aye aslanpe wisl-Buo| ay) asiwiuiw
[lIM sainseaw uoiebiiw SAI}08Yd JO asn 8y} pue
Buiuueld |nyaied ‘JlonamoH ‘(8y1] denbe 0} oueqnsip
pue Moy} JaAll eunjeu Bunoedwi ‘uonepelbop Ayjenb
Ja}eMm "9'1) JUSWIUOIIAUS 19)eM B} UO S}081d aslanpe

Jo} |enuajod s| alay| ‘paploAe 8 Jouued jey) ‘eale Apnis
s,uondo o1691e1)S SIY) UIYYIM ‘SISAL Ulew 98y} ale alay ]

‘Buisinol pajielap ybnolyy papiore

pue payljuapl 8q Ued asay} ‘Janamoy ‘eale Apnis

BU} UIYIM SjusWINUO\ panpayog pue sBulpjing pasi
a|diinw ale alay] |SOTY SUO PIOAE JOUUBD |-9DV

‘Aepn 1o by 211gnd ayj uo sjoays Bunse| ou ag pinoys
218y} ‘suonoe Buiebiiw 1081100 aY) YIM INg ‘Sal}IA0e
UOI}ONJISUOD WO} S}O8J48 Joulw aAeY [|IM }] "yied

1se0) salep\ au} pue (UQIN SAUA [0JIpIoPY 1GAMIT) uied
leiseo) Aasa|buy Yioq sapnjoul -9V J0 Bale Apnis ay |

‘paploAe
80 p|N0o BaJe 8} UIYIM S8lg AlsIeAIposs) jueliodu|

AjleuoiBay pue puejiead 1S|IYm ‘papIOA. 8g JoUUBd
pue| [einynolbe ¢ spels) pue Z apels) JO seale swWosg

"eale Apnjs siy} ulyim payipuap!
(sYIoY) sealy wswabeuel Ajjenp Jiy ou ale alay ]

‘way}
uodn s}o8y8 asiaApe Atesjodwa) ui }nsal Aew yoiym
‘a]qeo ay} 0} Ajwixoid 8so|o ul 8q A[@y1| 1SOW ||IM YdIym

'@ xipuaddy ul punoyj aq ueo
S]S00 8Y} JO UMopyealq Jayun4

"WQ'Z83 4o 15092 |euded e Buippe
‘uoielsqgns Jiuad e palinbal

‘suondo o169jel)s asay)

10} PAPIOAB 8q P|N02Y SINOQJEH pue
suUod pue sealy Aseji ‘sHodany
‘SIS [|Ijpue] DUOISIH IV "STHO
om} Buissolo ainbal Aew -9V

‘eale

Apnis ay) ulyym pueT JsniL [euoneN
1O seale OU aJe 8lay] ‘SI8y}0

€ $s0.0 0} [enuajod 8y sey pue

g 8InNoYy YIOMIaN 8|9AD [euoneN
$s0J0 ||Im uondo o1bajens siy|

‘pPapIoAR

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




v6l

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)ylomiau |e20] 3y}
0} SHJoM juawadlojulal Juesiubis
1966113 0} 108dx8 J0U pjNOM Z-9DV

‘suondo o169)e41s 8y} JO yoesa
sso.oe palinbal g pjnom syJom Jo
|1oA8] Jejiwis e se ‘suopndo oibsjens

ay) usamiaq Jojoe} Bunenuaiayip
Aoy B palapIsuod Jou ale SHIom
Uolje)}S J8BAUOD By} ‘abk)s siy}

1 "108loud 99V ayy Jo ued e wioy
pinom jey} uoneisqns mau e Jabbuy
jou saop uondo o1bsiens siy |

"SHND2UID BYIAM
— Jjuad Bupsixa Jo ul uin} a|gnop
e saJinbal uondo oi6ajess siy|

‘adoos 99V 8y} Jo apisino

SI UoIIONJISUOD SIY} Ajleuonippe
‘Is1xa AJua.ind Jou SB0p YoIym AY
00% Yinos eyAp ‘uonelsgns e je
sAeq om) Buisiin sesodold z-90V

"UOIE}S JOUBAUOD B} 0}
iod |jejpue] sy} wouy pasinbal aq
pinom sa|qed DAAH punosbiapun

aI0ysuo jo wy || Ajorewixoiddy

"By 9 Jo Juudjoo}

ajewixoidde ue aAey pjnom
SUOIB]S JBJIBAUO0D 8] "S3BAA Ul
uoneoo| uonelsgns pasodoid yoes
10 AJUIDIA BY} Ul BUO puUB pUB}0OS
ul a11ysJAy 8y} ul auo ‘padinbal

8Q p|NOM SUOI}E]S JOUSAUOD OM}
‘1I9A0BI0)\ "S9Iqed DAAH Jo Jied

e alinbal pjnom yoiym suil DAAH €
Jo pauwioy} ase suondo o1bajens ||y

‘e/g pue
9g selepunoq [eonuo Buissolo

10} POSS0I0 8 0} 8ARY ||IM pue Aese|buy JO pue[s| aJijud
8y} Buusnoo yledoan) e s| yledoso) [eqol ODSINN
UQIN 095 "PapIOAB 8( Jouued pue| [ein}nouby ¢ epelo
pue paploAe 84 Jou Aew pue| [einynolbe g pue | spelo

‘eale

Apnis )1 ulyim panuap! (SYINDY) sealy Juswabeue)y
Ajljenp Jiy ou ale alay) z-90V uondQ oibsiens

‘uonoNJIsu0d Buunp sajis pajeubisap

Jayyo joedu Ajuesodwa) osje Aew g-90v ‘way}

uodn sjoaye asiaApe Alelodwa) Ul Jnsal Aew yoiym
‘0]qeo ay} 0} Ajwixoid 8s0|o ul 8q A[gy1| 3SOW ||IM YdIym
SISSS Pue SYNN ‘sOVS Bulpnjour seyis pajeubisep
JBY}0 aI1e alay] ‘|SSS duo pue DyS duo Buissolo
pioAe jouued uondo oi6ajes)s siyy ‘1anamoy ‘uondo

3U} YlIM S8)IS Jeswey 1o SyYdS Ou ale a1ay] :a1oysuQ

‘Buissolo

aJsinbal |im ayis siyy ‘pajos|es uondo oibsjels Aue Japun
"a|qissod s| seale 8say) UIYIM Juasuod jey) Buneoipul
VdIN |IIS BaS apA|D 8y SS0J0 jey) so|qed xIs Apualind
aJe alay} Jey} pajou aq os|e p|noys }| ‘paJinbai aq

0} Aj9y1] aJe spoyaw uonosjoid a|geo |euonippe ‘[eLnq
J0} yydap Jo/pue adA} Juaiolyns JO Jou SI JUaWIpas ay}
alayp\ “sydom Aaains [eoisAydosb pue |ealuyosyosb pue
Buieinos ybnouyy paploae aq Aew asay] “(uoissaidag
Xue ‘@yAQ s Mojneag ‘[lauuey) yuoN ‘6-8) sybnouy
Juaulwold pue sainjes} wioypaq |eoeld Buipnioul
‘ABojoydiowoab pageas xajdwod sey eale Apnis siy|

"a}Is pajeubisap siy} 0} pajeal

suoneoyduwi Buuasuod aq [jIm aiay) ey} pajedionue si i
2104218} pue ‘Ajo¥I| Ulewal |IM }] “SpOy}aW UoI}ONIISUOD
pue ubisep ybnoiyy payebniw aq pjnoo syoedwli

108110 "sainjes} |ea1Bo]oab 10} pajeubisap S Yoiym ‘vdIA
IS eaS apA|D 8y} SS010 0) 8AeY ||Im suondo dibajens ||y

-uondo oi1bajes)s Aue ssoioe payuapl
u99( 9ABY JBU} S3O9IM SULIEW S|EPIOABUN OU dJe d1ay |

*OVS auue Aaso|buy

UMON 8y} pue ydsS suia| Aass|buy ay) ‘seus pajeubisap
[BuOIppPE OM] SSOID O} dABY PINOM Z-9DY uondo
olbajel)s ‘seale pajeubisap UOWWIOD OM] BY} 0} Jayun

'@ Xipuaddy ul punoyj aq ueo
S]S02 8Y} JO UMopyealq Jayun4

‘adoos

90V 8y} JO BpIsINo Ji Joramoy
}ing &g 0} JoA s| uonejsqns
SIYL "Wg'0Z3 4O }s00 |eydeo

€ U)im uoieisgns A 00% Uinos
eJlAM pasodoud ay) 1e palinbai
8q pinom sAeq omy ‘Ajleuonippy

"uondo siy} jo
uojjelo|dxa Jayuny 1oy uondwnsse
Bunuels ay) palopisuod

aq pINom siy} pue ‘“OAAH
s1 uondo aAI08Y8-1S00 JSOW 8y |

‘uondo easqgns DAAH

9y} JO} WQESG‘ZF JO 1SOD swnayl|

€ 0} Spe?| S|yl "W} /3 sl pouad
Jeak-0f B JOAO S)S0O sduBUSUIRW
pue uonesado Jo AdN 8y} Is|iym
Ww|'/GL3 SI S9SSO| JO }S00 8y}

JO AdN @yl "pus yoea je suoijels
JapaAu0D Buipnjoul We'0g‘23

J0 1509 |eyided pajeioosse ue sey
ABojouyos) easqns HAAH a9yl

‘uondo easqns Qv
9y} JOJ WZEN L L3 JO }SOD awnay|
€ 0} spes| siyL ‘We'9g3F s! polad

Jedk-Qt B JOAO S)S0O doueUdUIEW
pue uonesado Jo AdN

BULISIIYm WL'617C3 S! S8SSO] JO
1502 8y} JO AdN @Y1 "WQO'LEL0L3
10 1509 |eyided pajeloosse ue

sey ABojouyos) easqns Jy oyl

‘uonydo o1bsjels siuy

1o} PapIOAE 8 P|N0Y SiNogJeH pue
SJOd pue sealy AsejiN ‘spodiay
‘S8)IS ||yPUB] DUOISIH ||V THO
auo Buissoud alinbai Aew g-990v

‘paploAe
8Q p|nod pueT isn.] [eucheN is|iym
‘uoneoo] [jejpue| uo Buipuadap
‘a|geploAe aq Jou Aew g pue G
21n0Y NIoMION 8|9AD |euoneN ‘eale
Apnis s,uondo o16a1ens siy} 104

‘peploAe 8q p|Nood
YoIym ‘Yomjwy ‘yuswajpes Jofew
8UO SUIBU0D AJUO Z-9)V :210ysuQ

‘a|geploAe
aq 0} palapisuod atem Asyy ‘suondo
olBa)el}s ay) ssoloe paliuapl

919M 9S8} IBYAA "SalIBYSH
[e1oJawwod pue sanol buiddiys
‘seale Aejjiw ‘sayis |esodsip ‘salls
uonoesxa ayebalbbe ‘swiejpuim
‘s||om 20oeNS pue easqns

:91om 9say] ‘seale Apnjs snoLeA
B} UIY)IM 81njonJiseljul Jo slasn
pue| Aay Jay}o jo syoedwi [epusiod
paJapisuod suondo o16a1ess ||y

‘sjuswalinbal Juswaalbe Buissod
0} anp uoneoldwi [eJawwo/jebs|
ur jnsal Aew sauljedid

pue sa|ged bBuissol) sajqeo

8| pue sauljadid aa.y) Buissolo
ploAe jouueo uondo oibajess z-9Ov

's19sn

[9SSOA Bulew JBYJ0 pue Saldysly
woJ} Buisie syoaye jenusjod
a)ebiiw o0y paldinbal aq Aoy pjnom
uole)Nsuod pue {(sQ14d) SI9oI0
uosiel] sauaysi4 yum juswabebus
‘sJiauliew 0} 821j0N “suoneoijdu

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




S61

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

uoneoo| uonelsgns pasodoud yoes
10 AJUIDIA BY} Ul BUO pUB pUBJ0OS

ul allysJAy ayy ul suo ‘palinbal

9Q P|NOM SUOIJE}S JSLBAUOD

OoM] "S8|qeo DAAH jo Jied

e alinbaJ pjnom yoiym yuif DJAH e
10 pawuoy ase suondo oi6ajes ||y

"e/g pue

9g sauepunoq [eodilo Buissolo

Aq ased spaau ay) Bunssw se |[om
se SSOS 1ION yym jueldwod
Buiaq 1o} Juswalinbali [eoNIO

ay} Ajsnes suondo oibajess ||y

‘uondo o1bajens Aue ssoioe painuapl
u2aq 9ABY Jey] SY08IM SuLIeW 8|gepIoABUN OU ale a1ay |

‘paplone
aq 0} A|@yjIjun aq pjnom Oy aulel) Aass|buy YLoN
8y 'VdS SIU} Ulypm |[ejpue| xew o} 8Aaey pjnom uondo
o1691e41s SIy] 'YdS Aeg |joodianl] ay) — aus pajeubisap
Jeuonippe ue ssoid 0} 8ABY pinom ¢-9Jy uondo
olbajel)s ‘seale pajeubisap UOWWIOD OM] BU} 0} Jayun

‘suondo o1Bs)els ||e Ssoloe paploAe aq 0} Ajgyijun
SI DVS [Buuey) YLION 8y} pue paploAe 8 Jouued
VdIA 1IIS eas epA|D 8y “suondo oibsjess |e ssoioe
seale pajeubisap UOWIWOD OM) dJe 8lay] :a10YsHO

€ 0} spes| S|yl ‘w9693 s! polad
Jeak-Qt B JBN0 S}S0O 8oueUSUIBW
pue uoiesado Jo AdN

BUISIIYm WIL"LOEF SI S8SSO] JO
1500 8} JO AdN dUL ‘WL 0¥0°€L3
10 1509 [eyjided pajeloosse ue

sey ABojouyoa) easqns Jy oyl

"9|qeo easgns DAAH
pue a|qed easgns Dy :uondo siy}
Jo} pasiesdde aiam saibojouyos)
oM "W 90€ S £-90V uondo
o1691e11S J0) Yibus| 81nod ay |

pioAe jouued uondo di6ajens ¢-9Ov

‘sJasn
[©SSaA Bulew JBYJ0 pue Saldysly
woJy Buisie sjoaye |enusjod
ajebiiw o0y palinbal aq Aoy pjnom
uole)NSU0d pue (sO4) s19910
uoslelq sauaysi4 yum juswabebus
‘sJiauliew 0} 821j0N “suoneoijdu
|[eba| pue Buuasuod o) pes| Aew
UOIYM ‘SIBSN [9SSOA SuULIEW JaY}0
pue S|9SSaA UOI}ONIISU0D Usam}aq
uoloela)Ul Joy [enualod si 818y}
uondo oi6ajens yoes 1o :810ysyO

ueppAm|apog
- €90V

‘suoneoldwi Ajluswe [ensiA pue adeospueg|

Aue se ||lom se ‘sa)Is JuUsLUOolIAUS 2lo)SIY ‘ABojoipAy
‘pue| jeanyinolbe ‘seale Jusweabeuew Ayjenb e ‘so}is
|eo160]00a pajeubisap Alojnjels uo syoedwi asiwiuiw
0} eale Buipunouins 8y} JopISUuod Ajjnjaled jsnul uoiels
JapaAuod pasodoid ay) ‘uoiie)s JalaAUOD [euolippe
ay) Joy Ayjigeuns Buipiebal ‘suondo oibsiens |je ssoloy

*ABojoipAy uo s109)40 aslanpe wisl-Buo| ay) asiwiuiw
[lIM salnseaw uonebiiw 8A1308Y8 JO 8sh 8y} pue
Buiuueld |nyaied ‘1anamoH ‘(841 oienbe o} eoueaqlnisip
pue Moy} JaAll [ednjeu Bunoedwi ‘uonepelbap Ayjenb
Ja}em "9'1) JUSWUOIIAUS 19)eM B} UO S}090 aslanpe

10} [enuajod sl a1ay] "paploAe 8q jouued jey) ‘eale Apnis
s,uondo o169)e13S SIY} UIYIM ‘SIDAI Ulew 9.y} ale alay |

‘Buieinol |nyaes yum papioae Ajpoalip
9Q UED S)osse ||e ‘JonamoH ‘eale Apnis Z-90V dau}
ulyym sjasse abejiay pajeubisep ale alay) ‘Uolippe U|

‘Aepn 1o 1ybry o1gnd ayy uo sjoaye Bunse| ou aq pjnoys
alay} ‘suonoe Bunebniw 1994100 8y} Yym (UQN SAUA
jodipJouy JgAMT) yied |eiseo) Aass|buy Buissol) "eale
Apnis siyy ulyym paldinbal aq Aew sajqed punoibiapun
JO 8sn ay} se yons ‘sainseaw uonebiiN "gNOY

(uoIN sAup) Aess|buy proae Jouued uondo dibsiels siy L

‘papIoAe 8q pInN02 Bale 8y} Ulylm sa)iS A)ISIaAIpoan)
juenodw Ajjeuoibay pue puejjead ‘uondo oibajel;s siy)

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




961

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)lomjau 20| By}
0} SYJOM Juswadioyulal Juesubls
1966143 0} 10adxa Jou pjnom ¢-90V

‘suondo oiBajel)s ay} Jo yoes
ssoJoe palinbal 89 pjNOM SHIOM JO
|oA9)] Jejiwis e se ‘suondo oibajens

8y} usamiaq Jojoe} Buienuaiayip
Aoy B palapISU0I JouU aie SHIoM
uole}s 1auaAuod ayy ‘abels siy)

1V "108loud 99V 8y} Jo ued e wioy
pINoMm jey) uonesqns mau e JabbLy
jou saop uondo oibajess siyl

"UOISUD)Xd
uoieisgns ayy yum sabusjjeyo

0] pea| Aew yolym ‘pauieljsuod
Aluby st ays sy 109foid 9OV 8y}
a]e)l|Io.) 0} Suoisuaixa Aeq asinbal
pinom 1 ‘Jenamoy ‘ueppAmispog
1e uonejsqns Bunsixe

ue 0} JOBUUOD PINOM £-9DV

"UOIB}S JOUBAUOD B} 0}
wiod |jejpue| 8y} woly palinbal aq
pinom sa|qed DAAH punosbiapun

210ySuo Jo wy g Ajprewixoiddy

ey 9 Jo juudjooy
ajewixoidde ue aAey pjnom
SUOIB)S JBUBAUO0D 8] "S3JeAA Ul

"RepA Jo 1yBry o1land ay) uo sjosys Bunse| ou oq pinoys
aJay) ‘suonoe Bunebijiw 1081100 8Y} YIM Ing ‘SeiiAnoe
UONJONJISUOD WO S108448 JoUlW SABY [|IM UdIUM ‘Uied
1SBOD) SB|_A\A 8Y) SSO.I0 0] pasu ||Im uondo oibe)ens siy |

‘PapIOAB g P|N0Y Bale a8y} UIYlIM S8)IS A)ISISAIpoaD)
juepodw| Ajjeuoibay pue puejiead ‘paploAe

8q Jouued pue| |ein)nouby ¢ apels) pue ‘paploAe
aq Jou Aew pue| [eunjnoube z pue | apels) swos

‘eale

Apnjs 31 uiym paunusp! (SYINDY) sealy Juswabeuepy
Auienp Jiy ou aue alay) g-90V uondo oibeiens

‘Buieinol

|njoled ybnoiy) paploAe aq pinoo salnjes) payeubisap
uo sjoedw| ‘eale Apnis -9V 84} UIyIm siojdeoal

Jo sayis pajeubisep a|gepioA_UN OU ale aJ8y] :aloysuQ

‘Buissoud

aJinbal |Im a}is siy} ‘pajosies uondo oibsiels Aue Japun
‘a]qissod s| seale 8say) UIYIM Juasuod jey) Buneoipul
VdIN IS BaS 9pA|D 8y SS0J0 1y} S9|qeo XIS Ajjuaiind
aJe alay} Jey} pajou aq os|e pjnoys }| ‘paJinbal aq

0} Aj9y1] aJe spoyaw uonosjoid a|geo jeuonippe ‘[eLng
J0} yydap Jo/pue adA} Jusiolns JO Jou SI JUaWIpas ay}
aloyp\ “sydom Aanins [eaisAydoab pue |eoluyosjoab pue
Bureinol ybnouyy papioae aq Aew asay] ‘(uoissaidaq
Xue ‘@yAQ s Mojneag ‘[lauuey) yuoN ‘6-8) sybnouy
Juaulwold pue sainjes} wioypaq |eoeld Buipnioul
‘ABojoydiowoab pagess xajdwod sey eale Apnis siy|

‘PapIOAB 8q P|NOD SIY} ‘I9ASMOH "UOI}ONJISU0D

10} 8|ge}INS 8q Jou Aew 0S ‘YIpIM Ul W QG uey) Jojealb
JO BUOZ |epidlul Ue Sey yinow pAMm|D JoAlY 8y} punole
BaJE 8y} £-90V 8U} Jo4 "a)is psjeubisep siy} o} pajejel
suoneoljdwi Bunuasuod aq |Im alay) jey) payedionue si )l
2104218y} pue ‘Aj9YI| Ulewal |IM }] “SpOY}dW UOI}ONIISUOD
pue ubisap ybnouyy pajebiw aq pjnoo syoedwi

10241 "Sainjes} |ea1bojoab Joj pajeubisap si yaiym ‘vdIN
IS BaS apA|D ay) sS04 0} aAey [Im suondo oibajens ||y

'@ Xipuaddy ul punoyj aq ueo
S]S09 89U} JO UMOpPXEaI( Jayun4
‘WG 0Z3 40 1500 |eydeo e

Buippe ueppAmjapog Bunsixs ay)
e palinbaJ 8q pjnOM SUOISUB)IXd
Aeq ‘uasoyo ABojouyosy

Basqgns Jo ssa|piebau ‘Ajjleuonippy

"uondo siyy jo
uojjelo|dxa Jayuny 1oy uondwnsse
Bunuels ay) palopisuod

8q PINOM Siy} pue ‘“OAAH
s1 uondo aAI08Y8-1S00 JSOW 8y |

‘uondo easqns DAAH

9y} JO} WG| 8°CF JO }SOD swnayl|

€ 0} spe?| S|yl "wg /3 sl pouad
Jeak-Qt B JAA0 S)S0O @oueUdUIBW
pue uopesado Jo AdN 8y} Is|iym

W /GL3F SI S9SSO| JO 1S00 8y}

JO AdN 8yl "pus yoes je suoiels
JaJaAUO0D Buipnjoul W/ €8G23

10 1509 [eyded paje|oosse ue sey
ABojouyos) easqns HAAH 9yl

‘uondo easgns Qv
oy 1o W L H'EL 3 JO 1500 awnay|

OUO3SIH IV "8|qed 8uo pue THO
auo Buissoud alinbal Aew ¢-90y

‘pepIoAe 8q
p|Noo pueT isni] |euoneN Buisinol
uo Juspuadep ‘JBYIOUE JBAO SSOIO
os|e Aew 1l ‘s|geploABUN SI YdIYM
‘G 81N0Y YJoMIBN 8|oAD |euoneN
$s0.0 |Im uondo oibsyens siy

‘uayenapun
2Je SjuUBWISSasSe Jayuny

99U0 papasu sainseaw uonebiniw
unm ‘ydesy is Ajeoyioads
‘sjuswajiias Buipunouins

uo 10948 |ensiA wJia) buo)

asneo Aew uole)}s JaUSAUOD ay}

10 Builis 8y "sjuswaes Ul asusp
s eale Apnjs siy} ‘uondo oibajess
8} punoJe pasiadsip sjuswa|es
Jaj|ews YA\ ‘uhieisaid pue

1Ay ‘Aeg jawury ‘ejebiaqy ‘ydesy
1S ‘€-90V Ulylim sjuswispes
Jolew oAl ale alay] :ai0ysuQ

‘a|geplone
aq 0} palapisuod alem Aay) ‘suondo
o16a)el)S 8y} SSOI0E paluapl

a1aM 9S8y} aIayp\ “Saldysly
[e1oJawwod pue sanol buiddiys
‘seale Aejjiw ‘sayis |esodsip ‘salls
uonoexa ajebalbbe ‘swieipuim
‘S||om 99BlUNS pue Basgns

:alom asay] ‘seale Apnjs snoleA
By} UIY}IM 81njonJjsedjul Jo siasn
pue| A8y Jay3o jo syedw jenquajod
palapisuod suondo oibaiels ||y

"sjuswalinbal

swaalbe Buissold 0}

anp suoneoidwi [eloiawwod/eba)
UlM pajeloosse s

ay} Buisealoul sauljadid pue se|qeo
Buissolo Jo Jaquinu 8y "s8|gqed

Gz pue sauljadid xis Buissolo

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




L6l

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

ey 9 Jo juudjooy

ajewixoidde ue aAey pjnom
SUOINB)S JOUBAUOD 8] "SSBAA Ul
uoneoo| uonelsgns pasodoid yoes
10 AJUIDIA BY} Ul BUO pUB pUBJ0OS
ul allysJAy ayy ul suo ‘palinbal

9Q P|NOM SUOIJE]}S ISLIBAU0D

OM] "S8|qed DAAH Jo Jied

e alinbaJ pjnom yoiym yuif DJAH e
10 pawuoy ase suondo oi6a1es ||y
‘e/g pue

99 sauepunoq |eoiuo Buissolo

Aq osed spaau ay) Buijesw se ||om
se SSOS 1ION yym jueldwod
Buiaq Joj Juswaiinbai [eonuo

ay} Ajsnes suondo oibajess ||y

‘PapIOAB 8q JOUUEBD YoIyMm ‘Bulj}Se0D

8y} SSOJoe S|SSS Os|e ale a1ay] ysu Bunuasuod
a|gejou e asod Aew pue |dOy| paJabbLy sey yoiym
‘OVS SULIB\ aliysayolquiad a8y} S8SS0I0 Jey} 8|ged auo
Apuano si a1ay] "QVYS auuel Aesajbuy YuUoN 8y} pue
‘OVS BULIBJ\ SBIBAA ISOMA ‘DVS SULB allysayolquiad
‘OVS sayoeosddy [suuey) [01sUg ‘YdS axolquiad

1O SBag 8y} pue ‘WIoYXoYS ‘JBWOoYS - sayis pajeubisep
|[euolIppE 8Al} SSOID 0} dABY PINOM -9V uondo
olbajel)s ‘seale pajeubisep UOWWOD OM] 8Y} 0} Jayun4

