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Five years
Five clear goals

Transport the renewable electricity
that powers 10 million homes
Our RIIO-T2 Certain View will deliver an electricity network

with the capacity and flexibility to accommodate 10 GW
renewable generation in the north of Scotland by 2026

Aim for 100% transmission network
reliability for homes and businesses
By investing in new technology and ways of working, when cost

effective for customers to do so, we will strive for 100%
transmission network reliability for homes and businesses by 2026

Every connection
delivered on time
By 2026 we wiill provide every network connection, tailored to

meet our customers' needs, on time, on budget and to our
customers'’ satisfaction

One third reduction in our
greenhouse gas emissions
Reduce the controllable greenhouse gas emissions from our

own operations by 33% by 2026, consistent with a net zero
emissions pathway

£100 million in efficiency
savings from innovation
Our RIIO-T2 Certain View includes £100 million of cost savings

through productivity and increased innovation, and we aim to go
further to save more
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Delivered for around £7 a year




Foreword

Welcome to this final RIIO-T2 Business Plan for the electricity transmission system

in the north of Scotland between 1 April 2021 and 31 March 2026.

The Board of Directors fully supports this final RIIO-T2 Business Plan.

Scottish Hydro Electric Transmission has a strong track record in delivering for its customers and
shareholders over the past decade. It has efficiently and effectively grown the north of Scotland
transmission system enabling the connection of renewable generation and putting the nation on a
pathway to net zero emissions.

This Business Plan builds upon that strong track record. We have confidence in the team's ability and
commitment to deliver upon these ambitious goals to further grow the network, maintain a safe and
reliable service, and achieve leadership in sustainability.

The consultation activities over the past two years to develop this Business Plan have been extensive and
thorough. The role of customers and stakeholders in shaping the Plan is evident and welcomed by
the Board.

The team has demonstrated the rigour and assurance that has gone into producing a high quality and
accurate Business Plan. We have confidence that the Plan is both deliverable and that the outputs
represent good value for money for the GB energy consumer.

Gregor Alexander
Chair
Scottish and Southern Electricity Power Distribution (SSEPD) Board

Since we published our full draft Business Plan for consultation at the end of June, I've been
overwhelmed with the enthusiastic reception to our proposals from customers and stakeholders across
GB, as well as our employees and supply chain partners.

This response is testament, | believe, to the national strength of feeling that we all need to play our part
in tackling climate change. When asked, every single respondent to our consultation agreed that we are
right to put net zero emissions at the heart of our business activities.

The consultation on our draft Business Plan resulted in some great feedback on how we could make
the Plan even better. With the assistance of our RIIO-T2 User Group, we have carefully considered these
ideas and incorporated many of them into this final Business Plan. I'd like to again extend my thanks to
everyone who has generously worked with us over the past two years in the creation of this Plan.

Our experience over the past decade has given us an exceptional capability in delivering capital
investment on time and on budget. We stand ready to deliver this Plan. Our people are ready, as are our
critical supply chain. Pre-construction development work and competitive tendering is well underway,
and we have detailed plans for delivery of the capital investment in the Certain View.

But it's now over to Ofgem. I'm looking forward to Open Hearings in spring 2020 where we can present
our ambitious Business Plan and Five Clear Goals to Ofgem’s Board. Everyone is welcome to come along
and share their views, and | hope to see many of you there.

Rob McDonald
Managing Director
Scottish Hydro Electric Transmission

A Network for Net Zero



Main changes from 27 June first draft Business Plan

This final RIIO-T2 Business Plan follows over two years of extensive engagement and collaboration with consumers, customers and
stakeholders in its development (pages 24-28).

In June 2019 we published a first full draft of our Business Plan. This was an open and wide-ranging consultation that responded to

a request from stakeholders to have an opportunity to consider the Plan in its entirety before it was finalised. In order to make this
consultation accessible to stakeholders across GB, we undertook an extensive campaign of promotion and engagement to reach and
hear the views of as many individuals and organisations as possible. A focus was put on increasing reach with stakeholder groups that
had previously been under-represented in the development of the Plan including: GB consumers, local communities, small developers
and energy innovators.

A second draft of the Business Plan, with three supporting documents, was prepared for 1 October and published thereafter. This
second draft considered the consultation findings and how we proposed to response to stakeholders’ views. It also included additional
narrative information on aspects of the Business Plan specifically requested by stakeholders, Ofgem, the RIIO-T2 User Group and
Ofgem’s RIIO-2 Challenge Group.

The main stakeholder-led changes from our June draft and this final Business Plan are summarised in Table 1 below. A full report on
our 27 June consultation findings is available here.

Content Change

Strategy and Clear Goals There was strong support for our strategy and the Five Clear Goals. Many stakeholders had
suggestions for strengthening or clarifying the wording of the Goals, in particular the 100%
Reliability Goal. We have worked with our RIIO-T2 User Group to make changes in response to
these comments.

Net Zero and Uncertainty Our commitment to net zero targets was widely acknowledged as one of the strengths of our
June draft. Stakeholders asked us to provide more detail on our assumptions and to make an
assessment of the likely outturn. We undertook this work, and published the paper Planning for
Net Zero: Scenarios, Certain View and Likely Outturn.

Investment in the Network Overall, our investment proposals were supported by stakeholders. Our presentation

of detailed regional investment plans at consultation events was welcomed, as was our
commitment to reuse existing infrastructure rather than build new. Again, stakeholders asked
for more detail on our assumptions — in response to this we published the paper A risk-based
approach to asset management.

Some stakeholders expressed concern about whether our ambition was sufficient given net
zero targets. The Scottish Islands’ links were particularly highlighted in this regard. We have
carefully considered these comments, and discussed them further with a range of stakeholders
including our RIIO-T2 User Group, but decided on balance not to change our approach in this
final Business Plan. Further explanation is provided in sections 2 and 4.

Sustainability and the Environment | Throughout the development of our Sustainability Strategy, stakeholders have consistently
pushed for greater ambition in our approach. Again, while there was strong support for our
commitment and the breadth of our strategy, stakeholders challenged the case for doing
more. In response, we have strengthened our targets for woodland net gain outcomes and
visual amenity of existing infrastructure. The further detail requested by stakeholders has been
published in our Sustainability Action Plan.

Stakeholder Engagement Our new Stakeholder Engagement Strategy was open for consultation at the same time as

the June draft. The response to that consultation was highly encouraging. Our final Strategy,
incorporating feedback, has now been published. At stakeholders’ request, this is accompanied
by a Stakeholder Action Plan.

Presentation of Business Plan Stakeholders welcomed the open, accessible form of the June draft. For this final Plan, some
stakeholders asked for changes to the structure and inclusion of more detailed content. All
asked us to keep it as short and accessible as possible. These comments have informed the
preparation of this final Business Plan document.

Table 1 Main changes from 27 June first draft Business Plan

www.ssen-transmission.co.uk
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About Us and our Track Record

About us

We are Scottish Hydro Electric Transmission (SHE
Transmission), part of the SSE Group, responsible for the
electricity transmission network in the north of Scotland.

We operate under the name of Scottish and Southern
Electricity Networks, together with our sister companies,
Scottish Hydro Electric Power Distribution (SHEPD) and
Southern Electric Power Distribution (SEPD), who operate
the lower voltage distribution networks in the north of
Scotland and central southern England.

As the Transmission Owner (TO) we maintain and invest
in the high voltage 132kV, 220kV, 275kV and 400kV
electricity transmission network in the north of Scotland.
Our network consists of underground and subsea cables,
overhead lines on wooden poles and steel towers, and
electricity substations, extending over a quarter of the
UK's land mass crossing some of its most

challenging terrain.

We power our communities by providing a safe and
reliable supply of electricity. We do this by taking the
electricity from generators and transporting it at high
voltages over long distances through our transmission
network for onwards distribution to homes and
businesses in villages, towns and cities.

Our operating area and network in the north of Scotland

www.ssen-transmission.co.uk

Building on an exceptional track record

This RIIO-T2 Business Plan builds upon the strong service and
outputs performance we have delivered for our customers and
stakeholders over the past decade.

Safe and reliable network

The health and safety of our employees, contractors and
members of the public remains our number one priority. Our
aspiration continues to be for everyone involved in our activities
to go home safe each and every day. We measure our safety
outcomes using the Total Recordable Incident Rate' (TRIR).
During the RIIO-T1 period, our TRIR has been between
0.23-0.90.

The reliability of the north of Scotland transmission system is
measured using Energy Not Supplied (ENS). ENS is the estimated
volume of electricity that has not reached homes and businesses
due to an incident that interrupts the flow of power on the
transmission system. For the six full years of the RIIO-T1 price
control period completed to date, there have been less than

100 incidents resulting in total ENS of 170.4 MWh (Figure 1). This
equates to an overall system reliability in excess of 99.999%.

Facilitating the connection of low carbon generation

The total generation capacity connected to the north of
Scotland transmission system is forecast to double during the
RIIO-T1 period to 8.1 GW by 31 March 2021 (Figure 2). We have
made all connection offers within the timescales specified in
industry codes and we work with our customers to develop and
deliver the energisation of their connection to the timescales
they require. Connection of this volume of additional generation
has been possible due to the successful construction of the
large strategic capital investments, as well as the significant local
infrastructure required to connect the new generation onto

our network.Our ability to develop and construct a significant
programme of high value, bespoke and complex transmission
projects has been a key factor in our overall performance over
the past decade. This has allowed the connection of large
volumes of generation on time and under budget.

Sector leading sustainability commitment

In May 2018, following extensive customer and stakeholder
consultation, we published our sector-leading Sustainability
Strategy. During the RIIO-T1 period, we have reduced leakage of
SF6 gas, our business carbon footprint and electrical losses.

Environmental Discretionary Reward in
2017/18 and 2018/19

g Awarded Leadership scores in Ofgem’s

fthe total number of recordable incidents for employees and contractors per 100,000 hours worked
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Customer satisfaction and stakeholder engagement

Each year we ask an independent research company to
undertake a survey of the experience of our customers and
stakeholders working with us. As part of this survey, we asked
respondents to rate their overall satisfaction with us on a scale
from 0-10. The average rating for the five full years of the RIIO-T1
price control period completed to date is 7.9 out of 10 (Figure 3).

Delivering outputs for less than allowances

We forecast outturn RIIO-T1 expenditure of £3.8 billion, around
4% lower than regulatory allowances (after adjustments) (Table
2). Over two-thirds of regulatory allowances have been made
through in-period output driven uncertainty mechanisms. All
agreed outputs have been delivered.

¢ We forecast savings of around 12% on our total capital
expenditure for growth (Strategic Wider Works and Other
Load). These savings reflect improvements in our project
delivery capability, including management of risk, and
productive relationships with the supply chain.

e In contrast, we expect to overspend our allowance for
maintaining the existing network (Non-Load) by around 27%.
This is due to delivering additional outputs not included in
our RIIO-T1 Business Plan, required to maintain
network performance.

¢ Also of note is our significant additional investment in
non-operating costs. This relates to a programme of
upgrading our core IT systems, including a new Work and
Asset Management System, not planned for in our RIIO-T1
Business Plan.

A fair return for shareholders and customers

We forecast an outturn Return on Regulatory Equity (RORE) for
the RIIO-T1 period including tax and debt performance of 9.1%.
This equates to a Return on Capital Employed (ROCE) of 4.3%.
These returns include the benefits of a 'fast track’ settlement
and are consistent with the return expectations for a strongly
performing company set by Ofgem at the outset of RIIO-T1.

Customers have benefited from not just our strong service
performance, but also our efficiency in expenditure. The sharing
factor mechanism means that customers have shared half of all
the expenditure savings we have achieved — around £85 million
(after adjustments).

Overall, we have delivered dramatic growth in the north of
Scotland transmission system for renewable energy. The
network has been reliable and operated safely. We have
built strong working relationships with our customers and
stakeholders. Our approach to sustainability and social
responsibility is sector leading.

This, we believe, is a track record to be proud of.

About Us and our Track Record
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Figure 1 Energy Not Supplied, MWh pa.

Figure 2 Generation connected (MW): actual and forecast
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Figure 3 Stakeholder satisfaction survey scores (out of 10)

(Em) Allowance Expenditure

Capital expenditure 3,845.7 3,511.5 334.2
-Strategic Wider Works 19753 1,798.2 -177.1
-Other Load 15312 1,283.8 -247.5
-Non-Load 339.2 4295 +90.3
Operating costs 254.4 257.0 -2.7
Non-Operating costs 9.7 24.4 +14.7
Total 4,109.8 3,792.9 -316.9
Adjustments! +145.7
Total (adjusted) -171.2

Table 2 Forecast expenditure outturn for RIIO-T1

READ our RIIO-T1 Annual Performance Reports

WWW.ssen-transmission.co.uk/information-centre/
industry-and-regulation/transmission-price-
control-review/

N

A Network for Net Zero

*Enduring Value Adjustments include assumed close out adjustments to the expenditure allowances. These adjustments have been assessed in line with Ofgem’s Regulatory
Financial Performance Reporting Guidance available at: www.ofgem.gov.uk/publications-and-updates/direction-introduce-regulatory-financial-performance-reporting-rfpr
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At a Glance: What this Business Plan will Deliver

This RIIO-T2 Business Plan

>
Q
(7}

Transport the renewable electricity
that powers 10 million homes

Aim for 100% transmission network
reliability for homes and businesses

Every connection
delivered on time

One third reduction in our
greenhouse gas emissions

£100 million in efficiency
savings from innovation

OIOLIIOICS

n delivering these Goals, we will:

Protect consumers from uncertainty

Involve our customers and stakeholders

Be open and transparent

O®O

We forecast this will cost:

Total expenditure of between £470
million and £750 million each year

Around £7 for the average GB
household each year

@ @
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This Business Plan will deliver:

1. A Network for Net Zero by enabling the growth of
renewable generation and the electrification of heat and
transport (section 2)

2. A Safe and Reliable Network that aims for 100% reliability
for homes and businesses (section 3)

3. Security of Supply that protects critical national
infrastructure from natural and man-made threats
(section 4)

4. A Sustainable Network for current and future energy
consumers, that is stakeholder-led and can be trusted
(section 6)

This will cost the average GB household around £7 a year.

1. A Network for Net Zero

Enabling the growth of renewable generation and the
electrification of heat and transport

Climate change is already affecting people, ecosystems and
livelihoods around the world. Tackling climate change is the
greatest challenge of our generation.

The largest role we play in combating climate change is through
our part in the GB power sector. Considerable progress has been
made in the decarbonisation of electricity generation over the
past decade. While this change has been rapid and profound,
more remains to be done.

Clean electrification has an important role to play in removing
greenhouse gas (GHG) emissions from heat and transport. Smart,
flexible grid networks will be an essential part of that transition.
For that reason, the Committee on Climate Change argue that:
“A relatively large expansion in [grid] capacity is likely to have low
regrets” and consideration should be given to future-proofing to
achieve net zero emissions targets'.

The north of Scotland and its islands have a significant
renewable energy resource from onshore and offshore wind,
hydro and (potentially) marine and tidal. At the end of 2018, 15%
of the UK's installed renewable generation capacity was located
in the north of Scotland.

By the end of the RIIO-T2 period, we expect 8.1 GW of
generation to be connected to the north of Scotland
transmission system?*. Our modelling of the requirements to
meet net zero emissions targets indicates that connected
generation will increase to between 13.6 GW and 15.7 GW by 31
March 2026 (Figure 4). Our stakeholders are clear that we must
provide timely, cost effective whole system solutions to ensure
national net zero emissions targets are met. But importantly,

we must be evidence-based and pragmatic in our investment
decisions to protect consumers from rising costs.

fReducing UK emissions, 2019 progress report to Parliament, the CCC, July 2019. Available at:
www.theccc.org.uk/publication/reducing-uk-emissions-2019-progress-report-to-parliament/ This position is shared by the National Infrastructure Commission
fIncludes non-renewable generation, the total connected renewable generation is expected to be 6.8 GW



Protecting consumers: The Certain View

The Certain View, on which this Business Plan is based, is an
approach that balances the investment requirements for net zero
targets with consumers’ concerns about rising costs. Eighty per
cent of attendees at consultation events on our draft Business
Plan supported the Certain View approach!.

There are two parts to this approach:

1. Certain View All of the investments and activities where
there is strong evidence of need and the best option can
be identified*. This includes the ongoing safe operation
of the network, investments in the existing asset base and
for security of supply, and some investments to grow the
network.

The total expenditure forecast for the Certain View is £2.36
billion over the five year RIIO-T2 period (Table 3, page 10).

2. Uncertainty Mechanisms Pre-defined regulatory
mechanisms that allow us to increase expenditure during
the price control period when the need can
be demonstrated.

We have defined 16 mechanisms to accommodate a
range of uncertain requirements (section 5). This includes
mechanisms that release funding for new generation
connections, to invest in strategic network growth and to
improve system operation.

The Certain View alone will not result in the connected
generation capacity required to meet net zero targets (Figure
4). Today, at the end of 2019, as we look forward six years we
cannot be confident about what generation will connect, where
it will connect or when. Thus, making an expenditure forecast
would expose consumers (and us) to the cost of us having got
it wrong. Uncertainty mechanisms protect consumers (and us)
from poor forecasts.

Given that we can be confident about further generation
connecting during the RIIO-T2 period, stakeholders have

asked our view of the potential expenditure under uncertainty
mechanisms to grow the network. We call this our Likely Outturn
Assessment (Figure 4).

Our Likely Outturn Assessment is that the use of uncertainty

mechanisms might result in an additional £1.27 billion
expenditure in network growth over the RIIO-T2 period.

All of the Five Clear Goals are

part of the Certain View

At a Glance: A Network for Net Zero _

Stakeholders, especially generation developers, also expressed
concern that the Certain View was insufficiently ambitious and
risked delays to essential infrastructure investmentt. In response
to this feedback, this Business Plan includes:

e Pre-construction expenditure as part of the Certain View to
ensure growth investments are ready for construction when
the need is confirmed. This avoids a potential multi-year
delay to, for example, undertake environmental studies and
gain planning consent.

e Uncertainty mechanisms that are automatically triggered,
for example, by the energisation of new generators. This
avoids potentially lengthy regulatory submission and
approval processes.