‘suondo o1Bs)el)s ||e Ssoloe paploAe aq 0} Ajgyijun
SI DVS [Buuey) YLION 8y} pue paploAe 8 Jouued
VdIA IS eas epA|D 8y “suondo oibsjess |e ssoioe
seale pajeubisap UOWIWOD OM) dle 8lay] :a10YysHO

‘uondo easqgns Qv

9y} JO} WYL ‘ZZF JO }SOD awnay|
€ 0} spea| siyL "wg'9} 13 s pouad
Jeak-Qt B JON0 S)S0O 8oueUdUIBW
pue uoniesado Jo AdN

Y} Isliym wiyy"L0G3 S! S8SS0| JO
1500 8} JO AdN dUL ‘WL ¥yS 123
10 1509 [eyjided pajeloosse ue

sey ABojouyoa) easqns Jy oyl

"9|qeo easgns DAAH
pue a|qeo easgns Dy :uondo siy}
Jo} pasiesdde aiam saibojouyos)
oM 1 "W $0G S! #-90V uondo
o1691e11S J0) Yibus| 81nod ay |

pue sa|qed buissol) ‘s9|qed
61 pue sauljadid aa.y} Buissolo
ploAe jouued uondo oibajens #-9Jv

‘sJasn
[9SSaA Bulew JBYJ0 pue Saldysly
woJ} Buisue syoaye |enusod
ajebiiw o0y palinbal aq Aoy pjnom
uole)NSU0d pue (sO4) s19910
uosielq sauaysi4 yum juswabebus
‘sisulew 0} 821j0N “suoneoijdu
|eba| pue Bunuasuod 0} pes| Aew
UoIYM ‘SIBSN [9SSOA auLIeW Jaylo
pue S|9SSaA UOI}ONIISUOD Usam}aq
uoloeIa)Ul Joy [enualod si 818y}
uondo o169jens yoes 104 :810ysyO

ayoiquiad
=90V

‘suoneoldwi Ajluswe |ensia pue adeospue]

Aue se ||lom se ‘sa)Is JuUsWUOolIAUS 2l0ISIY ‘ABojoipAy
‘pue| jeanyinolbe ‘seale Jusweabeuew Ayjenb e ‘sa}is
|eo1B0j0oa pajeubisap Alojnjels uo syoedwi asiwiuiw
0} eale Buipuno.ns 8y} JopISUod AjnjaJed jsnw uoljels
JauBAUO0D pasodoud ay) ‘uonels JaUBAUOD [euolippe
ay} Jo} Aljigeins Buipsebal ‘suondo oibsiens |je ssoloy

-ABojolpAy uo sjoaye asianpe wis)-6uo| ayy asiwiuiw
[IIM sainseawl uoiebiiw 8AI}08Yd JO asn 8y} pue
Buiuueld |nyaied ‘JanamoH ‘(81 di5enbe 0} 8doueqIN]SIPp
pue moj} JaAl [ednjeu Bunoedwi ‘uonepesbap Ayjenb
Ja1eM "9°1) JUSWUOIIAUS J8}eM B} UO S}08Yd aSIaApe 1o}
|enuajod si alay] “eale Apnjs s,uondo oibajess siy} Sy}
UIYJIM PBPIOAE ¢ JOUUED Jey} JOAL UlBW 8Uo S| alay |

‘Buiainod |nyaied yjim paploAe
Apoauip 99 ued S}aSSE ||e ‘JOAMOH "S}OSSE JUSLIUOIIAUD
ouolsIy yum pajeindod Ajgsuap si eale Apnis £-90V 9yl

ed

palaisibay e Buissolo asnbal uiny ur pilnom yoiym ‘vds
Aeg |oodianl] ay) ulyym ajebiaqy Jo 1s8myinos ayj o}
|lespue| Bupjew alinbai Aew ‘siyy 0y uonejal ul ‘uonebi
“Yied |euoneN pasodoid mau ay} Jo |esianel) alinbal
pinom 1l ‘aioeje] 1e 8a( 8y} Jeau ||ejpue| saxew £-9DV 4

‘uondo

o16a}e.}s Siy} J0) paploAe 8q pjnod
sinogJeH pue suod pue sealy
Ayl ‘spodily ‘se)is |lypuen

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




861

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)1omiau 20| By}
0] SYIOM Juawiasiojulal Jueolubis
196611 03 108dxd J0U pjNOM H-9DY

'suolne}sgns sajep) Yinos
ay} Jo Aue je Bunosuuod osfoid
90V 8y 0} Joud paje|dwod aq

0] [BUUN] 8|qeD UIBA8S 8y} Ulyiim
$9|qED AX 00 8U3 40 Bunesdn

8y} Joj Juswalinbal e ag pjnom
aJay} uondo oibarens siyy 104

‘suondo oiBajel)s ay} Jo yoes
ssoJoe palinbal 89 pjNOM SHIOM JO
|oA9)] Jejiwis e se ‘suondo oibajens

8y} usamiaq Jojoe} Buienuaiayip
Aoy B palapISU0I JouU aie SHIoM
uole}s 1auaAuod ayy ‘abels siy)

1V "108loud 99V 8y} Jo ued e wioy
pINoMm jey) uonesqns mau e JabbLy
jou saop uondo oibajess siyl

‘uoloauuod

DAAH s.199lo1d ay) s1epowwosoe
0} Jayuny a)s ay} puajxs 0}
Buibuajieyo aq pinom )i pue (S1y)
uoneIsqng paje|nsul-dy Joopul

ue s|I uonelsqns AY 00y 9Yolquad
Bunsixe 8y "1osloid 9OV a8y}
aje)l|1oe) 0} suoisusixe Aeq aiinbal
p|nom 1 ‘JaAnemoy ‘uoneisqns

A1 00F @olquiad Buisixe

3y} 0] J0BUU0D PINOM H#-9DV

‘UOI}B)S JOUBAUOD By} 0}
wiod |[ejpue| ay) wouy palinbal aq
pinom sa|qed DAAH punolbiapun

810YSuo Jo wy| g Ajgrewixolddy

JO @sh 8y} Se yons ‘sainsesw uonebpip ied
[BUOlEN }1SBOD 8IYSa)0iquiad 8} PIOAR JOUUBD $-9DY

‘pPapIOAE 8q pP|N02 Bale ay} UIY}IM
sa1IS Alsianlpoas) uepodw| Ajjeuoibay pue puejead
‘PapIOAB g JoUURD Yolym ‘pue| [ednynolby ¢ apels
pue g apels) s eale Apnis ay) uiyum puej jo Auolew
3y ‘9|geploAe aq jou Aew pue| [ein}nouby | apels)

"eaJe Apnis siy} ulyim payiuspl
(sYINoOY) sealy wswabeuel Ajljenp Jiy ou ale alay]

"SJuleJ)SUOD [BUONIpPE
sasod yoiym ‘eale ax0iquiad ay} Ulyim |jejpue)

Bunjaas aie syosfoud pajeroosse jo Jaquinu ybiy v
‘suondo o16a1ens [|e ulyim seale pajeubisap Jo Junowe
1sa1ealb ay) BuIss0id SI Yoiym “YNN U0 pue S|SSS om}
‘'YdS U0 ‘DS BUO - PapIOAER &g JOUUED jey) eale Apnis
-9V 9U} Ulyum sioydaoal oAl a1e alay] :aio0ysuQ

‘Buissouo

alinbau |Im ayis siy) ‘palosjas uondo aibajelss Aue uspun
"a|qissod S| seale 8say} Ulylm Juasuod jey) Bunesipul
VdIN [IIS BaS apA|D 8y SS0J0 jey) so|qed xIs Apjualing
aJe alay} 1ey} pajou aq os|e p|noys }| "paJinbai aq

0} A|9¥1] 81e spoyiaw uonoajold 9|qed jeuonippe ‘|leung
10} yydap Jo/pue adA} Jusiouyns JO JoU S| JUBWIPSS B}
alayp\ “sydom Aaains [eoisAydosb pue |ealuyosyosb pue
Buieinos ybnouyy paploae aq Aew asay] “(uoissaidaq
Xuep\ ‘9xAQg soineag ‘|ouueyd yuoN ‘6-8) sybnos
suiwoid pue sainjes) wioypaq |eloelb Buipnjoul
‘ABojoydiowoab pageas xajdwod sey eale Apnis siy|

"obe)s siy) 1. 9|gepIoA. g 0} PaJapISUOD ale YoIym
‘seale ale alay) ‘I9ASMOH "W Qg Uey) sso| Ajjesaush

sl eale ||lejpue| ayoiquiad [enusjod ayy je Jybiay

[e}SEOD BU} ‘H-90V 104 "o)s pajeubdisep siy} o} pajejel
suoneoiduwi Bunuasuod aq [Im aiay) jeyy pajedionue si
210J218Y) pue ‘Aj9yI| Ulewal |IM }] “SpOoy}aW UOI}ONI}SUOD
pue ubisap ybnouyy pajebiw aq pjnoo syoedwi

10241 "Sainjes} |ea1bojoab Joj pajeubisap si yaiym ‘vdIN
IS eaS apA|D 8y} SS010 0) 8ARY ||Im suondo d1ba)ens ||y

‘uondo o16sjenis Aue ssoioe paynuapl
u2aq aABY Jey] SY08JM SULIBW 8|(epIOABUN OU ale a1ay |

'@ Xipuaddy ul punoyj aq ueo
S}S09 8y} JO UMOPXEaI( JayHn4

‘WG 0Z3 Jo 1509 |euded e Buippe
uoieisgng axoiquiad Buisixe ayy
e paJinbal g p|NOM SUOISUS)IXd
Aeq ‘uasoyo ABojouyosy

easqns Jo ssa|piebal ‘Ajjleuonippy

"uondo siyj jo
uonesojdxa Jayuny 1oy uondwnsse
Bunuels ay) palopisuod

8 p|nom siy} pue ‘0aNH
s1 uondo aA08Ye-1S00 1SoW 8y |

‘uondo easqns DAAH

8y} Joj WQ/8‘EF JO }SOD Swnajl|

€ 0} spes| siyL "W} 'G.3 s polad
Jeak-Qt B JOAO S}S0O doueUBUIEW
pue uonesado Jo AdN BY} IS|iym

W /GL3F SI S9SSO| JO 1S00 8y}

JO AdN @yl ‘pus yoes je suoiels
JapaAuod buipnjoul Wz v$9‘c3

J0 1500 |ejded pajeloosse ue sey
ABojouyos) easqns HAAH 9yl

‘suondo o169)el)s asay) 1o} papioAe
aq p|noo sinogleH pue suod

pue sealy Al ‘sHodily ‘sl
[l4pueT] SUOlSIH IV "yoes sTHO
oM} Buissolo aiinbal Aew -9V

"sainso|o Asesodwa) pue pue| ayj Jo
sJasn o} syoedwi |ensia Alelodwa)
|enuajod ul }nsal pjnom pue
1sni] [euoneN Buissoli) “papiore
9Q UBI SIU} INq ‘©IN0Y YIOM}SN
994D |euoneN auo ssol1o osje Aew
]| }se0) sjodyoe)s Jeau ‘uondo
olbajesss siyy jo ped se Buissolo
alinbai Aew pueT jsni] [euoneN

‘Buieinol |njales

aJinbal |Im sjusWwaSS [BNPIAIPUI
Jayuny ‘|lejpue| wol ‘paploAe
aq 0} Aj931| 818 YyoIym 4o ||e }o0Qg
ay0lquiad pue axoiquiad ‘UsneH
pJOyIA ‘Siuswajes Jofew aaly)
ale alay} #-99V 104 :a1oysuQ

‘9|geplone

9Q 0} palapisuod alam Aay) ‘suondo
o169)e1)S 8y} SSOIOB paliuspI
919M 9S8Y} BIBUNN "SalIBYSI
|eloJawwod pue saynol buiddiys
‘seale Aleyjjiw ‘sayis |esodsip ‘sa)is
uonoelxa ayebalbbe ‘swieipuim
‘s||om aoeluNS pue Basqgns

:2lom asay] ‘seale Apnis snouea
BY} UIY}IM 8INjJonJjSeJjul Jo slasn
pue| A8y Jayjo jo syoedwi jenuajod
paJapisuod suondo oi6ajesss ||y

‘sjuswalinbal juswaaibe Buissolo
0] anp uoneoljdwl [elolawwo/eba)
ul ynsaJ Aew sauljadid

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




661

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘UoI}e)S JOUBAUOD By} 0}
wiod |[ejpue| ay) wouy palinbal aq
pinom sajqed DAdAH punoibiapun

210ysuo Jo wy ¢ Ajprewixolddy

‘eY 9 o Juudjoo}

ajewixoidde ue aAey pjnom
SUOIB]S J8LIBAUO0D B "SB|BAA Ul
uoneoo| uonelsgns pasodoid yoes
10 AJUIDIA BY} Ul BUO pUB PUBJ0OS
ul allysIAy ayy ul suo ‘palinbal

8Q p|NOM SUOI}E]S J8SAUOD OM}
‘1I9A03I0)\ "S9|qed DAAH Jo Jied

e alinbaJ pjnom yoiym yuif DdAH e
10 pawuoy ase suondo oi681eas ||

‘e/g pue 9g salepunoq buissoo
Aq ased spaau ay) Bunssw se ||om
se SSOS 1ION yym jueldwod
Buiaq 1o} Juswalinbai |eo1IO

ay} Ajsnes suondo oibajess ||y

10811q "seinjesy |eo1b0j0ab 10} pajeubisep SI YoIym VdN
IS eag apA|D 8y} SS0I0 0} 8AeY [[IM suondo d1bs)ens ||V

‘uondo oibsjens Aue ssoioe paunuapl
u9aq 9ABY JEy] SYO8JM SUlIBW 8|(BPIOABUN OU 8le 818y |

‘pPapIOAB 8Q JOUUEBD YDIYM ‘BUl|}SEOD 8y} SSOIOE S|SSS
os|e ale alay| “ysu Bunuasuod ajgejou e asod Aew pue
IdOYI pa1abbly sey yolym ‘Ov'S SulB|y ilyseyoiquad

8} S8SS0I0 1By} 8|ged 8uo Ajuaiind si alay ]

"OVS auLep Aasa|buy YUON pue ‘QyS aule|y S8epA

1SOM\\ ‘DVS duLIB aliysayolquiad ‘QVS sayoeosddy

|puuey) [0l1sug ‘QVS Sauenis3 pue Aeg usypewle)
‘VdS 9)0iquiad JO SeaS 8y} pue ‘WjoyyolS

‘IaWONS ‘YdS Aeg usyuewue) — sals pajeubisap
|[euonIppe UBASS SS0JO 0} dABY pP|Nom G-9JY uondo
olbajelys ‘seale pajeubisap UOWWOD OM] BY} 0} Jayun4

‘suondo o1Bs)el)s ||e Ssoloe paploAe aq 0} Ajgyijun
SI DVYS [duuey) YLON 8y} pue paploAe 8 Jouued
VdIA 1IIS eas epA|D 8y “suondo oibsjesns |e ssoioe
seale pajeubisap UOWIWOD OM) Ble 8lay] :a10YsHO

pue uopesado Jo AdN 8y} Is|iym
W /GL3F Sl S8SSO| JO 1S00 8y}

1O AdN 8yl ‘pus yoes je suoiels
JapaAuod Buipnjoul we'L88‘e3
101509 |eyded pajeioosse ue sey
ABojouyos) easqns HAAH 9yl

‘uondo easqgns Oy

9y} 1o} W/ /2" Y23 JO 1S0D awnay|

€ 0} spea| siyL "w}"/z13 s pouad
Jeak-Qt B JOA0 S)S0O 8oueUBUIBW
pue uoiesado Jo AdN

U} IS|Iym wig'g8G3 S S8SSO] JO
1S02 8y} JO AdN 8YL "WQ'L6S €T3
J0 1500 |eyded pajeoosse ue

sey ABojouyoa) easqgns Jy syl

"8|qeo easgns DAAH

pue a|qeo easgns Dy :uondo siy}
Jo} pasiesdde aiam saibojouyos)
OM "W} 2G§ SI G-90V uondo
o1691e11S J0) yibus| 81nod ay |

pue| A8y Jay3o jo syedwi jenualod
palapisuod suondo oibsiens |y

"sjuswalinbai Juswsalbe Buissolo
0] anp uoneoijdw [eloiawwo/ebs)
ul ynsaJ Aew sauljadid

pue sa|qed Buissol) ‘sajqeo

61 pue sauljadid aa.y} Buissolo
pioAe jouued uondo di6ajens G-9Ov

‘siosn
[9SSOA dullew Jayjo pue saLaysly
wouy Buisie sjoaye |enuajod
ajebniw o) palinbal aq Aj@y1| pjnom
uole}NSU0d pue (sO14) s49010
uosiel] sauaysi4 yum juswabebus
‘siaullew 0} 990N ‘suoneoljdwi
|eba| pue Bunuasuod o) pes| Aew
UOIYM ‘S19SN |9SSOA SuUlIBW JBY)0
pue S|9SSaA UORONIISUOD USaMa(q
uonoeJsajul Joj |enualod si alay)
uondo o169jens yoes 104 :810ysyO

D 9poN
uoijoauuon
1S9M

sajeM ynos
- -90V

‘suoneoldwi Ajluswe [ensiA pue adeospueg|

Aue se ||lom se ‘sa]Is JusLWUOolIAUS 2loISIY ‘ABojoipAy
‘pue [ednynolbe ‘seale Juswabeuew Ajenb Jie ‘says
|eo1B0j0oa pajeubisap Aloynjels uo syoedwi asiwiuiw
0} eale Buipunolins ayj JopIsuod Ajjnjaled jsnw uoiels
JauBAUO0D pasodoud ay) ‘uonels JaUBAUOD [euolippe
ay} Jo} Aljigeins Buipsebal ‘suondo oibsiens |je ssoloy

"POPIOAB 8Q P|NOD SI9ALI
ulew [je eale Apns s,uondo o168)eS SIY}) SIY} UIYNIAA

‘Buisinol |nyaed

UIM paploAe Ajjoalip 8g Ued s}asse || ‘JaAamoH “suondo
ol6ajel)s 9say) JO seale Apnjs ay) UIylm

Sealy UOIJBAISUOD pue SJUBWNUO|\ Pa|npayos os|e
ale alay] |SOTY dUO PIOAE JOUUBD $-9DV

“Aep 40 by olignd ayy

uo s}oaye Bunse| ou aq pinoys aiay} ‘suonoe Bunebniw
1081100 YIM yied 1seo) sajep) ay) Buissol) “eale
Apnys siy) uiyum paldinbal aq Aew sajqed punolbispun

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




00¢

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

"SHNOUID YUON BOSUBMS
-ayolquad AX 00F Buisixe

8} JO Ul uin} 8|gnop e alinbal os|e
[lIM }] "suoneIsgns sajep) Yyinos
ay) Jo Aue 1e Bunosuuod 108foud
90V 8y 0} Joud paje|dwod aq

0} [auUuUN] 8|geD UIBASS 8Y} UIY}IM
$9|qed AY 00 8y} Jo Bunesdn

8y} 40} Juswalinbal e ag pjnom
aJ1ay) uondo oiba)els siy} o4

‘suondo oibaiens ay} Jo yoes
ssoJoe palinbal 8g piNOM SHIOM JO
|oA9)] Jejiwis e se ‘suondo oibajens

2y} usamiaq Jojoe} Buiienuaiayip
Aoy B palopISU0D JoU aie SHIom
uoljels JauaAuo9 ay) ‘abess siyl 1y

‘Ajlleniuans siy} 1o} Junoooe

0} |esieidde siyy ul papnjoul

uaaq sey pue syIom Jo 8dods 9OV
ay) Jo ued se palinbai aq pjnom
uoneisqns Aeg-ua) ay) ‘paadso.d
10U sjoofoud asay) pjnoys "syosfoid
uonoauuod alayip Aq pabbuy

Sl uoieisgns siy| "uoneisqng

AX 00%7 O ®PON uoiosuuoy

‘Buieynod |nyaleo

UM paploAe Ajoalip 8q UBD S}esse |[e ‘JaAamoH ‘suondo
olbsjel)s 8say) Jo seale Apn)s oy} UIY)m

sealy UOIJeAISSUOD pUB SjUSWNUOI Painpayos os|e
ale 818y |SOTY 8Uo PIOAR JouUURD G-9DV

"RepA Jo 1yBry o11and ay) uo sjosys Bunse| ou aq pinoys
aJay) ‘suonoe Bunebijiw 1081100 8Y) YIM Ing ‘SaiiAnoe
UONONJISUOD W) S10848 JoUIW SARY [|IM UdIUM ‘Uied
1SBOD S8|_AA 8Y1 SSO.I0 01 pasu ||Im uondo oibe)ens siy |

‘pPapIoAR 8¢ p|Noo
eale sy} UIyIm salg AlsiaAiposn) juelodw] Ajjeuoibey
1S|IUM ‘pPBpPIOAR 8q JoUURD pue| [eIN}noLBY ¢ epelo

‘eale

Apnjs 31 uiyim paunusp! (SYINDY) sealy Juswabeuepy
Aienp Jiy ou aue alay) G-90V uondo oibeiens

‘aulpiseo9 ay) buoje
papIOAE 8( JouuRd Ydlym |SSS E - eale Apnis G-90v
3} uIyym Joydaoal 8|gepIoABUN BUO S| 81ay] :aJo0ysuQ

‘Buissolo

alinbau |im ayis siy) ‘paosjas uondo aibajels Aue uapun
'9|qIssod S| seale 9say} UIyIm Juasuod jey) buneoipul
VdIA 1IIS BaS apA|D 8yl SS0l0 Jey) sa|qed XIS Ajuaiind
ale aJay} 1ey} pajou 8g os|e p|noys 1| ‘paJinbai aq

0] A|y1] 8Je spoyjaw uoiosjold 8|qeo [euolippe ‘jeunqg
10} yidap Jo/pue adA} Juaioiyns Jo JoU S| JUBWIPas ay}
aloyp) “sydom Aanuns [eaisAydoab pue |eoluyosjoab pue
Bureinol ybnouyy papioae aq Aew asay] ‘(uoissaidaq
Xuep ‘@xAQg sjloineag ‘jouuey) yuop "6-a) sybnosy
usuiwoid pue sainjes) wioypaq |eloe|b Buipnjoul
‘ABojoydiowoab pageas xa|dwoo sey eale Apnis siy |

"obe)s siy} 1e 9|gepIoAe g 0} PaJapISUOD ale YoIym
‘seale aJe aIay) ‘JOAOMOH "W O uey} ss9o| Ajjeloushb

S| Bale [|ejpue| axoiquiad |enuajod ay} 1e ybiay

[B}SEOD BU)} ‘G-90V 104 "o}s pajeubisep siy} 0} pajejel
suoneoljdwi Bunuasuod aq |Im alay) jey) payedionue si )l

'@ Xipuaddy ul punoyj aq ueo
S]S09 89U} JO UMOpPXEaI( Jayun4

‘uondo

o16ajel)s sy} Joj uwnjoo Alewwns
|esiesdde |eoiuyos) 8y} ul

paJanod se ‘adods 9Oy ay} Jo ped
e Buiaq uononJsuod uonesqns
ay} Jo Ajlienjuans 8y} Joj JUN0ooe
0] ‘Wy'6/13 40 1S09 e je ‘|esieidde
1S092 SIY} Ul papnjoul usaq

sey ‘uoneisgns Aeq Q| O 9poN
uo1}oBUUOY ISOAN SOIBA UINOS

A 00% Mau 8y} JO UOI}ONIISUOD
ay) ‘uasoyd Abojouyoa)

easqns Jo ssa|plebas ‘Ajjeuonippy

"uondo siy} jo
uoljelo|dxe Jayuny Joy uondwnsse
Bunuels ay) palopisuod

8q PINOM SIy} pue ‘“OAAH
s1 uondo aA1198118-1S00 1SOW 8y |

‘uondo easqns DAAH
aU) J0} Wi | |43 JO 100 awiay|

‘uondo o1bejens siyy Jo eale

Apnis 8y} ulyym sinogleH pue suod
pue sealy Alejljil\ ‘spodily ‘se)s
[ljpueT] ouoysIH ou ale alsyl "sTHO
om} Buissouo asnbal Aew G-9Ovy

‘pepioAe
8Q p|Nood pueT isni] [euoneN
ISIIUM ‘ HIOMJSN BJ9AD [eUONEN
ploAE jouued uondo oibajens siy |

‘Buigynol

pajielap ybnouyy Buipioae ainbal
[I!m 1ey) saiuadoud jenpialpul aie
218y} Janemoy ‘yuasald sjuswapes
Jolew ou ale asay) ‘ease Apnis

G-90V @y} 1noybnoly] :aioysuQ

‘a|geplone
aQ 0} palapisuod alem Aay) ‘suondo
o169)e1)S 8y} SSOIOB paluspI

919M 9S8Y} 8IBYN\ "SalBYSH
[eloJawwod pue sanod buiddiys
‘seale Alejjiw ‘sayis |esodsip ‘salls
uonoelxa ayebalbbe ‘swieipuim
‘s||om aoeluNS pue easqgns

1S9\ S8|BAA UINOS 8y 1B | alojelay) pue ‘Aol ulewsal [|IM )| 'Spoyjew UoNjoni}suoo e 0] spes| siy| ‘wg'G/F sl poued :0J9M 8s8y] 'seale Apnis snoLea
sAeq om) Buisin sesodold G-9Ov pue uBisep ybnolyy pajebiiw ag pinoo syoedwi | Jesk-0f e J8A0 S)S00 souBUS)UIRW 8y} UIYIIM 81njonJiseljul Jo siasn
[ealuyose | JUSWUOIIAUT 150D 2IWOU029-0100S

|esieaddy

uondo




114

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

10U 109f0.d jey) pjnoys 1osloud
uoljo2UuU09 Jualaylp e Aq pabbiy
sl uonejsqns siy] "uoneisqns Ay
00% Bojeelhpue|] pasodold ayy 1e
sAeq omy Buisijnn sesodoid 9-90v

‘UOoI}e)S JOUBAUOD By} 0}
wiod |[ejpue| ay) wouy palinbal aq
pinom sajqed DAAH punoibiapun