This Business Plan will deliver:

e Certain View capital investment of £761.9 million in
generation connections, regional and strategic infrastructure
that has a certain need

e £129.1 million of pre-construction expenditure to ensure
readiness to invest beyond the Certain View

*  Flexible uncertainty mechanisms that protect consumers
from uncertain investment, but enable investment to
proceed when the need is confirmed

The Certain View ensures we can achieve a pathway to net zero
emissions, without exposing consumers to unnecessary cost.
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Figure 4 Net zero emissions pathways for generation connected
in the north of Scotland (MW)

A Network for Net Zero

For details see: www.ssen-transmission.co.uk/riio-t2-plan/draft-business-plan-consultation-report/
As part of this Business Plan, we have submitted to Ofgem detailed evidence-based justifications for each of the investments and activities in the Certain View



At a Glance

Total Expenditure

Expenditure (Em)

Main Outputs' by 31 March 2026 (or annual, where stated)

Building a Network for Net Zero Pages 29-48

New Sole-Use Infrastructure for onshore and 77.2 2,043 MW*

offshore generation?

New or Upgraded Shared-Use Infrastructure 124.3 2,047 MVA

New or Upgraded Strategic Infrastructure 560.4 1,090 MW on B4*

Pre-construction 129.1 Undertaking all necessary development activities (e.g.
options assessment, environmental studies, consents) to
enable timely construction. Includes five early stakeholder
engagement events per annum

Maintaining and Investing in the Existing Network Pages 49-66

Replacing or Refurbishing Existing Network Assets 810.2 533 £Rm monetised risk reduction (relative to no intervention)

Direct Operations 87.3 Annual average Energy Not Supplied <90 MWh

Indirect Operations** 295 1,090 MW on B4*

Security of Supply

Upper quartile in international benchmarking for (i) operations
and maintenance, and (i) asset management

Pages 67-78

Refurbished or Upgraded Protection and Control 65.0 64 protection schemes
33 real time control units
Improved Physical Site Security 339 23 deterrence schemes (e.g. fencing)
55 defence schemes (e.g. CCTV, alarms)
New and Upgraded Warehousing and Spares 53.6 2 specialist warehouse facilities
New and Upgraded Network Control Centre 16.3 1 new network control centre and back-up facility
New Smart Monitoring of Critical Assets 45.4 62 critical assets
Other 58.4 116 substations capable of 120 hour stand alone operation
Compliance with Persistent Organic Pollutants regulations
Data, IT and Analytics 57.8 Business IT and Operational Technology, and enhanced cyber

A Sustainable Network for Current and Future Energy Consumers

security
Pages 85-103

Other Expenditure

Customer and Stakeholder Engagement, including | 17.3 100% of connection offers made on time

Connections >9.0 out of 10 in stakeholder engagement annual survey
Annual reporting under Enhanced Reporting Framework

Sustainability Policy and Reporting 9.7 33% reduction in scope 1 and 2 GHG emissions

Annual average SF6 gas leakage <0.39%
Five projects to improve visual amenity submitted

Pages 106-107

Indirect Operations 93.6 Activities that support network operations such as System
Planning and Regulatory Reporting
Business Support 871 Back office activities such as such as Finance; Risk, Audit

and Assurance; Legal; Regulation; HR; Corporate Affairs;
and Property Management

2,356.1

fIncludes expenditure (but no outputs) for Transmission Connection Assets and Sole Use Infrastructure subject to RIIO-T1 arrangements
*Excludes generation connections that started construction prior to 1 April 2021
*Boundary capabilities are based on a given generation and demand background. For the purposes of reporting cumulative deliverables, the boundary capability uplifts from

the individual projects have been arithmetically added. However, the aggregate boundary uplift over time will not necessarily equal the arithmetic sum due to the sensitivity of

the boundary capability to generation and demand backgrounds

**Asset management, network control centre and operational training

www.ssen-transmission.co.uk

Table 3 Total expenditure forecast for the Certain View



2. A Safe and Reliable Network

Aiming for 100% reliability for homes and businesses
Everyone needs energy to conduct their daily life and everyone
expects reliable access to energy when and where it is needed.

The importance of a reliable supply of electricity was reinforced
at our stakeholder workshop in March 2019, when we asked
attendees to decide what was the most important factor in the
running of the north of Scotland transmission system. Security of
supply was ranked the highest, with a score of 9.46 out of 10.

The reliability of the north of Scotland transmission system is
very good (Figure 5). Homes and businesses rarely experience
a power cut due to an event on the transmission system. We
consider that continuing to strive for no power cuts on our
network is central to what we do.

Asset management is how we look after and get the best from
the equipment that makes up the transmission system. Our
approach to asset management seeks to achieve the best
possible network performance (measured by the reliability of
electricity supply) for an efficient whole asset lifecycle cost.
Our long term goal beyond 2026 is to be world class in asset
management.

Asset management brings together data about:

e The condition and performance of network equipment

e Network users' requirements (including connected
generators)

e The social, economic and environmental impact of loss of

supply

Rigorous analysis determines when is the right time to replace
or refurbish an asset, and what is the most cost effective
intervention to undertake.
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Figure 5 Loss of supply events
Source Loss of supply events of >3 minutes duration resulting in a
power cut to end consumers. Data available at:
www.nationalgrideso.com/insights/transmission-performance-reports

At a Glance: A Safe and Reliable Network

We are currently making the transition to a risk-based approach
to asset management and network operations. This transition
will continue during the RIIO-T2 and early RIIO-T3 periods. We
have applied both risk-based and traditional methods in the
development of this Business Plan.

This Business Plan will deliver:

o Certain View capital investment of £810.2 million* in
replacing or refurbishing existing network infrastructure
across 28 schemes

»  Direct operating costs of £87.3 million to undertake
inspections, maintenance and repairs, vegetation
management and management of inventory

» Improved network reliability towards our goal, where
cost effective to do so, of 100% reliability for homes and
businesses by 2026

»  Enhanced capabilities in asset management and
operations to achieve upper quartile international service
and cost outcomes

Our approach to safety is simple: if it's not
safe, we don't do it. Our employees and
the contractors we work with are able to
stop work if they believe the situation is
unsafe. Everything in this Business Plan
adheres to our best in class

safety practices.

If it's
not safe,
we don't
doit

3. Security of Supply

Protecting critical national infrastructure from natural and
man-made threats

Society and the economy depend on critical infrastructure, yet
this infrastructure can be susceptible to external threats. Many
commentators argue these threats are increasing, for example
due to climate change, international security risks and an
increasing reliance on, and integration of, digital technologies.

Being responsible for critical national infrastructure, our Business
Plan has carefully considered the risks facing our network, and
the proportionate actions we must take to deliver the most

cost effective risk management response. In this context, we
have incorporated the increased requirements of our growing
network: the actions to protect £5 billion of asset value (by 2026)
are of greater scale than to protect £1 billion of asset value

(in 2013).

A Network for Net Zero

'A full report of the stakeholder event is available at: www.ssen-transmission.co.uk/media/2730/ssen-transmission-stakeholder-workshop-report.pdf
fIncludes £13.0 million in pre-construction for asset investments that will commence after 31 March 2026



At a Glance: Security of Supply

We use the UK Cabinet Office! definition of Resilience:

“Resilience is the ability of assets, networks and systems to
anticipate, absorb, adapt to and / or rapidly recover from a
disruptive event.”

Building resilience reduces vulnerability to natural and man-
made threats. Following the Cabinet Office model, this Business
Plan sets out actions in four areas:

1. Reliability: the design and operation of the network. To
enable our transition to risk-based operations, we will
establish new network control facilities, including the
capability to collect and analyse real time information from
remote monitoring equipment on critical assets.

2. Redundancy: the availability of back-ups or spare capacity.
We intend to establish two specialist warehouse facilities to
securely and safely store spares for critical assets.

3. Resistance: preemptive protection from hazards. A range
of measures are required to improve physical security at
substations and of overhead lines, to upgrade protection
and control and communications systems, and protect
against natural and environmental events such as flooding
and landslides.

4. Response and Recovery: able to respond effectively to
disruptive events. Our business continuity planning, co-
ordinated with Government and national services, requires
us to extend the duration for which our substations can
operate without mains electricity.

Together, these actions will keep our resilience capability in
line with the expectations for critical national infrastructure.
We will continue to participate in national forums, such as the
Centre for the Protection of National Infrastructure, to maintain
best practice, share learning and undertake regular simulation
exercises.

This Business Plan will deliver:

e Certain View capital investment of £272.6 million to
refurbish, replace or upgrade network equipment and
systems for security of supply (Table 3)

e Data and IT investment of £57.8 million in existing business
IT and operational technology, and cyber resilience

e Compliance with new regulations including for
environmental hazards, cyber security and network
communications

« Enhanced capabilities in business continuity consistent
with the larger north of Scotland transmission network and
emerging threats

www.ssen-transmission.co.uk

4. A Sustainable Network

For current and future energy consumers, that is stakeholder-
led and can be trusted

Trust is an essential part of the social contract between
businesses and the customers and communities they serve.
Strong relationships based on openness and respect will endure,
creating mutual benefit for both parties.

As part of the SSE Group — a publicly-listed, responsibly-financed
organisation — we fully recognise our enhanced public interest
obligation and are leading the industry in improving levels of
trust and transparency essential to a sustainable company.

Involving stakeholders

With this Business Plan, we have published our new Stakeholder
Engagement Strategy and Action Plan. This is the result of more
than 18 months’ work, with the input of over 130 stakeholders,
to fundamentally redesign our approach to stakeholder
engagement and the role of stakeholders in our activities

and decision-making. To implement the strategy, we have
restructured our organisation.

We have defined seven objectives for our engagement in three
areas:

1. Improving our customers’ experience

2. Taking action on our ways of working

3.  Working with, and advocating for, our stakeholders in the
future energy landscape

We will measure our performance through an annual
engagement survey of consumers and stakeholders. Our target
is a satisfaction score of greater than 9 out of 10.

Delivering connections on time, on budget and to our
customers’ satisfaction

While the vast majority of our connections customers are
generation, they are diverse: from small community renewable
developments to large offshore wind farms.

From late 2018, we undertook an active listening exercise with
over 100 connections stakeholders to hear customers’ future
needs and co-create our new Commercial and Connections
Policy. This sets out our ambition for the RIIO-T2 period:

Provide tailored solutions and services for all our connection
customers throughout the customer experience that are also
optimal for the wider GB energy consumer

Keeping the Country Running: Natural Hazards and Infrastructure, UK Cabinet Office, October 2011. Available at: https://assets.publishing.service.gov.uk/government/

uploads/system/uploads/attachment_data/file/61342/natural-hazards-infrastructure.pdf


http://www.ssen-transmission.co.uk/media/3560/shet-stakeholder-engagement-strategy-final-document.pdf
http://www.ssen-transmission.co.uk/media/3560/shet-stakeholder-engagement-strategy-final-document.pdf
http://www.ssen-transmission.co.uk/information-centre/our-stakeholder-engagement/implementing-the-strategy
http://www.ssen-transmission.co.uk/riio-t2-plan/commercial-and-connections-policy/
http://www.ssen-transmission.co.uk/riio-t2-plan/commercial-and-connections-policy/

To achieve this ambition we have set out nine initiatives for
providing optimal connections solutions, tailored services and
products, and making the connections process accessible.
We will measure our performance through a new Quiality of
Connections survey.

Leadership in sustainability

Sustainability now goes far beyond environmental issues, as
society expects businesses to act responsibly, transparently and
accountably in all of its current and future operations

and impacts.

We published our stakeholder-led Sustainability Strategy in
May 2018. This sets out six ambitions to deliver an overarching
sustainability ambition to enable a smart, sustainable energy
future. These ambitions are broad and bold.

Stakeholders have been clear and consistent in telling us that
they have high expectations and ambitions for our sustainability
outcomes. In response to this, we have set stretching targets for
GHG emissions reductions, biodiversity and woodland net gain
outcomes, SF6 gas leakage and waste and resource use.

Enhanced reporting framework

Effective reporting on performance is essential if stakeholders
are to track our delivery and hold us to account against our
commitments.

Given the complex nature of the price control process, providing
a clear and easy-to-understand view of the performance

of regulated businesses can often be a difficult task. To this

end, we have worked with Citizens Advice to develop a new
reporting framework that will shine a light on all aspects of our
performance through clear, meaningful reporting.

This Business Plan will deliver:

» Stakeholders’ satisfaction with our engagement of more
than 9 out of 10

e Every connection offer made on time and a new Quiality of
Connections service survey

e Sector-leading sustainability outcomes including
in tackling climate change, promoting the natural
environment, use of resources and supporting local
communities

e Open and transparent reporting of service performance,
financial performance and performance for society

At a Glance: A Sustainable Network

Leading our sector in
performance and ambition

As part of our Sustainability Action Plan, we engaged
independent consultants to undertake benchmarking

of our current performance and ambitions against
comparable UK and EU utilities.

Of the 21 categories that were benchmarked, we were:

The leading performer in eight categories
“In the pack” in ten categories
Laggard performer in three categories!

Of the organisations in the study, we demonstrate the
strongest overall performance and ambition.

This outcome reflects our commitment to Leadership in
Sustainability through:

Our strategic objective since 2010 to enable the
transition to the low carbon economy

Being the first GB energy network to commit to set a
Science Based Target for GHG emissions reduction
Being the first GB energy network to commit to
biodiversity net gain outcomes

Being the only GB energy network to commit to
woodland net gain outcomes

Being the only GB energy network to commit to
noise reduction measures

Being the most progressive GB energy network in
our commitment to waste reduction measures
Showing leadership in our use of local supply chains
Showing leadership in developing social, economic
and environmental cost benefit analysis

Showing leadership in the deployment of whole
system solutions for the Scottish islands

This isn't just our opinion, over the past year we have won
awards for Sustainable Reporting, Corporate Governance
Reporting, Biodiversity Projects, Environmental Best
Practice, Living Wage Champion and Health and

Safety Champion.

Wearea

ge A ) FairTax

Employer

A Network for Net Zero

This Business Plan has comprehensive actions to improve our performance in the three laggard categories: Connections Service, Resilience and Inclusion and Diversity


http://www.ssen-transmission.co.uk/sustainability-and-environment/sustainability-strategy/
http://www.ssen-transmission.co.uk/media/3224/reform-in-riio_transparency.pdf
http://www.ssen-transmission.co.uk/riio-t2-plan/sustainability-action-plan

At a Glance

Core Business Policies

This Business Plan is based on the application of our internal policies, procedures and standards. In most instances, these are specific
to the activity. However, in addition to our strategic objective and themes (pages 22-23), there are a number of core business policies
that have informed every aspect of this Business Plan.

The five core business policies that have been applied in the development of this Business Plan are:

Enabling Whole Energy System Solutions

a o
[] []

2

Sets out our objective and approach to planning and developing the north of Scotland transmission system as part of the
wider energy system. We explain how we have applied whole system approaches to the development of our Business
Plan, and how we plan to work with others to significantly develop these approaches during the RIIO-T2 period

and beyond.

There is a summary of Enabling Whole Energy System Solutions on pages 136-139

Innovation Strategy

Sets out our plans and ambitions for getting the most from innovation before, during and after the RIIO-T2 price control
period. It describes our innovation objective, definition and how this can be delivered through a targeted innovation
framework. This includes the outcomes on which we will focus innovation and how we assess innovation opportunities.

There is a summary of our Innovation Strategy on pages 132-135

Stakeholder Engagement Strategy

87,

Sets out why we engage, what we want to achieve and the three objectives that will help us achieve success. Seven
specific action areas are described, along with the principles we will apply in our engagement activities. A separate
Stakeholder Action Plan sets out the detailed actions we intend to undertake in each of the seven action areas.

There is a summary of our Stakeholder Engagement Strategy on pages 90-93, and Stakeholder Action Plan on
pages 140-143

Sustainability Strategy

Sets out our strategic purpose, our six sustainability ambitions and associated targets. It describes how these ambitions
and targets have been developed, based on our own internal analysis, current climate change and renewable energy
policy, consideration of global sustainable development goals, and stakeholder feedback.

There is a summary of our Sustainability Strategy on pages 98-102, and Sustainability Action Plan on pages 144-148

The associated Sustainability Action Plan includes our Environmental Action Plan, and relates to our Losses Strategy, Our
Strategy for the Management of Insulation and Interruption Gases, Our Approach to Implementing Biodiversity Net Gain
and Visual Impact of Scottish Transmission Assets (VISTA) — Our Approach for RIIO-T2

Competition Strategy

Sets out our position on the potential to expand the role of competition during the RIIO-T2 period, and the interaction
with whole energy system and innovation. This document includes our Native Competition Plan and assessment of
RIIO-T2 capital investment projects against Ofgem'’s competition eligibility criteria.

There is a summary of our Competition Strategy on pages 149-150

www.ssen-transmission.co.uk


http://www.ssen-transmission.co.uk/riio-t2-plan/enabling-whole-energy-system-outcomes-policy/
http://www.ssen-transmission.co.uk/riio-t2-plan/innovation-strategy/
http://www.ssen-transmission.co.uk/media/3560/shet-stakeholder-engagement-strategy-final-document.pdf
http://www.ssen-transmission.co.uk/information-centre/our-stakeholder-engagement/implementing-the-strategy/
http://www.ssen-transmission.co.uk/sustainability-and-environment/sustainability-strategy/
http://www.ssen-transmission.co.uk/riio-t2-plan/sustainability-action-plan/
http://www.ssen-transmission.co.uk/riio-t2-plan/competition-strategy/

Cost to Customers

The GB electricity bill

GB homes and businesses buy their electricity from the
competitive retail supply market. Each supplier is liable for
Transmission Network Use of System (TNUoS) charges based on
their overall demand consumption. TNUoS charges recover the
cost of installing and maintaining the GB transmission system.

TNUOS charges are just one part of the overall electricity bill
paid by homes and businesses. The electricity bill comprises
wholesale, network, supplier and other costs. In addition to
TNUOoS, other network charges include the charge for the low
voltage distribution system and the cost of the operation and
balancing of the transmission system.

Ofgem' estimates that the average GB household electricity
bill is £577, of which £37 (6%) is due to transmission network
charges. This £37 is the total charge for all of the GB
transmission network including SHE Transmission in the north
of Scotland.

Impact of this Business Plan
on household energy bills

The revenue that we are allowed to recover under the
price control is paid by all GB electricity network customers
(households, businesses and generators).

The process for doing this is complicated. We have made
assumptions to allow us to illustrate the potential cost of this
Business Plan. These are assumptions and the actual cost will
vary by household and location; there is not a standard charge
for electricity transmission in your electricity bill.

Our assessment considers:

e The Certain View and Likely Outturn

e Theimpact of inflation (2% per annum)

e Ofgem'’s assumptions for financing our Plan, including two
assumptions for the Cost of Equity (4.3% and 4.8%)

Currently, the average GB household pays around £4.72 for the
north of Scotland transmission system. We model an increase in
the cost to between £5.43 and £5.96 in 2021/22 (the first year of
the RIIO-T2 period). This is in part due to continued growth of
the network and, in part, due to planned regulatory

finance changes.

By the final year of the RIIO-T2 period, 2025/26, we forecast that
the average GB household will pay between £6.73 and £8.02.
(Figures 6 and 7)

At a Glance
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Figure 6a Estimated cost (£ per year) of the north of Scotland
transmission network to the average GB household for Ofgem'’s
assumptions: Certain View
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Figure 6b Estimated cost (£ per year) of the north of Scotland
transmission network to the average GB household for Ofgem'’s
assumptions: Likely Outturn Assessment

Note Average GB consumption 3,100 kWh. Inflation assumption 2% pa.

@ 50% Existing Assets (pre RIIO-T2)
10% Inflation

® 19% Tax
15% Operations
6% New Investment

Figure 7 Make-up of the average household bill in 2025/26

Note The cost of borrowing and dividends to shareholders are includes within the
asset categories

A Network for Net Zero



At a Glance

Regulatory Settlement

Our RIIO-T2 Business Plan has been co-created to meet the expectations and needs of energy consumers, customers and
stakeholders in the north of Scotland and across GB. The focus of this Plan reflects the ambition of our stakeholders: to tackle the
climate emergency, to ensure a reliable and available transmission network, to improve resilience and security of supply, to act
sustainably and earn the trust of our stakeholders, and to do this cost effectively.

This Business Plan is also a submission to our regulator, the Gas and Electricity Markets Authority (or Ofgem). We are seeking approval
from Ofgem for this Plan, and to be allowed to recover the costs of delivering these stakeholder-led ambitions through household and
business electricity bills.

The regulatory framework which Ofgem applies to all energy network companies across GB does not exactly match with the way we
have presented this Business Plan. There are some differences in terminology and the way that costs and outputs are described.

Table 4 sets out this Business Plan in the framework described in Ofgem'’s May 2019 RIIO-2 Sector Specific Methodology Decision
(SSMD). This decision is available at here.

Reference in this Plan

Expenditure Categories £m Primary Outputst
Load Related Expenditure 891.0 | 1,327 MVA Pages 29-48
1,090 MW on B4
Non-load Related Expenditure 810.2 | 533 £Rm Pages 49-63
Security of Supply 272.6 | None Pages 67-76
Non-operational Capital Expenditure 57.8 | None Pages 77-78
Operating Costs:
Direct Operations 87.3 | Energy Not Supplied Pages 64-66
Closely Associated Indirect Operations 147.7 | Timely Connections Pages 85-103
Business Support 89.5 | Environmental Action Plan | Pages 106-108
2,356.1
Proposed Business Plan Incentive Sharing Factor To be confirmed by Supporting Document 12A.
Ofgem Regulatory Framework — Outputs

Incentives, Consumer Value
We have made a working | Proposition and Innovation
assumption of 25%

(pre-tax)
Uncertainty Mechanisms
Included in the SSMD e Third Party Driven Need (in part) Pages 79-84
« VISTA
e Whole System Co-ordinated Adjustment Supporting Document 12. Regulatory
e Licence Fees Framework — Uncertainty Mechanisms

. Business Rates

Additional Mechanisms ¢ Volume Driver

»  Strategic Wider Works

e High Value Transmission Projects

e Pre-construction

e Operating Cost Escalator

»  Sustainability Escalator

» Landowner Compensation

*  Subsea Cable Faults

e Operability and System Management,
including Black Start

e Brexit Import Tariffs

« HVDC Centre

Table 4 Overview of our proposals for the RIIO-T2 regulatory settlement (continued)

www.ssen-transmission.co.uk

These are the primary outputs described by Ofgem in the SSMD (Licence Obligations, LOs, or Price Control Deliverables, PCDs). For a full schedule of outputs in this Business
Plan see Appendix 4 Snapshot Tables: Outputs (pages 152-154)


http://www.ofgem.gov.uk/publications-and-updates/riio-2-sector-specific-methodology-decision
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-outputs-incentives-and-innovation
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-outputs-incentives-and-innovation
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-outputs-incentives-and-innovation
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-uncertainty-mechanisms
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-uncertainty-mechanisms

At a Glance: Regulatory Settlement

Reference in this Plan

Licence Obligations Description
Environmental Action Plan To produce an Environmental Action Plan | Pages 98-102 and 144-148*
and report annually on performance
Losses Strategy To integrate the Losses Strategy and Pages 98-102 and 144-148*
reporting into the Environmental Action
Plan
Network Access Policy To have a consolidated NAP in place and Page 66*
act in accordance with it
Timely Connections To make all connection offers on time Pages 94-96*
Output Delivery Incentives Targett Type
Energy Not Supplied <90 MWh pa Financial: reward / Page 66
penalty
International Benchmarking: ITOMs# Upper quartile Reputational Page 65
International Benchmarking: ITAMs} Upper quartile Reputational Page 54
Timely Connections 100% offers on Financial: penalty only | Pages 94-96
time
Quiality of Connections Survey thbc Financial: reward / Pages 94-96
penalty
New Infrastructure Survey tbc Reputational Page 96
SF6 Leakage <0.39% pa Financial: reward / Page 100
penalty
Whole System and Innovation Description
Network Innovation Allowance* £8 million funding, split 90:10 Page 132-135
Whole System* Three part bespoke mechanism to support | Page 136-139

whole system framework development
and solutions

Consumer Value Proposition Estimated Value (Em)

Reducing the risk of consumers Supporting Document 12A. Regulatory
overpaying: Framework — Qutputs, Incentives, Consumer
e Our Certain View and output 75.0 Value Proposition and Innovation

commitment
e Volume driver unit cost allowance 85

Connecting for Society:

e Bespoke commercial and 59.5
connections services*

e Network Access Policy* 5.0

e Local Energy Area Partnerships 6.6

Promoting the natural environment:

e Biodiversity net gain* 158.6
e VISTA* 30.7
e Local supply chains 6.4
350.3
"F\"roposgg\;/"ssibject to regulatory determination Table 4 Overview of our proposals for the RIIO-T2 regulatory settlement (continued)
Notin

*Also have supporting documents, as referred to in the Plan

A Network for Net Zero
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Our Strategy

The Climate Emergency

“The Committee on Climate Change
recommends a new emissions target
for the UK: net-zero greenhouse
gases by 2050.

Committee on
Climate Change

“In Scotland, we recommend a net-zero date of
2045, reflecting Scotland’s greater relative capacity to
remove emissions than the UK as a whole.

“We must now increase our ambition to tackle
climate change. The science demands it; the
evidence is before you; we must start at once; there
is no time to lose.”

Lord Deben
Chairman, The Committee on Climate Change

2 May 2019

The challenge

Climate change is already affecting people, ecosystems and
livelihoods around the world. The international scientific
community presents consistent and compelling evidence of
anthropogenic climate change and the consequential far-
reaching changes for the global environment'.

In December 2015, Parties to the United Nations Framework
Convention on Climate Change (UNFCCC) reached a landmark
agreement to combat climate change. The Paris Agreement’s
central aim is to keep global temperature rise this century to well
below 2° Celsius above pre-industrial levels and to pursue efforts
to limit the temperature increase even further to 1.5° Celsius. The
UK ratified the Paris Agreement in late 2016.

Each year the United Nations Environment Programme (UNEP)
publishes a report on global greenhouse gas (GHG) emissions
and progress towards the ambition of the Paris Agreement. The
most recent report* demonstrates continued global rise in GHG
emissions, and a growing gap from the emissions pathways for
the 1.5° Celsius goal (Figure 1.1).

In the UK, the national Government and Devolved
Administrations established the independent Committee
on Climate Change (CCC) to monitor progress on reducing
emissions and provide advice on meeting carbon budgets.

In its July 2019 report to Parliament', the CCC described the
continued fall in UK GHG emissions — by 40% since 1990 (Figure
1.2). Much of this reduction has been achieved in the power
sector and by industry. In Scotland, reductions in the power
sector have been even greater — falling by 91% since 2012.

The CCC monitors 24 indicators of progress in reducing
emissions and reports that only seven of these are on track. In
light of the legislation for net zero emissions targets, the CCC
argues for greater urgency in the development, implementation
and delivery of necessary policy changes.

GB Stakeholders’ views on climate change

The UK Government's quarterly public attitudes survey* on
energy and climate change records a steady upwards increase in
public concern about climate change. In the most recent survey,
80% of respondents were very or fairly concerned with 69%
believing it was already having an impact in the UK. The survey
documents consistent support for renewable energy at around
80% of the sample. Less than 5% report being opposed.
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Figure 1.1 Global greenhouse gas emissions

Source Figure 2.3, Emissions Gap Report 2018*
LUC = land use change. GtCO2e = gigatonnes of equivalent carbon dioxide

iSee, for example, United in Science, Science Advisory Group of the UN Climate Action Summit September 2019. Available at:

https://public wmo.int/en/resources/united_in_science

*Emissions Gap Report, UNEP, November 2018. Available at: www.unenvironment.org/resources/emissions-gap-report-2018

"Reducing UK emissions, 2019 progress report to Parliament, the CCC, July 2019. Available at:
www.theccc.org.uk/publication/reducing-uk-emissions-2019-progress-report-to-parliament/
*Public Attitudes Tracker: Wave 29, BEIS, March 2019. Available at: www.gov.uk/government/collections/public-attitudes-tracking-survey



m The Climate Emergency

National policy ambitions

In June 2019, the UK Government accepted the CCC
recommendation and amended the Climate Change Act
2008 by introducing a target for at least a 100% reduction
of greenhouse gas emissions (compared to 1990 levels)
in the UK by 2050.

“Standing by is not an option. Reaching net
zero by 2050 is an ambitious target, but it
is crucial that we achieve it to ensure we
protect our planet for future generations.”

Theresa May, former UK Prime Minister,
12 June 2019

www.gov.uk/government/organisations/department-
for-business-energy-and-industrial-strategy

Riaghaltas na h-Alba

"-'i Scottish Government
™ | govscot

The Scottish Government has passed legislation to
introduce the net zero target for 2045, with additional
targets to reduce emissions by 75% by 2030 and 90%
by 2040.

“There is a global climate emergency and
people across Scotland have been calling,
rightly, for more ambition to tackle it and
safeguard our planet for future generations.
Every single one of us now needs to

take more action — not just the Scottish
Government but also all businesses, schools,
communities, individuals and organisations.”

Roseanna Cunningham, Climate Change Secretary,
2 May 2019

www.gov.scot/policies/climate-change/
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Figure 1.2 UK greenhouse gas emissions

Source Figure 5.2, Net Zero — the UK's contribution to stopping global warming, the
CCC, May 2019'

LULUCF = land use, land use change and forestry. MtCO2e = megatonnes of
equivalent carbon dioxide

Implications for north of Scotland transmission
The largest role we play in combating climate change is through
our part in the GB power sector.

Considerable progress has been made in the decarbonisation of
the electricity generation sector over the past decade. While this
change has been rapid and profound, more remains to be done.
Electrification has an important role to play in removing the GHG
emissions from gas (80% of domestic use is for heating) and
petroleum (87% is used for transport)*.

Looking to the near term in the 2020s, the CCC scenarios
identify an around 60 TWh policy gap of low carbon generation
by 2030. This gap is after known built and contracted-to-
connect generation, and the full offshore wind ambition of 30
GW. To close this gap, the CCC argues for long-term contracts
for mature renewables.

Renewable and low carbon generation sites are located distant
from large population centres. This means the transport of
power through flexible, smart grid networks is an essential
aspect of policy implementation. This is recognised by the CCC,
who argue that: “A relatively large expansion in [grid] capacity

is likely to have low regrets” and consideration should be given
to future-proofing to achieve net zero emissions targets'!. This
position is shared by the National Infrastructure Commission*.

The north of Scotland and its islands have a significant
renewable energy resource from onshore and offshore wind,
hydro and (potentially) marine and tidal. In 2018 the total
installed generation capacity in GB was 101 GW, of which
renewable generation was 44.3 GW**. Twenty four per cent of
this renewable generation is located in Scotland and 15% in the
north of Scotland (Figure 1.3).

Data available at: www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/

*Energy consumption in the UK 2019, BEIS, July 2019. Available at: www.gov.uk/government/statistics/energy-consumption-in-the-uk
"Ofgem has published guidance on how energy networks should incorporate the CCC's advice in their business planning, available at:
www.ofgem.gov.uk/system/files/docs/2019/08/letter_to_networks_on_achieving_net_zero.pdf

*Strategic Investment and Public Confidence, National Infrastructure Commission, October 2019. Available at: www.nic.org.uk/
**Digest of UK Energy Statistics 2019, BEIS. Available at: www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes
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Figure 1.3 Renewable capacity at end 2018
Source Chart 1, Energy Trends, September 2019°

Against this policy background, we have an important role to
play in:

¢ Enabling the timely connection of renewable and low
carbon technologies to the north of Scotland transmission
network; and

e Ensuring the timely, cost effective strengthening of the
network, working in collaboration with others to develop a
smart, flexible whole energy system.

We have a second important role in combating climate

change through our own business activities. While our own
GHG emissions are relatively small as part of the GB total, we
recognise that there are cost effective steps we can take to make
reductions. Our main emissions are from F-gases*, our buildings
and transport, and the indirect consequences of electrical losses
from our network.

Best practice in corporate sustainability is predicated on the
monitoring and disclosure of environmental impact, including
GHG emissions'. On this basis we can set a science-based target
for reducing our GHG emissions in line with the ambitions of the
Paris Agreement.

The Science Based Target Initiative (SBTi) is

a collaboration between CDP, the United
Nations Global Compact (UNGC), World
Resources Institute (WRI) and the World Wide

Fund for Nature (WWF). The SBTi defines and
promotes best practice in science-based
target setting and independently assesses
and approves companies' targets.

The Climate Emergency

Responding to the challenge

The GB energy industry is undergoing significant transformation.
We identify four pervasive societal shifts that are impacting on
the way electricity networks are designed, built and operated.
Together, these trends — “the four Ds” — will be critical in our
response to the climate emergency.

@ Decarbonisation

The growth in capacity and output of low carbon generation

Decentralisation

Energy being produced and stored close to use

Digitisation

Information communications technologies and analytical
tools that can improve performance without increasing cost

Q . .
Democratisation

Collaborating with consumers and
stakeholders to design our energy future

The scale and speed of change within the energy sector
underway and forecast is vast. It encompasses broader societal
shifts — new technology, the consumer voice and environmental
concerns — as well as shifts specific to the sector. However
most commentators acknowledge that the primary driver is the
climate emergency and decarbonisation (Figure 1.4).

Affordability

Economic
growth

Decarbonisation Security of

supply

Figure 1.4 Survey of UK energy policy priorities to 2040: Issues
identified as 'high priority’ by industry experts
Source From Figure 8, Disruption and Continuity in
the UK Energy Transition: What do the experts think?*

Energy Trends, BEIS, September 2019. Available at: www.gov.uk/government/statistics/energy-trends-september-2019
Sulphur hexafluoride (SF6), used as an electrical insulator, is a greenhouse gas with a global warming potential of 23,900 times greater than that of CO2 over a 100 year

period. Being a synthetic gas it is not absorbed or destroyed naturally
'See, for example, CDP Global www.cdp.net/en

*Disruption and Continuity in the UK Energy Transition: What do the experts think?, UKERC, June 2019. Available at:

www.ukerc.ac.uk/publications/disrupting-uk-energy-system.html
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Our Strategic Objective, Themes and Goals

READ the full report on our stakeholder engagement
to review our strategic objective for the RIIO-T2 period

SUPPORTING DOCUMENT 1. Engaging on our
Strategic Objective

ﬂ\lr

Our strategic objective

In 2010 we worked with stakeholders to define our strategic
objective: to enable the transition to the low carbon economy

This objective has been the primary driver of our activities over
the past decade, evidenced by the doubling of connected
renewable generation and the significant growth of the north of
Scotland transmission network to transport renewable energy.
We believe we have been successful in achieving this objective
by working closely with customers and communities and, where
cost effective, using new technologies, deploying new ways of
working and instigating industry change.

In 2017 we decided to undertake a comprehensive, stakeholder-
led review of our strategic objective. The review was motivated
by the rising awareness of the climate emergency and the
ongoing changes in the energy sector. Our review questioned
whether our current objective was consistent with the
requirements for the transition to cleaner economic growth for
now and looking forward to 2025 and beyond. More broadly,
we wanted to understand if customers’ expectations from the
energy networks were changing and, if so, what customers and
stakeholders thought we should be focused on.

The primary finding of the review was support for
not changing our strategic objective. Stakeholders
thought it remained relevant and valid in the current
and future policy landscape, and were confident that
it was being acted upon. Stakeholders were strongly
supportive of our role in decarbonising the

GB economy.