210ySuo Jo wy G Ajprewixolddy

‘eY 9 o Juudjoo}

ajewixoidde ue aney pjnom
suolje)S JBMBAUOD By "SOIepA Ul
uoneoo| uoneisqns pasodoud yoes
10 AJIUIDIA BU} Ul BUO puE pue}odS
Ul allyslAy 8y} ul auo ‘palinbai

9Q pP|NOM SUOI}B)S JOLISAUOD

om] 'so|qed DAAH Jo Jied

e alinbal pjnom yaiym suil DAAH €
10 pawuoy ase suondo o1681es ||

‘e/g pue 9g sauepunoq buissoio
Aq osed spaau ay) Buijesw se ||om
Se SSOS 1ION yym jueldwod
Buiaq 1o} Juswalinbai [eo11IO

ay) Aysies suondo oibajens ||v

suoneoydwi Bunuasuod aq [jIm aiay) eyl pajedionue si i
al0jaiay) pue ‘Aj@yjI| ulewsal ||Im 3| “Spoyiaul uoidNIISuod

pue ubisap ybnouyy pajebiniw aq pjnoo syoedwi
10241 "Sainjes} |eaibojoab 1o} pareubisap S yoiym ‘vYdiN
IS eag apA|D 8y ss01o 0} aey |Im suondo oibajens ||

‘uondo o1bsjens Aue ssooe paunuapl
u2aq 9ABY Jey] SY08JM SuLIeW 8|gepIOABUN OU ale a1ay |

‘PapIOAB 8¢ JOUUBD YDIYM ‘BUlj}Se0D

8y} SS0JOE S|SSS Os|e aJe aiay] "Ysu Bunuasuod
a|gejou e asod Aew pue |dOy| paJtabbuy sey yoiym
‘OVS dULIB\ 8J1YSa¥0Iquiad 8y} SB8SS0ID Jey) 8|ged
auo Apuauind si 818y "QVYS auuel Aass|buy YyUoN pue
‘OVS BULIBI\ SB|BAA 1SOM ‘OVS Sule|y aliysayolquad
‘9VS sayoeolddy |suuey) |0isug ‘OVS saunQ

Aeg usypewle) ‘Qys sauenisy pue Aeg usypewle)
‘VdS @voiquiad JJO Se8S 8y} pue ‘Woysoxs

‘1IaWOoYS ‘YdS Aeg usyuewue) — sals pajeubisap
|[euonIppPe UBASS SS0JO 0} dABY p|nom 9-9JYy uondo
olbajelys ‘seale pajeubisap UOWWOD OM] BY} 0} Jayun4

‘suondo o1Bs)el)s ||e Ssoloe paploAe aq 0} Ajgyijun
SI DVYS [duuey) YLON 8y} pue paploAe 8 Jouued
VdIA IIS eas apA|D 8y “suondo oibsjesns |e ssoioe
seale pajeubisep UOWIWOD OM) 8Je 8lay] :210YysHyO

‘uondo easqns DAAH

8y} JO} WY ¥3 JO 1SOD swnayl|

€ 0} spe?| siyL "wg'G/3 si pouad
Jeak-Q B JOAO S)S00 @oueUBUIBW
pue uopesado Jo AdN 8y} Isliym
Ww|"/GL3 SI S8SS0| JO }S00 8y}

JO AdN @Yl "pus yoes je suonels
JaBAU0D Bulpnjoul WE'SLO‘v3

J0 1509 |ejided pajeioosse ue sey
ABojouyos) easqns 9QAH 9yl

‘uondo easqgns Qv

8y} IO} W/ZEGZF JO 1SOD awnay|

€ 0} spes| siy] "wg'ze |3 s! polad
Jeak-Qf B JOAO S)S0D souBUSUIBW
pue uonelado Jo AdN

BU}ISIIYm W 6°6.G3 S! S8SSO| JO
1502 83 JO AdN 9UL ‘WL ¥19'Ve3
0 1509 |eydeo pajeloosse ue

sey ABojouyoa) easqgns Jy syl

"9|qeo easgns DAAH

pue a|qeo easgns DYy :uondo siy}
Jo} pasiesdde aiam saibojouyos)
OM] "W 9/G Sl 9-90V uondo
o16a1enS Joj yibus| 8ynol ay |

‘seale Aejjiw ‘sayis |esodsip ‘sa)is
uonoelxe ayebalbbe ‘swiejpuim
‘S||om 9oBlUNS pue Basgns

:alom asay] ‘seale Apnis snoLieA
By} UIY}IM ainjonJjsedjul Jo siasn
pue| A8y Jayo jo s1edwi jenualod
paJapisuoo suondo oibaiens ||y

"sjuswalinbai Juswsalbe Buissolo
0] anp uoneoijdw [eloJawwo/ebs)
ur Jnsal Aew sauiadid

pue sa|qed buissol) "sajgeo

61 pue sauljadid aa.y} Buissolo
pioAe jouued uondo di6ajens 9-9Ov

‘siosn
|[9SSOA dullew Jayjo pue saLaysly
wouy Buisie sjoaye |enuajod
ajebniw o0y palinbal aq Aoy pjnom
uole)NSU0d pue (sO4) s19010
uosiel] sauaysi4 yum juswabebus
‘siaullew 0} 990N ‘suoneoljdwi
|eba| pue Bunuasuod o} pes| Aew
UOIYM ‘S1aSN |9SSOA SuUlIBW JBY}0
pue S|9SSaA UORONIISUOD USaM)aq
uonoeJsajul Joy enpuajod si alay)
uondo oi6ajel)s yoes 104 :910YsyO

Keg
uaypewsen
—9-90V

‘suoneoldwi Ajluswe [ensiA pue adeospue|

Aue se ||lam se ‘sa)Is JuswuolIAUS duoIsly ‘ABojoipAy
‘pue| jeanyinolbe ‘seale Jusweabeuew Ayjenb e ‘sa}is
|eo1B0oj0oa pajeubisap Aloynjels uo syoedwi asiwiuiw
0) eale Buipunolins ayj JopISuod Ajjnjaled jsnwl uoiels
JapaAuoo pasodoid ay) ‘uoiie)s JoLSAUOD [euolippe
ay} Jo} Aljigeyns Buipsebal ‘suondo oibsiens |je ssoloy

*ABojoIpAyY UO S}08Yd BsIaApe WIB)-Buo| sy} asiwiuiw |[Im

sainseaw uonebniw aAoaYs Jo asn sy} pue Buuued
|njales ‘JanamoH ‘(84| oijenbe 0} 8oueqInisIp pue Mol
JaAl Jeinieu Bunoedwi ‘uonepelbap Ayjenb Jayem -a°)
JUBWIUOJIAUS Ja}eM U} UO S}084d 9SIaApe Jo} |enualod
sl aiay] "eale Apnis s,uondo oi16ajel)s SIy) UIyIm Ssiy}
UIYIIM PBpPIOAB 8¢ JOUUED Jey} JOAI Ulew duo S alay |

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




(4114

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)y40mau |BO0] BY}
0} SyJoM Juswadlojulal Jueoiubis
196614) 0} 108dx8 JoU pjnom 9-90V

'SuoljeIsgns sajep) Yinos
ay} Jo Aue e Bunosuuod 108foud
90V 9y 0} Joud pajedwod aq

0} |ouuUN] 9|geD UISASS 38U} UIY}IM
$9|qed AY 00 8y} Jo Bunesdn

8y} 40} Juswalinbal e ag pjnom
aJ1ay) uondo oiba)els siy} o4

‘suondo o169je4)s a8y} Jo yoea
ssouoe palinbal 8g pjnom SHJOm JO
|oA8] Jejwis e se ‘suopdo oibajens

ay) usamiaq Jojoe} Bunenuaiayip
Aoy B palapIsuod Jou ale SHyJom
uolje)s JapaAuod ay} ‘abeis siyy
1V "108loud 99V 8y} Jo ped e wioy
pinom jey} uoneisqns mau e JabbLy
jou saop uondo oibajens siy |

‘Ajljenjuans sy Joj JUunoooe

0} |esieidde siyy ul papnjoul

u2aq sey pue sylom jo 8doas 9Dy
ay) Jo ued se palinbai 8q pjnom
uonejsqgns Aeg-us) sy} ‘paaosoud

J9]eM "9°1) JUBWUOIIAUS J81EM SU] UO S}09)J0 9SIanpe
10} [enuajod sl a1y "paploAe 8q Jouued jey) ‘eale Apnis
s,uondo o1681e.41s SIy} UIYNIM ‘SIBALL Ulew JNo} ale alay ]

‘suondo o169)el)s 8say) 1o} papIoAe
aq ueo sjesse abejliay pajeubisap Jaylo ||V ‘PapIoAR
9q Jouued jey} [SOTY duo si 8lay} 9-9JV 104

"RepA Jo 1yBry o11and ay) uo sjosye Bunse| ou aq pinoys
aJay) ‘suonoe Bunebijiw 1981100 8yl YIM INg ‘S8nIAnoe
UOIIONJISUOD WOJ} SI08HS JOUIW BARY [[IM UDIYM ‘Uyied
1SBO0D) S8\ 8} SSO.I0 0} pasu [im uondo oifsiens siy |

‘pPapIoAR 8q p|N0o Bale 8y} UIYIM puepesd
1S|IUM ‘pPBpPIOAR 8q JouURD pue| [einynolbY ¢ epelo

‘eale
Apnjs 11 uiyim paunusp! (SYINDY) sealy Juswabeuepy
Aienp Jiy ou aue alay) 9-90V uondo oibeiens

"1S910} pa)edIpap e Jo/pue yied Ajunod e ssoid 0}

aAey os|e Aew uondo oibs)ens siy| “auljseoo sy} Buoje
PapIOAB 8( JOUURD UYoIYm |SSS B - seale Apnis 9-90V
8y} uIyim Joydaoal a|geploA_UN BUO SI 8oy :a1o0ysuQ

‘Buissouo alinbau |Im ayis siy) ‘parosles uondo oibajens
Aue Japun "a|qissod s| seale 8say) UIYy}IM JUasuo9 jey}
Bunesipul VAN [IIS 8S 8pAlD 8y L SS0I0 jey} S9|qeD XIS
Apuauind ale aJay) Jey} pajou aqg Os|e p|Noys }| ‘Juaioiyns
S| UOIJONJISUOD JI dulwla}ap 0} palinbai 8q pjnom

sindui Buniesuibua pue |ealuyoss} Jayuny uondo oibajens
SIY} UIYIM SUOZ [BpI}ajul 8pIMm 8y} 0} an “padinbal aq
0} Aj9y1] 8Je spoyiaw uonoajold ajged jeuonippe ‘[eLng
J0} yydap Jo/pue adA) usiolns JO JoU SI JUBWIPaS By}
alayp “syiom Aaains |eoisAydoab pue |eoluyosjoab pue
Buieinos ybnouyy paploae aq Aew asay] “(uoissaidaq
xue ‘@yAQ s, Mojneag ‘[lauuey) yuoN ‘6-8) sybnouy
wsulwoid pue sainies} wioypaq [eloelb Buipnjoul
‘ABojoydiowoab pageas xajdwod sey eale Apnis siy|

"UOIIONJISUOD 8|geD Jo) senss| asod
Aew yoiym ‘eale Apnis ||ejpue| ayj 18 8UOZ [epiLalul 9pIM
B S| 218y} ‘9-90OV 104 "a)is pajeubisap siy) o} pajejal

'@ Xipuaddy ul punoyj aq ueo
S]S09 8y} JO UMOopXEealq Jaypun4
‘uondo

olbajes siy} Joj uwnjod Alewwns
|esiesdde |eoiuyos) 8y} ul

paJanod se ‘adods 9Oy ay} Jo ped
e Buiaqg uononJsuod uoneIsgns
3y} Jo Ajljenjuans ay} Joj JUN0doe
0] ‘Wy'6/13 40 1S09 e je ‘|esieidde
1S092 SIY} Ul papn|oul usaq sey
uonelsqns Aeq 0| BojeejApue|
/Y 00% Mau 8y} JO UOIONJIISUOD
ay} ‘uasoyo uondo ABojouyosy
Basqgns Jo ssa|piebal ‘Ajjleuonippy

"uondo siyj jo
uoljelo|dxa Jayuny 1oy uondwnsse
BunJieys ay) palapisuod

8q pInom siy} pue ‘DdAH
s1 uondo aAI08Ye-1S00 1SoW 8y |

‘suondo oi6ajel)s asay) 1o} papioAe
8q p|N09 SINogJeH pue suod

pue sealy Asejiji ‘spodily ‘sals
[lypueT ouUdIsSIH IV "yoes sTHO
om} Buissolo alinbal Aew 9-90v

‘eale
Apnis auj uiyum pueT isni| [euoleN
JO seale ou ale alay| ‘paploAe

8Q JoUUED { 8)N0J YIOM}BN 8J9AD
|jeuonep ‘uondo oi6ajen)s siy} 104

‘eale Apnjs ay} Jnoybnouy
pala}eos sjuswajas Jajjews

Se ||oM Se ‘Uod Alng pue Ajjlampiy
‘sjuswa}Ias Jofew om) sey sapnjoul
eale Apnjs 9-90V ay] :aioysuQ

‘a|geplone

aq 0} palapisuod alem Aay) ‘suondo
olba)el)s ay) SSoI0e paliuapl

alam asay) aIsyp\ "Salsysly
|elolewwod pue saynod buiddiys

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




€0¢

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

Jjou saop uondo o1bajelss siy ]

‘uoneisgns sy Buiaes| s1N2UIO
a|gnop AY 00t OM] Apuslino

ale atay] "1osfoid 9OV 8y}
a)e)ljioe) 0} suoisusIxe Aeq alinbal
PINOM }I ‘JOABMOY ‘UONEB)SaNS
ULON easuemg Buijsixe

8y} 0] }08UU0D PINOM /-9DV

‘UOI}e)S JOUBAUOD By} 0}
wiod |lejpue| ay) woly palinbal aq
pinom sa|qed DAAH punoibiapun

8I0ysuo jo wy og Al@rewixolddy

"By 9 Jo Juudiooy

ajewixoidde ue aney pjnom
Suolje)S JBMBAUOD By "SOIepA Ul
uoneoo| uoneisqns pasodoud yoes
10 AJUIDIA BU} Ul BUO pUE PUB}0OS
Ul allyslAy 8y} ul auo ‘palinbai

9Q pP|NOM SUOI}B)S JOLISAUOD

om] 'sa|qed DAAH Jo Jied

e alinbal pjnom yoiym Muil DAAH €
Jo pawloy ale suondo oibajess ||V

‘e/g pue 9g sauepunoq Buissoio
Aq ased spaau ay) buijesw se ||am
Se SSOS 1ION yym jueldwod
Buiaq 1o} Juswalinbai [eo11IO

ay) Aysies suondo oibajens ||v

"UOoI}ONJISUOD 9|ged J0} Sanss! asod

Aew yoiym ‘ease Apnis ||ejpue| 8y} Je auoz |epiiaiul apIm
e s| a1ay) ‘/-9DV 40 "8)is psjeubisap siyj 0} pajelal
suoneoidwi Bupuasuod aq [Im 818y} Jey) pajedionue si i
aJ10j8Jay) pue ‘A[ayI| urewal ||IMm }| "SPOY}aW UOIIONIISUOD
pue ubisep ybnolyy parebiiw aq pjnod syoedwl

10841Q "saJinjes} |eaibojoab 1oy pajeubisap si yoiym ‘vdIN
IS eag apA|D 8y} ss0ud 0] aAey ||im suondo oi6ajens ||y

‘uondo oibejelis Aue ssoioe paiiuspl
uaaq 8AeY 1By} SH08IM BULIBW 8|gepIOABUN OU BJe 818y |

‘POpIOAE g JOUUBD YDIYM ‘BUl|}SeoD

2y} SS0JOE S|SSS Os|e ale a4ay] "Ysu Buiuasuod
a|gejou e asod Aew pue |dO¥| palebbuy sey yoiym
‘OVS dULIB\ 841YSa¥0Iquiad 8y} S8SS0ID Jey) 8|ged

auo Apuauind si 18y "QVYS auuel Aass|buy YUoN pue
‘OVS BULIB)\ SBIBAA 1ISOM ‘OVS Bule|y aliysayolquad
‘9VS sayoeouddy [puuey) [01sug ‘OyS saung

Aeg uaypew.e) ‘QyS salen)s3 pue Aeg usypewsed
‘VdS aMoiquiad JO SeaS ay} PUE ‘WIOYMOYS ‘JaWONS
‘VdS Aeg usypeuw.e) — sayis pajeubisap |euonippe
USASS SS0.0 0} 9ABY pInom 9-90V uondo oibajel)s ‘seale
pajeubisap UOWWOD OM} 8} 0} Jaylng /-90V uondo
olbajel)s ‘seale pajeubisap UOWWO OM] Y} O} Jayln4

‘suondo o169je.)s ||e sSoJoe paploAe aq 0} Aj@yijun
S1 DVS |[duueyD YUON 8y} pue paploAe 8q jouued
VdIN IS eas apA|D 8yl ‘suondo oibajesis ||e ssosoe
seale pajeubisap UOWWOD OM) 8Je 81ay] :3loysyO

Bunieys ay) pasapisuod

aq p|nom siy} pue ‘OAAH
s1 uondo aAl0BYe-1S00 JSOW 8y |

‘uondo easqns DAAH

9y} JO} WL.ZG Y3 JO 1S0D swnayl|

€ 0} spes| S|yl "Wg'G/3 sl polad
Jeak-Qf & JOAO0 S)S0O souBULIUIBW
pue uonesado Jo AdN 8y} Is|iym
W} "/GL3 SI S8SS0| JO }S00 8y}

JO AdN @Yl "pus yoeas je suoijels
JapaAU0D Bulpnjoul Wz 88z v3

J0 1509 |ejided pajeioosse ue sey
ABojouyos) easqns HAAH Ul

‘uondo easqgns Oy

8y} IO} WGZ6°9CF JO 1S0D awnay|
€ 0} spes| siy] "W} |3 sI polad
Jeak-Qf e JOAO S)S0D 8duBUSBjUIBW
pue uonelado Jo AdN

U} ISIIym Wig 093 S! s8sso| Jo
1502 83 JO AdN 9UL "WQ0'€91 923
J0 109 |eyjideo pajeloosse ue

sey ABojouyos) easqns Iy ay |

"a|ged easgns DAAH

pue a|ged easqgns DYy :uondo siy}
10} pasiesdde asam saibojouyoa)
oMm1 "W Z19 s /-90V uondo
o16a1e.nS Joj yibus| 8ynol ay |

aQ 0} palapisuod alam Aay) ‘suondo
olba1el)s ay) ssoloe paliuapl
alom asay} alayp) "Sauaysl
|elolewwod pue saynod buiddiys
‘seale Alejjiw ‘sayis |esodsip ‘sa)is
uonoelxe ayebalbbe ‘swiejpuim
‘S||om 9oBUNS pue BasgNs

:alom asay] ‘seale Apnis snouea
By} UIY}IM ainjonJjsedjul Jo silasn
pue| A8y Jay3o jo syedwi jenualod
paJapisuoo suondo oibaiens ||y

‘sjuswalinbai Juswsaalbe Buissolo
0] anp uoneoidw [eloiawwo/ebs)
ur Jnsal Aew sauijadid

pue sa|ged buissol) “sajgeo

61 pue sauljadid a8y} Buissolo
pioAe jouued uondo di6ajens /-90v

‘siasn
|[9SSOA dullew Jayjo pue saLaysly
wouy Buisie sjoaye |enuajod
a)jebniw o0y palinbal aq Aoy pjnom
uoneyNsuoo pue (sO4) s19oO
uosielq salaysid Yyym juswebebus
‘siaullew 0} 99)0N “suoneoldwi
|[eba| pue Bupuasuod o} pes| Aew
UoIYyM ‘S1aSN |9SSOA SulewW Jaylo
puB S|9SSaA UONONIISUOD UdaM]a(
uonoeJajul 4oy enpuajod si alay)
uondo oi6ajel)s yoes 104 :910YsyO

YMON
easuemg

—L-9JV

‘suoneoldwi Ajluswe [ensiA pue adeospue|

Aue se ||am se ‘sa}Is JuswuUolIAUS 210)SIY ‘ABojoIpAy
‘pug| [ednynoube ‘seate Juswabeuew Ayjenb e ‘says
|e2a160j028 pajeubisap Alojniels uo syoedwl asiwiuiw
0] eale Buipunolins ay} JapISUOD Aj|njaled 1snw uolels
Japanuod pasodoud ay) ‘uonels JaUsAu09 [euolippe
ay} Joy} Aljigeyns Buipiebal ‘suondo oi6ajel)s ||e ssoioy

*ABojoipAy uo s108)e aslanpe wisl}-Buo| ay) asiwiuiw
[lIM sainseaw uoiebiiw 808y Jo asnh ay) pue
Buiuued |nyaseo ‘Janamoy ‘(a1 oenbe o} 8oueqinisip
pue moj} JaAl [ednjeu Bunoedw ‘uonepelsbap Ajjenb

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




144

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)y410MmiaU [B20] BY}
0} SyJoM juswaalojulal Jueoyubis
J19661) 0} 108dx8 Jou pjnom /-90V

‘suone)sqgns sajep) Yinos

ayy Jo Aue 1e Bunoauuoo 1098foud
90V 9y 0} Joud pajedwod aq

0} [duun] 8|qe) UIBASS Uy} Ulyiim
$9|qed AY 00 8y} Jo Bunesdn

ay) Joj Juswalinbal e aq pjnom
alayy uondo oibses)s siyy 104

‘suondo o169je4)s a8y} Jo yoea
sso.oe palinbal g pjnom syJom Jo
|19A9] Jejiwis e se ‘suondo oibajes;s

By} usamiaq Jojoe} Bunenuaiayip
Aoy B palapisuod Jou ale SHyJom
uolje)s JapaAuod ay} ‘abeis siyy
1V "108loud 99V 8y} Jo ped e wioy
pinom jey} uonesqns mau e Jabbiy

pue moj} JaAl [einjeu Bunoedwi ‘uonepelsbap Ajjenb
J9]eM "9°1) JUBWUOIIAUS J81EM 8U] UO S}09)J 9SIanpe

10} |enuajod si 818y ‘pPapIoAB 8q Jouued jey) ‘eale Apnis
s,uondo 2168)e4)s SIY} UIYIM ‘SISALI UleW INoj ale a1ay |

‘suondo o169)el)s 8say) 1o} papioAe
aq ueo sjesse abejliay pajeubisap Jaylo ||V ‘PapIoAR
9q Jouued jey} [SOTY duo si 8lay} 9-9JV 104

‘Aepn 1o 1ybBry 211gnd ay) uo sjoays Buise| ou 8q pjnoys
218y} ‘suonoe Buebijiw 094100 8y} YjIM INg ‘SaljIAoe
uoIIONIISUOD WU} S}O08YS Joulw SABY [[IM YdIYym ‘yied
1SBOD S9IBAA U} SSOJO 0} paau [|im uoido d1bajess siy |

‘pPaploAe g p|noo eale
ay] ulyum saug Ayslanipoas) juenodw) Ajjeuoibay pue
puejjead "pPaploAe &g pjnod pueT |einynouby z apels

1S|Iym ‘papIoAE 8( Jouued pue| [ein}nduby ¢ apelo

‘eale
Apnis )1 ulyim payuap! (SYINDY) sealy Juswabeue|y
Aljenp J1y ou ale aiay) /-90V uondQ oibaiens

"1S810} pa)esIpap e o/pue yied Aunod e ssoio 0)

aAey os|e Aew uondo o1bs)ens siy| “auljseod ay) Buoje
papIOAE 8( JOUUBD UYDIYM |SSS € - seale Apn)s 9-90V
8y} uiypm Joydeoal 8|gepIoABUN BUO S| 818y ] :240ysuQ

‘Buissolo alinbal |Im 8yis siy} ‘pajos|as uondo oibejens
Aue Japun "a|qissod s| seale 8say) UIYy}IM JUasuo9 jey}
Buneolpul VAN 1I1S BaS 8pA|D 8y SS0I0 jey) S8|qeo XIS
Apuauind ale alay) Jey) pajou aqg OS|e pINoys }| "jusaloiyns
S UOI}ONJISUOD JI BUIWIB}BP 0} palinbal ag pjnom

sindui Buniesuibua pue |ea1uyoss} Jayuny uondo oibajes
SIY} UIYIIM BUOZ [eplajul 8pim 8y} 0} an “padinbal aq
0] A|@y1] 8Je spoyjaw uoiosjoid a|qeo [euolippe ‘jeunqg
J0} yidap Jo/pue adA} Juaions Jo 10U S| JUBWIPas ay}
alayp “sydom Aaains |eoisAydoab pue |eoluyosjoab pue
Bureinol ybnouyy paploae aq Aew asay] “(uoissaidaq
Xuep\ ‘9xAQg suoineag ‘jouueyd yuoN ‘6-8) sybnos
usuiwoid pue sainjes) wioypaq |eloe|b Buipnjoul
‘ABojoydiowoab pagesas xajdwod sey eale Apnis siy|

'@ Xipuaddy ul punoyj aq ueo
S]S09 8} JO UMOopXealq Jaypun4
‘WG'0Z3 40 1500

leyded e Buippe uonelsansg A
007 UHON easuems Bunsixa ayy
1e palinbal 8q pjNOM SUOISUB)IXd
Aeq ‘uasoyo ABojouyosy

easqns Jo ssa|plebal ‘Ajjeuonippy

"uondo siy} jo
uolnelo|dxa Jayuny 1oy uondwnsse

‘uondo o16aje11S SIy) Jo) papioAe

8q p|N0Y siNogieH pue suod

pue sealy Alejljil\ ‘spodily ‘seys
[l4pueT OUOISIH IV "STHO 8Jow

Jo auo Buissolo alinbai Aew /-90V

‘pPaploAe 8q jouued

/¥ puUe { a)nol YIoMm}aN 9[0AD
[BUOHEN YDIUM JO ‘S8IN0J YIOMIBN
9]0AD |euoneN o2y} ale aiay |
‘pueT isnJ] |euoneN Jo seale ou
aJe alay} ‘uondo oibajess siy} 104

‘eale Apnis ay}

1noybnoly) palayeos sjuswaes
J9|[BWS SE ||oM Se ‘easuemg
UHON pue Hod Aung ‘Allempry
‘sjuswapas Jolew aaly) sepnjoul
eale Apnis /-90V 9yl :ai1oysuQ