However, stakeholders asked us to provide more context to our
strategic objective; what did it mean in practice? In particular, our
stakeholders asked how our strategy was delivering on the issues
that mattered most to them. Our research and engagement
showed that these issues were:

e Stakeholder engagement is critical

e Costs are important to everyone

e Performance on environment and sustainability is expected
and increasingly important

Looking to the next decade, our stakeholders thought that
environmental issues would be of increasing relative importance.

www.ssen-transmission.co.uk

Strategic themes and goals

In order to provide context to our strategic objective, we have
undertaken further consultation to develop our strategic themes
and goals (Figure 1.5).

e Our four strategic themes describe what we will do to
achieve our strategic objective. Through the themes we
bring whole system approaches, data and technology, cost
and value, and long term sustainable benefit to the heart of
our day-to-day business operations.

e Ouir five clear goals set out the performance targets that
we will use to measure our progress. Each goal is specific,
measurable and timebound (within the RIIO-T2 period). In
the consultation on our July draft Business Plan, 89% of
roadshow attendees supported the five clear goals
(page 26).

Our RIIO-T2 Business Plan is built around the stakeholder-led
direction captured our strategic objective, themes and goals.
There is detail on the specific steps we intend to take, the
associated cost and performance targets throughout this Plan.

The impact of the clean energy
transition on the fuel poor

At our stakeholder event in March 2018' there was
complete agreement that security of supply was
critically important for consumers, but cost was a

key area of disagreement between attendees. Some
participants, especially local authorities and voluntary
groups, thought it was important to ensure that fuel
poverty did not increase, whereas others argued that
there was an inevitability of costs increasing during the
clean energy transition. These stakeholders argued
that costs would go up no matter what, but that it

would be better to invest now to prepare for
the future.

We subsequently shared this conflict with our RIIO-T2
User Group to seek their advice on how we should
rationalise delivery of targets set by Government with
consumer expectations on cost. The User Group's
advice was that Government policy that is already in
place, for example decarbonisation of energy, must
be taken as a national requirement and, as such, has
primacy over the views of individual stakeholders. Our
role was to ensure cost effective delivery.

We agree and have adopted this approach in this
Business Plan.

'A full report on the March 2018 stakeholder event is available at www.ssen-transmission.co.uk/media/2730/ssen-transmission-stakeholder-workshop-report.pdf


http://www.ssen-transmission.co.uk/media/3222/engaging-on-our-strategic-objective.pdf
http://www.ssen-transmission.co.uk/media/3222/engaging-on-our-strategic-objective.pdf

Strategic objective

What we are trying to achieve

A Network for Net Zero: Our Strategic Objective, Themes and Goals ﬂ

©

Strategic themes

To enable the transition to the low carbon economy

How we will do things to achieve our strategic objective

Stakeholder-Led Strategy Safe and Secure
Taking a whole system approach to network Network Operation
operation and development to meet current and

future customers’ needs

Using data efficiently to understand, predict and get
the best network performance

Sector Leading Efficiency g Leadership in Sustainability
Integrated approach to whole life development and T(@ Trusting partners of customers and communities,
operation, using risk-based engineering to realising long-term benefit for society, economy

deliver value

Our goals

and environment

How we will measure success towards our strategic objective

OIOIDIOIS

Transport the renewable electricity that powers 10 million homes
Our RIIO-T2 Certain View will deliver an electricity network with the capacity and flexibility
to accommodate 10 GW renewable generation in the north of Scotland by 2026

Aim for 100% transmission network reliability for homes and businesses
By investing in new technology and ways of working, when cost effective for customers to do
so, we will strive for 100% transmission network reliability for homes and businesses by 2026

Every connection delivered on time
By 2026 we will provide every network connection, tailored to meet our
customers' needs, on time, on budget and to our customers' satisfaction

One third reduction in our greenhouse gas emissions
Reduce the controllable greenhouse gas emissions from our own
operations by 33% by 2026, consistent with a net zero emissions pathway

£100 million in efficiency savings from innovation
Our RIIO-T2 Certain View includes £100 million of cost savings through
productivity and increased innovation, and we aim to go further to save more

Figure 1.5 Our strategic objective, themes and goals

A Network for Net Zero
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A Stakeholder-Led Business Plan

READ the full report on our engagement for this
RIIO-T2 Business Plan on how stakeholders have co-
created our Plan

SUPPORTING DOCUMENT 2. Report on RIIO-T2
Business Plan stakeholder engagement

VISIT the dedicated webpage for our RIIO-T2 Business
Plan engagement, events, consultation and reports

1,

AN

My,

Our RIIO-T2 Business Plan is based on over two years of
extensive and intensive stakeholder engagement, consultation
and research which has taken us the length and breadth of the
north of Scotland and far beyond. From project-specific public
consultation events to wide-ranging bilateral engagements,
workshops and events, we have deployed a range of
communications and engagement methods to ensure all our
stakeholders have had the opportunity to shape this RIIO-T2
Business Plan. Whilst our network operating area is clearly
defined, we recognise that the impact of our activities, and by
association our stakeholders, extends far beyond the north

of Scotland. Not least in the critical role the north of Scotland
transmission network plays in meeting GB energy needs and
national renewable and climate change targets. The costs of the
transmission system are ultimately spread across and recovered
from GB electricity consumers.

Given our national role, we have been careful to engage across
GB - all energy consumers, representative bodies, elected
members and governments — to ensure our that we involved
consumers and stakeholder groups beyond the north of
Scotland. In particular, we have proactively targeted our public
consultations to stakeholders across GB, from direct mailings to
the extensive use of social media, to maximise the reach of

our engagement.

Processes

Strategic
e.g. Strategic Objective;
Energy Scenarios

Policy Goals
e.g. Sustainability
Strategy; Transparency

Emerging
Thinking Plan

e.g. Connections;
Project Development

We have followed a structured process in our stakeholder
engagement and research for the development of this RIIO-T2
Business Plan (Figure 1.6):

We started in 2017 by exploring strategic issues that would
underpin the Plan: what do our stakeholders consider to be the
most important things we do? What views do customers and
stakeholders have about the future of energy?

From late 2017 into 2018, we started to engage on the topic-
specific outcomes that our stakeholders expected; for example
for the environment and a sustainable business.

By mid-2018, our research and engagement was focused on the
processes that were key to delivering the policy outcomes: how
we best develop and deliver capital investments? How could be
improve the connections customer experience?

This phase of development concluded with the publication of
our Emerging Thinking consultation in February 2019. This was
in response to stakeholders' requests to see the entire picture in
one place.

Building on feedback to the Emerging Thinking, in spring 2019
we worked with customers and stakeholders on the detail of
our Business Plan. This included taking into account the new
legislative framework for net zero GHG emissions.

We published our full draft Business Plan for consultation on 27
June 2019. This was accompanied by an intense programme
of outreach and engagement to ensure that we had both
accurately captured the views that we had heard to date, and
that there was nothing we had missed.

The feedback from that consultation has resulted in a
strengthened and improved final RIIO-T2 Business Plan.

Draft Business

Refinement Final
e.g. Reliability Goal; Business
Actions and Initiatives Plan

Detailed Design
e.g. Targets; Actions;
Investment Options

STAKEHOLDER ENGAGEMENT and RESEARCH: identification, mapping, involvement and engagement

RIIO-T2 USER GROUP and RIIO-2 CHALLENGE GROUP: scrutiny and challenge

2017 2018

2019

Figure 1.6 Approach to stakeholder engagement in the development of this RIIO-T2 Business Plan

www.ssen-transmission.co.uk
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http://www.ssen-transmission.co.uk/riio-t2-plan/riio-t2-our-stakeholder-engagement-journey/

In summer 2018 we appointed our RIIO-T2 User Group (page
28) and later that year Ofgem announced the RIIO-2 Challenge
Group (below). Both have scrutinised and advised on behalf of
the wider stakeholder community.

In addition, throughout, we have involved our organisation: from
our shareholders and our Board to our frontline employees.
Everyone has had an opportunity to contribute to the
development of this ambitious Business Plan.

Inclusive, ambitious and transparent

:2 2500+ engagements
14 events

18 consultations

0O @

50+ organisations involved

D
D

1700 consumers participated
in willingness to pay

&)

User Group members

The RIIO-2 Challenge Group {¢/(: =

In March 2018 Ofgem decided to set up an independently
chaired RIIO-2 Challenge Group' to assess network licensees'’
Business Plan proposals and report on their findings. In its RIIO-
2 Sector Specific Methodology consultation* Ofgem directed
licensees to submit draft Business Plans to the Challenge Group
on 1 July and 1 October 2019.

We have met with the Challenge Group four times and

received feedback on our July and October draft Business

Plans. The focus of this feedback has been largely to request
further information on the detailed justification, efficiency and
deliverability of our expenditure proposals, along with the design
of regulatory mechanisms and the outcome of our
financeability assessment.

The final report of the RIIO-2 Challenge Group will be published
on Ofgem'’s website in early January 2020.

A Stakeholder-Led Business Plan _

Willingness to Pay research

In early 2019 we undertook a joint Willingness to Pay
study with other GB transmission licensees to help
understand what is important to end consumers (both
domestic and non-domestic). We aimed to quantify
the value that GB energy consumers place on specific
services; that is, how much they might be willing to pay
for improvements in some of the services we provide.

Over 1,000 domestic consumers and 600 non-domestic
consumers responded to the electricity component of the
survey. The nine service attributes we asked consumers
about were:

Risk of power cuts

Time taken to recover from blackouts
Undergrounding of overhead lines

Improving visual amenity of overhead lines
Improving the environment around
transmission sites

Investing in innovation projects

Supporting local communities

Investing to make sure the network is ready for
electric vehicle charging

Investing to make sure the network is ready to
connect renewable generation

Using econometric models, the research found

that consumers are, on average, willing to pay for
improvements in all the service attributes presented to
them. The reported level of willingness to pay identified
across each area typically exceeds the costs of the
provision and, on the face of it, contributes to the
justification for enhanced service provision. While the
research undertaken was rigorous using best practice
techniques, there are a number of known weaknesses
with this approach. Accordingly, it recommended that
the findings are used cautiously and not in isolation. We
agree and, hence, have only used the outcome where
appropriate to validate other analytical tools used in the
development of this Business Plan.

The results support the wider stakeholder engagement
that we have conducted — consumers want us to invest
in reliability, being environmentally leading, supporting
local communities and meeting the needs of the future
— and are willing to pay for it. However, this Willingness
to Pay research does not provide, in insolation, sufficient
evidence for us to proceed with a particular investment
or activity.

Read the final report here www.ssen-transmission.co.uk/
media/3455/consumers-willingness-to-pay-final-0107.pdf

A Network for Net Zero

www.ofgem.gov.uk/network-regulation-riio-model/network-price-controls-2021-riio-2/riio-2-events-seminars-and-working-groups/riio-2-policy-enhanced-

stakeholder-engagement
www.ofgem.gov.uk/system/files/docs/2019/01/riio-2_sector_methodology_0.pdf
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Response to our
June consultation

Roadshows

Our senior management team led five roadshow events across
Scotland in August 2019. These events presented our June
draft Business Plan and gave stakeholders the opportunity to
challenge our business experts.

At the events we used slido interactive technology to ask
questions and gather feedback. The results from our four key
questions are shown to the right.

Written responses
We received 1100 written responses to our June consultation
from a range of key stakeholders.

“We are supportive of all 5 of the goals set out at
the start of the plan. We think they are sufficiently
ambitious and set a positive precedent.”

Citizens Advice Scotland

SCOTTISH  "We welcome SSEN Transmission’s leadership in
HEJHEE'E' sustainability, which has been demonstrated during

@Eiﬂ;"l the RIIO-T1 period and which we are keen to

== support during the RIIO-T2 period. Our view is that
the proposals set out in the Draft Business Plan can
help to deliver a Nature Rich Future for Scotland”
Scottish Natural Heritage

e “Nothing obvious missing. Connections policy
: changes will address all things members have been
soattish saying." Scottish Renewables
renewables

"Government have legislated for Net Zero, good
to see our focus here. Pleased to see extent of
stakeholder engagement and would encourage
this to continue” BEIS

l
| Despanmaed 1ed
Ia.uwa Freag

L Fxharia Syasgy

The report on the consultation findings can be read here.

On a scale from one to ten, how important do you think it is to
achieve net zero emissions?

62%

— 16%
13%

3% g9 1y 3% |
4 5 6 7 8 9 10

1 2 3

For investments that are
currently uncertain, we
propose that funding is
only released as and when
it is required, protecting bill
payers from unnecessary
spend. Do you agree with
this approach?

® 87% Yes
@ 13% No

O ® 80% Yes
@ 20% No

Our current share of a
typical electricity bill is
around £5 a year. We
forecast this cost will rise to
around £7 a year by 2026,
which includes forecast
increases in inflation. Do
you think this is fair and
affordable based on what
you have heard today?

Do you believe that our five
goals are the priority areas
for our business and are

i itious?
suitably ambitious? ® 89% Yes

@ 11% No

Figure 1.7 Response to our June consultation on the full draft RIIO-T2 Business Plan

www.ssen-transmission.co.uk
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How stakeholders have influenced
this Business Plan

Our structured process for the development of this Business
Plan means that stakeholders haven't just commented on
proposals that we have presented, but our customers and
stakeholders have, in many areas, been central to the shaping of
the proposals, targets and actions.

Strategic objective While stakeholders supported our strategic
purpose, they told us that it was not clear how this was
influencing our day-to-day operations or how success would be
measured. From this input, we worked with our stakeholders to
develop the strategic themes and five clear goals.

GB impact Our RIIO-T2 User Group strongly advised on the
importance of our GB role requiring GB-wide stakeholder
input. From this, we sought to expand our reach; for example to
Citizens Advice Bureau as well as Citizens Advice Scotland, and
to Energy UK as well as Scottish Renewables.

Reliability goal In feedback to the consultation on our draft
Business Plan, stakeholders questioned the cost of achieving
100% reliability for homes and businesses. With guidance from
our User Group we have redrafted this goal to be clear that only
cost effective actions will be taken.

Socio-environmental benefits In the context of sustainability,
engagement, whole system and innovation, stakeholders
(especially technical and consumer representatives) advised us to
expand our methodologies to include social and environmental
costs and benefits. We developed our cost benefit analysis
methodology for this Plan to do this, and have set out actions to
develop this further during the RIIO-T2 period.

Fuel poverty We sought advice from experts on whether we

had a role to play, as the north of Scotland transmission system
owner, in the battle against fuel poverty. Upon this advice, we
have decided that we can take collaborative action where we are
not duplicating or replacing actions better taken by others.

Uncertainty Many commentators, including Citizens Advice,
expressed concern about uncertainty in the future of energy
potentially leading to unnecessary expenditure or allowances
that would drive up the cost for consumers. The approach to
managing uncertainty that we have developed seeks to manage
this risk openly and transparently.

Track record Our stakeholders, especially in the north of
Scotland, told us that we have a track record to be proud of,

not least in delivering capital investment on time and under
regulatory allowances. Given this, we present this Plan as a
continuation of our successes, and only setting out more
material changes where stakeholders have told us that we could
do better.

A Stakeholder-Led Business Plan

Uncertainty about net
zero requirements

Our stakeholders have strongly and consistently
supported our commitment to the achievement of GB
net zero targets (Figure 1.7). Some have argued that we
should go further; others have expressed concern about
the potential for unnecessary cost to energy consumers.
The approach we have adopted to ensure we efficiently
achieve net zero targets during the RIIO-T2 period is:

To assess the expenditure required under a ‘fast’ net
zero pathway. We estimate this could be in excess of
£5 billion

Considering that expenditure forecast in detail,
assess how much of that investment is justified
now, i.e. there is low risk of regret in making the
investment. We call this the Certain View with
forecast expenditure of £2.4 billion.

Of the expenditure not in the Certain View, design
regulatory uncertainty mechanisms that allow for
additional investment once it can be justified.

In response to stakeholders' feedback on the June draft
Business Plan consultation, we have added a fourth step:

iv. Review the Certain View to ensure that allows for
timely additional investment without undue or costly
delay. This review has careful considered our planned
development expenditure to mitigate this risk (pages
38-39).

This approach — investing only when the need is certain —
removes the risk to GB energy consumers of unnecessary
cost (Figure 1.8).

Forecast expenditure (Ebn)

Fast net zero pathway Business Plan approach

@ Potential Certain View @ Uncertainty Mechanisms

Figure 1.8 Our forecast of the potential expenditure to
achieve the ‘fast’ net zero pathway: certain and uncertain

A Network for Net Zero
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Our RIIO-T2 User Group

VISIT the dedicated webpage of our RIIO-T2
User Group.

The User Group's final report on our RIIO-T2 Business
Plan will be published here in late December 2019.

www.ssen-transmission.co.uk/talk-to-us/user-group

g

During summer 2018 we undertook an open recruitment
process to appoint our RIIO-T2 User Group. The Group
comprises six independent members, including the Chair, along
with representatives of the ESO and SHEPD (Figure 1.9).

While the appointment of a User Group was a mandatory
requirement of the RIIO-2 regulatory process', we welcomed
and supported this innovation. In establishing our User Group
we sought to build upon and learn from the independent
Stakeholder Advisory Panel* that we established in 2017 to
bring insight and advise our Board on stakeholders’ views. One
member of the RIIO-T2 User Group is also a member of the
Stakeholder Advisory Panel.

The role of our RIIO-T2 User Group is to “scrutinise and provide
input and expert challenge to the transmission company’s
business plan”. To do this, the Group has met regularly over the
past 18-months and undertaken detailed examination of our
past performance and future plans. The User Group has had
unrestricted access to all aspects of our business planning and
our people, including our Board and senior management team.

In all areas of our business planning the User Group has
encouraged us to broaden and deepen our stakeholder
engagement, to constantly assess the contribution of our Plan
to GB net zero targets and, above all, to be ambitious in the
interests of all GB energy consumers.

The User Group will make its final report to Ofgem on this
Business Plan, and the process of developing it, in late
December 2019.

Key topics where feedback from our
RIIO-T2 User Group has influenced this
Business Plan:

Future Energy Scenarios and Net Zero

The User Group scrutinised and challenged our use of scenarios
in the development of the Business Plan, including the North of
Scotland Future Energy Scenarios and the ENA Core Scenario,
see pages 31-32. Ultimately the Supporting Document 3:
Planning for Net Zero: Scenarios, Certain View and Likely Outturn
was prepared in response to a User Group request to consolidate
and detail this work.

Stakeholder Engagement Strategy

Our new Stakeholder Engagement Strategy for RIIO-T2 was
reviewed by the User Group prior to consultation. The Group
supported the ambition, yet advised further consideration

be given to building relationships and identifying advocacy
opportunities. These comments were brought into the final draft
of the Strategy, see pages 90-93.

Commercial and Connections Policy

In a discussion on the first draft of our new Policy proposition

for RIIO-T2, the User Group suggested that we strengthen our
ambition and aim to be the connections provider of choice. They
felt we could expand on the customer experience, enhance
engagement and customer satisfaction. We incorporated these
ideas into the final draft of the Policy, see pages 94-96.

Asset Management

Given the materiality of effective asset management to our
customer service outcomes, the User Group intensively
interrogated our approach and the basis of the reliability goal. In
response to this, we have reframed our ambition and goal in the
context of our growing network and the criticality of maintaining
cost effective outcomes, see pages 51-57.

Deliverability

The User Group wanted to see our plans for the delivery of our
RIIO-T2 Business Plan outcomes. ‘Deep dives’ explored our
approach to effective capital delivery and the lessons we have
learned from RIIO-T1. From this, we have undertaken further
analysis of historic and forecast efficiency gains from native
competition, see pages 40-41.

5
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www.ofgem.gov.uk/system/files/docs/2018/04/riio-2_enhanced_stakeholder_engagement_guidance_v13_final.pdf

www.ssen.co.uk/StakeholderEngagement/Panels/
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Building a Network for Net Zero
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Integrated approach to whole life
development and operation, using Transport the renewable
electricity that powers

risk-based engineering to
deliver value. 10 million homes

Sector Leading
Efficiency

STRATEGIC

THEME

£100 million in efficiency
savings from innovation

Main targets

Our clear goal is the efficient and timely growth our network to accommodate the renewable generation necessary for the
decarbonisation of the GB economy. The main targets below directly measure our progress towards achieving this goal under the

Certain View.
RIIO-T2 type! Metric RIIO-T1 Equivalent RIIO-T2 Output
Output
Shared Use Infrastructure PCD MVA Forecast outturn: 2,047 MVA by 31
Increase in shared use infrastructure capacity 4,166 MVA March 2026
Reactive Power PCD MVAr None +325/-225 MVAr
Increase in reactive power capacity by 31 March 2026
Strategic Network Capability PCD MW Forecast outturn: 795 | 1,090 MW on B4
Increase in boundary transfer capability MW on BO; 1,390 by 31 October
MW on B1; 280 MW | 2026¢
on B3b; 252 MW on
B10 (sub boundary)
Early Engagement CVP(R) Number per annum | None 5 events per
Regional and community engagement events annum
on north of Scotland future energy scenarios
and strategic network development

Type is a regulatory categorisation: LO = Licence Obligation; PCD = Price Control Deliverable; ODI (P/R) = Output Delivery Incentive with financial Penalty and/or Reward; Rp
= Reputational; CVP = Consumer Value Proposition; UM = Uncertainty Mechanism
fBoundary capabilities are based on a given generation and demand background. For the purposes of reporting cumulative deliverables, the boundary capability uplifts from
the individual projects have been arithmetically added. However, the aggregate boundary uplift over time will not necessarily equal the arithmetic sum due to the sensitivity of
the boundary capability to generation and demand backgrounds

Cost of delivering our Certain View outputs (Em)

Our Certain View forecast expenditure during the RIIO-T2 period to deliver the capital investments described in this section, and
achieve the targets above, is £891 million. A comparison with equivalent capital expenditure for load growth during the RIIO-T1 period

is made on page 106.

Target Cost category 2021/22 2022/23 2023/24 2024/25 2025/26 Total
Sole Use Infrastructure Capital Load 59.8 13.3 41 0.0 0.0 77.2
For new and modified connections
Shared Use Infrastructure Capital Load 48.5 65.5 10.3 0.0 0.0 124.3
To increase network capacity
Strategic Network Infrastructure Capital Load 112.0 159.1 120.6 83.6 851 560.4
To increase boundary capability
Development of Future Infrastructure Capital Load 23.6 23.6 27.3 27.3 27.3 129.1
Network planning, design, development
and engagement

891.0

www.ssen-transmission.co.uk




Building a Network for Net Zero

Scenario Planning and Net Zero Emissions Targets

READ about all the scenarios we have used to develop
this Business Plan, and how these compare with the
Certain View

SUPPORTING DOCUMENT 3. Planning for Net Zero:
Scenarios, Certain View and Likely Outturn

SUPPORTING DOCUMENT 3A. North of Scotland
Future Energy Scenarios

1,

R

Use of scenarios in business planning

Scenarios are an important business planning tool that present
alternative views of the future. Through considering a number
of future scenarios, business plans can make an assessment of
uncertainty and consider options to manage that uncertainty.

For electricity networks, scenarios focus on the potential future
use of the network. Specifically the source of electricity that
enters the network (typically, generation) and the consumption
of electricity that exits the network (typically, consumer demand).
The factors that influence these variables are wide ranging and
include demographics and population distribution, the rate of
growth of the economy and the pace of technological change.
Scenarios must also consider the ability of the electricity network
to operate safely and securely under the generation and

demand assumptions.

Lessons from RIIO-T1

Scenarios were an important part of our business planning for
the RIIO-T1 period. In 2008, the Electricity Networks Strategy
Group (ENSG) — a cross-industry group jointly chaired by the
UK Government and Ofgem — developed three scenarios: Slow
Progression, Gone Green and Accelerated Growth (Figure 2.1).

Combining the three scenarios with stakeholders’ views and
the status of known generation developments, we assessed the
credible minimum volume of onshore generation connections
during RIIO-T1. This Baseline View was +1.1 GW, significantly
below all three scenarios (+3-8 GW).
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Figure 2.1 Use of scenarios for the RIIO-T1 business planning

fFuture Energy Scenarios, National Grid, July 2019. Available at: www.fes.nationalgrid.com

The forecast outturn for RIIO-T1 is +4 GW: significantly above
the Baseline View and between the Slow Progression and Gone
Green scenarios.

The upfront capital investment programme set out in our
RIIO-T1 Business Plan was based on connecting the Baseline
View. Recognising that the three scenarios, along with other
evidence, strongly argued that a higher volume of generation
than the Baseline View was likely to connect during the RIIO-T1
period, we developed flexible regulatory funding mechanisms
that have automatically allowed additional capital investment to
enable these connections based on need. This approach was
very successful in business planning for the RIIO-T1 period, and
we are proposing similar approach in this RIIO-T2 Business Plan.

Scenarios used in our RIIO-T2
business planning

We have used three sources of future energy scenarios:

1. ESO Future Energy Scenarios

National Grid, in its role as the GB ESO, develops Future Energy
Scenarios (FES) for the GB energy industry looking out by 30
years and beyond.

The current version of the ESO FES was published in July 2019t.
This combines two drivers — speed of decarbonisation and level
of decentralisation — to produce four scenarios: Consumer
Evolution, Steady Progression, Community Renewables and Two
Degrees (Figure 2.2a). The ESO FES is used to inform investment
for large strategic upgrades to the GB transmission network,

in particular in the annual Network Options Assessment (NOA)
process'.

2. North of Scotland Future Energy Scenarios

Building upon the national political, economic, social and
technological possibilities explored by the ESO FES, during 2017
and 2018 we undertook a detailed examination of the many
unique factors and drivers that have the potential to influence
future development requirements on our network. This resulted
in our North of Scotland Future Energy Scenarios (NoS FES) with
three scenarios: Proactive Decarbonisation, Local Optimisation
and Cost Limitation (Figure 2.2b).

3. Energy Networks Association core scenario

In late 2018, as part of the RIIO-2 regulatory process, Ofgem and
its RIIO-2 Challenge Group asked the GB energy networks, gas
and electricity, to work together to establish a common ‘core’
future energy scenario. Co-ordinated by the Energy Networks
Association (ENA), the networks worked together to identify the
key drivers of energy networks for the RIIO-2 period using the
2018 ESO FES assumptions and, from this, make a subjective
assessment of a core scenario (Figure 2.2c).

A Network for Net Zero

fMore information on the NOA process is available at: www.nationalgrideso.com/insights/network-options-assessment-noa


http://www.ssen-transmission.co.uk/riio-t2-plan/planning-for-net-zero-scenarios-certain-view-and-likely-outturn/
http://www.ssen-transmission.co.uk/riio-t2-plan/planning-for-net-zero-scenarios-certain-view-and-likely-outturn/
http://www.ssen-transmission.co.uk/media/3411/north-of-scotland-future-energy-scenarios-full-report.pdf
http://www.ssen-transmission.co.uk/media/3411/north-of-scotland-future-energy-scenarios-full-report.pdf

m Scenario Planning and Net Zero Emissions Targets

Taken together, the three suites of future energy scenarios
described above represent nine different potential future
pathways for energy in GB and the north of Scotland. For existing
and new connected generation in the north of Scotland, the
range of potential outcomes in 2025/26 varies between 8.6 GW
and 15.7 GW.

The variety across the scenarios is intentional and welcome as
it allows for comprehensive assessment of the capability of our
RIIO-T2 Business Plan to accommodate the widest range of
credible energy futures.
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This was a key stakeholder observation during the development
of the NoS FES - that the scenarios should focus on defining the
end member outcomes and, hence, stakeholders could have
confidence that our Plan is capable of delivering in consumers’
interests regardless of what the future holds.

Net zero scenarios

The future energy scenarios described above were developed
prior to the CCC's recommendation, and subsequent
Governments' adoption, of the net zero targets and so do not
explicitly consider pathways to achieve the target:

*  None of the scenarios in the 2019 ESO FES achieve net
zero by 2050. The ‘greenest’ scenarios — Two Degrees and
Community Renewables — are predicated on the 2° Celsius
warming pathway.

The Proactive Decarbonisation scenario in the NoS FES sets
out the credible maximum decarbonisation of the energy
system in the north of Scotland. This scenario is predicated
on the 1.5° Celsius warming pathway consistent with net
zero, however the NoS FES does not look beyond 2030.

*  Net zero was not identified as a driver or consideration for
the ENA core scenario.

In order to test the ability of our Business Plan to accommodate
the net zero target, we have examined the available evidence to
determine a credible generation and demand outcome for the
end of the RIIO-T2 period consistent with net zero emissions by
2045. We have concluded:

e Forenergy demand, while it is credible to plan for some
growth due to electrification (particularly of transport), the
impacts on the electricity transmission system are likely to
be negligible during the RIIO-T2 period. These are captured
in the Proactive Decarbonisation NoS FES. However, more
significant impacts are likely beyond 2026 and, hence,
planning and development works are critical during RIIO-T2.
These activities are a key part of our RIIO-T2 Business
Plan outputs.

e For electricity generation, the Proactive Decarbonisation
NoS FES is a net zero emissions pathway. To provide an
alternative pathway, we have combined elements of the
2019 ESO FES Two Degrees and Community Renewables
to create a FES Net Zero Proxy scenario. This suggests that
connected generation outturn between 13.6 GW and 15.7
GW in 2025/26 would be required (Figure 2.2d).

North of Scotland Future Energy Scenarios We
engaged with over 150 stakeholders

“Good to see SSEN consulting on this vital segment
of the future energy system”

-Energy UK (energy efficiency, heat and electric vehicles)




The Certain View

Scenarios are a useful planning tool to assess the range of
potential outcomes over a future time period.

However scenarios are, by design intent, based on broad
assumptions. This can be termed a ‘top down’ approach. For
example, an assumption that energy demand will increase by
a specified percentage per year across a region. Within that
broad assumption there can be significant local variability and/
or regional uncertainty. Accordingly, scenarios have limitations
when determining the detailed scope of specific investments
or activities.

Every investment or activity in our RIIO-T2 Business Plan has
been identified from a detailed examination of the underlying
need and the options available to meet that need. This includes
both future energy scenarios (top down) and all of the local
factors (bottom up) that contribute to need. By combining all
known relevant information, we can have confidence that our
conclusion is the most cost effective output.

All of the investments and activities identified through this
comprehensive approach are combined to give an overall view
of the Business Plan — we have called this the Certain View. It
is made up of investments and activities where there is strong
evidence of need and where the best option can be identified.

Given the timescale of the Business Plan, being prepared in
2019 to cover the period out to 31 March 2026, there will be
other investments and activities that are currently uncertain but
will become certain during the lifetime of the Plan. Top down
scenarios, such as the ESO FES and NoS FES, can be directly
compared with the Certain View to provide an invaluable insight
into the likely extent of uncertainty in the Plan.

Methodology for determining the Certain View

The Certain View is every activity and investment that we
propose to undertake during the RIIO-T2 period where there
is compelling evidence of heed and we have concluded on a
preferred solution. This encompasses:

»  Capital investment to grow the network and accommodate
new renewable generators and other system needs: this
section 2

¢ Theinvestment to maintain the network for safe and secure
day-to-day operations: section 3

e Our planning and investment to ensure ongoing resilience
from threats and security of supply: section 4

e The service we provide to customers and communities, and
how we run our business sustainably in the interests of the
environment and future energy users: section 6

The timing, location and capacity of new generation (including
interconnection, storage and distributed generation) is the main
uncertainty impacting the future of the transmission system in
the north of Scotland. The nine future energy scenarios indicate
the range of potential connected generation outcomes in
2025/26 varies between 8.6 GW and 15.7 GW.

Building a Network for Net Zero m

Accordingly, the focus for the development of our Certain View
has been on identifying where there is strong and certain need
for capital investment to grow the network. However, this has
not been done in isolation from our wider business planning, in
particular achieving efficient integrated delivery of construction
works (e.g. with nearby asset maintenance investments). Other
forecast expenditure, such as IT and cyber security, operations
and resilience, has been determined on the basis of the Certain
View capital investment programme.

Our detailed ‘bottom up’ approach to assessing the need for
capital investment during the RIIO-T2 period is built upon the
existing industry framework and our long term network plans.
There are three parts to our approach (Figure 2.3).

Wider system

The growth of renewable generation in the north of Scotland,
coupled with relatively static gross demand (to date), has seen
an increase in the magnitude of north to south power transfer.
This has driven significant network reinforcements over the past
decade. Both the NoS FES and the ESO FES show a continuing
need for boundary capability increase* during RIO-T2 (with only
the Cost Limitation scenario suggesting that modest further
reinforcement may be required (Figure 2.2a-d).

Long term network planning

There is an existing framework for long term
investment planning under the annual Electricity
Ten Year Statement (ETYS)! and Network Options
Assessmentt (NOA) processes for GB:

The ETYS presents future requirements of the GB
transmission system; and

From the results of the ETYS, the TOs produce
asset solutions to address the required capability
needs. These options, alongside non-asset
options, are assessed through the NOA.

The outcome of the NOA is recommendations to the
TOs to delay or continue identified capital investment
options. In the most recent January 2019 NOA
report, we were given three “proceed” signals: the
East Coast Onshore 275kV Upgrade, the East Coast
Onshore 400kV Upgrade and the Eastern HVDC

link. Construction of two of these projects are in the
Certain View (Table 2.1), along with the continued
development of the Eastern HVDC Link.

A Network for Net Zero

More information on the ETYS is available at: www.nationalgrideso.com/insights/electricity-ten-year-statement-etys
fMore information on the NOA process is available at: www.nationalgrideso.com/insights/network-options-assessment-noa
*Boundary capability is a measure of the wider system capacity. Details of the main GB transmission boundaries are available in the ETYS



The Certain View

Given the strong evidence for continued generation growth,
the NOA recommends we proceed with reinforcement options.
The NOA also considers commercial solutions to reduce the
costs of network constraints. These solutions can allow the ESO
to manage constraints pending the delivery of infrastructure
reinforcement. We are continuing to work with the ESO and
customers on opportunities for such commercial solutions
during RIIO-T2.

Regional

The regional part of our approach undertakes detailed system
planning in local areas. In general, this is driven by the need to
connect new generation. We define two types of

investment need:

1. Sole-Use infrastructure, with a single user of the
transmission equipment such as an onshore or offshore
windfarm. Most commonly this is the local connection
infrastructure or flexible access arrangement to connect a
generation customer to the nearest point on the existing
network.

2. Shared-Use infrastructure, where there are multiple users
(generators and demand) of the network assets.

The need for Sole-Use and Shared-Use infrastructure can be
highly uncertain due to the nature of the drivers. For example,
the certainty over which customer will connect and when. For
this reason, our Certain View includes only five such projects
with known investment pathways (Table 2.1). Like the RIIO-T1
period, we have defined uncertainty mechanisms that will
automatically release funding for additional uncertain Sole-Use
and Shared-Use infrastructure once the need is confirmed (see
pages 81-82).
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Figure 2.3 Approach to transmission system planning
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Operability

The growth in renewable generation customers connected to
the north of Scotland transmission network (including the use of
flexible access arrangements) has created particular challenges
for the safe and secure operation of the network:

e Adecline in voltage performance. This can be reduced
voltage or sudden, large changes in voltage during periods
of heavy loading on the network. Conversely high voltages
arise in low wind conditions. To address this, we invest
in reactive compensation equipment including specialist
equipment, e.g. STATCOMS, that can provide dynamic
voltage support at strategic network sites;

e Widening extent power quality issues such as flicker and
harmonic distortion. We can use equipment (for example,
filters) to remedy these disturbances; and

e Reduced fault currents, requiring re-setting of
protection systems.

These operability issues are exacerbated by the closure of
conventional thermal generating stations. The loss of these
stations reduce the system inertia and also weaken the historic
response to a Black Start situation, and we are working with the
ESO to identify network solutions (e.g. synchronous condensers)
that would provide whole system benefits. Our Business Plan
includes a regulatory mechanism that will allow funding to
undertake such actions and investments that are required during
the RIIO-T2 period to address operability issues when supported
by the ESO (page 83).