"a|geploAe

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




S0¢

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

"Josfold 9OV 8y}

aje)l|Ioe) 0} suoisuaixa Aeq asinbal
p|nom 11 ‘JeAemoy ‘uoneisqns

A1 00¥ Aeg ue|beg Buisixe

9y} 0} JOBUU0D PINOM 8-9DV

‘UOoI}e)S JOUBAUOD By} 0}
wiod |leypue| ay) woly palinbal aq
pinom sajqed DAAH punoibiapun

210ysuo Jo wy | Ajprewixolddy

‘Y 9 Jo Juudjooy

ajewixoidde ue aney pjnom
SuOI}e)S JOJI9AUOD BY | "SOIepA Ul
uoljeoo| uoieysgns pasodoud yoes
10 AJIUIDIA BU} Ul BUO puE pue}odS
Ul allyslAy 8y} ul auo ‘palinbai

8q P|NOM SUOI}B}S JI9BAUOD OM]
‘1I9A03I0)\ "S9|qed DAAH Jo Jied

e alinbal pjnom yaiym suil DAAH €
10 pawuoy ase suondo oi681eas ||

‘uonelsqns
ay) Buines| synalid ajgnop

A 00 OM] AjJus.ind ale atay |
‘e/g pue 9g sauepunoq Buissoio
Aq ased spaau ay) buijesw se ||am
se SSOS 1ION Yym jueldwod
Buiaq 1o} Juswalinbai [eo11IO

ay) Aysies suondo oibajens ||v

Bureinol ybnouyy paploae aq Aew asay] ‘(uoissaidaq
Xuep\ ‘93AQg soineag ‘jouueyd yuoN ‘6:8) sybnos
sulwoid pue sainjea) wiopaq |eloelb Buipnjoul
‘ABojoydiowoab pagesas xajdwod sey eale Apnis siy|

‘papione aq Aew }1 Ing ‘sebus|[eyd uonoNISUOD

asned Aew yjesap JOAIY 8y} JO Yinow 8y} punoJe yipim
yoeaq 8y} ‘'g-90V 104 "oys pajeubissep siy} o} psjelal
suoneoldwi Bunuasuod aq [Im 818y} 1ey) pajedionue si
aJ0jaJay) pue ‘Aj@yI| urewal ||IMm }| "SPOoY}aW UOIIONIISUOD
pue ubisep ybnolyy parebiiw aq pjnod syoedwl

10241 "saJinjea} |ea1b6ojoab 1o} pajeubisap si yoiym ‘vdIN
1IIS BaS apA|D 8y} ss0J0 0} 8AeY |Im suondo d1bajens ||y

‘uondo oiBejel)s Aue ssoloe paliuspl
uaa( aABY JeU) SHO8IM SULIBW S|ePIOABUN OU 8Je 81ay |

"PapIOAB g JOUUBD YDIYM ‘BUl|}SE0D

8y} SS0JOB S|SSS Os|e ale aiay] "Ysu Buiuasuod
a|gejou e asod Aew pue |dOy| paJtabbuy sey yoiym
‘OVS BULIB\ 241YSa¥0Iquiad 8y} S8SS0I0 Jey) 9|qed

auo Ajjuauing si alay| "DVS aule Assa|buy YuoN pue
‘OVS BULIBI\ SB|BAA 1SOM ‘OVS Sule|y aliysayolquad
‘9VS sayoeoluddy jauuey) |0}sug ‘YdS ayolquiad

1O SBaS 2y} pue ‘WIoyyoXS ‘JawoNs — sa)is pajeubisep
[BUOIPPE Al} SSOID 0} 8ABY pinom g-99V uondo
olbajel)s ‘seale pajeubisap UOWWO OM] Y} O} Jayln4

‘suondo o169je.)s ||e sS0J0e paploAe aq 0} Aj@yijun
SI DVS |auueyd YUON 8y} pue paploAe 8q jouued
VdIN IS eas apA|D 8yl ‘suondo oibajesis ||e ssosoe
seale pajeubisap UOWWOD OM) 8Je 81ay] :3loysyO

‘uondo siyj jo
uoneso|dxa Jayuny 1oy uondwnsse
BunJieys ay) palapisuod

aq pinom siy) pue ‘OaAH
s1 uondo aAI08Ye-1S00 1SoW 8y |

‘uondo easqns DAAH

9y} JO} WGZY Y3 JO 150D swnajl|

B 0} spes| slyl "WG'G/3 S! pouad
Jeak-Qf & JOAO0 S)S0O souBULUIBW
pue uonesado Jo AdN 8y} Is|iym
Ww|"/GL3 SI S9SSO| JO }S02 8y}

JO AdN 8yl "pus yoes je suonels
JapaAU0D Bulpnjoul WE'SEL‘v3

J0 1509 |ejided pajeioosse ue sey
ABojouyos) easqns HAAH a9yl

‘uondo easqgns Oy

8y} IO} WGZ6°9CF JO 1SOD awnay|

€ 0} spes| siy] "W} || 3 sI polad
Jeak-0f B JOAO S)SOD 8ouBUSUIBW
pue uonelado Jo AdN

U} IS|Iym Wwig 093 S! s8sso| Jo
1502 83 JO AdN 9UL "WQ0'€919Z3
J0 109 |eyideo pajeloosse ue

sey ABojouyoa) easqgns Dy ayl

"9|qeo easgns DAAH

pue a|qed easgns Dy :uondo sy}
Jo} pasiesdde aiam saibojouyos)
oM] "W Z19 sl 8-90V uondo
o16a1e.S Joj Yyibus| 8ynol ay |

aQ 0} palapisuod alam Aay) ‘suondo
o1ba)el]s ay) SS0I0B payiuspl
919M 9S8y} 8IBUN\ "SalBYsl
|eloJawwoo pue sanol buiddiys
‘seale Alejjiw ‘sayis |esodsip ‘sa)is
uonoeuxa ayebalbbe ‘swieipuim
‘s|jom aoeuNS pue easqgns

:alom asay] ‘seale Apnis snoLieA
By} UIY}IM ainjonJjsedjul Jo silasn
pue| Aay Jayjo jo syoedwi jenjuajod
palapisuod suondo oibsiens |y

‘sjuswalinbal Juswaalbe Buissod
0} anp uoneoldwi [eJawwo/|ebs|
ur Jnsal Aew sauijadid

pue sa|ged bBuissol) "sajgeo

2z pue sauljadid aa.y) Buissolo
ploAe jouueo uondo oibajens g-9dv

‘siosn
|[9SSOA dullew Jayjo pue saLaysly
wouy Buisie sjoaye |epuajod
a)jebniw o) palinbal aq Aoy pjnom
uoneyNsuoo pue (sO4) s19oO
uosiel] sauaysi4 yim juswabebus
‘siaullew 0} 9910 “suoneoldwi
|[eba| pue Bupuasuod o} pes| Aew
UoIYyM ‘SIaSN |9SSOA dulieW Jaylo
pue S|9SSaA UORONIISUOD USaMa(q
uonoeJsajul 1oy |enuajod si alay)
uondo oi6ajes)s yoes 104 :910YsyO

Aeg ue|beg
—8-90V

‘suonjesljdwi Ayjluswe [ensiA pue adeospue|

Aue se ||]om se ‘sa)Is JusWuolIAUS 210)sIY ‘ABojoipAy
‘pue| |ednynolbe ‘seale Juswabeuew Ayenb e ‘sayis
|e2a160j028 pajeubisap Alojniels uo syoedwl asiwiulw
0] eale Buipunolins ay} JApISUOD A||njled 1snw uolels
Japanuod pasodoud ay) ‘uonels JaUsAuo9 [euolippe
ay} Jo} Aljigeins Buipsebal ‘suondo oibsiens [je ssoloy

*ABojoipAy uo s109a)e aslaape wis)-Buo| ay) asiwiuiw
[lIM sainseaw uoiebiiw 808y Jo asnh ay) pue
Buiuued |nyaseo ‘Janamoy ‘(a1 oenbe o} 8oueqinisip

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




90¢

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

"JBWIOISUBIY A
G/2Z/00% Mau e a)epowwodoe
0} uoieysgns A3 00% UHON

BOSUBMS ] UoISuaixe Aeg e
uolnelsgns
Aeg ue|beg wou} s)NalI0

M) G/Z OM} JO BulOlonpuoday e
sy1noJio webuel — Aeg ue|beg
9 easuemg — Aeg ue|beg

ul Juswaoe|dal uonoas /|ge) e

N1 GL¢ 0}
dn synouid A g€ Jo epelbdn e
‘opnjoul sylom Buligqeus Jayi0

'\ 001 0} s8jnod

THO AX G2 jo Buuojonpuodal

Ay} pue suoleIsans A

G/Z 9lAd pue webiely Jo piingal
ay) Buipn|our ‘}Jomjau SajeAA YINos
3y} 0] SYIOM JuBWd2IojUIB] JO
unowe [enueisqgns e Jabbuy pjnom
sIy_L “(uonelsqns AX 00t & 0}
pasoddo se) uonelsgns AY G/Z e
0] UOI}08UU0D 8y} S8pn|oul 8-9OV

‘suone}sgns sajep) Yinos
ay} Jo Aue je Bunosuuod 108foid
90V 8y} 0} Joud paje|dwod aq

0] [aUUN] 8|qeD UIBA8S 8y} Ulyiim
$9|qED AY 00 8U3 40 Bunesdn

2y} Joj Juswalinbal e aq pjnom
asay} uondo oibarens siyy 104

‘suondo o169)e11s 8y} Jo yoes
sso.oe palinbal g pjnom syiom Jo
|19A9] Jejiwis e se ‘suondo oibajes;s

By} usamiaq Jojoe} Bunenuaiayip
Aoy B paIapISu0d jou ale SyIom
uolje)s JapaAuod ay} ‘abeis siyy
1V "108loud 9OV 8y} Jo ped e wioy
pinom jey} uonesqns mau e Jabbiy
10U saop uondo aibajens siy |

‘suoneoldwi Ajuswe [ensiA pue adeospue|

Aue se ||lom se ‘sa}is JuUsWUOIAUS 2lIo)sIY ‘ABojoipAy
‘pue| [eanynoLbe ‘seale Juswabeuew Ayenb Jie ‘says
|eoa160j029 pajeubisap Alojnieis uo sjoedwl asiwiuiw
0] eale Buipunolins ay} JAPISUOD A||njoled }snw uolels
Japanuoo pasodoud ay) ‘uonels JaUsAU0D [euolippe
ay} Joy} Aljigeins Buipsebal ‘suondo oibsiens |je ssoloy

*ABojoipAy U0 s109)40 asIaApe Ws}-Buo] ay) asiwiuiw
[IIM sainseawl uoiebiliw SAI}08Y8 JO asn 8y} pue
Buluueld |nyaied ‘1anamoH ‘(841 oienbe o} eoueaqinisip
pue moj} JaAl [ednjeu Bunoedwi ‘uonepelsbap Ayjenb
Ja}eM "9°1) JUBWIUOJIAUD Ja)em 8y} UO S}O8)d 9SIaAPE

Jo} |enuajod s| 818y ‘paploAe 8 Jouued jey) ‘eale Apnys
s,uondo o1691e41s SIy} UIYNIM ‘SIBALL UleW INOo} ale alay ]

"sa)Is abeyay [einyno
pue JuUsWUOJIAUS D1I0)SIY Juenodwl Jo payeubisep
[euoneu pue [euoljeulsiul || PIOAR PIN0D §-9DV

‘Aepn 1o 1ybry 211gnd ay) uo sjoays Buise| ou 8q pjnoys
218y} ‘suonoe Buiebijiw 1081100 8y} YIM INg ‘Sal}IAI0E
UOI}ONJISUOD WO} SIO8J8 Joulw SABY [[IM UYdIym ‘yied
1SBOD) S9B\\ Y} SS0JO 0] paau ||Im uondo oibajesss siy|

"pPapIOAR 8q pIN0D BBl By} UIYlM puepjead jo seale
able| 1s|Iym ‘papIoAR 8q Jouued pue| [einynolby € spels

"eale Apnjs siy} ulyIm payuap!
(syYov) sealy wswabeuel Ajjenp Jiy ou ale alay]

‘Buieinol

[njo1ed ybnouy) paploAe 8q ued salnjes) pajeubisep

uo syedw| ‘seale Apn}s g-9OV 8y} UIYlIM si0}dadal

Jo sa)is pajeubisep a|geploA_UN OU dle 818y] :aloysuQ

‘Buissoio

alinbau im ayis siy) ‘pajoslas uondo aibajel;s Aue uapun
*9|qissod S| seale 9say} UIYIM Juasuod jey) buneoipul
VdIN IS BaS apA|D 8yl SS040 JBy) S9|ge9 XIS Ajjualind
ale aJay} ey} pajou ag os|e p|noys 1| ‘paJinbai aq

0] A|y1] 8Je spoyjaw uoioajoud 8|qeo [euolippe ‘jeunqg
J0} yidap Jo/pue adA} Juaions Jo 10U S| JUsWIpas ay}
alayp “syiom Aaains |eoisAydoab pue |eoluyosjoab pue

'@ xipuaddy ul punoyj aq ueo
S]S02 8Y} JO UMopyealq Jayun4
"WG"0Z3F 40 1800 [eyded

e Buippe Aeg ue|beg Bunsixe ayy
1e palinbal 8q pjNOM SUOISUS]IXd
Aeq ‘uasoyo ABojouyos)

easqns Jo ssa|plebal ‘Ajjeuonippy

‘uondo o169jel}s siy) Joy paploae
2q 0S|e p|nod sInogieH pue
S04 pue seausy AejjiN ‘suodiy
‘SIS [IJPUBT DUOISIH IV "S8|qed
pue STHO |[[e PIOoAB p|n0d 8-90V

‘uondo oibsjens Aq pajoaye
aq p|nom YIoMmiaN 8[0AD |euoneN
8y} Jou pueT isni] [euolieN JayleN

‘eale Apnis

ay) ulyum suswaes Jolew jybio
ale alay} g-90V 104 :a1oysuQ

"a|geploAe

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




L0¢

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

8} Usamjaq 10joe} buiienualayip
£ e palopIsuod Jou aie SHIom
uone}s JasAuod oy} ‘ebe)s siu) Iy

‘Ajenuana

sIy} Joj Junoooe 0} [esieidde siyy

Ul papn|oul Usaq Sey pue SHIom Jo
2doos 99OV a9y} Jo Jed se palinbau
aq p|nom uonelsqns Aeqg-us}

ay) ‘paadoud jou 108foid Bag onjeD
3y} pInoys "uoiejsqns ayj ojul
MO G| JO8UUOD 0] OO] ||IM Ydlym
109(0ud BOS 213190 By} Aq palabbuy
uaaq sey }| ‘odoos sjosloid
Jayioue jo ued se pasodoud si

SIY} JO UONONJISUOD By "UoiBISgNS
AX 00% € ®PON uojddUU0)

1S9O SOleAA Yinog pasodoud sy je
sAeq om) Buisiin sesodolid g-90V

"UOI}B}S JOUBAUOD B} 0}
wiod |lejpue| ay) woly palinbal aq
pinom sa|qed DAAH punosbiapun

aI0ysuo Jo wy || Ajorewixoiddy

ey 9 Jo juudjooy

ajewixoidde ue aAey pjnom
SUONB)S JOUBAUO0D 8] "S3BAA Ul
uoneoo| uoneisqns pasodoud yoea
10 AJUIDIA BY} Ul BUO pUB pUBJOOS
ul a41ysJAy 8y} ul duo ‘padinbai

9Q P|NOM SUOIJE}S JOJBAUOD

OM] "s8|qed DAAH Jo Jied

e alinbaJ pjnom yoiym yuif DAAH e
Jo pawioy ase suondo o1bajens ||y

‘Buissouo

alinbai |Im 8)Is siy} ‘pejoslas uondo aibsiens Aue Jspun
"a|qissod s| seale asay} UIylIm Juasuod jey) Bunesipul
VdIN 1IIS BaS apA|D 8y SS0.0 1By} so|qed xIs Apualind
ale aJay} ey} pajou aq os|e p|noys 1| ‘paJinbai aq

0] A|@y1] 8Je spoyjaw uoioajoid 8|qeo [euolippe ‘jeung
J0} yidap Jo/pue adA} Juaioiyns JO JoU S| JUBWIPaS ay}
alaypn “sydom Aaains [eoisAydosb pue |eajuyosjosb pue
Bureinol ybnouyy paploae ag Aew asay] ‘(uoissaidaq
Xxuep\ ‘@yAQ s ojneag ‘lpuuey) yuop "6-a) sybnosy
suiwoid pue sainjes) wiopaq |eloelb Buipnjoul
‘ABojoydiowoab pageas xajdwod sey eale Apnis siy|

‘paploAe aq Aew 1 Inq ‘sabug|jeyd uononIIsuod

asneo Aew YjeaN JOAIY 8} JO yinow sy} punole yipim
yoeaq 8y} ‘6-90V 104 "OHs pajeubisep siy} 0} psjelal
suoneoljdwi Bunuasuod aq |Im alay) jey) payedionue si il
2104218} pue ‘Aj9YI| Ulewal |[IM }] “SPOY}aW UOI}ONIISUOD
pue ubisap ybnouyy pajebniw aq pjnoo syedwi

10241 "Sainjes} |eo1b6ojoab 1oy pajeubisap si yaiym ‘vdIN
IS Bag apA|D 8y} S0 0} dAeY [|Im suondo aibajess ||y

‘uondo o16ajes)s Aue ssoioe payuapl
uaaq aABY Jey) S3oaIMm auleW S|gepIOABUN OU aJe a1ay |

‘PapIOAE g JOUUBD YDIYM ‘BUulj}Seod

2} SS0JOoE S|SSS Os|e ale a4ay] "Ysu Buiuasuod
a|gejou e asod Aew pue |dOy| paJtabbuy sey yoiym
‘OVS dULIB\ 841YSa¥0Iquiad 8y} S8SS0ID Jey) 8|ged

auo Apuauind si a1ay] "OVYS auuel Aass|buy YylUoN pue
‘OVS BULIB)\ SBIBAA 1ISOM ‘OVS Bule|y aliysayolquad
‘9VS sayoeoluddy |auuey) |0}sug ‘YdS ayolquiad

1O SBaS ay) pue ‘WIoyyoXS ‘JawoNs — sa)is pajeubisep
[BuOnIPPE SAl} SSOIO 0} 9ABY PINOM 6-90V uoido
olBajel)s ‘seale pajeubisap UOWWOD OM] BY} 0} Joypn

ay} Jo Ajjlenjuans ayj Joj JUNOJJE
0} ‘W{'6/ 13 10 1S00 ke e ‘|esieidde
1S09 SIY} Ul papnjoul usaq

sey ‘uoneisqns Aeq Q| g 9poN
uoI308UUOY) ISONA SBIBAA YINOS

Y 00 MaU 3y} JO UOIONJIISUOD
ay} ‘uasoyo Abojouyosy

easqns Jo ssa|plebas ‘Ajleuonippy

"uondo siy} jo
uonelojdxa Jaypuny Joj uondwnsse
Bunuels ay) palopisuod

aq pINom siy} pue ‘“OAAH
s1 uondo aAI08Y8-1S00 JSOW 8y |

‘uondo easqgns DAAH

9y} JO} WQGS Y3 JO }S0D swnayl|

€ 0} spes| S|yl "Wwg'G/3 sl polad
Jeak-0f B JOAO S)SOD 8ouBUSUIBW
pue uonesado Jo AdN 8y} Is|iym
Ww|"/GL3 SI S9SSO| JO }S02 8y}

JO AdN @Yl "pus yoeas je suoijels
JauaAu0D Buipnjoul Wy e v3
101509 |ejdeo pajeioosse ue sey
ABojouyos) easqns HAAH a9yl

‘uondo easqns Qv

9y} Joj WL0L /23 JO }SOD awnay|
€ 0} Spes| sly] ‘WG G| 3 sI polad
Jeak-Qf e JOAO S)S0D 8duBUBUIBW
pue uonesado Jo AdN

U} IS|Iym WQ'ge93 s! s8ss0| Jo
1502 83 JO AdN 9UL "WZ'€26'9C3
J0 109 |eyideo pajeloosse ue

sey ABojouyos) easqns Iy ay |

"8|qeploAeun
S YoIym ‘g 9Inoy joAD [euoneN
ssouo |Im uondo o1Bejels siy |

‘puabpug pue a4 ‘imeoyuod
‘Bolsoey\ aie asay] ‘eale Apnis g
-90V 8y} ulyum juasalid sjuswspes
Jolew unoy ale aiay] :a10ysuQ

‘a|geplone
aq 0} palapisuod asam Asy} ‘suondo
oibajel)s 8y} ssoIoe paluapl

919M 9S8} dIBYAA "SaLIBYSH
[eloJawwod pue sanod buiddiys
‘seale Aejjiw ‘sayis |esodsip ‘salls
uonoesxe ayebaibbe ‘swieipuim
‘s||om 2oeNS pue easqns

:9lom 9say] ‘seale Apnjs snoLeA
B} UIY)IM 84njonJiseljul Jo slasn
pue| A8y Jayjo jo syedwi jenualod
paJapisuod suondo o16a1es ||y

‘sjuswalinbal Juswaalbe Buissod
0} anp uonesldwi [eJawwo/jebs|
ur jnsal Aew sauljadid

pue sa|ged bBuissol) sajqeo

2z pue sauljadid aa.y) Buissolo
ploAe jouueo uondo oibajens 6-9Jv

‘siosn
|[9SSOA BullEW JBY}0 pue SaLdysly
woJ} Buisue syoaye |enusjod
a)jebniw o0y palinbal aq Aoy pjnom
uoneyNsuoo pue (sO4) s19oO
uosielq salaysid Yyym juswebebus
‘sioullew 0y 9o)oN “suoneoldwi

‘B/g pue 9g sauepunoq buissoio "9|qed easqns DQAH |[eba| pue Bupuasuod o} pes| Aew g apoN
Aq ased spaau ay) buijesw se |[am ‘suondo o169je.)s ||e ssoJoe paploAe 8q 0} Aj@yijun pue 8|geo easqns QY :uondo siy} UOIYM ‘SIaSn [9SSOA auliew Jaylo uoljodauUU09H
Se SSOS 139N yum jueldwos S1 DVS |[duueyD YUON 8y} pue paploAe 8q jouued Jo} pasieisdde alom saibojouyos} pue S|9SSaA UOONIISUOD UdaM]a( 1S9
Bulaq Joj Juswalinbai jeonLo VdIN 1IIS BaS apA|D 8y "suondo oibajess |je ssoloe OM] "Wy 0£9 S! 6-99V uondo uonoeJalul Jo) |enualod sl aiay) | S YInos
ay) Aysies suondo oibsjens ||y seale pajeubisap UOWWOD OM) 8Je 81ay] :aloysyO olBejelis Joy yibus| aynod oy | uondo oibsjel)s yoes 10 :910YsHO - 6-92V
"ULON
eosSUBMS Je Juswaoe|dal |G e
|ealuyoe | JuswuoJIAUg 1S0D OIWOUO0J3-0100S

|esieaddy uondo




802 Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN
Aq ased spaau ay} buesw se ||am ‘suondo o1bajel)s ||e SS0I0E PaploAe 8q 0} Ajayijun UOIYM ‘SIasSn |9SSaA auLlew Jaylo
Se SSOS 139N yim jueldwod S| QVS |ouuey) YLON 8y} pue paploAe 8( Jouued Jo} pasiesdde aiam saibojouyos) pue S|9SSAA UOI}ONIISUOD UsaM}aq Aend
Buiaq Joj Juswaiinbai [eonuUo VdIA IS BaS apA|D 8yl “suondo oibajes)s ||e ssoioe oM] U 0€E S! 01L-90V uondo uoljoeI8)Ul Joy [enualod si 818y} s,yeuuo)
ay) Ajsnes suondo oibejens v seaJe pajeubisap UOWWOD OM]) Je 81dy] :910YSHO oibajens Joy yibus| 8nos 8y | uondo oibajels yoes 1o :810ysyO - 01-90V
‘suoneoldwi Ajluswe |ensiA pue adeospue|
Aue se ||]om se ‘sa)Is JuUsWUOlIAUS 2lI0IsIY ‘ABojoipAy
‘pue| [eanynoLbe ‘seale Juswabeuew Ayjenb Jie ‘says
[eoi6ojo2s pajeubisap Alojnjels uo syoedwi asiwiuiw
0] eale Buipunolins ay} JAPISUOD AJ|njaled 1Snw uolels
JapaAu0d pasodoid ay) ‘uoiie)s JalaAUOD [euolippe
ay} Joy} Aljigelns Buipiebal ‘suondo oibsiens |je ssoloy
*ABojoIpAy uo Ss10819 asiaApe wlid)-buol ay) asiwiuiw
[IIM sainseaw uoiebiiw 8AI}08Yd JO asn 8y} pue
Buiuued |ngaied ‘JenamoH (81 onenbe o) eoueqinisip
pue moy} JaAl [ednjeu Bunoedwi ‘uonepelbap Ayjenb
JaJeM "8°1) JUBLUUOIIAUS JB}EM BU} UO S}0848 9SIanpe
Joy |enuajod si aiay] eale Apnys s,uondo o1ba)es)s siyy
UIYIIM PBpPIOAB 8q JOUUED Jey} JOAI UleW duo S| aJay |
'sa)Is abejuay [eunyno
pue JusWUOIAUS 21I0}SIY Juenodwi Jo pajeubisap
|BUOlBU pUB |[BUONEBUIS}UI || PIOAB PIN0D 6-9DY
‘Aepn o 1ybry o11gnd 8y} uo sjoaye Bunse| ou ag pjnoys
aJay) ‘suonoe Bunebiiw 1084100 8y} YIM Ing ‘SafiAloe
UOI}ONJISUOD WO} SIO8J8 Joulw SABY [[IM UYdIym ‘yied
‘(s)ylomiau [eo0] 8yl | 1SBOD S9IBAA BY) SSOJO 0] paau [|im uondo oi6a)es siy|
0} SyJOM juawadlojulal Juesyubis
1966113 0} 108dx8 J0U pjNOM -9V ‘POpPIOAB 8q PN BaJe Sy} UIY}IM
sa]IS Ajsianipoas) juepodw| Ajjeuoibay pue puepead
‘suone}sqgns sajep) Yinos ‘paploAe g p|nod pueT |ein}nouby g pue | sepels
ay} Jo Aue je Bunosuuod 108foid 1S|IUM ‘papIoAe 8q Jouued pue| [edn}nouby g apels
90V 8y 0} Joud paje|dwod aq
0} [oUUN] 8|geD UIBASS 8Y} UIY}IM ‘eale " xipuaddy ul punoj aq ued
$9|qed A 00 @u3 Jo Buneidn Apnis 11 ulyum papiuapl (SYINDY) Sealy Juawabeue|y S]S02 9y} JO umopyealq Jayun4
8y} Joj Juswalinbal e aq pjnom Ajljenp Jiy ou ale aiay) g-90V uondQ oibaiens -uondo oi1bajens sy}
asay) uondo o1bajens sy} Jo4 ‘uondo | o} paploAe 8q p|nNod sinogleH pue
‘Buieinol | oibajels siy) Joj uwnjod Alewwns S10d pue sealy Aley|ij ‘suodiy
‘suondo oifsjelys ay} Jo yoes |njaJes ybnoly} paplioAe ag ued sainjes) pajeubisep |esieidde [eoluyos) ayj ul ‘sa)IS ||ypuBT] QUOISIH IV "STHO
sso.oe palinbal g pjnom syJom Jo uo sjoedw| ‘seale Apnis g-90V dY} Ulyym sioydadsal | palanod se ‘@dods 9Oy a8y jo Led om} Buissouo alinbal | Im -9V
|1oA8] Jejiwis e se ‘suondo oibajelys | Jo says pajeubisap 8|geploABUN OU ale 818y] :aloysuQ e Buiaq uonoNJISUOD uoneIsgns
|eoluyos | JuswuoJIAUg 1S0D OlWOU029-0100S
|esieaddy uondo