“We are supportive of your inclusion of proposals for
an uncertainty mechanism during the RIIO-2 period

to reflect changing potentially requirements.”

- ESO response to consultation on draft Business Plan

Growth capital investments
in the Certain View

Excluding capital investment solely to replace or refurbish
existing assets (section 3), there are four parts to our Certain
View to grow the network (Table 2.1):

1. Strategic wider investments that have been given a
consistent sustained ‘proceed’ signal by the NOA. The two
projects to reinforce the East Coast transmission system
were assessed as critical in the January 2019 NOA, driven by
the need to increase boundary transfer capability between
the SHE Transmission and Scottish Power Transmission
regions. For both projects, the optimum delivery year is
the same across all four ESO FES scenarios. While these
investments are primarily growth-driven, the work is on
existing assets so also improves condition, reduces risk of
failure and reduces ESO system operation costs.



Sole-Use and Shared-Use infrastructure investments

that commenced during RIIO-T1 and will be completed

in RIIO-T2. All seven of these projects are to increase

the regional capacity on the transmission system to
accommodate growth in renewable generation.

Other investments with strong evidence of certainty now.
The five investments included in this element have different
drivers. The North East 400kV project combines risk based
asset replacement requirements with increases to network
capacity to accommodate new generation connections and

The Certain View n

It also enables future B4 boundary capability increase.

The Kinardochy Reactive Power investment has both
generation connection, operability and system drivers.
Glenshero, Tealing and Moray West Offshore are generation
connections.

Activities required to ensure timely investment. Prior to
starting construction, detailed design and development
work is required for each investment we undertake. Our
strategic optioneering assessment can take many years and
cost up to 7.5% of the final expenditure in the investment. It

the NorthConnect interconnector.

Scheme name

is this work that ensures the right option is delivered at the
right time.

Driver for investment

(1) Strategic wider investments that have been given a consistent sustained ‘proceed’ signal by the NOA

East Coast Onshore

To increase boundary transfer capability. Works include a new substation at Alyth, substation works at

(2) Sole-Use and Shared

275kV Upgrade Tealing and reprofiling of existing 275kV circuits
East Coast Onshore To increase boundary transfer capability. Works include to reconductor and reinsulate existing overhead
400kV Upgrade line and substation works at Alyth, Kintore, Fetteresso and Blackhillock

-Use infrastructure investments that commenced during RIIO-T1 and will be completed in RIIO-T2*

Abernethy GSP Increased capacity at Grid Supply Point for the connection of new distributed generation, and the expansion
of local transmission system capacity

Carradale GSP Increased capacity at Grid Supply Point for the connection of new distributed generation

Creag Riabhach New overhead line and substation for windfarm connection

Glen Kyllachy New overhead line and substation for windfarm connection

Limekilns New overhead line and substation for windfarm connection

Lairg - Loch Buidhe

New overhead line and substation to increase the local transmission system capacity to accommodate new
generation connections

Millennium South

Tealing 275kV busbar

(3) Other investments with strong evidence of certainty now

Overhead line and substation works for windfarm connection

Substation works to connect new offshore windfarm

North East 400kV

Combined asset- and growth-driven investments with delivery programme optimised to minimise abortive
works. Works include conductor replacement on existing overhead line, and substation works at Kintore,
New Deer, Peterhead and Rothienorman

Kinardochy Reactive
Power

System driven investment to accommodate new generation capacity and increase boundary capability

Glenshero

New overhead line and substation for windfarm connection

Moray West Offshore
(4) Activities required to

Variety

Works at existing Blackhillock substation to connect new offshore windfarm
ensure timely investment

Preconstruction activity to develop future investments (including the Eastern HVDC) to ensure these works
are ready to proceed to construction when the need is confirmed. Includes generation connections, risk

based interventions and NOA options

*Excludes investments that energise before end 2021. These are assumed to be part of the RIIO-T1 Close Out mechanism (page 84)

Table 2.1 Capital load growth investments in the Certain View

Maps with the locations of these investments, along with further information on the regional network development planning and

RIIO-T2 capital investment forecasts, can be found on pages 42-47.

A Network for Net Zero



m The Certain View

Innovation, whole
system and flexibility

In delivering the Certain View, and to better understand
and deliver further uncertain investments, we will apply
innovation and new ways of working. These are informed
by what we have learned from delivery in RIIO-T1.

Carradale Grid Supply Point (GSP) required reinforcement
to accommodate distributed generation. Initial system
studies showed that the existing four transformers should
be replaced with six new larger capacity assets. Through
collaboration with SHEPD, the ESO and developers, we
identified a whole system solution. Through SHEPD
reconfiguring local network running arrangements and
by offering flexible connections, the final design required
two fewer transformers than the traditional solution. This
enabled quicker connection of renewable generation,
contributing to the net zero emissions targets, and

saved cost for customers and end consumers. Building
on this type of experience, our RIIO-T2 Business

Plan Incorporates whole system schemes that apply
innovation and flexibility.

The existing network that serves Skye requires
intervention for asset and growth drivers. In seeking the
right solution we have used a whole system approach
to understanding network drivers in the local area. By
engaging with SHEPD we have understood local GSP
asset condition and potential growth requirements,

as well as what flexible services there are in the area.
Engaging the local authority and stakeholders has given
us a long term view of decarbonisation plans including
for transport and heating. Marrying these drivers to those
of the new generation allows us to have a whole system
view of what is needed from the network.

“"When you consider the future energy
requirements, it [whole system] Is very
relevant.”

- Infrastructure / engineering representative
“SHE Transmission is uniquely positioned to
work towards a whole system approach for

distribution and transmission”

- Infrastructure / engineering representative

www.ssen-transmission.co.uk

The generation capacity that is forecast to connect in the Certain
View is 3.1 GW. This comprises 2.7 GW of offshore wind in the
Moray Firth and near the Firth of Forth, along with 0.4 GW of
onshore wind developments across the north of Scotland.

When added to the forecast 8.1 GW that will be connected to
the north of Scotland transmission system by March 2021, this
takes the total connected generation under the Certain View to
11.2 GW by the end of the RIIO-T2 period (Figure 2.4).

Certain View, scenarios and net zero

The investments included in the Certain View have largely been
identified through detailed examination of the evidence that
drives specific need and options (e.g. generation connection or
risk based asset intervention), rather than through the output of
top down scenario modelling.

The exceptions to this are the strategic investments that have
been given a sustained ‘proceed’ signal by the NOA: East Coast
Onshore 275kV Upgrade and East Coast Onshore 400kV
Upgrade. The NOA takes a whole GB view of the economic
development of the transmission system and specifically the
strategic system boundaries. As such the options considered

in the NOA are not contingent on single drivers, but rather the
supply and demand across a region. The range of scenarios
modelled results in a confidence of the need for that option, e.g.
if the option is needed for all four scenarios then the confidence
is high, or if the option is only needed in one or two scenarios
then the confidence is low. For both onshore upgrades the need
for investment is strong in all four ESO FES scenarios.

Ofgem and its RIIO-2 Challenge Group have requested us to
illustrate our RIIO-2 Business Plan against the ENA core scenario
— low. Should our Business Plan propose to deliver outputs
above this scenario then we are required to provide justification
for our proposals.
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Figure 2.4 Certain View, scenarios and net zero



The ENA core scenario — low is a top down approach that
uses the 2018 ESO FES assumptions to forecast that 9 GW

of generation will be connected in the north of Scotland by
2025/26. The Certain View results in 11.2 GW of connected
generation from the schemes listed in Table 2.1. We note the
following in respect of the difference between the two:

¢ The ENA core scenario — low has been determined using
proportional allocation of a GB outcome, i.e. it is not based
on named generation connections. The Certain View is,
however, based on named generation connections and so
provides a strong basis for our Business Plan.

e Akey difference between the Certain View and the 2018
ESO FES is the treatment of Peterhead power station (1,180
MW), which is in the Certain View but not the 2018 ESO FES.
We do not believe there is any basis for the exclusion of
Peterhead, it is of critical system importance and is currently
contracted to increase its connected capacity. The inclusion
of Peterhead in the ENA core scenario — low would largely
close the gap with the Certain View (Figure 2.4).

Our business planning does not identify any capital expenditure
differential between the Certain View and the ENA core scenario
— low. None of the investments listed in Table 2.1 would be
delayed or cancelled under the ENA core scenario — low.

Figure 2.4 illustrates a significant gap between the net zero
pathways (Proactive Decarbonisation and FES Net Zero Proxy)
and both the ENA core scenario — low and the Certain View.
However, the investments in the Certain View do provide

an ability to flex to accommodate pathways to the net zero
emissions target.

The proposed sequential reinforcement of the East Coast
transmission system — through North East 400, East Coast
275, East Coast 400 and pre-construction of a future offshore
East Coast HVDC link — are critical, cost effective steps in the
net zero journey. The comprehensive ‘no regret’ approach
exhibits efficiencies in network access and asset and growth
driver interactions. The 400kV system will reduce the rise in
transmission losses and support options for further network
future reinforcement.

The 400kV network expansion will further provide additional
system strength, helping combat emerging issues around
‘weakening grids’ as more conventional thermal generation is
closed or not connected continuously. Due to its proximity to
the oil and gas infrastructure of the North Sea basin the north
east is also a candidate for some of the Carbon Capture Use
and Storage (CCUS) highlighted as playing an important part in
the net zero scenario. The reinforcement of the network in this
region will allow initial deployment of the technology around
existing power generation and petrochemical processing
facilities. Similarly the cities of Aberdeen and Dundee are
potential hubs for future hydrogen deployment envisaged in
national strategies for net zero.

The Certain View

The Kinardochy Reactive Power project is also a critical
investment to provide improved network performance flexibility
in the light of increased levels of intermittent

renewable generation.

Likely Outturn Assessment

We have confidence in the Certain View because the need for
investment is known and, in consultation with stakeholders,
we have given detailed consideration to the preferred option
(including whole system and ‘do nothing’ options) and its cost.

This is evidently not the case where the need is uncertain. At
stakeholders request, we have undertaken an assessment of
the potential for currently uncertain investment — we term this
the Likely Outturn Assessment. We emphasise that this is only
provided for illustration.

In deriving the Likely Outturn Assessment, we have considered:

e The status of known generation developments, contracted
and in scoping, and the potential timeline for connection;

e The potential for continued growth of distributed
generation; and

e The availability of transmission capacity for new generation
connections and growth that could be delivered and utilised
within the RIIO-T2 period.

This has been considered across the entirety of the north

of Scotland, including the Scottish islands, Skye, Caithness,
Argyll, East and offshore waters. From this, our Likely Outturn
Assessment is for generation connected to exceed the Certain
View by around 2.4 GW (Figure 2.5), i.e. total connected in
2025/26 to be around 13.6 GW.
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Figure 2.5 Likely Outturn, Certain View and net zero
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Efficient Capital Development and Delivery

READ...
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Being cost efficient

We define efficiency as the optimal use of resources (time,
materials, people and money) to achieve a necessary outcome.

There are two parts to our approach to ensuring that we are cost
efficient:

1. Strategic optioneering

In essence, this part asks whether an action is needed and, if so,
what is the best action to take. It requires a rigorous justification
process before progressing a course of action:

*  What is the desired outcome - is this informed and
supported by customers and stakeholders?

*  What are the full range of available options to achieve
that outcome?

. What are the relative costs and benefits of each option,
including the timescale for achieving the outcome?

In some instances, where permitted by law and our licence,
the conclusion of this process might be to do nothing. For
example, stakeholders might express a desire for an outcome,
but change their mind when faced with the associated costs
or environmental consequences. As we describe in section 5,
we had examples of this when we presented stakeholders with
options for investment during RIIO-T2.

2. Cost effective delivery

The second part of our approach is to apply rigour and best
practice in capital delivery. We achieve this through the
application of an independently overseen large capital projects
governance process. This has regular and comprehensive check
points to challenge the investment delivery team.

We also believe there is an important role for third party
providers and the competitive market in striving for cost
efficiency. We do not have all of the answers about the options
to achieve an outcome and do not always have the specialist
expertise to deliver most cost-effectively. By working with others,
we seek to maximise the benefits to consumers.

www.ssen-transmission.co.uk

Strategic optioneering

The purpose of strategic optioneering is to gather all of the
necessary information to be able to make an informed and
justified selection of the preferred option to meet a network
need. This takes into account electrical and geographic factors,
environmental and social impacts, technical and engineering
considerations, and stakeholders' views (Figure 2.6).

Doing this thoroughly and effectively results in:

»  Arobust regional solution that optimises multiple drivers;

«  Comprehensive input to CBA to assess investment
justification; and

e Fully developed project solutions ready for delivery as part
of a co-ordinated regional plan.

Therefore an investment can be delivered cost-effectively

and on time. We undertook a consultation on potential
improvements to our strategic optioneering methodology in
late 2018'". The key findings from that consultation were the
need for us to be more transparent, to engage earlier in the
project development lifecycle and to engage on the long term
strategic development of the network (in addition to individual
investments). In light of this stakeholder feedback, we have set
a target for the RIIO-T2 period of holding at least five regional
and community engagement events on strategic network
development each year.

Options development

For a clearly defined network need, and with a continual
programme of stakeholder engagement, the initial stage of
strategic optioneering assessment is the identification of viable
options to meet that network need and society.

An initial long list of viable options is defined and reduced in-
house due to, for example, high cost or high environmental
impact options. The next stage, which can take many years

to complete, is the detailed options development. This stage
requires close engagement with local land owners, statutory
authorities, communities, businesses and other interest groups.

Through detailed investigation, a preferred route corridor and/
or preferred sites will be identified. These preferences will

be established through balancing technical, environmental,
cost and stakeholder impacts. Whole life CBA is used to
systematically consider the strengths (benefits) and weaknesses
(costs) of alternatives to determine which of the options, if any,
present the greatest net benefit.

The consultation and its findings are available at: www.ssen-transmission.co.uk/riio-t2-plan/riio-t2-our-stakeholder-engagement-journey/


http://www.ssen-transmission.co.uk/media/3406/strategic-optioneering-methodology.pdf
http://www.ssen-transmission.co.uk/media/3406/strategic-optioneering-methodology.pdf
http://www.ssen-transmission.co.uk/riio-t2-plan/cost-benefit-analysis-methodology/
http://www.ssen-transmission.co.uk/riio-t2-plan/cost-benefit-analysis-methodology/
http://www.ssen-transmission.co.uk/riio-t2-plan/capital-development-and-delivery/
http://www.ssen-transmission.co.uk/riio-t2-plan/capital-development-and-delivery/

Option selection

It is only after this comprehensive, multi-year process that a
final option is selected. We have a best practice gate-based
governance process to ensure that all of the necessary steps are
followed and evidence gathered before the final option can be
selected.

Once the final option is selected, we will undertake further
detailed environmental assessments in accordance with the
relevant Environmental Impact Assessment (EIA) regulations
where this is identified as a requirement. For projects that
do not fall under these regulations, we undertake voluntary
environmental appraisals.

Stakeholders, Elected
Members &§ Communities
Customers
Demand growth
Ofgem
Consumers
Government policy
Land owners
Statutory consultees
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Regional approach

We undertake strategic optioneering by region, with a lead
manager responsible for all network developments in that area.
Each region has specific characteristics, both electrically and
geographically. The multi-disciplinary regional team, using
their knowledge and experience of that region, are tasked

with developing an economic and co-ordinated whole system
solution.

The regional team includes stakeholder and community liaison

specialists. The active engagement of local stakeholders occurs
throughout the optioneering process and will strongly influence
the outcomes.

Scheme Types
Load driven
Strategic Wider Works
Condition driven
Network performance
Operations
Black start
Resilience

Stakeholder

Business Case
Development

Regional Approach
Whole System Planning
Network Risk

Engagement
Early consultation
Statutory Consultees
Consent application process

Optioneering
OHL routing guidelines
Substation site selection

Underground cables
Subsea cables

Public consultation
Local media engagement

Cost Benefit Analysis

Policy
Whole System Planning

Engineering
Innovation
Sustainability
Customers
Environment
Asset Management
Procurement & Commercial
Operations
Land Assembly

Innovation

Governance

Large Capital
Projects process
Organisational structure

Pre-construction
expenditure and outcomes

Figure 2.6 Strategic Optioneering Methodology for transmission investment
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Cost effective delivery

Track record

Over the past decade we have successfully delivered, on time
and under budget, a significant programme of capital investment
to grow the north of Scotland transmission network and so
double the capacity of connected renewable generation. Key
learnings from the success of that programme that we have also
applied, and built upon, for the RIIO-T2 period are:

¢ Independent governance: our Large Capital Project
gate process and independent assurance function
provides discipline and maintains best practice in capital
development and delivery with a particular focus on
programme, risk management and outturn cost;

¢ Supply chain management: midway through the
RIIO-T1 period, we reviewed our contracting model and
renegotiated terms with framework contractors to capture
the efficiency gains to date. Learnings from this have been
applied to our RIIO-T2 approach,;

¢ Delivery planning and strategy: as we have been planning
for the RIIO-T2 period we have engaged early with
the supply chain on deliverability and potential future
efficiencies; and

e Delivery risk management: considering the long term
programme of work for RIIO-T2 and beyond, we have
sought to identify and mitigate potential challenges and
constraints.

Anticipatory investment

Cost benefit analysis is used in our strategic optioneering
assessment to determine the optimal investment. This can
includes consideration of ‘over sized’ options, sometimes
called future proofing or anticipatory investment.
Anticipatory investment can be the most cost effective
option where, for example, the incremental cost associated
with over sizing is small.

Two schemes in the Certain View include an element of
anticipatory investment:

1. Port Ann to Crossaig overhead line replacement
(pages 58-63), which is primarily required due to the
condition and performance of the existing 132kV asset.
Our analysis demonstrates that it is cost effective
to rebuild this line at 275kV capability given the
small incremental cost and high potential for future
generation growth in
the area.