60¢

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)lomiau |e20] By}
0} SyJoM Juswadlojulal Jueoiubis
1866113 03 198dx8 JoU pjNOM (L-9DV

‘suondo oibsiens ay} Jo yoes
ssouoe palinbal 89 pjnom SHJOM JO
|19A9] Jejiwis e se ‘suondo oibajel;s

2y} usamiaq Jojoe} Buiienuaiayip
Aoy e palopISUOD JoU aie SHIoMm
uoljels 1auaAuoo ay) ‘ebess siyy 1

"1098(0ud SIY} Wouy SHN2JID

MBU 9)epOoWWLOddE 0} aJe SAeq
OM} yoIym Jo ‘uonelsang Aeq oL
Aenp s,yeuuod A 00 MaN e Jo
uoioNJISU09 ay) sesodoud QL-90V

"UOIE}S JOUBAUOD B} 0}
iod |jejpue] sy} wouy pasinbal aq
pinom sa|qed DAAH punosbiapun

aI0ysuo Jo wy Of Ajorewixoiddy

"By 9 Jo Juudjoo}

ajewixoidde ue aAey pjnom
SUOIB]S JBJIBAUO0D 8] "S3BAA Ul
uoneoo| uonelsgns pasodoid yoes
10 AJUIDIA BY} Ul BUO puUB pUB}0OS
ul a11ysJAy 8y} ul auo ‘padinbal

8Q p|NOM SUOI}E]S JOUSAUOD OM}
‘1I9A0BI0)\ "S9Iqed DAAH Jo Jied

e alinbal pjnom yoiym suil DAAH €
Jo pauwioy} ase suondo o1bajens ||y

‘e/g pue
9g sellepunod |eoNLo Buissolo

‘eale

Apnis )1 ulyim paynuap! (SYINDY) sealy juswabeue|y
Aylenp Jiy ou a.e aiayy 01-90V uondo d1bejens

‘Buieinol

|njaJes ybnoly) paploAe ag pinod sainjes} pajeubisep
uo sjoedw| "eale Apnis Q1-90V 8y} uiyum sioydadal

J0o sa)is pajeubisap a|geploABUN OU ale 818y] :98loysuQ

‘Buissouo

alinbau |Im ayis siy) ‘palosjas uondo aibajelss Aue uspun
"a|qissod S| seale 8say} UIylIm Juasuod jey) Buneoipul
VdIN IS B9S 9pA|D 8yl SS0JO 1y} S9|qeo XIS Ajjualind
aJe alay} Jey} pajou aq os|e pjnoys }| "paJinbal aq

0} A|9¥1] 81e spoyjaw uonoajoid 9|ged jeuonippe ‘leung
10} yydap Jo/pue adA} Jusioyns JO JouU S| JUBWIPaS duy}
aloypn “sydom Aanuns [eoisAydoasb pue |eoluyosjoshb pue
Bureinol ybnouyy paploae aq Aew asay] ‘(uoissaidaq
Xuep\ ‘9xAQg soineag ‘jouueyd yuoN ‘6-8) sybnos
suiwoid pue sainjes) wiopaq |eroelb Buipnjoul
‘ABojoydiowoab pagess xajdwod sey eale Apnis siy|

‘PapIOAB 8q P|NO SIY} ‘I9ASMOH "UOI}ONJISUOD

10} 3|ge}INS 8q J0uU ABW 0S ‘YIpIM Ul W 0OG uey} Jayealb
10 BUOZ |EpIBIUI UB SBY yinow pAM|D JoAly 8y} punole
eaJE 8Y} 0-90V 8y} 104 "8)is pajeubisap siy) 0} pajejel
suoneoljdwi Buiuasuod aq |Im alay) jey) payedionue si )l
2J0J019U} pue ‘Aj9YI| Ulewal |IM }] “SpOy}aW UOI}ONIISUOD
pue ubisep ybnoiyy payebiw aq pjnoo syoedwl

10241 "Sainjes} |ea1bojoab Joj pajeubisap si yaiym ‘vdIN
IS BaS apA|D ay) ss040 0] aAey |[im suondo oi6ajens ||y

-uondo oi1bajes)s Aue ssoioe payiuapl
uaaq aABY Jey) S3O8IM SUIBW B|gePIOABUN OU aJe a1ay |

‘paplone

aq 0} Aj@yIlun aqg pjnom JyS aule Aasa|buy YLION
9YL "VdS SIU} UIyIM [[ejpue| oxew 0} Ay pinom uoldo
o1691e41s SIy] 'YdS Aeg |oodiaAl ay) — ays pajeubisap
|euonippe ue ssoId 0} 8ABY pINOM (L-90Y uondo
olbajel)s ‘seale pajeubisap UOWWIOD OM] BY} 0} Jayun

‘g Xipuaddy ul punoyj aq ueo
S]S02 8Y} JO UMopyealq Jayun4

-uondo o168)el)s siy} Joj uwn|od
Alewwns |esieidde |eoiuyos)
ay) ul paianod se ‘9dods 9OV
ay) Jo ued e Bulaq uondNIISUOD
uolnelsgns ayy Jo Aljenjuana

8y} 10} JUNOJJE. O} ‘W 6/ L3
101509 e Je ‘|esiesdde 109 sy}
ul papn|oul Usaq sey ‘uoneisqns
Aeq 0| Aenp s,yeuuo)

A 001 MaU 8y} JO UOIONJIISUOD
ay) ‘uasoyd Abojouyoa)

Basqgns Jo ssa|piebau ‘Ajjleuonippy

"uondo siyj jo
uojjelo|dxa Jayuny 1oy uondwnsse
Bunuels ay) palopisuod

8q pInom siy} pue ‘DdAH
s1 uondo aAI08Ye-1S00 1SoW 8y |

‘uondo easqns DAAH

8y} JO} W9y0‘E3F JO 1S0D swnay|

€ 0} spes| syl "Wt/ 3 s polad
Jeak-0f B JOAO S)S0O souBUSUIBW
pue uopesado Jo AdN By} Is|iym
Wl"/GL3 S| S9SS0| JO }S00 8y}

JO AdN 8yl "pus yoes je suonels
JapaAu0D Buipnjoul Wy 1823
101509 |ejdeo pajeioosse ue sey
ABojouyos) easqns DAAH 9yl

‘uondo easqns Qv

Sy} JOJ WIL9Y 7| F JO }SOD awnay|
€ 0} spe?| S|yl "wg'G/3 si pouad
Jeak-Qt B JAAO S)S0O @oueUdUIBW
pue uonesado Jo AdN

BUIISIlYUm Wig'gee3 S s8sso| Jo
1S02 83 JO AdN 9UL "WZ'€90'V13
J0 1509 [eyded pajeloosse ue

sey ABojouyos) easqns Jy oyl

"8|qeo easgns DAAH
pue 8|ged easgns Dy :uondo siy)

1l ‘9|gepIoABUN 81 YOIUM ‘g pue
G 8In0Y YIoMaN 8JoAD [euoneN
$s0.0 |Im uondo oiBsjens siy

‘Bunnol pajieyep ybnoiyy
papioAe 8g UBD Sjuawa|)}as asay ]
"SJUBWA|I8S Ul asuap s| eale Apnis

siy} ‘uondo o1bajel)s ay) punole
pasJadsip sjuswaas Jojjews

UM “Aenp s,yeuuo) pue yibeg
‘llemAjoH ‘Juil4 ‘ukjeisaid pue |Auy
‘Aeg jawuny ‘sjebiaqy ‘ydesy 1S
Buipnoul 01-9OV UIYIM SjusWS|esS
Jolew auju ase aJay] :aioysuQ

‘9|qeplone
9Q 0} palapisuod alam Aay) ‘suondo
oiba)el)s ay) SSoI0B payiuspl

91aM 9S8y} 8IBUN\ "SalBysl
|eloJawwoo pue saynol buiddiys
‘seale Alejjiw ‘sayis |esodsip ‘sa)is
uonoeuxa ayebalbbe ‘swieipuim
‘S||om 99BluNS pue Basqns

:alom asay] ‘seale Apnis snolea
By} UIY}IM SInjJonJjSeljul Jo siasn
pue| Aay Jayyo jo syoedwi jenuajod
palapisuod suondo oibaiels ||y

‘sjuswalinbal

uswaalbe Buissoud 0}

anp suoneoidwi [enJawwod/eba)
UHM paJeIO0SSE MSI

ay) Bbuiseasoul sauljadid pue sajqeo
Buissouo Jo Jaquinu ay] "s8|ged

Gz pue sauljadid xis Buissolo pioae
jouued uondo o1bsiens g L-90V

's19sn

[9SSOA Bulew JBYJ0 pue Saldysly
woJ} Buisue syoaye jenuajod
ajebniw o) paiinbal aq Aj@yI1| pjnom
uole)Nsuod pue {(sQ14d) SI9oI0
uosiel] sauaysi4 yum juswabebus
‘siauliew 0} 821j0N “suoneoijdu
|jeba| pue Bunuasuoo 0} pes| Aew

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




oLe

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

ul aliysJAy ayy ul auo ‘padinbal

8Q p|NOM SUOI}E]S JOSAUOD OM}
‘JI9A0BIOJ\ "s8|qed DAAH Jo Jied

e alinbaJ pjnom yoiym yuif DAAH e
10 pawJo} ase suondo oibsiens |V

‘e/g pue

9g sauepunog [eonuo Buissolo

Aqg ased spaau ay) buneaw se ||am
se SSOS 1ION yum jueljdwod
Buiaq Joj Juswsaiinbai [eonuUo

ay) Ajsnes suondo oibejens ||y

‘uondo o1bsjenis Aue ssoloe painuapl
u2aq aABY Jey] SY08JM SuLIBW 8|gepIOABUN OU ale 819y |

"1 1L-9QV uondo
o169)e1)S 10} PapIOAR 8 Jouued ‘QyS aulel) Aass|buy
ULON 9y} ‘seale pajeubisap UowwWwod OM} 8y} Uey} Jayi0

‘suondo oi6ajens ||e SSoJoe paploAe 8q 01 Ajayijun
S| QVS |ouuey) YLON 8y} pue papioAe 8( Jouued
VdIA IS BaS 8pA|D 8yl “suondo oibsjesis ||e ssoioe
seale pajeubisap UOWWOD OM) ale a1dy] :3JoYsyO

J1ed/-Qt B JOA0 S}S0D 8oueUBUIEW
pue uoiesado Jo AdN

Sy} Isliym wig'00€F S! s8ssO| Jo
1502 83 JO AdN 9UL "WSG'ZZ6CL3
101509 [eyded pajeloosse ue

sey ABojouyoa) easqns Jy oyl

‘9|qeo easgns DAAH
pue a|qeo easgns DYy :uondo siy}
10} pasiesdde atam saibojouyos)
om1 "W £0¢ s! | L-90V uondo
oibajens Joj ybus| 8ynol ay |

"SI9SN |9SSOA dulew
Jayjo pue sauaysly wouj buisue
sj0aye |enjuajod ajebijiw 0} pasinbai
aq AJayI| p|[nom uone}Nsuod

pue ‘sO74 yum juswabebus
‘sJiauliew 0} 821j0N “suoneoijdu
|eba| pue Bunuasuod 0} pes| Aew
UoIyM ‘SIasn |9SSaA auLlew Jaylo
pue S|9SSaA UOI}ONIISUOD UsaM}aq
uoloela)Ul Joj [enualod si 818y}
uondo oibajels yoes 104 :810Yysy0

Jpulug
—L1-90V

‘suoneoldwi Ajluswe [ensiA pue adeospueg|

Aue se ||]am se ‘sa)Is JusWuolIAUS duoisly ‘ABojoipAy
‘pug| [ednynoube ‘seale Juswabeuew Ayjenb Jie ‘says
|eo1Boj0oa pajeubisap Aloynjels uo syoedwi asiwiuiw
0} eale Buipunouins ayj JopIsuod Ajjnjaled jsnuwl uoiels
JapaAu0o pasodoid ay) ‘uoie)s JoLSAUOD [euolippe
ay) Joy Ajjigelins Buipiebau ‘suondo oibsjelss ||e ssouoy

*ABojoipAy uo s)oaye aslanpe wis}-Buo| syl asiwiuiw ||Im
salnseaw uonebiw aAdays jo asn ay) pue buluue|d
[njaJeo ‘1anamoH (8] dienbe 0y 8doueQqIN]SIp puB MO}
Janu [eanyeu Bunoedwi ‘uonepelbap Ayjenb Jaiem o)
JUSWIUOIIAUS Ja}eM U} UO S}084d 9SIaAPE 10} |enuslod

sl a19y] "eale Apnys s,uondo o1Bajens Sy} SIY} UIYIM
PapIOAB 8( JoUURD 1By} SISAL Ulew 981y} e alay |

‘Buieinol |nyaes yum papioae Ajpoalip
90 UBD S)OSSE ||B ‘JOASMOH "S}9SSE JUSLIUOIIAUS DLI0)SIY
yym pajeindod Ajasuap si ease Apnys 01L-90V SUL

‘Rep o by

21|qnd 8y} Uo sjoays Bunse| ou aq pjnoys alay) ‘suonoe
Bunebijiw 1081100 8} YlIM JNg ‘SBNIAIZOR UOIJONIISUOD
WOJ} S108J40 JOUIW SARY [|IM UDIYM ‘Yied |euoiieN
pasodoud Aimau e pue gNOY duo ‘@3AQ S,elO ‘Uied
1SBOD) S9B\\ Y} SS0JO 0] paau |im uondo oi16ajes siy|

‘paploAe 8q p|No2 Bale ay} UIy}im
sa)IS AlsioAlpoas) juenodw| Ajjeuoibay pue puejead
‘paploAe aq Jouued pue| [ein}noLby € pue g apels) pue
‘paploAe aq Jou Aew pue| [einynoLBYy | apels) awos

‘uondo

o169)el)s SIy} Joj popIoAR 8 p|nod
sinogleH pue sUod pue sealy
AiepiN ‘spodily ‘sels |jypuen
OUO3SIH IV "8|qed 8uo pue THO
auo Buissoud alinbai Aew g L-90V

"PBpIOAR 8q PINOD pueT 1snJ|
[euonep ‘Buisinol uo uspuadsp
‘Jayjoue JoA0 SS0J0 Os|e Aew

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




Le

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘(s)y40mau |BO0] BY}
0} SyJoM Juswadlojulal Jueoiubis
196611 0} 108dx8 JoU p|NOM | L-9DV

‘suondo oibsiens ay} Jo yoes
ssouoe palinbal 8g pjnom SHJOM JO
|oA8] Jejiwis e se ‘suopdo oibajens

2y} usamiaq Jojoe} Buiienuaiayip
Aoy e palopISU0D Jou aie SHIom
uoljels 1aaAuoo ay) ‘ebess siyy I

109(0ud s1y)

WwoJ} S}INDJID MBU 8)EPOWWOIOE 0}
ale sAeq om) yoiym Jo ‘uoneisqng
Aeq g} J1oukig AY 00F MeN e jo
uol3oNIISU0d 8y} sesodolid | -9V

"UOIB}S JOUBAUOD B} 0}
wiod |jejpue] ey} wouy pasinbal aq
pinom sa|qed DAAH punosbiapun

aI0ysuo Jo wy G| Ajorewixoiddy

"By 9 Jo Juudjooy

ajewixoidde ue aAey pjnom
SUOIB]S JBUBAUO0D 8] "S3eAA Ul
uoneoo| uonelsgns pasodoid yoes
10 AJUIDIA BY} Ul BUO puUB pUB}0dS

pa|npayog pue sbuip|ing pajsi] a|dijnw a1e aiay |

"RepA Jo 1yBry o1land ay) uo sjosys Bunse| ou oq pinoys
aJay) ‘suonoe Bunebijiw 1081100 8Y) YIM Ing ‘SeiiAnoe
UOI1ONJISUOD WO} SI08Y8 JoUIW SARY ||IM 1] Uied

1SBOD SB|_AA 8Y1 S8pN|oul | -9V JO eale Apnis ay |

‘uondo oibejes
SIY} ulyum puej [eanynouby g Jo | apels) ou si alay ]

‘pPaploAe 8q p|Nod Bale 8y} Ulyjm
s9)IS Alislanipoan) uenodw| Ajjeuoibay pue yledoag

‘paploAe 8q jouued
uondo o16a1en)s siy} Jo eale Apnis 8y} UIylIM puejiead
pue ‘spue| [einynolbe G apels) pue { apels) ‘¢ apels)

"eaue Apnjs siy} ulyim paynuepl
(SYINDV) seauy Juswabeuely Alljenp Jiy ou ale aiay ]

‘wiay} uodn sjoaye aslonpe Alejodwa) Ul jnsal Aew
yolym ‘a|qed ayj 0} Ajwixoud 8sojo ul g Ajay1| 1soW ||Im
UoIUM S|SSS pue VdS ‘sOVS Buipnjoul seyis pajeubisep
JBY)0 aJe 818y] 'YdS dUo pue ‘|SSS duo ‘OVS

auo Buissoid pioAe Jouued uondo o1bajels siy) ‘Jaramoy
‘uondo a8y} yym sayis Jeswey ou ale a1ay] :aloysuQ

‘Buissouo

alinbai |Im 8)s sIy) ‘pajoslas uondo aibaiens Aue Japun
‘a|qissod sI seale 8say} UIylm Juasuod jey) Buneoipul
VdIN |IIS BaS apA|D 8y SS0J0 Jey) so|qed xIs Apjualind
ale 218y} ey} pajou aq os|e p|noys }| ‘paJinbai aq

0} Aj9y1] aJe spoyaw uonosjoid a|geo jeuonippe ‘[eLng
J0} yydap Jo/pue adA} Jusioyns JO Jou SI JUaWIpas ay}
alayp\ “sydom Aaains [eoisAydosb pue |ealuyosyosb pue
Buieinos ybnouyy paploae aq Aew asay] “(uoissaidaq
Xue ‘@yAQ s, Mojneag ‘[lauuey) yuoN ‘6-8) sybnouy
wsulwoid pue sainies} wioypaq [eloe(b Buipnjoul
‘ABojoydiowoab pageas xajdwod sey eale Apnis siy|

"9)Is pajeubisap siy) 0} pajejal suoneoldwl

Bunuasuod aq |m alay} Jey} pajedionue s}l 810818y}
pue ‘A[ay| urewsal ||Im 3] “SpPoyj}aw UOoNJ}Suod pue
ubisap ajeridoidde ybnouyy pajebiniw aq pjnoo syoeduli
10811 "sainjes} [eoibojoab Joy pajeubisap sI Yyoiym ‘vdin
'S eag apA|D a8y} ssoJo 01 aAey |im suondo oibajens ||y

'@ Xipuaddy ul punoyj aq ueo
S]S02 8Y} JO UMopyealq Jayun4

‘uondo

o16ajel)s sy} Joj uwnjoo Alewwns
|esiesdde |eoiuyos) ay} ul

paJanod se ‘adods 9Oy ay} Jo ued
e Buiaqg uononJIsuod uoneIsgns
ay} Jo Ajlienjuans 8y} Joj JUNodoe
0} ‘Wy'6/ 13 J01S09 e je ‘|esieidde
S0 SIY} Ul papnjoul usaq

sey ‘uoneisqns Aeq Q| Jiouhlig

A 00 MaU 8y} JO UOI}ONIISUOD
ay) ‘uasoyd Abojouyoa)

Basqgns Jo ssa|piebau ‘Ajjleuonippy

"uondo siyy jo
uojjelo|dxa Jayuny 1oy uondwnsse
Bunuels ay) palopisuod

8q pinom siy) pue ‘OaAH
S uondo aAI108)18-1S00 1SOW By |

‘uondo easqgns DAAH

9y} IO} W |.Z8°CF JO 1SOD swnay|

€ 0} Spe?| S|yl "weg /3 sl polad
Jeak-0f B JOAO S)S0O sduBUSUIRW
pue uopesado Jo AdN 8y} Isliym
Wl"/GL3 S| S9SS0| JO 1S00 8y}

JO AdN @Yl "pus yoea je suoijels
J8BAUOD Bulpnjoul WL 06523

J0 1509 |eyjded pajeioosse ue sey
ABojouyos) easqns DAAH 9yl

‘uondo easgns Qv
oy 10} WZBZ €L JO 1500 awinay|
e 0] Spes| siy] "W} 693 S! pouad

‘suondo o1bajel)s asay)

10} PapIOAE 8q p|N02 SINOgJeH pue
SUOd pue sealy AN ‘sHodiy
‘SalIS ||jpue] dUOISIH IV THO
auo Buissoud alinbai Aew | |-90V

‘paploAe
aq p|noo eale Apnis ay} UlyIm pue
1sn.] |euoiep jo sealse ay] ‘sloyjo
oM} SS0.0 0} |eljuajod ay} sey pue
8 910y YIoMJBN B[9AD |euoneN
$S0.9 ||Im uondo o1bajelss siy |

‘Bunnol pajielep

UM PapIOAB 8Q UBD SJuaWaes
asay} ||e INg ‘sjuswia|es

Ul asuap si eale Apnjs siy] uondo
olbajel}s ay) punose pastadsip
SJUSLIBIOS Joj|eWS SWos

Upm (Bopewypod pue yyelooug
‘10ja1] ‘ame BouuA|D) sjuswomes
Jolew xis ale alay) ‘| -9V JO eale
Apnis ay} Jnoybnouy ] :a10ysuQ

‘a|geplone
aq 0} palapisuod alem Aay) ‘suondo
ol69)el)S 8y} SSOI0E paluapl

919M 9S8Y} BIBYNN "SalIBYSI
[e1oJawwod pue sanol buiddiys
‘sealte Aejjiw ‘sayis |esodsip ‘salls
uonoexa ayebalbbe ‘swiejpuim
‘s||om @9oeuNS pue easqgns

:alom asay] ‘seale Apnis snoleA
By} UIY}IM ainjonJjsedjul Jo silasn
pue| A8y Jay3o jo syoeduw jenquajod
paJapisuod suondo oi6ajesss ||y

‘sjuswialinbal Juswaalbe Buissold
0} anp uoneoldwi [erJawwo/jebs|
ul ynsaJ Aew sauljadid

pue sa|ged buissol) ‘sajgeo g|
pue sauljadid aa.y) Buissolo pioAe
jouued uondo oibsiens | |L-90V

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




cle

Hoday suondQ d16ajens | (z uI uidsap) Z jouima|l109 HIMmsAD | 920z aunr | puo |euoneN

‘suoneoldwi Ajluswe |ensia pue adeospue]

Aue se ||lom se ‘sa]Is JusLUOolIAUS 2lI0ISIY ‘ABojoipAy
‘pue| [eanynoube ‘seale Juswabeuew Ajjenb Jie ‘saus
|eo1Boj0oa pajeubisap Aloynjels uo syoedw asiwiuiw
0] eaJe Buipunolins ay) Japisuod Ajnjaled 1snw uonels
JauBAU0D pasodoud ay) ‘uonels JaUBAUOD [euolippe
ay} Jo} Aljigeins Buipiebal ‘suondo oibsiens |je ssoloy

“ABojoipAy uo s}o8ye asiaApe wisl-buo| sy} asiwiuiw
[IIM sainseaw uoiebiiw 808y Jo asn ay) pue
Buiuue|d |nyoled ‘JanamoH ‘(8y1) onenbe 0} aoueqinisip
pue moj} JaAl [ednjeu Bunoedwi ‘uonepelsbap Ajjenb
J3JEM "9°]) JUBWIUOIIAUS JB}EM BU} UO S}08)8 9SIanpe

10} [enpuajod si a1y "papIoAe 8¢ Jouued jey) ‘eale Apnis
s,uondo 216a)e4)s Sy} UIYIM ‘SISAL UleWw a1y} 8Je a1ay ]

‘Buieinol

pajie}ep ybnoiy) paploAe pue payiuspl g pinod
eale Apnjs ay} UIYIM Suapies) pue syied palalsiboy
pue ,SHM ‘ISOTY ‘Sealy UoiBAIaSUOD) ‘SJUBWNUOI

[eoluyoa |

JUSWUONIAUT

1s0D

2ILIOU0D8-0100S

|esieaddy

uondo




8.2

8.2.1

8.2.2

Conclusions and next steps

Overview of identifying the strategic options

This SOR presents the findings of NGET’s options appraisal process for the Project and
is intended to provide a clear justification and evidence for NGET’s decision-making of a
preferred strategic option. This report demonstrates that NGET has used the Needs
Case to consider the ways in which the project could be delivered by generating a
number of potential strategic options. Technical feasibility considerations have been
applied to make sure that all of the potential strategic options considered would work on
the network, rejecting any that would not meet technical standards or would not work in
practice. The number of options was then reduced to the proposed strategic options list
by applying the benéefits filter to make sure that the proposed strategic options taken
forward for detailed appraisal have some benefit over another similar options. The
report concludes with the identification of a preferred strategic option, which will be
taken forward for further consideration.