Kinardochy Reactive Power, which is primarily
required for capacity and system performance reasons
(pages 46-47). Our analysis demonstrates that it is
cost effective to construct this substation at 400kV
capability to allow for the future uprating of the Beauly
Denny overhead line.

www.ssen-transmission.co.uk

Capital delivery model

By the point at which a decision is made to proceed with an
investment, most of the work to achieve an efficient outcome
should have been completed (Figure 2.7). A thorough strategic
options assessment and tailored procurement approach

will mean that the project has the components in place for
successful delivery.

However there are efficiency gains to be realised through
good execution.

Under our capital delivery model, the execution phase starts
after the necessary internal governance and Board approvals
to confirm rigour in the competition of development and
refinement, and confidence in the project delivery plan.

Options will be exercised to secure land rights, supply and
construction contracts will be placed, the detailed design

will be completed, all before on-site construction works are
commenced. During the execution stage the investment team
is significantly bolstered with experienced site personal and
project-specific experts to assist with complexities of delivery.
These can include safety management, engineering specialisms,
the environment, archaeology and community officers.

Strict governance controls are applied throughout the lifecycle
of the project but never are they more important than during the
execution phase which sees the greatest expenditure.
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Figure 2.7 Impact on value of pre-construction definition

“Following the completion of our independent
review... we conclude that outturn costs on the

project have been incurred on an efficient basis.”

— Independent audit of the Beauly Denny project




Delivering efficient investment to the benefit of all

GB consumers

Our capital delivery model has delivered investment on time
and also, our analysis shows, cost efficiently. This is of benefit to
both our customers that are seeking to connect and to all GB
consumers by keeping household bills down.

The robust processes we have used to cost the investment
required for the RIIO-T2 period means we can preserve the value
created over the past decade. Moreso, our costing process seeks
not just to maintain current levels of efficiency, but to improve
further. Thus our forecast costs for the RIIO-T2 period are based
on our efficient historic outcomes and incorporate stretch
efficiency ambition.

In developing this Business Plan we have undertaken a detailed
assessment of the efficiency of our historic capital investment
and, hence, the ongoing efficiency gains we intend to realise
during the RIIO-T2 period. Our approach can be summarised
as follows:

1. RIIO-T1 outputs have been delivered efficiently
demonstrating improvements in our procurement, delivery
against allowances and quantified innovation benefit.

2. Unit cost analysis across core asset categories shows a
strong efficiency trend. This is on the basis of empirical
study of the cost of each asset category between price
control periods, after adjustments for atypical factors and an
assumed 0.8% per annum productivity improvement.

3. Benchmarking our allowances for costs such as pre-
construction activity and risk. We have anchored how
we forecast costs in these two material cost areas on our
historic outturns. For risk, this means our starting costing
assumption includes the execution efficiency gains we have
realised to date and, hence, the associated cost savings.

4. Third party expert review. We engaged Oxera Consulting
LLP and Arcadis LLP to assess relative efficiency against our
peers, and Arcadis LLP to assure our costing process. Both
reviews provide strong support for our current efficiency
and our approach to forecasting costs.

5. Detail breakdown of all atypical costs to isolate and
understand this cost driver. Investing in the north of
Scotland comes with significant cost pressures as the
infrastructure is in remote and challenging environments.
This can skew comparisons with equivalent
investments elsewhere.

Overall, this analysis clearly demonstrates the cost efficiency
of our historic and forecast capital investment, and represents
considerable value for money to our customers.

Efficient Capital Development and Delivery

£100 million in efficiency savings

from innovation

Our RIIO-T2 Certain View includes £100
million of cost savings from productivity and
innovation, and we aim to go further

Delivering material efficiency savings is achieved by the
culminative result of action across our activities.

The Certain View expenditure of £2.36 billion described in
this RIIO-T2 Business Plan includes over £100 million of
efficiency savings:

By applying lower unit costs across our core assets
than our historic expenditure

By assuming productivity improvements will match
above inflation price increases (real price effects)

By maintaining and then repeating the innovation
benefits delivered during the RIIO-T1 period

By applying reductions in our assessment of the cost
of risk building on historic execution learning

In total, our assessment is of at least £100 million of
savings in this Business Case (when compared with
not applying these factors and maintaining historic
performance levels). Depending on the assumptions
applied, the value of these savings might be up to
£175 million.

This represents a significant benefit to our customers.
We are confident that we have met, or exceeded, the
clear goal we set for the development of this Plan. We
now want to go further, both in delivering these forecast
savings and more.

When we deliver our RIIO-T2 outputs, these benefits will
accrue to our customers and GB consumers. If we can
realise any additional efficiency savings, these will also
flow to consumers through the sharing factor incentive.
Put simply, for every pound we can save then consumers
will share that saving.

Consumers can have confidence in the good value of our
Business Plan. By showing that our costs have reduced
from price control to price control, we demonstrate

that the consumer is already the direct recipient of our
efficiency improvements. Coupled with our commitment
to output delivery, the benefits of our Certain View
approach and the additional value from our Consumer
Value Proposition, this Plan creates and delivers value to
GB consumers, our customers and stakeholders.

A Network for Net Zero
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Certain View growth investment: Eastern

Overview

The Eastern region of the north of Scotland transmission system
covers the east coast from Perth to Peterhead, and the Moray
Firth coast from Peterhead to Elgin (Figure 2.8). Electrically,

the Eastern region is dominated by the 275kV system that
interconnects Blackhillock, Kintore and Peterhead in the north
with Tealing and Kincardine in the south. These circuits, together
with the Beauly Denny line to the west, allow for the bulk
transfer of power, largely for the transport of renewable energy
generated in the north of Scotland to energy consumers further
south. Connected to the 275kV system are local 132kV networks
that serve communities and cities, and local

renewable generators.

Name Type Description

Strategic network development

There has not been significant work on the Eastern region
transmission system for around four decades. However, the
growth of renewable generation in the north of Scotland means
that the 275kV system is now full’ and is a significant bottleneck
for further renewable energy development.

We take a long term view when assessing the development
pathway for the Eastern region that complements and builds
upon the ESO’s annual NOA process. This allows us to consider
future generation and energy consumption; the best utilisation
of the existing transmission system; and the costs and benefits of
different types and timings of intervention.

RIIO-T2 cost
(Total costt)

Output Delivery

(1) Strategic wider investments that have been given a consistent sustained ‘proceed’ signal by the NOA

Blackhillock substation

East Coast Strategic - New Alyth 275kV switching station +610 MW* (B4) | 155.1 End
Onshore 275kV | Wider - Reprofile 224km of existing 275kV overhead (166.0) 2023/24
Upgrade line

- New phase shifting transformers at Tealing

substation

- Errochty intertrip scheme
East Coast Strategic - Reinsulate and reconductor 170km of +480 MW* (B4) | 215.0 End 2026
Onshore Wider existing overhead line to 400kV operation (257.2)
400kV Upgrade - Upgrades to three existing substations to

400KV operation: Alyth, Fetteresso, Kintore
- New phase shifting transformers at

Sole-Use and Shared-Use infrastructure investments that commenced during RIIO-T1 and will be completed in RIIO-T2

1 | Abernethy GSP | Sole Use / Work to upgrade existing Grid Supply Point to 58.9 MW 16.5 End
Shared Use | accommodate new generation (22.4) 2022/23
(3) Other investments with strong evidence of certainty now
North East Strategic - Replace the conductor and insulators on 1,440 MVA 190.6 End 2024
400kV Wider / 83km of existing overhead line (212.4)
Shared Use |-  Upgrades and extensions to existing
substations: Kintore, New Deer, Peterhead,
Rothienorman
6 | Moray West Sole Use Work at existing Blackhillock substation to 800 MW 8.0 End
Offshore accommodate offshore windfarm 2023/24
Windfarm
Tealing 275kV | Sole Use / Works at existing substation to accommodate 1,075 MW 191 End
busbar Shared Use | offshore windfarm (38.9) 2021/22
(4) Activities required to ensure timely investment
6 | Eastern HVDC | Strategic Onshore and offshore pre-construction Development 54.8 n/a
Wider development works
7 | Other Shared Use | Other onshore pre-construction Development 151 n/a

tSome investments might incur costs during RIIO-T1 or RIIO-T3

*Based on the ESO FES 2018 Two Degree scenario background; actual output might change due to background conditions. Works are required to be completed by Scottish

Power Transmission to deliver this output

www.ssen-transmission.co.uk

Table 2.2 Certain View growth investments: Eastern



Our detailed analysis has led us to identify four stages for the
optimal development pathway:

1. North East 400kV These investments uprate existing
overhead lines and substations to 400kV operation. The
works are a co-ordinated, minimum cost programme that
delivers necessary asset replacement, new generation
connections and overall system capability improvements.

2. East Coast Onshore 275kV Upgrade This upgrade is the
first part of the phased strategic reinforcement of existing
onshore transmission infrastructure on the east coast. This
investment increases the north to south power transfer
capability of the GB transmission network enabling the relief
of existing constraints and increasing capacity for renewable
energy generation.

3. East Coast Onshore 400kV Upgrade This upgrade is the
second part of the strategic reinforcement, which increases
the operational voltage of the north to south transmission
infrastructure. This investment both increases transfer
capability, allowing for more renewable energy connections,
and replaces aged assets.

4. Eastern HVDC After the 400kV upgrade there are no further
viable options to increase the capability of the onshore
transmission system to the required timescale. The next
stage of network growth is a subsea cable from the north
east of Scotland to northern England. This investment
requires further development and design during the
RIIO-T2 period.

As the East Coast Onshore and the Eastern HVDC are
strategic investments that would increase boundary

capability, these are considered in the ESO's NOA. All
three have been recommended to ‘Proceed’ in the
2017/18 and 2018/19 NOA reports.

Generation

Existing generation in the Eastern region is both large-scale
onshore and offshore wind, and local distributed generation.
The only large thermal power station in the north of Scotland is
located at Peterhead.

We expect further generation to connect in the Eastern region
during the RIIO-T2 period. This includes offshore wind, onshore
wind and solar along with interconnection from Norway and
storage devices. The connection of two offshore wind farms is
included in the Certain View (Table 2.2). Expenditure on other
connections would be funded through uncertainty mechanisms
(section 6).

Certain View growth investment: Eastern m

Demand

The transmission network in the Eastern region is electrically
‘'secure’. That means that security of supply to local demand —
including the cities of Aberdeen and Dundee — is provided via
more than one circuit, i.e. there is a back up circuit in the event
of a fault.

Our NoS FES and local stakeholder engagement does not
indicate that changes in net energy demand will drive the need
to intervene on the transmission system during the RIIO-T2
period. However, beyond 2026 there are credible scenario for
increases in electrical load for transport and heat. Given this,
following a whole system approach, we are committed to
work with local stakeholders on future energy city strategies
for Dundee and Aberdeen over the coming years. We expect
implementation of these strategies to be a key element of our
RIIO-T3 Business Plan.

Load Schemes @ 1. Abemethy Mesh Comer
e Norih East 400KV ® 2y
‘@ East Coast Onshore 275kV Upgrade @ 3, Blackhillock
East Coast Onshore 400kV Upgrade @ 4, Fetteresso
® s Kinore
@ 6. Moray West Ofishore Windfarm
@ 7.New Deer
® &P
@ o Rotrieno

norman
@ 10, Toaiing 275KV Busbar upgrade

Eastern

Figure 2.8 Certain View growth investments: Eastern
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Certain View growth investment: Caithness, Orkney and Shetland

Overview Strategic network development

The Caithness, Orkney and Shetland region of the north of Over the past decade the transmission system in Caithness has
Scotland transmission system covers the mainland to the been significantly upgraded to accommodate the growth in
north of Inverness along with the island groups of Orkney and renewable generation.

Shetland (Figure 2.9).
Initially the existing 275kV overhead line from Beauly to

Despite the vast geographical expanse, this region has little Dounreay was strengthened and reconductored to increase
electrical infrastructure. The main transmission circuits are power transfer capability. Subsequently, transfer capability
parallel 275kV and 132kV overhead lines that follow the north was increased further by the major Caithness Moray strategic
west coast of the Moray Firth and a subsea HVDC link from investment. This comprised both onshore overhead line and
Caithness to Moray. These circuits allow for the bulk transfer of substation works with new HVDC infrastructure.

power, largely for the transport of renewable energy generated

in the north of Scotland to energy consumers further south. Following these investments, there is currently no need for

strategic investment in the Caithness region (Table 2.3).
There is no transmission infrastructure connecting the Orkney

Islands to the mainland. The islands are served by two 33kV During the RIIO-T2 period we will continue to work with the
distribution subsea cables that ultimately connect to the GB ESO, including through the NOA process, to ensure strategic
transmission system through Thurso Grid Supply Point. network development options are assessed and developed in
The Shetland Islands are not currently connected to the GB a timely manner. In particular, we note the pending ScotWind
transmission system. leasing round that envisages multiple-GW of offshore wind in

the north of Scotland.

Name Type Description Output RIIO-T2 cost  Delivery
(Total cost')

(1) Strategic wider investments that have been given a consistent sustained ‘proceed’ signal by the NOA

|| Nore | | |

(2) Sole-Use and Shared-Use infrastructure investments that commenced during RIIO-T1 and will be completed in RIIO-T2

1 | Creag Riabhach | Sole Use 22km new overhead line to connect onshore 79 MW 142 End 2023
windfarm, and connection substation works (16.1)
2 | Limekilns Sole Use 5km new overhead line to connect onshore 90 MW 6.8 End 2022
windfarm, and connection substation works (12.4)
Lairg — Loch Shared Use |-  16km new overhead line 607 MVA 316 End
Buidhe - New Dalchork 132kV substation (62.6) 2022/23
- Dismantling of existing 132kV overhead line

(3) Other investments with strong evidence of certainty now

| None | | | | |

(4) Activities required to ensure timely investment

4 | Other Shared Use |-  Other onshore pre-construction Development 34.2 n/a

Some investments might incur costs during RIIO-TL or RIO-TS Table 2.3 Certain View growth investments: Caithness, Orkney and Shetland

www.ssen-transmission.co.uk



Certain View growth investment: Caithness, Orkney and Shetland n

Orkney Islands Demand

The Orkney Islands have a significant renewable energy

resource, from both wind and water. However the electricity The far north of Scotland is characterised by an excess of

network for the islands is ‘full’ meaning that no further generation relative to demand. However, as local generation

generation can connect. We have worked with stakeholders to is intermittent renewable energy, it cannot be relied upon to

develop an economic transmission investment to connect the provide security of supply.

islands to the mainland via 220kV subsea cable from Dounreay

to Finstown. Transmission investment to accommodate renewable
generation is also an opportunity for cost-effective

On 16 September 2019, Ofgem published its decision to approve improvements to security of supply for remote communities.

our proposed Orkney link investment'. However this decision Our Scottish Islands’ Links have been developed to increase

is conditional on Ofgem being satisfied at or before December security of supply on the islands.

2021 that at least 135 MW of generation is ready to proceed.

Load Schemes.
@ airg to Loch Buidhe

Shetland Islands ® s atrcn
The Shetland Islands also have a significant renewable energy i
resource that cannot be developed due to lack of electrical grid
infrastructure. Our proposal for a 600 MW HVDC link between
Shetland and Caithness was given minded-to approval by Ofgem
in March 2019, conditional upon Viking Energy Wind Farm being
awarded a Contract for Difference (CfD) in the 2019 auction®.

On 23 October 2019, Ofgem advised that, in light of the CfD
auction outcome, the condition had not been met'. We are

now working with stakeholders to make a revised Needs Case
submission before end 2019/20.

Respondents to the consultation on our

draft RIIO-T2 Business Plan asked us S
to include the Scottish Islands’ Links in Sheflang

the Certain View. While we understand
stakeholders' strength of views on this,
the Islands’ Links do not yet meet our

definition of “certain” given the conditions
for investment directed by Ofgem.

We remain committed to work with
stakeholders to satisfy these conditions
so that the Links can proceed into
construction during the RIIO-T2 period.

o

Generation |

Existing generation in the Caithness, Orkney and Shetland region
is predominately large-scale onshore wind, and local distributed
generation. Future generation interests include offshore wind,
marine and tidal, and via interconnection with Norway.

Figure 2.9 Certain View growth investments:
We expect further generation to connect in this region during Caithness, Orkney and Shetland
the RIIO-T2 period. The connection of two onshore wind farms
is included in the Certain View (Table 2.3). Expenditure on other
connections would be funded through uncertainty mechanisms
(section 6).

A Network for Net Zero

'Available at: www.ofgem.gov.uk/publications-and-updates/orkney-transmission-project-conditional-decision-final-needs-case
‘Available at: www.ofgem.gov.uk/publications-and-updates/shetland-transmission-project-consultation-final-needs-case-and-delivery-model
'Available at: www.ofgem.gov.uk/publications-and-updates/update-shetland-isles-transmission-project-and-potential-next-steps



m A Stakeholder-Led Business Plan

Certain View growth investment: Argyll, Central and Western Isles

Overview

The Argyll, Central and Western Isles region of the north of
Scotland transmission system covers the mainland to the west
of Perth and Inverness along with the Inner and Outer Hebrides
island groups (Figure 2.10).

The electrical spine of this region is the 400kV/275kV Beauly to
Denny overhead line. At Beauly, there is interconnection with the
Moray Firth circuits to the east and the Caithness circuits to the
north. Together, this configuration allows for the bulk transfer of
renewable energy generated in the north of Scotland to energy
consumers further south.

At Fort Augustus, a single 132kV radial overhead line spurs off
to serve the islands of Skye and, via a 33kV subsea cable, the
Western Isles.

In the Central region around Tummel and Errochty, 132kV
circuits provide connection with the Eastern region and
completes an electrical ring’.

To the west, a single 132kV overhead line connects Errochty with
Killin and onwards to Sloy and Argyll. The network in Argyll and
Kintyre comprises long 132kV circuits running down the Kintyre
peninsula to Crossaig and 132kV circuits to Taynuilt.