NGET have a key role in providing a transmission system which benefits all consumers
in England and Wales. Where new network infrastructure is needed, NGET must work

within the regulatory, legislative and policy framework that is set by the government on

behalf of consumers and society in developing proposals. That means considering the

various benefits and impacts that potential works could have, including environmental,

socio-economic, technical, and cost factors.

This SOR has considered options to meet the Needs Case set out in Chapter 4. A
requirement has been identified for transmission circuit reinforcements that contribute to
NETS SQSS compliance.

NGET have considered the information which is available at this stage of the process
and have outlined how data has been gathered and evaluated for each option. In
addition, NGET have also considered its duties under the Electricity Act 1989 to develop
efficient, co-ordinated and economical solutions, their duty to have regard to the
environment in Schedule 9 of the 1989 Act, and the policy, advice and guidance
provided by Government through the adopted and emerging National Policy
Statements.

The case for the selection of the strategic option

To meet the need to increase capacity across boundaries B6 and B7a, plus assessing
any impact of strategic options upon new West Coast generation group infrastructure,
NGET’s proposal at the current stage is to take forward strategic option AC6-1 for
further consideration. AC6-1 involves the development of a new transmission circuit
from Central/South Ayrshire and connecting it to the transmission network at Pentir.

The majority of the new circuit for this strategic option would be routed within the Irish
Sea, making landfall on the northern Welsh coastline. The circuit distance for AC6-1
indicative study area spans approximately 288 km. This connection length is based on a
preliminary cable routeing study for the offshore elements and a straight-line distance

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report 213



from the landfall area to the relevant connecting substation. This is set out in further
detail in Sections 5.6 and 6.2.

8.2.3 NGET provides its rationale for taking forward this strategic option in the following
sections.

Environmental and Socio-Economic factor

8.2.4 For Strategic Option AC6-1, landing in Pentir includes the fewest amount of marine
designation related receptors. In addition, from an onshore perspective, it is the most
favourable strategic option when considering landfall options and sensitive receptors
within its study area, avoiding National Parks and AONBs.

8.2.5 Strategic Option AC6-2 is characterised by consenting challenges associated with the
requirement of crossing the GeoMén UNESCO Global Geopark. The Geopark covers
the entirety of Anglesey and the associated AONB covers the entire coast and requires
crossing.

8.2.6 If Strategic Option AC6-3 made landfall near the Dee at Talacre, this would involve
traversing the proposed new National Park in north-east Wales. To mitigate this, making
landfall southwest of Abergele within the Liverpool Bay SPA may be required, which
would require crossing a Registered Park.

8.2.7 ACG6-4 includes a high number of projects that are seeking landfall in the Pembroke
area, as well as a high proportion of Annex | habitats. The onshore area upon landfall is
highly constrained and would require crossing an SSSI and National Park

8.2.8 Strategic Option AC6-5 involves the highest amount of marine designated area
crossings and the overall highest number of potential receptors. Landfall would be made
in an SPA and two SACs, with the Carmarthen Estuaries SAC being characterised by a
high proportion of Annex | habitats. This strategic option would also require crossing a
SSSI at landfall.

8.2.9 Strategic Options AC6-6 and AC6-7 involve a large intertidal width of 1.5 km (which
could pose technical constraints related to installation activities) and require crossing
three main marine designations (Carmarthen Bay SPA, Carmarthen Bay Dunes SAC
and Pembrokeshire Marine SAC) which has one cable currently crossing it, which has
triggered IROPI and may pose a notable consenting risk. These consenting issues
would be a result of the potential implication of damaging and causing the permanent
loss of habitats, as well as water quality degradation that may occur within these marine
designations. In addition, Pembrey Airport would be in proximity to the landfall location
and may pose a potential issue for the converter station location.

g8210  Strategic Options AC6-8 and AC6-9 involve one designated site which has one cable
currently crossing it, which has triggered IROPI and may pose a notable consenting
risk. AC6-8 may potentially include a wide intertidal zone and for AC6-9, onshore
routeing to the substation would require careful routeing around sensitive receptors. The
terrain surrounding the proposed location for the South Wales Connection Node B
substation in the Bridgend area is hilly and would necessitate crossing terrain of more
than 200m of elevation. The strategic options require crossing up to five constraints.

8211  Strategic option AC6-10 has one SPA and one MPA that cannot be avoided. The
sediment type throughout this strategic option is variable, and the study area features
complex seabed geomorphology. The potential landfall area near Bodelwyddan cannot
avoid the Clyde Sea Sill MPA. Regarding the terrestrial environment, there are nine
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unavoidable constraints: one proposed National Park, one Coastal Path, one National
Trail, one Area of Outstanding Natural Beauty (AONB), agricultural land, and three main
rivers.

8212  Strategic option AC6-11, while largely similar to AC6-1 from an offshore perspective,
has one significant constraint: the North Anglesey Marine Special Area of Conservation
(SAC), which cannot be avoided. From an onshore perspective, there are large areas of
peatlands that cannot be avoided. The construction of the converter station near these
peatland areas could lead to irreversible changes in the peatland's ability to function as
a carbon sink.

8213  Overall, the holistic assessment of the environmental and socio-economic performance
of all strategic options, considering both the marine and terrestrial elements, has
brought out Strategic Option AC6-1 as the best-performing option for the Project.

Technical factor

8214  All the shortlisted strategic options satisfy the critical requirement of being compliant
with the NETS SQSS and meet the project need case by providing additional
transmission capacity across boundaries B6 and B7a. The proposed technology for all
the strategic options (subsea HVDC) is adequately established and does not add any
uncertainty risk when implemented onto the Project.

8215 In terms of substation infrastructure, all strategic options are formed of an HVDC link
which would require a pair of HYDC cables and two bays to connect into at either an
existing or a proposed substation. Strategic options AC6-1, AC6-2, AC6-3, AC6-4, AC6-
7, AC6-8, AC6-10 and AC6-11 would connect to existing or proposed substations,
however, AC6-5, AC6-6 and AC6-9 propose utilising two bays at substations which do
not currently exist, but which are proposed as part of other projects. Should these
projects not proceed, the ten-bay substation would be required as part of the Project
scope of works and has, hence, been included in the cost appraisal of each of these
strategic options to account for this eventuality.

8216  All strategic options will require two 525 kV converter stations; one near the connecting
substation in Wales (within NGET’s licence area), and the other one at the starting point
of the connection in Ayrshire in Scotland (within SPEN’s licence area).

8217  Regarding the HVDC subsea cable lengths for each strategic option, AC6-1 and AC6-2
are the only two options with cable lengths less than 300 km (288 km and 252 km,
accordingly). AC6-7, AC6-8 and AC6-9 on the other hand, are characterised by cable
lengths of more than 600 km, specifically 612 km for AC6-7 and AC6-8, and 630 km for
ACG6-9. Increased cable lengths deem the technical delivery more challenging and add a
layer of complexity to the strategic option.

8218  ACG6-8 would trigger significant reinforcement works across the south Wales
transmission network, as the HVDC link would be connecting into the 275 kV network,
in constrast to the 400 kV substations that all other strategic options would connect into.
This would add technical complexity to the delivery of this strategic option.

8219  For all the South Wales strategic options (AC6-4 — AC6-9), the Severn Cable Tunnel
uprating works would be a prerequisite and would need to be completed prior to the
Project connecting in South Wales.
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8.2.20

8.2.21

Strategic option AC6-8 is considered least preferred from a technical perspective, as it
requires one of the longest circuit lengths, whilst also triggering significant reinforcement
works across south Wales. The amount of required infrastructure associated with the
facilitation of this strategic option would lead to increased technical complexity and
constructability risks.

With regard to the rest of the strategic options, the main differentiating factors are the
cable circuit length and substation works required. AC6-2 and AC6-1 offer the only
HVDC links with a length less than 300 km and only require the utilisation of two
additional bays at existing substations. On the contrary, AC6-5, AC6-6 and AC6-9 could
potentially exhibit the need to construct a new 400 kV substation as part of their scope
of works.

Cost factor

8.2.22

8.2.23

The overview of the capital and lifetime cost impacts of each strategic option, as set out
in Section 6.2, is summarised below:

e ACG6-1: Capital cost of £2,582.4m and lifetime circuit cost of £2,732m
e ACG6-2: Capital cost of £2,325.4m and lifetime circuit cost of £2,536m

e ACG6-3: Capital cost of £2,604.2m and lifetime circuit cost of £2,815m
e ACG6-4: Capital cost of £3,664.7m and lifetime circuit cost of £3,876m
e ACG6-5: Capital cost of £4,060.7m and lifetime circuit cost of £4,114m
e ACG6-6: Capital cost of £4,195.3m and lifetime circuit cost of £4,248m
e ACG6-7: Capital cost of £4,308.7m and lifetime circuit cost of £4,521m
e ACG6-8: Capital cost of £4,215.8m and lifetime circuit cost of £4,428m
e ACG6-9: Capital cost of £4,502.8m and lifetime circuit cost of £4,556m
e ACG6-10: Capital cost of £2,993.8m and lifetime circuit cost of £3,046m
e ACG6-11: Capital cost of £2,769.5m and lifetime circuit cost of £2,821m

Overall, Strategic Option AC6-2 is characterised by the lowest capital and lifetime circuit
costs among all options taken forward for the appraisal as it has the shortest HYDC
cable length. On the other hand, Strategic Option AC6-9 presents the highest capital
and lifetime costs, as its landfall (Bridgend area) is the furthest away from the starting
point in South Scotland (T-Point) and, hence, AC6-9 includes the longest connection
length out of all strategic options. Therefore, from a cost perspective and considering
the values presented above as well as associated connection lengths, the best
performing strategic option is AC6-2, followed by AC6-1.
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Conclusion

8.2.24

8.2.25

8.2.26

8.3

8.3.1

Following the appraisal set out within this SOR, to meet the need to increase capacity
across boundaries B6 and B7a, NGET’s proposal at the current stage is to take forward
Strategic Option AC6-1 as the preferred option for the Project as it performs the best
when making landfall in North or South Wales. AC6-1 proposes a new HVDC
transmission connection between T-Point in South Scotland and Pentir in North Wales.
This strategic option offers the most optimal balance between the four factors
considered for the detailed appraisal presented in Section 6.2 (environmental, socio-
economic, technical and cost).

ACG6-1 includes the second shortest circuit length, at 288 km, and performs the best
when considering environmental and socio-economic elements, with this strategic
option avoiding significant designations, such as AONBs, National Parks and Geoparks.
It includes the least amount of marine designation related receptors, requiring crossing
the fewest number of marine ecology receptors and characterised by suitable coastal
width or depth, with no immediate constraints from a marine geology perspective. In
addition, AC6-1 is the most preferred from an onshore perspective as well, considering
landfall options and sensitive receptors. In addition, it is costed as the second least
expensive strategic option, both from a capital as well as a lifetime circuit cost
perspective.

For this reason, NGET has deemed AC6-1 as the preferred strategic option and the
recommended way forward. NGET will continue to review the work, including any
notable changes in circumstances, and will have regard to consultation responses.

Next steps

The Project will now be taken forward to the next stage of development. This involves
preliminary routeing and siting work, identification of a preliminary preferred route
corridor and siting choice for the converter station and preparation of a graduated
swathe, which indicates a more likely location for the development. This will be
consulted on at consultation to seek feedback from consultees and help shape the
further development of the project. This SOR will be subject to continuous back-check
and review throughout the development stages. The evaluation that has been
undertaken and is presented in this document will be revisited as the project progresses
and further information becomes available or as circumstances evolve.
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Appendix



Appendix A Summary of National Grid Electricity
Transmission Legal Obligations

1.1

1.2

1.21

1.2.2

1.2.3

Electricity Transmission Licence

The Electricity Act 1989 (the ‘Electricity Act’) defines transmission of electricity within
Great Britain and its offshore waters, as a prohibited activity, which cannot be carried
out without permission by a transmission licence granted under Section 6(1)(b) of the
Electricity Act (a ‘Transmission Licence’).

NGET has been granted a Transmission Licence that permits transmission owner
activities in respect of the electricity transmission system NGET owns, develops and
maintains in England and Wales.

Each Transmission Licence includes conditions which define the scope of the
permission granted to carry out a prohibited activity in terms of duties, obligations,
restrictions and rights. The generic conditions that apply to any holder of a Transmission
Owner licence type are set out in Sections A, B and D of the Standard Conditions of the
Transmission Licence. Conditions that only apply to a specific licensee are set out as
Special Conditions of that Transmission Licence.

NGET is therefore bound by the legal obligations primarily set out in the Electricity Act
and its Transmission Licence. The following list provides a summary overview of
requirements that are considered when developing proposals to construct new
transmission system infrastructure.

Electricity Act Duties

In accordance with Section 9 of the Electricity Act, National Grid is required to develop
and maintain an efficient, coordinated and economical system of electricity
transmission.

Schedule 9 of the Electricity Act requires National Grid, when formulating proposals for
new lines and other works, to:

"...have regard to the desirability of preserving natural beauty, of conserving flora,
fauna, and geological or physiographical features of special interest and of protecting
sites, buildings and objects of architectural, historic or archaeological interest; and to do
what [it] reasonably can to mitigate any effect which the proposals would have on the
natural beauty of the countryside or on any such flora, fauna, features, sites, buildings
or objects”.

National Grid's Stakeholder, Community and Amenity Policy (‘the Policy‘) sets out how
the company will meet this Schedule 9 duty. The commitments within the Policy include:

e only seeking to build new lines and substations where the existing transmission
infrastructure cannot be upgraded technically or economically to meet transmission
security standards;

e where new infrastructure is required, seeking to avoid areas that are nationally or
internationally designated for their landscape, wildlife or cultural significance, and
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1.24

1.3

1.3.1

1.3.2

1.3.3

1.34

1.3.5

e minimising the effects of new infrastructure on other sites valued for their amenity.

The Policy also refers to the application of best practice methods to assess the
environmental impacts of proposals and identify appropriate mitigation and/or offsetting
measures. Effective consultation with stakeholders and the public is also promoted by
the Policy.

National Grid’s Transmission Licence Requirements
Condition B12: System Operator — Transmission Owner Code

All Transmission Licensees are required to have the System Operator Transmission
Owner Code (‘STC’) in place that defines the arrangements within the transmission
sector and sets out how the transmission system operator can access and use
transmission services provided by transmission owners.

The STC structure aligns with key activities within the transmission sector including:

e Planning Co-ordination (of transmission system development works and
construction);

e Provision of transmission services within different operational timescales, and

e Payments from transmission system operator to providers of transmission services
(after service has been delivered).

Condition B16: Electricity Network Innovation Strategy

All Transmission Licensees are required to have a joined-up approach to innovation and
develop an Electricity Network Innovation Strategy that is reviewed every two years.

Condition D2: Obligation to provide transmission services

Each transmission owner is required to provide transmission services to the
transmission system operator as defined in the STC. Transmission services provided to
the transmission system operator include:

e enabling use to be made of existing transmission owner assets, and

e responding to requests for the construction of additional transmission system
capacity (including system extension, disconnections and/or reinforcement).

Condition D3: Transmission system security standard and quality of service

Transmission owners are required to at all times plan, develop the transmission system
in accordance with the National Electricity Transmission System Security and Quality of
Supply Standard (‘NETS SQSS’).

A transmission owner with supporting evidence, may ask the Authority to grant
derogation from the requirements set out in the NETS SQSS. Any decision in respect of
NETS SQSS derogations are subject to the Authority’s consideration of all relevant
factors.

Condition D17: Whole Electricity System Obligations

Transmission owners are required to coordinate and cooperate with Transmission
Licensees and electricity distributors in order to build common understanding of where
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actions taken by one could have cross-network impacts. A transmission owner should
implement actions or processes that are identified that:

e will not have a negative impact on its network, and

e are in the interest of the efficient and economical operation of the total system.
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Appendix B Energy Transmission Significant
Infrastructure Supporting Policy

1.1

1.11

Electricity network infrastructure developments

Developing the electricity transmission system in England and Wales subject to the type
and scale of the project, may require one or more statutory consents which may include:

e planning permission under the Town and Country Planning Act 1990;
e a marine licence under the Marine and Coastal Access Act 2009;
e a consent under the Infrastructure (Wales) Act 2024;

e purchase of land where not able to do so through negotiation, under the Planning
and Compulsory Purchase Act 2004; and/or

e a variety of consents under related legislation.

As noted in Chapter 3, this Project is currently programmed to seek consent, within the
UK, via a combination of the Town and Country Planning Act 1990 with Compulsory
Purchase Order (under the Electricity Act 1989) routes in onshore Wales, and Marine
Licence and Marine Infrastructure Consent for offshore elements. At the same time, the
Project is keeping open the option to seek consent via the Infrastructure Wales Act
2024, which could relate to the Welsh terrestrial scheme and the Welsh marine scheme
out to 12nm. To follow this route, the Project would need to be recognised by Welsh
Ministers as being of national significance to Wales3?* In addition, in the territories which
are not subject to MaCAA, such as the Isle of Man, consent for development will be
sought through a Marine Infrastructure Consent.

Local Planning Authority(s) will consider, when determining planning application, the
geographically relevant national policies outlined in Section 3.5, alongside local
planning policies. NGET also requests that the National Policy Statements (NPSs) are
considered where appropriate, given their role as a statement of Government policy on
the provision of energy infrastructure and the importance of electricity transmission in
supporting the decarbonisation of the UK (whether or not a DCO is being sought under
the Planning Act 2008).

The suite of energy National Policy Statements (NPSs), which currently comprises
seven NPSs, was first designated by the Secretary of State for Energy and Climate
Change in July 2011. For electricity transmission infrastructure, the principal National
Policy Statements are the Overarching National Policy Statement for Energy (EN-1) and
the National Policy Statement for Electricity Networks Infrastructure (EN-5), which are to
be read together. EN-1 establishes the overarching need case and general assessment
principles for nationally significant energy infrastructure, while EN-5 provides
technology-specific policy and assessment guidance for electricity networks
infrastructure. The current versions of EN-1 and EN-5 came into force on 6 January

33 The Infrastructure (Wales) Act 2024 provides for a new consenting process that will enable the Welsh Ministers
to determine applications for significant infrastructure projects. The Act contains the framework for the overall
process, with the finer details to be prescribed in Regulations.
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2026 and provide the primary national policy framework for the assessment and
determination of applications for development consent orders for electricity transmission
infrastructure.

Part 3 of EN-1 sets out Government policy on the need for new nationally significant
energy infrastructure projects. Paragraphs 3.2.1 and 3.2.2 confirm that the UK needs a
range of the types of energy infrastructure covered by the NPS to ensure the supply of
energy always remains secure, reliable, affordable, and consistent with achieving net
zero emissions in 2050 for a wide range of future scenarios. Paragraph 3.2.9 states that
"substantial weight" should be given to the urgent need for the types of infrastructure
covered by the NPS when considering applications for DCOs.

Description of the need for:

e new electricity transmission infrastructure is set out in EN-1 and EN-5
e new offshore/onshore wind generation is set out in EN-1 and EN-3, and
e new nuclear generation is set out in EN-1, EN-6, and EN-7.

The need for new transmission infrastructure for this project is described in section 3.2
of this Report.

It is requested that the NPSs form part of the Welsh Government and Local Authority(-
ies) consideration, in tandem with local planning policy as a material consideration for
decisions on other types of development consent in Wales (including offshore wind
generation projects) for planning applications under the Town and Country Planning Act
1990.
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Appendix C  Technology Overview

1.1

1.2

1.21

1.2.2

Introduction

This section provides an overview of the technologies available when the strategic
options described in this Report were identified. It provides a high-level description of
the relevant features of each technology. The costs for each technology are presented
in Appendix D.

The majority of electricity systems throughout the world are AC systems. Consumers
have their electricity supplied at different voltages depending upon the amount of power
they consume e.g. 230V for domestic customers and 11 kV for large factories and
hospitals. The voltage level is relatively easy to change when using AC electricity, which
means a more economical electricity network can be developed for customer
requirement. This has meant that the electrification of whole countries could be and was
delivered quickly and efficiently using AC technology.

Direct current (DC) electricity did not develop as the means of transmitting large
amounts of power from generating stations to customers because DC is difficult to
transform to a higher voltage and bulk transmission by low voltage DC is only effective
for transporting power over short distances. However, DC is appropriate in certain
applications such as the extension of an existing AC system or when providing a
connection to the transmission system.

In terms of voltage, the transmission system in England and Wales operates at both 275
kV and 400 kV. The majority of National Grid’s transmission system is now constructed
and operated at 400 kV, which facilitates higher power transfers and lower transmission
losses.

There are a number of different technologies that can be used to provide transmission
connections. These technologies have different features which affect how, when and
where they can be used. The main technology options for electricity transmission are:

e Overhead lines (OHL)

e Underground cables

e Gas Insulated Lines (“GIL”), and

e High Voltage Direct Current (HVDC).

This appendix provides generic information about each of these four technologies.

Overhead lines

Overhead lines form the majority of the existing transmission system circuits in Great
Britain and in transmission systems across the world. As such there is established
understanding of their construction and use.

Overhead lines are made up of three main component parts which are; conductors
(used to transport the power), pylons (used to support the conductors) and insulators
(used to safely connect the conductors to pylons).
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1.2.3

1.2.4

1.2.5

Figure C.1 shows a typical pylon used to support two 275 kV or 400 kV overhead line
circuits. This type of pylon has six arms (three either side), each carrying a set (or
bundle) of conductors.

Figure C.1 — Example of a 400 kV Double-circuit Tower

L Earth wwe

Creut 1

The number of conductors supported by each arm depends on the amount of power to
be transmitted and will be either two, three or four conductors per arm. Technology
developments have increased the capacity that can be carried by a single conductor
and therefore, new overhead lines tend to have two or three conductors per arm.

With the conclusion of the Royal Institute of British Architects (RIBA) pylon design
competition34 and other recent work with manufacturers to develop alternative pylon
designs, National Grid is now able to consider a broader range of pylon types, including
steel lattice and monopole designs. The height and width is different for each pylon
type, which may help National Grid to manage the impact on landscape and visual
amenity better. Figure C.2, below, shows an image on the monopole design called the
T-pylon that was developed by National Grid.

34 Pylon Design an RIBA competition, https://www.architecture.com/awards-and-competitions-landing-
page/competitions-landing-page/pylon
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1.2.6

1.2.7

1.2.8

Figure C.2 — The T-pylon

Pylons are designed with sufficient height to ensure that the clearances between each
conductor and between the lowest conductor and the ground, buildings or structures are
adequate to prevent electricity jumping across. The minimum clearance between the
lowest conductor and the ground is normally at the mid-point between pylons. There
must be sufficient clearance between objects and the lowest point of the conductor as
shown in Figure C.3.

Figure C.3 — Safe height between lowest point of conductor and other obstacle
(“Safe Clearance”)

Safe clearance to
objects

The distance between adjacent pylons is termed the ‘span length’. The span length is
governed by a number of factors, the principal ones being pylon height, number and
size of conductors (i.e. weight), ground contours and changes in route direction. A
balance must therefore be struck between the size and physical presence of each tower
versus the number of towers; this is a decision based on both visual and economic
aspects. The typical ‘standard’ span length used by National Grid is approximately
360m.

Lower voltages need less clearance and therefore the pylons needed to support 132 kV
lines are not as high as traditional 400 kV and 275 kV pylons. However, lower voltage
circuits are unable to transport the same levels of power as higher voltage circuits.
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1.2.9

1.2.10

1.2.11

1.2.12

1.3

1.31

1.3.2

1.3.3

National Grid has established operational processes and procedures for the design,
construction, operation and maintenance of overhead lines. Circuits must be taken out
of service from time to time for repair and maintenance. However, shorter emergency
restoration times are achievable on overhead lines as compared, for example, to
underground cables. This provides additional operational flexibility if circuits need to be
rapidly returned to service to maintain a secure supply of electricity when, for example,
another transmission circuit is taken out of service unexpectedly.

In addition, emergency pylons can be erected in relatively short timescales to bypass
damaged sections and restore supplies. Overhead line maintenance and repair
therefore does not significantly reduce security of supply risks to end consumers.

Each of the three main components that make up an overhead line has a different
design life, which are:

e Between 40 and 50 years for overhead line conductors
e 80 years for pylons
e Between 20 and 40 years for insulators.

National Grid expects an initial design life of around 40 years, based on the specified
design life of the component parts. However, pylons can be easily refurbished, and so
substantial pylon replacement works are not normally required at the end of the 40 year
design life.

Underground Cables

Underground cables at 275 kV and 400 kV make up approximately 10% of the existing
transmission system in England and Wales, which is typical of the proportion of
underground to overhead equipment in transmission systems worldwide. Most of the
underground cable is installed in urban areas where achieving an overhead route is not
feasible. Examples of other situations where underground cables have been installed, in
preference to overhead lines, include crossing rivers, passing close to or through parts
of nationally designated landscape areas and preserving important views.

Underground cable systems are made up of two main components — the cable and
connectors. Connectors can be cable joints, which connect a cable to another cable, or
overhead line connectors in a substation.

Cables consist of an electrical conductor in the centre, which is usually copper or
aluminium, surrounded by insulating material and sheaths of protective metal and
plastic. The insulating material ensures that although the conductor is operating at a
high voltage, the outside of the cable is at zero volts (and therefore safe). Figure C.4
shows a cross section of a transmission cable and a joint that is used to connect two
underground cables.
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Figure C.4 — Cable Cross-Section and Joint
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Underground cables can be connected to above-ground electrical equipment at a
substation, enclosed within a fenced compound. The connection point is referred to as a
cable sealing end. Figure C.5 shows two examples of cable sealing end compounds.

Figure C.5 — Cable Sealing End Compounds

An electrical characteristic of a cable system is capacitance between the conductor and
earth. Capacitance causes a continuous ‘charging current’ to flow, the magnitude of
which is dependent on the length of the cable circuit (the longer the cable, the greater
the charging current) and the operating voltage (the higher the voltage the greater the
current). Charging currents have the effect of reducing the power transfer through the
cable.

High cable capacitance also has the effect of increasing the voltage along the length of
the circuit, reaching a peak at the remote end of the cable.

National Grid can reduce cable capacitance problems by connecting reactive
compensation equipment to the cable, either at the ends of the cable, or, in the case of
longer cables, at regular intervals along the route. Specific operational arrangements
and switching facilities at points along the cable circuit may also be needed to manage
charging currents.
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1.4.2

Identifying faults in underground cable circuits often requires multiple excavations to
locate the fault and some repairs require removal and installation of new cables, which
can take a number of weeks to complete.

High voltage underground cables must be regularly taken out of service for
maintenance and inspection and, should any faults be found and depending on whether
cable excavation is required, emergency restoration for security of supply reasons
typically takes a lot longer than for overhead lines (days rather than hours).

The installation of underground cables requires significant civil engineering works.
These make the construction times for cables longer than overhead lines.

The construction swathe required for two AC circuits comprising two cables per phase
will be between 35-50 m wide.

Each of the two main components that make up an underground cable system has a
design life of between 40 and 50 years.

Asset replacement is generally expected at the end of design life. However, National
Grid’s asset replacement decisions (that are made at the end of design life) will also
take account of actual asset condition and may lead to actual life being longer than the
design life.

Gas Insulated Lines (“GIL”)

GIL is an alternative to underground cable for high voltage transmission. GIL has been
developed from the well-established technology of gas-insulated switchgear, which has
been installed on the transmission system since the 1960s.

GIL uses a mixture of nitrogen and sulphur hexafluoride (SF6) gas to provide the
electrical insulation. GIL is constructed from welded or flanged metal tubes with an
aluminium conductor in the centre. Three tubes are required per circuit, one tube for
each phase. Six tubes are therefore required for two circuits, as illustrated in Figure C.6
below.
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1.4.5
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1.4.7

1.4.8

Figure C.6 — Key Components of GIL
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storage area would be required along the entire length of the route.

GIL tubes are brought to site in 10 — 20 m lengths and they are joined in situ. It is
important that no impurities enter the tubes during construction as impurities can cause
the gas insulation to fail. GIL installation methods are therefore more onerous than
those used in, for example, natural gas pipeline installations.

A major advantage of GIL compared to underground cable is that it does not require
reactive compensation.

The installation widths over the land can also be narrower than cable installations,
especially where more than one cable per phase is required.

GIL can have a reliability advantage over cable in that it can be re-energised
immediately after a fault (similar to overhead lines) whereas a cable requires
investigations prior to re-energisation. If the fault was a transient fault, it will remain
energised and if the fault was permanent the circuit will automatically and safely
de-energise again.

There are environmental concerns with GIL as the SFe3® gas used in the insulating gas
mixture is a potent ‘greenhouse gas’. Since SF6 is an essential part of the gas mixture
GIL installations are designed to ensure that the risk of gas leakage is minimised.

There are a number of ways in which the risk of gas leakage from GIL can be managed,
which include:

e use of high-integrity welded joints to connect sections of tube;

e designing the GIL tube to withstand an internal fault; and

35 SFe is a greenhouse gas with a global warming potential, according to the Intergovernmental Panel on Climate
Change, Working Group 1 (Climate Change 2007, Chapter 2.10.2), of 22,800 times that of CO2.
www.ipcc.ch/publications _and data/ar4/wg1/en/ch2s2-10-2.html
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e splitting each GIL tube into a number of smaller, discrete gas zones that can be
independently monitored and controlled.

At decommissioning the SFe can be separated out from the gas mixture and either
recycled or disposed of without any environmental damage.

GIL is a relatively new technology and therefore has limited historical data, meaning that
its operational performance has not been empirically proven. National Grid has two GIL
installations on the transmission system which are 545 m and 150 m long®¢. These are
both in electricity substations; one is above ground and the other is in a trough. The
longest directly buried transmission voltage GIL in the world is approximately one
kilometre long and was recently installed on the German transmission system around
Frankfurt Airport.

In the absence of proven design life information, and to promote consistency with
assessment of other technology options, National Grid assesses GIL over a design life
of up to 40 years.

High Voltage Direct Current (“HVDC”)

HVDC technology can provide efficient solutions for the bulk transmission of electricity
between AC electricity systems (or between points on an electricity system).

There are circumstances where HVDC has advantages over AC, generally where
transmission takes place over very long distances or between different,
electrically-separate systems, such as between Great Britain and countries in Europe
such as France, Belgium, The Netherlands, Ireland etc...

HVDC links may also be used to connect a generating station that is distant from the
rest of the electricity system. For example, very remote hydro-electric schemes in China
are connected by HVDC technology with overhead lines.

Proposed offshore wind farms to be located over 60 km from the coast of Great Britain
are likely to be connected using HVDC technology as an alternative to an AC subsea
cable. This is because AC subsea cables over 60 km long have a number of technical
limitations, such as high charging currents and the need for mid-point compensation
equipment.

The connection point between AC and DC electrical systems has equipment that can
convert AC to DC (and vice versa), known as a converter. The DC electricity is
transmitted at high voltage between converter stations. Convertor stations can use two
types of technology. “Classic” or Current Source Convertors (CSC) were the first type of
HVDC technology developed and this design was used for National Grid’'s Western
Link. Voltage Source Convertors (VSC) are a newer design and offer advantages over
the previous CSC convertors, as they can better support weaker systems and offer
more flexibility in the way they operate, including direction of power flow.

36 The distances are based on initial manufacturer estimates of tunnel and buried GIL dimensions which would be
subject to full technical appraisal by National Grid and manufacturers to achieve required ratings which may
increase the separation required. It should be noted that the diagram does not show the swathe of land required
during construction. Any GIL tunnel installations would have to meet the detailed design requirements of National
Grid for such installations.
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Figure C.7 — VSC converter Station

1.5.6 HVDC can offer advantages over AC underground cable, such as:

e a minimum of two cables per circuit is required for HYDC whereas a minimum of
three cables per circuit is required for AC.

e reactive compensation mid-route is not required for HVDC.

e cables with smaller cross sectional areas can be used (compared to equivalent AC
system rating).

e This allows HVDC cables to be more easily installed for subsea applications than AC
cables for a given capacity.

15.7 HVDC cables are generally based upon two technology types Mass Impregnated and
Extruded technologies. VSC technology may utilise either technology type, whereas
CSC technology tends to be limited to Mass Impregnated cables due to the way poles
are reversed for change of power flow direction.
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Figure C.8 — HVDC Cable Laying Barge at transition between shore and sea
cables

1.5.8 HVDC systems have a design life of about 40 years. This design life period is on the
basis that large parts of the converter stations (valves and control systems) would be
replaced after 20 years.
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Appendix D Economic Appraisal

1.1

1.2

1.21

1.2.2

1.2.3

Introduction

As part of the economic appraisal of Strategic Options, National Grid makes
comparative assessments of the lifetime costs associated with each technology option
that is considered to be feasible.

This section provides an overview of the methods that National Grid uses to estimate
lifetime costs as part of the economic appraisal of a Strategic Option. It also provides a
summary of generic capital cost information for transmission system circuits for each
technology option included in Appendix C and an overview of the method that National
Grid uses to assess the Net Present Value (“NPV”) of costs that are expected to be
incurred during the lifetime of new transmission assets.

The Institution of Engineering and Technology (IET) produced a report “A Comparison
of Electricity Transmission Technologies” in 2025%. This IET report, presents cost
information in size of transmission circuit capacity categories for each circuit design that
was considered as part of the independent study in a 2023 cost base. To aid
comparison between the cost data presented in the IET Report and that used by
National Grid for appraisal of Strategic Options, this appendix includes cost estimates
using National Grid cost data for circuit designs that are equivalent to those considered
as part of the independent study. Examples in this Appendix are presented using the

» o«

category size labels of “Low”, “Medium” and “High” used in the IET Report.

Financial Year 2025/26 RIIO-T3 Update

National Grid is about to start a new regulatory transmission funding period known as
RIIO-T3, The Office of Gas and Electricity Markets (OF GEM) set these periods to
review the funding for the next 5 years from April 1st, 2026, to March 31st, 2031. As part
of this period National Grid submits an updated business plan that provides updated
cost information. As part of Our Strategic Options process, we revise our comparative
cost information at the start of each period.

The following section explains all the changes that have occurred to transmission costs
since our previous cost base 2020/21 used in our previous Strategic Options Reports
and their Updates. And provides a transparent mechanism to explain how cost have
changed over the period and how numbers can be translated between 2020/21 base to
a 2025/26 historical base cost.

Table D.1 below shows the inflation rate applied across financial years to National Grid
Cost Base, as provided in our RIIO-T3 submission to Ofgem. This inflation table is used
to inflate costs form our previous 2020/21 cost base to the new RIIO-T3 period cost
base of 2025/26.

37 https://www.theiet.org/media/axwkktkb/100110238 001-rev-j-electricity-transmission-costs-and-

characteristics final-full.pdf
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Table D.1 - Inflation Adjustment Between 2020/21 cost base and 2025/26 cost base

Annual Financial Year Inflation Rate from previous Base 2020/21 cost to
new 2025/26 Base Cost
New Base
2020/21 | 2021/22 2022/23 2023/24 2024/25 2025/26 Overall
Increase
Prg;"s"eus 447% | 8.77% 5.55% 3.29% 3.41% 28.11%
1.2.4 In addition to the general inflation set out in Table D.1 above there have also been

technology-based increases above the rate of inflation that have occurred over the
period. Table D.2 provides a technology-based overview of overall percentage cost
increases seen between 2020/21 and 2025/26.

Table D.2 — Overall Above Inflation Percentage Increase by technology between
2020/21 cost base and 2025/26 cost base

Technology Type Above Inflation Increase
(%)
Overhead line 6%
Underground Cable 8%
Gas Insulated Line (GIL) 25%
Cable Mid-Point Switching Stations 15%
Reactors 25%
Interbus Super Grid Transformers (SGT) (400/275 kV) 25%
HVDC Convertors 35%
HVDC Cables 35%

125 The increases in the above technologies are due to many factors, including above
inflation rises in materials and commodity costs; higher labour costs; limited
manufacturing capacity and high demand; higher energy costs. Material and Energy
intensive technologies have seen the highest rises. Whilst High Voltage Direct Current
(HVDC) technologies, which are material intensive, have also seen high market demand
which has caused increased costs with lots of worldwide projects competing for limited
manufacturing capacity.

1.26 As part of our update, we have also undertaken development work of a number of major
HVDC projects over the past 5 years including the EGL 1 and 2 projects. Detailed
development of these projects and subsequent tender processes has identified clearly
the costs between subsea HVDC cable installation and on-shore HVDC cable
installation. Table D.3 below shows the cost increase to install cables on-shore
compared to the offshore base cost.
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Table D.3 — HVDC Cable Percentage Cost increase for On-shore Installation

Subsea HVDC cabile Installation | On-shore HVDC Cable Installation increase (%)

Base 60%

On-shore installation costs are 60% higher due to the increased costs involved installing
cables on-shore. Subsea cables are installed using ocean going vessels caring circa
100 km of HVDC cable per campaign. On-shore cables have to be delivered by road in
lengths of circa 1 km due to the weight and size of the cable drums. They require more
groundworks and more jointing of the sorter cable sections. Along with management
road, rail and river crossings often requiring more expensive installation techniques
such as directional drilling. All of these factors led to the observed on-shore installation
costs 60% higher than subsea being seen as part of our fully developed projects.

Lifetime Costs for Transmission

For each technology option appraised within a Strategic Option, National Grid estimates
total lifetime costs for the new transmission assets. The total lifetime cost estimate
consists of the sum of the estimates of the:

e initial capital cost of developing, procuring, installing and commissioning the new
transmission assets, and

e net present value (“NPV”) of costs that are expected to be incurred during the
lifetime of these new transmission assets

Capital Cost Estimates

At the initial appraisal stage, National Grid prepares indicative estimates of the capital
costs. These indicative estimates are based on the high-level scope of works defined for
each Strategic Option in respect of each technology option that is considered to be
feasible. As these estimates are prepared before detailed design work has been carried
out, National Grid takes account of equivalent assumptions for each option. Final project
costs for any solution taken forward following detailed design and risk mitigation will be
in excess of any high-level appraisal cost. However, all options would incur these
increases in the development of a detailed solution.

This section considers the capital costs in two parts, firstly the AC technology costs are
discussed, followed by HVDC technologies. Each of these technologies is described in
Appendix C in more detail.
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1.5 AC Technology Capital Cost Estimates

1.5.1 Table D.4 shows the category sizes that are relevant for AC technology circuit designs:

Table D.4 — AC Technology Circuit Designs

Category Design Rating

Low Two AC circuits of 1,595 3,190 MVA
MVA

Medium Two AC circuits of 3,190 6,380 MVA
MVA

High Two AC circuits of 3,465 6,930 MVA
MVA

1.5.2 Table D.5 provides a summary of technology configuration and capital cost information
(in financial year 2025/26 prices) for each of the AC technology options that National

Grid considers as part of an appraisal of Strategic Options.
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153 Table D.5 provides a summary of the capital costs associated with the key3®
components of transmission circuits for each technology option. Additional equipment is
required for technology configurations that include new:

e AC underground cable circuits

e Connections between 400 kV and 275 kV parts of the National Grid’s transmission
system.

1.5.4 The following sections provide an overview of the additional requirements associated
with each of these technology options and indicative capital costs of additional
equipment.

1.6 AC Underground Cable additional equipment

1.6.1 Appendix C of this Report provides a summary of the electrical characteristics of AC
underground cable systems and explains that reactive gain occurs on AC underground
cables.

1.6.2 Table D.6 provides a summary of the typical reactive gain within AC underground cable
circuits forming part of the National Grid’s transmission system.

Table D.6 — Reactive Gain Within AC underground cable circuits

Category Voltage Design Reactive Gain per
circuit

Lo 275 kV One 2500 mm? cable |5 Mvar/km
per phase

Med 275 kV Two 2500 mm? cable | 10 Mvar/km
per phase

Lo 400 kV One 2500 mm? cable | 10 Mvar/km
per phase

Med 400 kV Two 2500 mm? cable | 20 Mvar/km
per phase

Hi 400 kV Three 2500 mm? 30 Mvar/km
cable per phase

163 National Grid is required to ensure that reactive gain on any circuit that forms part of its
transmission system does not exceed 225 Mvar. Above this limit, reactive gain would
lead to unacceptable voltages (voltage requirements as defined in the NETS SQSS). In
order to manage reactive gain and therefore voltages, reactors are installed on AC
underground cable circuits to ensure that reactive gain in total is less than 225 Mvar.

1.6.4 For example a 50 km “Med” double circuit would have an overall reactive gain of 1000
Mvar per circuit (2000 Mvar in total for two circuits). The standard shunt reactor size
installed at 400 kV on the National Grid transmission system is 200 Mvar. Therefore
four 200 Mvar reactors (800 Mvar) need to be installed on each circuit or eight 200 Mvar

38 Components that are not required for all technology options are presented separately in this Appendix.
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reactors (1600 Mvar) reactors for the two circuits. Each of these reactors cost £8.7m
adding £69.6m to an overall cable cost for the example double circuit above.

1.6.5 Mid point switching stations may be required as part of a design to meet the reactive
compensation requirements for AC underground cable circuit. The need for switching
stations is dependent upon cable design, location and requirements which cannot be
fully defined without detailed design.

1.6.6 For the purposes of economic appraisal of Strategic Options, National Grid includes a
cost allowance that reflects typical requirements for switching stations. These
allowances shown in Table D.7 are:

Table D.7 — Switching Station Requirements for Reactive Gain Within AC
underground cable circuits

Category Switching Station Requirement

Lo Reactive Switching Station every 60 km
between substations

Med Reactive Switching Station every 30 km
between substations

Hi Reactive Switching Station every 20 km
between substations

1.6.7 It is noted that more detailed design of AC underground cable systems may require a
switching station after a shorter or longer distance than the typical values used by
National Grid at the initial appraisal stage.

168 Table D.8 below shows the capital cost associated with AC underground cable
additional equipment.

Table D.8 — Additional costs associated with AC underground cables

Category Cost per mid point Cost per 200 Mvar reactor
switching station

Lo £22.2m

Med £27.2m £13.9m per reactor

Hi £27.2m

1.7 Connections between AC 275 kV and 400 kV circuits
additional equipment

1.7.1 Equipment that transform voltages between 275 kV and 400 kV (a 400/275 kV supergrid
transformer or “SGT”) is required for any new 275 kV circuit that connects to a 400 kV
part of the National Grid’s transmission system (and vice versa). The number of
supergrid transformers needed is dependent on the capacity of the new circuit. National
Grid can estimate the number of SGTs required as part of an indicative scope of works
that is used for the initial appraisal of Strategic Options.
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1.7.2

1.8

1.8.1

1.8.2

1.8.3

Table D.9 below shows the capital cost associated with the SGT requirements.

Table D.9 — Additional costs associated with 275 kV circuits requiring connection
to the 400 kV system

275 kV Equipment Capital Cost (SGT - including civil
engineering work)

400/275 kV SGT 1100MVA £9.93m per SGT

(excluding switchgear)

High Voltage Direct Current (“HVDC”) Capital Cost Estimates

Conventional HVDC technology sizes are not easily translated into the “Lo”, “Med” and
“Hi” ratings suggested in the IET, PB/CCI report. Whilst National Grid information for
HVDC is presented for each of these categories, there are differences in the circuit
capacity levels. As part of an initial appraisal, National Grid’s assessment is based on a
standard 2GW converter size. Higher ratings are achievable using multiple circuits.

The capital costs of HVDC installations can be much higher than for equivalent AC
overhead line transmission routes. Each individual HVDC link, between each converter
station, requires its own dedicated set of HYDC cables. HYDC may be more economic
than equivalent AC overhead lines where the route length is many hundreds of
kilometres.

Table D.10 provides a summary of technology configuration and capital cost information

(in financial year 2020/21 prices) for each of the HVDC technology options that National
Grid considers as part of an appraisal of Strategic Options.

Table D.10 - HVDC Technology Capital Costs for 2GW installations

HVDC Converter Type |2 GW Total HVDC Link | 2GW 2GW
Converter Costs DC Cable DC Cable Pair
(Converter Cost at Pair Cost Cost
Each End) (Offshore (Onshore
Installation) | installation)
Current Source £821.5m HVDC link cost | £5.34m/km £8.55m/km
Technology or “Classic” | (£410.7m at each end)
HVDC
Voltage Source £924.2m HVDC link cost | £5.34m/km £8.55m/km
Technology HVDC (£462.1m at each end)
Notes:

e Sometimes a different HVDC capacity (different from the required AC capacity) can
be utilised for a project due to the different way HVDC technology can control power
flow. The capacity requirements for HVDC circuits will be specified in any option
considering HVDC. The cost shall be based upon Table D.10 above.

e Where a single HVDC Link is proposed as an option, to maintain compliance with
the NETS SQSS, there may be a requirement to install an additional “Earth Return”
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1.9

1.91

1.9.2

193

1.94

DC cable. For example a 2GW Link must be capable of operating at 'z its capacity
i.e. TGW during maintenance or following a cable fault. To allow this operation the

additional cable known as an “Earth Return” must be installed, this increases cable
costs by a further 50%.

e Capital Costs for HVDC cable installations are based upon large vessel subsea
installation for offshore and for onshore installation rural/arable land installation with
average expected obstacles (examples of major obstacles would be Subsea
Pipelines, Roads, Rivers, Railways etc...)

Indication of Technology end of design life replacement
impact

It is unusual for a part of National Grid’s transmission system to be decommissioned
and the site reinstated. In general, assets will be replaced towards the end of the assets
design life. Typically, transmission assets will be decommissioned and removed only as
part of an upgrade or replacement by different assets.

National Grid does not take account of replacement costs in the lifetime cost
assessment.

National Grid’s asset replacement decisions take account of actual asset condition. This
may lead to actual life of any technology being longer or shorter than the design life,
depending on the environment it is installed in, lifetime loading, equipment family
failures among other factors for example.

The following provides a high level summary of common replacement requirements
applicable to specific technology options:

e OHL - Based on the design life of component parts, National Grid assumes an initial
design life of around 40 years for overhead line circuits. After the initial 40 year life of
an overhead line circuit, substantial pylon replacement works would not normally be
required. The cost of Pylons is reflected in the initial indicative capital costs, but the
cost of replacement at 40 years would not include the pylon cost. As pylons have an
80 year life and can be re-used to carry new replacement conductors. The
replacement costs for overhead line circuits at the end of their initial design life are
assessed by National Grid as being around 50% of the initial capital cost, through
the re-use of pylons.

e AC underground Cable - At the end of their initial design life, circa 40 years,
replacement costs for underground cables are estimated to be equal or potentially
slightly greater than the initial capital cost. This is because of works being required
to excavate and remove old cables prior to installing new cables in their place in
some instances.

e GIL - At the end of the initial design life, circa 40 years, estimated replacement costs
for underground GIL would be equal to or potentially greater than the initial capital
cost. This is because of works being required to excavate and remove GIL prior to
installing new GIL in their place in some instances.

e HVDC - It should be noted at the end of the initial design life, circa 40 years,
replacement costs for HVDC are significant. This due to the large capital costs for
the replacement of converter stations and the cost of replacing underground or
subsea DC cables when required.
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1.10.2

1.10.3

1.10.4

1.10.5

1.10.6

1.11

1.11.1

Net Present Value Cost Estimates

At the initial appraisal stage, National Grid prepares estimates of the costs that are
expected to be incurred during the design lifetime of the new assets. National Grid
considers costs associated with:

e Operation and maintenance
e Electrical losses

For both categories, Net Present Value (“NPV”) calculations are carried out using
annual cost estimates and a generic percentage discount rate over the design life
period associated with the technology option being considered.

The design life for all technology equipment is outlined in the technology description in
Appendix C. The majority of expected design lives are of the order of 40 years, which is
used to assess the following NPV cost estimates below.

In general discount rates used in NPV calculations would be expected to reflect the
normal rate of return for the investor. National Grid’s current rate of return is 6.25%.
However, the Treasury Green Book recommends a rate of 3.5% for the reasons set out
below3®

“Discounting in the public sector allows costs and benefits with different time spans to
be compared on a common “present value” basis.”

National Grid considered the impact of using the lower Rate of Return (used by UK
Government) on lifetime cost of losses assessments for transmission system
investment proposals. Using the rate of 3.5% will discount loss costs, at a lower rate
than that of 6.25%. This has the overall effect of increasing the 40 year cost of losses
giving a more onerous cost of losses for higher loss technologies.

For the appraisal of Strategic Options, National Grid recognises the value of closer
alignment of its NPV calculations with the approach set out by government for critical
infrastructure projects and aligns with this element but also notes that the totality of the
Green Book applies only to public and government bodies.

Annual Operations and Maintenance Cost

The maintenance costs associated with each technology vary significantly depending
upon type. Some electrical equipment is maintained regularly to ensure system
performance is maintained. More complex equipment like HVDC converters have a
significantly higher cost associated with them, due to their high maintenance
requirements for replacement parts. Table D.11 shows the cost of maintenance for each
technology, which unlike capital and losses is not dependent on capacity.

39 The Green Book (2022) sets the government discount rate of 3.5% page 116
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-government

National Grid | June 2026 | CyswlIt Gorllewinol 2 (Western Link 2) | Strategic Options Report D10


https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-government

1.12

1.12.1

1.12.2

1.12.3

Table D.11 — Annual maintenance costs by Technology

Overhead AC Gas High Voltage
Line (OHL) Underground | Insulated Direct

Cable Line (GIL) | Current

(AC Cable) (HVDC)
Circuit Annual £3,408/km £7,174/km £3,433/km | £172/km
maintenance cost (£1,704/km) (£3,587/km) HVDC Cables
per two circuit km (£1,717/km)
(AC)
(Annual cost per
circuit Km [AC])
Associated N/A £8,583 per N/A £1,665,418
equipment Annual reactor per convertor
Maintenance cost £52,525 per station
per item switching

station
Additional costs for 275 kV circuits requiring connection to the 400 kV system
275/400 kV SGT
1100 MVA

00 . £8,608 per SGT N/A

Annual maintenance
cost per SGT

Annual Electrical Losses and Cost

At a system level annual losses on the National Grid electricity system equate to less
than 2% of energy transported. This means that over 98% of the energy entering the
transmission system from generators/interconnectors reaches the bulk demand
substations where the energy transitions to the distribution system. Electricity
transmission voltages are used to reduce losses, as more power can be transported
with lower currents at transmission level, giving rise to the very efficient loss level
achieved of less than 2%. The calculations below are used to show how this translates
to a transmission route.

Transmission losses occur in all electrical equipment and are related to the operation
and design of the equipment. The main losses within a transmission system come from
heating losses associated with the resistance of the electrical circuits, often referred to
as I12R losses (the electrical current flowing through the circuit, squared, multiplied by
the resistance). As the load (the amount of power each circuit is carrying) increases, the
current in the circuit is larger.

The average load of a transmission circuit which is incorporated into the transmission
system is estimated to be 34% (known as a circuit average utilisation). This figure is
calculated from the analysis of the load on each circuit forming part of National Grid’s
transmission system over the course of a year. This takes account of varying generation
and demand conditions and is an appropriate assumption for the majority of Strategic
Options.
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1124  This level of circuit utilisation is required because if a fault occurs there needs to be an
alternative route to carry power to prevent wide scale loss of electricity for homes,
business, towns and cities. Such events would represent a very small part of a circuit’s
40 year life, but this availability of alternative routes is an essential requirement at all
times to provide secure electricity supplies to the nation.

1125  In all AC technologies the power losses are calculated directly from the electrical
resistance and impedance properties of each technology and associated equipment.
Table D.12 provides a summary of circuit resistance data for each AC technology and
capacity options considered in this Report.

Table D.12 — AC circuit technologies and associated resistance per circuit
IET, PB/CCI | AC Overhead Line AC Underground AC Gas Insulated
Report Conductor Type Cable Type Line (GIL) Type
short-form (complete single (complete single (complete single
label circuit resistance circuit resistance circuit resistance

for conductor set) for conductor set) for conductor set)
Lo 2 x 570 mm? 1 x 2500 mm? Single Tube per
(0.025 Q/km) (0.013 Q/km*) phase
(0.0086 Q/km)
Med 2 x 850 mm? 2 x 2500 mm? Single Tube per
(0.0184 Q/km) (0.0065 Q/km™) phase
(0.0086 Q/km)
Hi 3 x 700 mm? 3 x 2500 mm? Two tubes per
(0.014 Q/km) (0.0043 Q/km*) phase
(0.0065 Q/km)
Losses per 200 Mvar Reactor required for AC underground cables
Reactor N/A 0.4 MW per reactor N/A
Losses
Additional losses for 275 kV circuits requiring connection to the 400 kV system
275 kV
options only | 0.2576 Q 0.2576 Q 0.2576 Q
275/400 kV | (plus 83 kW of iron (plus 83 kW of iron (plus 83 kW of iron
SGT losses | losses) per SGT losses) per SGT losses) per SGT
1126  The process of converting AC power to DC is not 100% efficient. Power losses occur in

all elements of the converter station: the valves, transformers, reactive
compensation/filtering and auxiliary plant. Manufacturers typically represent these
losses in the form of an overall percentage. Table D.13 below shows the typical
percentage losses encountered in the conversion process, ignoring losses in the DC
cable circuits themselves.
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Table D.13 — HVDC circuit technologies and associated resistance per circuit

HVDC Converter Type | 2 GW 2GW 2GW
Converter Station DC Cable Pair | Total Link
losses Losses loss

Current Source (CSC) | 0.5% per converter Ignored 1% per HVDC

Technology or Link

“Classic” HVDC

Voltage Source (VSC) | 1.0% per converter Ignored 2% per HVDC

Technology HVDC Link

1127 The example calculation explained in detail below is for “Med” category circuits and has
been selected to demonstrate the principles of the mathematics set out in this section.
This example does not describe specific options set out within this report. A detailed
example explanation of the calculations used to calculate AC losses is included in
Appendix E.

1128  The circuit category, for options contained within this report, is set out within each
option. The example below demonstrates the mathematics and principles, which is

equally applicable to “Lo”, “Med” and “Hi” category circuits, over any distance.

1129  The example calculations (using calculation methodology described in Appendix E) of
instantaneous losses for each technology option for an example circuit of 40 km “Med”
capacity 6380 MVA (two x 3190 MVA).

e Overhead Lines = (2 x 3) x 1565.5 A2 x (40 x 0.0184 Q/km) = 10.8 MW

e Underground Cable = (2 x 3) x1565.5 A% x (40 x 0.0065 Q/km) + (6 x 0.4 MW) = 6.2
MW

e Gas Insulated Lines = (2 x 3) x 1565.5 A2 x (40 x 0.0086 Q/km) = 5.1 MW
e CSC HVDC =34% x 6380 MW x 1% = 21.7 MW
e VSC HVDC = 34% x 6380 MW x 2% = 43.4 MW

11210  An annual loss figure can be calculated from the instantaneous loss. National Grid
multiplies the instantaneous loss figure by the number of hours in a year and also by the
cost of energy. National Grid uses £60/MWhr.

11211 The following is a summary of National Grid’s example calculations of Annual Losses
and Maintenance costs for each technology option for an example circuit of 40 km
“Med” capacity 6380 MVA (two x 3190 MVA).

e Overhead Line annual loss = 10.8 MW x 24 x 365 x £60/MWhr = £5.7m.

e Underground Cable annual loss = 6.2 MW x 24 x 365 x £60/MWhr = £3.3m.
e Gas Insulated lines annual loss = 5.1 MW x 24 x 365 x £60/MWhr = £2.7m
e CSC HVDC annual loss = 21.7 MW x 24 x 365 x £60/MWhr = £11.4m

e VSC HVDC annual loss = 43.4 MW x 24 x 365 x £60/MWhr = £22.8m
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1.13 Example Lifetime costs and NPV Cost Estimate

1.13.1

1.13.2

The annual Operation, Maintenance and loss information is assessed against the NPV
model at 3.5% over 40 years and added to the capital costs to provide a lifetime cost for

each technology.

Table D.14 shows an example for a “Medum” capacity route 6380 MVA (2 x 3190 MVA)
400 kV, 40 km in length on-shore over 40 years.

Table D.14 — Example Lifetime Cost table (rounded to the nearest £m)

Example 400 | Overhead | AC Gas CSC High | VSC High

kV “Med” Line Underground | Insulated Voltage Voltage

Capacity over | (OHL) Cable Line (GIL) | Direct Direct

40km Current Current
(AC Cable) (HVDC) | (HVDC)

Capital Cost £197.6m £1,622.8m £1,993.6m |£3,491.3m | £3,797.3m

NPV Loss £125.0m £62.6m £58.4m £235.6m £471.2m

Cost over 40

years at 3.5%

discount rate

NPV £2.99m £7.07m £3.02m £220.02m | £220.02m

Maintenance

Cost over 40

years at 3.5%

discount rate

Lifetime Cost | £326m £1,692m £2,055m £3,947m £4.489m
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Appendix E Mathematical Principles used for AC
Loss Calculation

1.1

1.2

1.21

1.2.2

1.2.3

1.24

Introduction

This Appendix provides a detailed description of the mathematical formulae and
principles that NGET applies when calculating transmission system losses. The
calculations use recognised mathematical equations which can be found in power
system analysis textbooks.

The example calculation explained in detail below is for “Med” category circuits and has
been selected to demonstrate the principles of the mathematics set out in this section.
This example does not describe specific options set out within this report.

The circuit category, for options contained within this report, is set out within each
option. The example below demonstrates the mathematics and principles, which is

equally applicable to “Lo”, “Med” and “Hi” category circuits, over any distance.

Example Loss Calculation (1) — 40 km 400 kV “Med” Category
Circuits

The following is an example loss calculation for a 40 km 400 kV “Med” category
(capacity of 6,380 MVA made up of two 3,190 MVA circuits).

Firstly, the current flowing in each of the two circuits is calculated from the three-phase
power equation of P= Y3VL.LILL cos 8. Assuming a unity power factor (cos 6= 1), the
current in each circuit can be calculated using a rearranged form of the three-phase
power equation of:

(In a star (Y) configuration electrical system | = ILL = ILN)
| = PR3V

Where, P is the circuit utilisation power, which is 34% of circuit rating as set out in
Appendix D, which for the each of the two circuits in the “Med” category example is
calculated as:

P =34% x 3190 MVA = 1,084.6 MVA

and, Vi is the line-to-line voltage which for this example is 400 kV.

For this example, the average current flowing in each of the two circuits is:
| =1,084.6 x 106/(N3 x 400 x 103 ) = 1,565.5 Amps

The current calculated above will flow in each of the phases of the three-phase circuit.
Therefore, from this value it is possible to calculate the instantaneous loss which occurs
at the 34% utilisation loading factor against circuit rating for any AC technology.

For this “Med” category example, the total resistance for each technology option is
calculated (from information in Appendix D, Table D.10) as follows:

Overhead Line = 0.0184 Q/km x40 kmm =0.736 Q
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1.2.6

1.2.7

1.3

1.31

Cable Circuit*® = 0.0065 Q/km x 40 km = 0.26 Q
Gas Insulated Line = 0.0086 Q/km x 40 km =0.344 Q

These circuit resistance values are the total resistance seen in each phase of that
particular technology taking account the number of conductors needed for each
technology option.

The following is a total instantaneous loss calculation for the underground cable
technology option for the “Med” category example:

Losses per phase are calculated using P=I°R
1,565.52 x 0.26 = 0.64 MW

Losses per circuit are calculated using P=3I°R
3x1,565.52 x0.26 =1.91 MW

Losses for “Med” category are calculated by multiplying losses per circuit by
number of circuits in the category.

2x1.91 MW = 3.8 MW

For underground cable circuits, three reactors per circuit are required (six in total for the
two circuits in the “Med” category). Each of these reactors has a loss of 0.4 MW. The
total instantaneous losses for this “Med” category example with the underground cable
technology option are assessed as:

3.8+(6x04)=6.2 MW

The same methodology is applied for the other AC technology option types for the
“Med” category example considered in this Appendix. The following is a summary of the
instantaneous total losses that were assessed for each technology option:

Overhead Lines = (2 x 3) x 1,565.52 x 0.736 = 10.8 MW
Cables = (2 x3) x 1,565.52 x 0.26 + (6 x 0.4) = 6.2 MW
Gas Insulated Lines = (2 x 3) x 1,565.52 x 0.344 = 5.1 MW

Example Loss Calculation (2) — 40 km 275 kV “Lo” Category
Circuits Connecting to a 400 kV part of the NGET’s
transmission system

The following is an example loss calculation for a 40 km 275 kV “Lo” category (capacity
of 3,190 MVA made up of two 1,595 MVA circuits) and includes details of how losses of
the supergrid transformer (“SGT”) connections to 400 kV circuits are assessed. This
example assesses the losses associated with the GIL technology option up to a
connection point to the 400 kV system.

40 A 40 km three phase underground cable circuit will also require three reactors to ensure that reactive gain is
managed within required limits.
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1.3.7

The circuit utilisation power (P) which for the each of the two circuits in the “Lo” category
example is calculated as:

P =34% x 1,595 = 542.3 MVA
For this example, the average current flowing in each of the two circuits is:
| = 542.3x108/(V3 x 275x103) = 1,138.5 Amps

For this “Lo” category example, the total resistance for the GIL technology option is
calculated (from information in Appendix D, Table D.10) as follows:

0.0086 Q/km x 40 km = 0.344 Q

The following is a total instantaneous loss calculation for the GIL technology option for
this “Lo” category example:

Losses per circuit are calculated using P=3I°R
3x1138.5x0.344 = 1.35 MW

Losses for “Lo” category 275 KV circuits are calculated by multiplying losses per
circuit by number of circuits in the category

2x1.35 MW = 2.7 MW

SGT losses also need to be included as part of the assessment for this “Lo” category
example which includes connection to 400 kV circuits. SGT resistance*' is calculated
(from information in Appendix D, Table D.10) as 0.2576 Q.

The following is a total instantaneous loss calculation for the SGT connection part of this
“Lo” category example:

The average current flowing in each of the two SGT 400 kV winding are calculated
as:

| Hv= 542.3 x 108/(N3 x 400x103) = 782.7 Amps
Losses per SGT are calculated using P=3I°R

SGT Loss =3 x 782.7 x 0.2576 = 0.475 MW
Iron Losses in each SGT = 84kW

Total SGT instantaneous loss (one SGT per GIL circuit) = (2 x 0.475) + (2 x 0.084) = 1.1
MW.

For this example, the total “Lo” category loss is the sum of the calculated GIL and SGT
total loss figures:

“Lo” category loss = 2.7 + 1.1 = 3.8 MW

41 Resistance value referred to the 400 kV side of the transformer.
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Appendix F Beyond 2030 Publication

1.1

Pathway to 2030 — HND

In 2023, 51% of the electricity in GB used was generated by zero-carbon sources. It is
expected that by 2030, the electricity system will more commonly run on 100%
renewable energy sources for measurable time frames, which will be vital to meet the
UK Government’s ambition of having an electricity mix consisting of 95% low-carbon
power.

Adjacent to the changes in the electricity network, gas consumption has also been
projected to fall by 40% by 2030, which will be realised through the potential to replace
natural gas with hydrogen where possible, and the potential to create opportunities to
make use of economically efficient and reliable electricity for heating and transport.

This transition can be facilitated through the development of large-scale offshore wind
generation, a sector that has seen Great Britain arise as a world leader. Within offshore
wind, refinement of the approach used can help reduce the effects of increased
infrastructure needs to effectively transfer power across the transmission system. The
UK government has, hence, established the Offshore Transmission Network Review
(OTNR) with the goal of developing a holistic network design that will ensure the
delivery of 50 GW of offshore wind by 2030 remains viable.

The bar chart below from the Beyond 2030 report shows the generation mix in 2023 in
comparison to the forecasted mix in 2030.

Figure F.1 — Generation mix comparison (2023 and 2030) [source: Beyond 2030,
ESO, March 2024]
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The ESO’s Pathway to 2030 Holistic Network Design (HND) 2022 plan to connect 23
GW of offshore wind in the transmission system seeks to reduce reliance on imports of
gas and reduce CO2 emissions by up to two million tonnes between 2030 and 2032. To
facilitate this growth in the offshore sector, a recommendation of over £60 billion of
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1.2

1.21

1.2.2

investment into the transmission system has been made. This investment will comprise
of offshore network design and 91 reinforcements to the transmission system, resulting
in a holistic approach to network planning.

To enable this plan, engagement with the GB energy regulator, Ofgem, was required. It
was concluded that a customer benefit of up to £2.1 billion would be expedited through
avoidance of network congestion costs, which led Ofgem to agree on the regulatory
acceleration of 26 projects in 2022.

The essential transmission opportunities to enable delivery of the plan in 2030 are
presented in Figure F.2.

Figure F.2 — Network infrastructure to be delivered by 2030 [source: Beyond 2030,
ESO, March 2024]
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Figure 7. Map of network infrastructure to
be delivered by 2030

Beyond 2030 — HND FUE

Scoping beyond 2030, by 2035, several processes will be fully electrified and will be
realised even in everyday life activities. New internal combustion engine (ICE) cars will
not be sold, with only Electric Vehicles (EVs) and other zero-carbon transport options
being newly available for purchase. In addition, domestic gas boilers will not be installed
in new homes from 2025. The above will result in an uptake of up to approximately 30
million EVs present and up to 13 million heat pumps installed domestically and within
businesses, with overall electricity demand expected to rise by 64%, in comparison to
2023.

The potential realised through innovation in technology development will enable further
increase in the renewable energy capacity within power industries. As an example,
clean hydrogen is forecasted to have a production capacity of up to 22 GW by 2035.
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The bar chart below from the Beyond 2030 report shows the generation mix in 2023 in
comparison to the forecasted mix in 2035.

Figure F.3 — Generation mix comparison (2023 and 2035) [source: Beyond 2030,
ESO, March 2024]
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As it stands, the HND scheme is not sufficient by itself to reinforce the transmission
system within the Pathway to 2030, as more electricity will be generated than the
network can efficiently support and transport. Therefore, the UK Government requested
ESO to further develop the HND and enable a set of recommendations for a greater
amount of offshore wind generation to connect to the network.

ESO have undertaken a network assessment of options to facilitate an efficient high-
level network design, in cooperation with Great Britain’s TOs. This design implements a
further 21 GW of offshore wind generation which will establish Great Britain as the
owner of the largest offshore fleet in Europe. The design will be a set of holistic
recommendations of measurable scale with over three times as much undersea cabling
(compared to current infrastructure) needed by 2035. With this in place, power flows
can be further balanced across the transmission system, enhancing energy security and
reliability of supply.

Development of network infrastructure is required through this network design and will
need to consider minimising impacts on the environment and communities. These
impacts can be reduced via optimisation of network designs, early community
engagement, innovative solutions and sufficient financial incentives and community
packages.

The map below depicts the network infrastructure to be delivered beyond 2030 within
the transmission system.
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Figure F.4 — Network infrastructure to be delivered beyond 2030 [source: Beyond
2030, ESO, March 2024]
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to be delivered beyond 2030

Way Forward

The Beyond 2030 report builds on the 2022 Holistic Network Design (HND) and is a key
step towards the effort to upgrade Great Britain's electricity transmission infrastructure.
Both publications support the ambition of connecting a total of 86 GW of offshore wind
as well as an array of other low-carbon technologies, potentially adding up to £15 billion
to the economy. The plan also aims to produce significant supply chain benefits, create
jobs, and facilitate greater energy security.

Central to achieving these goals is the UK Government's Transmission Acceleration
Action Plan (TAAP) from November 2023, which outlines a series of activities to reduce
network delivery times and gain societal consent for the transformational infrastructure
changes.

The Beyond 2030 report also sets out the key role of strategic demand - utilising
efficient placement of generation to potentially reduce future infrastructure needs. The
Transmission Owners (TOs) will commence the Detailed Network Design (DND) phase
to optimise the Beyond 2030 report’s proposed designs. Continued coordination among
project developers is crucial to minimise environmental and community impacts.
Continued alignment with broader industry and policy changes to facilitate the
decarbonisation of Great Britain's electricity system is crucial and will facilitate the
necessary transition to whole energy system planning to meet rising energy needs.

The Beyond 2030 report has set out information on key policies and proposals, listed

below, that are either under consideration or will be taken forward. These policies and
proposals should not be viewed in isolation but as holistic changes to the design and

operation of the energy system:
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Energy Act and creation of the National Energy System Operator (NESO) — NESO is
built upon the principles and structure of the ESO and will cover Great Britain,
spanning electricity and gas, giving an independent view of the whole energy
system.

Strategic Spatial Energy Plan (SSEP) — The SSEP will see UK Government targets
across the whole energy system mapped spatially across Great Britain over a period
of several years and define the optimal mix and location of clean generation and
storage to meet forecast demand, net-zero targets and security of supply for all
consumers.

Centralised Strategic Network Plan (CSNP) — NESO will take on the role of central
whole-system planner for the energy system, at both national and regional levels,
and be responsible for a new CSNP.

Regional Energy Strategic Planners (RESP) - As part of the new approach to energy
planning, RESPs will support net-zero ambitions through the creation of strategic
energy plans at a regional and national level, providing critical planning assumptions
to inform system and network needs.

Connections Reform — NESO will lead the development of several tactical and
strategic reforms that have the potential to result in radical changes to both the size
of the connections queue and how long it takes for projects which are ‘ready to
connect’ to connect to the network.

Network Competition - In November 2023, the TAAP outlined the Government’s
commitment to introduce competition for onshore transmission projects as soon as
reasonably possible.

Net Zero Market Reform - The objective of the NZMR programme is to outline
holistic market design and complementary investment policy for net zero, and
contribute to the Review of Electricity Market (REMA) debate from the perspective of
Great Britain’s electricity system operator.

National Grid | June 2026 | Cyswlit Gorllewinol 2 (Western Link 2) | Strategic Options Report F5



Appendix G Onshore Alternative Option

1.1

Option Overview

As set out in Section 5, this appendix will provide an overview of the key factors NGET
considered with regards to appraising a land-based option as part of the strategic
options process and the reasons why this option was not progressed to a full appraisal
as a potential strategic option.

An onshore reinforcement option was identified as a counterfactual solution, which
proposes the development of a new onshore transmission circuit from the South of
Scotland connecting to the existing Legacy substation in Northeast Wales. A
geographical depiction of this option is seen below through Figure G.1.

This option would necessitate the construction of a new 450 km AC 400 kV 6,380 MW
circuit or a new onshore HVDC 2,000 MW connection between T-Point (Central/South
Ayrshire) and Legacy.

In accordance with the methodology set out in Section 5, the circuit distance considered
for this option was derived by taking the most direct route between the South of
Scotland and Legacy and adding 20% to accommodate potential route deviations that
might be required if the route proceeds to more detailed routing and siting. This 20%
addition is needed to accommodate situations when a clear obstacle exists, such as an
estuary, watercourse, or geographical feature.

For the appraisal of onshore options of significant distance, an OHL would normally be
expected to offer the most economic, efficient and coordinated development over
alternative onshore technologies and therefore would meet NGET’s obligations under
section 9 of the Electricity Act. Therefore, our initial appraisal of this option has sought
to establish the impacts of the proposal based upon an assumed use of OHL
technology because this is usually the quickest technology to implement and usually is
the lowest cost alternative.

The initial appraisal that was undertaken for this option followed the same process that
is set out in Section 5 of this document. A “benefits filter” was applied to the option,
which allows us to focus on options that best meet our obligations to the environment
and consumers. It also ensures that any option NGET presents has a comparable
benefit over an alternative. The criteria for any potential strategic option to be
considered further are the following:

e An environmental benefit;
e A technical system benefit;

e A capital and lifetime cost benefit, which includes the consideration of initial capital
costs and long-term maintenance and operating costs; and

e A socio-economic benefit.
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1.1.7 Where the benefits of multiple options are very similar to each other, all options are
captured and included for appraisal. This ensures that all possible solutions are
assessed, regardless of having similar capability.

Figure G.1 — Onshore Alternative Option map

T-Point

-y

400 kV overhead line (existing)

275 kV overhead line (existing)

132 kV overhead line (existing)

Existing buried cable

Scottish transmission networks

400 kV substation (existing)

A Potential connection location(s)

=== New onshore circuit

Electricity transmission
boundary

Indicative map for reference only

1.2 Environmental and socio-economic assessment

1.2.1 From an environmental and socio-economic perspective, a new OHL route from the
South of Scotland (T-Point) connecting to Legacy would encounter and potentially
impact on a number of environmental and socio-economic constraints. This would also
likely include a range of statutory designated landscapes, National Parks and statutory
ecological and historic environment designations, as well as being routed close to or
through urbanised areas impacting on settlements.

1.2.2 Some of the receptors identified along the route include: Nine SACs, eleven SSSis, two
SPAs, two Ramsar sites, seven Conservation Areas, two AONBs, seven Scheduled
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Monuments, five Landfill Sites, 22 Areas of Wildlife Interest (AWI), 23 Peatlands, 35
Agricultural Land Classification (ALC) Grade areas, two Woodland Dedications, 210
Carbon Peatland Class areas, 21 National Cycle Network routes, four Coast Paths and
60 Main Rivers. Based on the vast number of receptors present along the route, this
onshore option would impact the greatest number of receptors compared to any
offshore solution.

1.2.3 While many environmental and socio-economic impacts could be mitigated through
careful route selection and appropriate mitigation including undergrounding sections of
the route, this option would result in greater environmental and socio-economic impacts
compared to alternative subsea HVDC options. The potential impacts of this option
affect its deliverability, in particular whether such an OHL could be consented (and then
constructed) in a reasonable timescale, when compared to the offshore solutions.

1.3 Cost and technical assessment

1.3.1 NGET undertook a cost appraisal of the following two technologies considering a
distance of 450 km:

e Land based 400 kVV AC connection

o AC connections circuit options use medium capacity double circuits (two 400 kV
AC circuits) with a total capacity of up to 6,380 Mega Volt Amperes (MVA); or

e Land based 525 kV HVDC cable and converter stations

o HVDC connection options use 525 kV voltage source links of 2 GW, which
requires a new converter station at each end of each circuit, similar in size to a
large warehouse. In this case a 2 GW connection requires two converter stations
in total, with one of the converters located at Legacy.

o Connections between the new converter station and Legacy are also required.

1.3.2 Either of these options entail the following works:

e NGET Substation Works
o Two bays extension at the existing Legacy substation.

1.3.3 NGET undertook a cost evaluation of the following four technologies for onshore options
evaluation:

e 400 kV AC OHL

e 400 kV AC underground cable

e 400KkV AC GIL

e 525 KkV HVDC underground cable
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1.34

Table G.1 below sets out the capital costs for the onshore alternative option.

Table G.1 — Onshore Alternative Option — T-Point to Legacy: Capital Cost for each

technology option

Item Capital Cost
Substation and £20.5m
Wider Works
New Circuits AC OHL AC Cable AC GIL HVDC
New Circuit £2,223.0m £19,207.2m £22,428.0m £4,768.8m
(450 km)
Total Capital £2,243.5m £19,227.7m £22,448.5m £4,789.3m
Cost

1.3.5 Table G.2 below sets out the lifetime cost for the new circuit technology options, the
lifetime costs are different for each circuit technology and are included as a differentiator
between technologies. These costs are calculated using the methodology described in

“Strategic options technical appendix 2025/2026 price base”, found in Appendix D.

Table G.2 — Onshore Alternative Option — T-Point to Legacy: Lifetime cost for each
technology option

Subsea Based AC OHL AC Cable AC GIL HVDC
Option
Capital Cost of New £2,223.0m £19,207.2m | £22,428.0m | £4,768.8m
Circuits
NPV of Cost of Losses £1,406.2m £894.0m £657.2m £157.1m
over 40 years
NPV of Operation & £33.6m £103.4m £34.0m £74.9m
Maintenance costs
over 40 years
Lifetime Cost of New £3663m £20,205m £23,119m £5,001m
Circuits

1.3.6 Based on the findings from the evaluation of this onshore option, a 6,380 MVA AC
connection between Scotland and Wales with a connection location for the new circuit
at Legacy, was identified as the preferred land-based option. In light of this analysis our
starting presumption for further development of this option should it progressed, would

be for a majority OHL connection.

137 Comparing the estimated capital cost of £2,243.5m for the Onshore Alternative Option
with the preferred HVDC option (AC6-1), which has an estimated capital cost of
£2,582.4m, the onshore option has a lower initial capital cost by approximately £339m
at this stage. However, this comparison does not fully account for the likelihood that an
onshore AC overhead line (OHL) of this length would require mitigation in sensitive

areas, such as sections of underground cabling, which could materially increase its
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capital cost. For example, if just 5% (22.5 km) of the 450 km route required
undergrounding, this could increase the capital cost by approximately £1,300m,
potentially offsetting the initial cost advantage.

Comparing the estimated lifetime cost of £3,663m for the Onshore Alternative Option to
our preferred HVDC option (AC6-1), which presents an estimated lifetime cost of
£2,732m, the preferred HVDC option carries a more favourable cost profile.

Our technical analysis of this option also noted that:

e Aland-based circuit constructed for this option would cover a significant length
across Scotland, England and Wales. An AC option is likely to see a lower load limit
than the given circuit rating due to the high impedance of AC circuits greater than
400 km in length. This solution would be approximately 450 km in length.

e ltis likely that an AC OHL option of such length would require some sections of
mitigation, such as the use of underground cables, to limit impact on designations or
due to natural features and this is likely to increase the cost of this option. This
mitigation would increase the capital cost of the land-based option.

Summary of our initial assessment

This option does not offer any notable technical or cost benefits over the subsea
strategic options presented in this SOR and it is characterised by significant
environmental and socio-economic challenges.

An additional concern with the implementation of this counterfactual onshore option is
its impact on the project delivery programme. In our strategic options appraisal process,
NGET assess all options based on information relevant to their current stage of
development, with the assumption that they can be delivered within a reasonable
timescale. However, NGET recognises that the delivery of 450 km of OHL would not
only extend the construction timeframe significantly but also involve additional
complexities related to obtaining the necessary consents and agreements, making it
less feasible compared to the construction of the same length of subsea HVDC cables.

This would be both in terms of the construction itself, as well as the potential consents
and agreements that would need to be obtained to enable the works to proceed.

Based on these factors, NGET do not believe that this onshore option would be
deliverable in a reasonable timeframe, especially when compared with the offshore
solutions considered within this document.

In summary, this onshore option:

e Does not provide any notable technical or cost benefits when compared with other
proposed options

e Would lead to significant environmental and socio-economic challenges
e Would not be deliverable in a reasonable timescale

Therefore, based on the information available to us at this stage, NGET will not
progress this onshore alternative option (from T-Point to Legacy) for further
development.
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