Name Type Description

Strategic network development

Over the past decade there have been two major reinforcements
to the transmission system in the Argyll, Central and Western
Isles region:

1. The Beauly to Denny overhead line, energised in 2015; and
2. The Kintyre to Hunterston subsea cable, completed in 2016.

These investments increased the capacity for renewable
generation connections in, respectively, the north and west.

Kinardochy Reactive Compensation

The Kinardochy Reactive Compensation investment will allow
for the management of voltage on the Beauly to Denny line, and
so increase the system capacity for renewable generation (Table
2.4).

While this investment was recommended to ‘Hold' in the
2018/19 NOA, our detailed analysis demonstrates the need for
completion by 2024. This follows on our analysis of system
operability benefits outwith the scope of the NOA, along with
incorporating the generation that has contracted for connection
over-and-above 2018/19 NOA assumptions.

RIIO-T2 cost
(Total costt)

Output Delivery

(1) Strategic wider investments that have been given a consistent sustained ‘proceed’ signal by the NOA

Nore | | | | |

(2) Sole-Use and Shared-Use infrastructure investments that commenced during RIIO-T1 and will be completed in RIIO-T2

2 | Glen Kyllachy Sole Use 3km new overhead line and cable to connect 48 MW 0.7 End 2022
onshore windfarm, and connection (7.3)
substation works
1 | Carradale Grid | Sole Use Upgrade to existing substation to accommodate | 39 MW 4.6 End
Supply Point distributed generation (8.4) 2022/23
(3) Other investments with strong evidence of certainty now
4 | Kinardochy Strategic - New Kinardochy 275kV (400kV capable) +325/-225 MVAr | 92.6 End
Reactive Wider / substation with reactive compensation (106.0) 2024/25
Compensation | Shared Use |-  Overhead line diversion works
3 | Glenshero Sole Use 0.2km new cable to connect onshore windfarm, | 168 MW 41 End
and connection substation works (4.4) 2023/24
5 | Millennium Sole Use Overhead line and substation works to 25 MW 3.0 End 2022
South connection onshore windfarm (4.4)
(4) Activities required to ensure timely investment
5 | Other Shared Use | Other onshore pre-construction Development 249 n/a

Some investments might incur costs during RIIO-T1 or RIIO-T3

www.ssen-transmission.co.uk

Table 2.4 Certain View growth investments: Argyll, Central and Western Isles



Skye

The existing 160km overhead line from Fort Augustus to
Ardmore was constructed between 1956 and 1989, and is now
reaching the end of its life. The circuit is ‘full’, with connected
generation beyond that permitted by the national transmission
system planning standard'.

The efficient development of this part of the transmission

system is complex to assess as it must take into account:
maintaining security of supply for local communities, the existing
asset, future system need (both demand and generation) and
other network developments (including the Western Isles).

This assessment must consider viable network development
pathways that will realise net zero emissions targets.

In this Business Plan, we argue that there is an evidence-based
need to invest in this part of the system during the RIIO-T2
period (page 61). However the detail of the investment remains
subject to stakeholder consultation and the granting of planning
consents. We propose an uncertainty mechanism to release
funding for the investment upon the granting of

necessary consents.

Western Isles

The Western Isles have a significant renewable energy resource
that cannot be developed due to lack of electrical grid
infrastructure.

In March 2019, Ofgem consulted on its minded-to reject
position on our proposal for a 600 MW HVDC link between
Lewis and Beauly!. Ofgem expressed concern that, for the known
generation interest, 600 MW of capacity might be underutilised,
and instead indicated it would be minded-to approve a 450

MW option (or equivalent protections for consumers). However,
Ofgem also noted that a condition of two onshore windfarms
being awarded CfDs in the 2019 auction would need to be met.

On 23 October 2019, Ofgem advised that, in light of the CfD
auction outcome, the condition had not been met''. Accordingly
it has asked us to fully review the investment. We are now
working with stakeholders on a revised Needs Case submission
before end 2019/20.

Generation

Existing generation in the Argyll, Central and Western Isles region
is predominately large-scale onshore wind, hydro and local
distributed generation.

We expect further generation to connect in this region during
the RIIO-T2 period. Four investments that facilitate renewable
generation connections are included in the Certain View (Table
2.4). Expenditure on other connections would be funded
through uncertainty mechanisms (section 6).

Our Strategy

Demand

The west of Scotland is characterised by an excess of generation
relative to demand. However, as local generation is intermittent
renewable energy, it cannot be relied upon to provide security

of supply.

Transmission investment to accommodate renewable
generation is also an opportunity for cost-effective
improvements to security of supply for remote communities.
Our Western Isles Link and Skye Reinforcement have been
developed to increase security of supply on the islands.

Load Schemes
@ 1. Camadale

5, Millennium South WF-

LN

L2
(2%

LIS

Argyll,
Central and
Western Isles

Figure 2.10 Certain View growth investments:
Argyll, Central and Western Isles

A Network for Net Zero

A derogation from the standard was granted by Ofgem in 2010. Available at: www.ofgem.gov.uk/ofgem-publications/52816/100709shetl-western-isles-decisionpdf
Available at: www.ofgem.gov.uk/publications-and-updates/western-isles-transmission-project-consultation-final-needs-case-and-delivery-model
'Available at: www.ofgem.gov.uk/publications-and-updates/update-western-isles-transmission-project-and-potential-next-steps
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Ready to Deliver Net Zero

Acting quickly and efficiently to maintain

net zero emission pathways during the
RIIO-T2 period

During the development of this Business Plan and our summer
2019 consultation, stakeholders expressed strong support for
the Certain View and our approach to protecting end consumers
from the cost of uncertainty about future energy generation

and demand. However, some stakeholders also expressed
concern that this approach might result in delay to investments
required beyond the Certain View.

This final RIIO-T2 Business Plan includes specific actions to
mitigate that risk. These actions build upon our learning from the
RIIO-T1 period, where we have demonstrated a strong track for
on time and on budget capital delivery.

Long term network planning

We take a long term approach to network planning using future
energy scenarios (including net zero emissions pathways)
combined with detailed regional assessment. This closely
involves stakeholders in both the assessment of the energy
system need and the strategic optioneering assessment of
investment options.

Our RIIO-T2 Business Plan builds upon our well established and
effective approach to network planning. Our new Stakeholder
Engagement Strategy embeds this way of working and sets

out our intention to go further, including to advocate for our
customers' and stakeholders’ needs. We will extend our working
with the ESO on the NOA, with local authorities on Local Area
Energy Plans (page 97) and wider stakeholders to develop whole
system thinking (pages 134-137).

Pre-construction development works

The greatest risk to timely system investment is the potential
lead time between the confirmation of need to invest and the
initiation of construction activities. This risk can be reduced by
undertaking pre-construction development works in parallel
with the assessment of need. This includes environmental
impact assessments, routing studies, technology reviews and
consenting.

This RIIO-T2 Business Plan includes £129 million of pre-
construction expenditure to ensure timely growth investment. If
this expenditure is not required, then we are committed to return
any unused allowances to customers.

www.ssen-transmission.co.uk

Regulatory framework

A second significant risk to timely system investment is the
potential time associated with regulatory assessment and
release of funding. Our RIIO-T2 Business Plan proposals

are not designed to remove Ofgem'’s discretion in relation

to the efficiency of capital investment. However, as was
demonstrated through the RIIO-T1 price control period, well
designed regulatory mechanisms can be put in place to provide
transparency around when capital investment will be allowed
and aligned with the confirmation of need, so reducing risk to
the end consumer.

We propose five uncertainty mechanisms that are designed

to specifically mitigate timely delivery risk and build upon the
learning from RIIO-T1: the volume driver, the Strategic Wider
Works reopener, the High Value Transmission Projects reopener,
the pre-construction reopener, and a reopener for operability
and system management. These are described in section 5.

Organisational readiness

While this RIIO-T2 Business Plan is based on the Certain View,
our scenario analysis, including the Likely Outturn Assessment,
allows us to identify the people, skills and capabilities to deliver
more than the Certain View. This includes collaborating with our
supply chain on future construction requirements to optimise
the efficiency in delivery.

We have a strong track record of organisational responsiveness
to uncertainty. During the RIIO-T1 period, our annual average
growth capital investment has been nearly £300 million, of
which over two-thirds was uncertain at the start of the period

(Figure 2.11). Despite this uncertainty, we have delivered all
required system investments on time.

500
400
300
200

100

RIIO-T1
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RIIO-T1
Outturn

RIIO-T2
Certain View

RIIO-T2 Likely
Outturn

Figure 2.11 Annual average growth capital investment (Em)
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Safe and Secure ‘
STRATEGIC Network Operation CLEAR

THEME Using data efficiently to understand, GOALS Aim for 100%
predict and get the best network transmission network
performance. reliability for homes and
businesses

Main targets

Our ambition is to continue to improve the performance of the transmission network to achieve our goal of no interruptions for homes
and businesses. We believe that through effective asset management and targeted investment, including in new technology, this goal
can be achieved cost effectively. The targets below directly measure our progress towards achieving this goal under the Certain View.

Target RIIO-T2 type'! Metric RIIO-T1 RIIO-T2 Target
Energy Not Supplied ODI (P/R) MWh per annum Annual 90
The volume of electricity that is not supplied to homes average to
and businesses due to interruptions of longer than three date: 39¢
minutes on the transmission network. Excludes specified
events
Faults PCD Number per annum | Annual 72 pa. by
Total number of unplanned interruptions, of all durations average to 2025/26
and with no exclusions, on the transmission network date: 131
Network Monetised Risk PCD Risk £ billion RIIO-T1 £533 million
Value of asset-driven interventions as assessed by the forecast (delta target)
Network Asset Risk Methodology (delta target) outturn: £210

million
International Benchmarking ODI (Rp) Relative position (i) Quartile 3. | (i) Quartile 4:
Outturn position in the composite service-cost metric in lower right upper right
(i) International Transmission Operations and Maintenance (i) Quartile 1: | (ii) Quartile 4:
Study (ITOMS), and (ii) International Transmission Asset lower left upper right
Management Study (ITAMS)

Type is a regulatory categorisation: LO = Licence Obligation; PCD = Price Control Deliverable; ODI (P/R) = Output Delivery Incentive with financial Penalty and/or Reward; Rp
= Reputational; CVP = Consumer Value Proposition; UM = Uncertainty Mechanism

Cost of delivering our Certain View outputs (Em)

Our Certain View forecast expenditure during the RIIO-T2 period to deliver the capital investments described in this section is £810
million, with associated direct and indirect network operating costs of £117 million. A comparison with equivalent expenditure during
the RIIO-T1 period is made on page 106.

Target Cost category 2021/22 2022/23 2023/24 2024/25 2025/26 Total
Replacement and refurbishment of | Capital Non-Load 918 160.5 188.2 248.5 121.2 810.2
existing assets

- Lead Assets 636
- Non-Lead Assets 161

- Pre-construction 13
Network Operations Capital Load 16.5 18.7 16.8 18.7 16.6 87.3
Inspection, maintenance and repair

Indirect Network Operations Closely Associated 54 5.8 6.1 6.1 6.1 29.5
Asset management, network control | Indirect Operating

centre and training

www.ssen-transmission.co.uk
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Aspiring for 100% Reliability for Homes and Businesses

Everyone needs energy to conduct their daily life and everyone
expects reliable access to energy when and where it is needed.

There is a high economic and social cost for households and
businesses if their supply of electricity is interrupted. A recent
report commissioned by the Scottish Government forecast that
a total shutdown of the Scottish electricity networks would cost
the Scottish economy around £930 million per day".

It is unsurprising, therefore, that both household and business
electricity users report that they would pay significant sums to
avoid power cuts. A recent European study reported the value
of 1kWh of energy, equivalent to boiling a kettle ten times, to be
€4.62-15.90 (approximately £4-14) depending on the consumer
group and duration of the power cut'.

We commissioned a GB Willingness to Pay study to measure the
value that domestic and non-domestic consumers place on the
service provided by the electricity transmission network (page
25). Consistent with similar previous studies, consumers placed
a high value on avoiding power cuts. To reduce the duration of
power cuts from six to four hours, households report an average
willingness to pay of £7.70 and businesses £43.30.

The importance of a reliable supply of electricity was reinforced
at our stakeholder workshop in March 2019', when we asked
attendees to decide what was the most important factor in the
running of the north of Scotland transmission system. Security of
supply was ranked the highest, with a score of 9.46 out of 10.

“If the reliance on electricity increases,
and it inevitably will do, security

becomes even more important.”

- Infrastructure/engineering representative

In the north of Scotland there are 740,000 homes and
businesses connected to the local distribution network, in turn
connected to the transmission system at a Grid Supply Point
(GSP). Electricity consumption is higher than the GB average:
the weather is can be harsher and, in the winter, it is colder
and darker. The limited extent of the gas network means many
buildings rely on electricity for heating.

Maintaining a reliable supply of electricity can be more
challenging in the north of Scotland than elsewhere in GB. This
is because many electricity consumers depend on the operation
of a single overhead line for their energy. Such overhead lines
can be located in remote and hostile terrain.

Despite these challenges, the reliability of the north of Scotland
transmission system is very good (Figure 3.1). Homes and
businesses rarely experience a power cut due to an event on the
transmission system.

As we have developed our Business Plan for the RIIO-T2 period,
we have given significant thought to our ambition for network
reliability. On one hand, reliability is very good so continuation
of current performance is an option. On the other, stakeholders
emphasise that, although a power cut is low probability, there is
potentially a very high social and economic impact.

Our conclusion, based on the views we have heard, is that to
continue to strive for no power cuts due to an event on our
network should be central to what we do.

But we don't want to spend unnecessary money to achieve this
goal. Thus our approach is:

* As we replace or refurbish equipment as part of the normal
asset lifecycle, or when we install new equipment to grow
the network, we will seek optimal reliability. This remains
subject to rigorous options assessment and cost
benefit analysis.

e Under our risk-based approach to asset management,
we can identify assets that are starting to show signs of
material deterioration and target intervention where it is
cost effective to do so. This might be asset replacement or
refurbishment, preventative maintenance or emergency
response planning.

We will roll out remote monitoring equipment as standard
on equipment during new installation, replacement or
refurbishment to enable our transition to
risk-based operations.

Respondents to the consultation on our
draft RIIO-T2 Business Plan expressed
concern about the potential cost of our
reliability goal. We are clear that any
investment we make must be needed and

economically justified. Thus we aim to
achieve this goal through working smarter,
not by spending more. We have revised
the wording of the goal in response to
stakeholders’ views.

Black Start Event — Assessment of the Socio-Economic Costs and Recovery Standards for Scotland, EY Report to the Scottish Government, April 2018

iStudy of Value of Lost Load (VoLL) in electricity supply, ACER, 2018. Available at:

http://cepa.co.uk/news-details-acer-publishes-study-on-the-value-of-lost-load-in-the-electricity-supply?selYear=2018
A full report of the stakeholder event is available at: www.ssen-transmission.co.uk/media/2730/ssen-transmission-stakeholder-workshop-report.pdf
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A Risk-Based Approach to Asset Management

About asset management

Asset management is how we look after and get the best from
the equipment that makes up the north of Scotland
transmission system. Our approach to asset management seeks
to achieve the best possible network performance (measured
by the reliability of electricity supply, Figure 3.1) for an efficient
whole asset lifecycle cost. We aim to consistently improve our
asset management capabilities to ensure we deliver efficient
outcomes and do not over or under invest in our asset base.

The north of Scotland
transmission asset base

The transmission system in the north of Scotland has undergone
significant growth over the past decade to accommodate new
renewable generation.

Figure 3.2 shows the Regulated Asset Value (RAV) — a proxy for
the value of the network — has increased ten-fold (solid line).
This is due to substantial capital investment (bars) of up to £575
million per annum. The majority of this capital investment has
been to grow the capacity of the network, with less than 20% on
the management of existing assets. The growth of the network
has also brought new technology and equipment types such as:

e High Voltage Direct Current (HVDC) convertors and cables
e Assets operating at 220kV AC voltage
e Reactive compensation equipment

The geographical extent of the network has also grown.

New subsea cables cross the Moray Firth and Firth of Clyde.
Numerous new overhead lines, cables and substations connect
renewable generators across the north of Scotland.
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Figure 3.1 Loss of supply events
Source Loss of supply events of >3 minutes duration resulting in a power cut to end

consumers. Data available at:
www.nationalgrideso.com/insights/transmission-performance-reports

www.ssen-transmission.co.uk

About asset management

Our approach to asset management must be seen in the
context of our growing network and the needs of our network
users in the north of Scotland. This is important as this context
means that our asset management requirements are unique

and unusual. Typically, the operators of long life network
infrastructure will have a ‘steady state’ asset management
requirement, with the overall size of the asset base staying near
constant. For these operators in most years, new additions to the
asset base will equal assets being removed in that year.

In contrast, our network has both that legacy steady state
element plus a substantial element of nearly new assets and
continued growth. Figure 3.3 shows the age profile for our
overhead line spans. This clearly shows the scale of new build
over the past decade, with previous peak of construction in
the 1950s.

As our network has grown, so we have had to grow our asset
management approach and capability. We have sought to do
this in a measured way, in tandem with the network growth and
not too fast or slow. Specifically this has required:

e Developing and implementing new asset management
practices for the new types of equipment. Of note has been
the successful operational deployment of HVDC, where
we entered into a long term service agreement with the
manufacturer to support operations and train
our employees.

* Investing in new IT systems to store and analyse asset data.
This includes our new work and asset management system,
condition based replacement management modelling tool
and geographic information system.

» Increasing the number of people we employ and widening
our skills base. This includes technology specialists and
asset engineers, as well as field-based colleagues.
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Figure 3.2 Growth of north of Scotland transmission network
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This RIIO-T2 Business Plan describes the continued growth of
the north of Scotland transmission network. Under the Certain
View, we forecast the RAV will be around £5 billion by 2026.
Thus we view the RIIO-T2 period as ongoing transition and
development of our asset management approach.

Our long term asset
management ambition

Our long term goal beyond 2026 is to be world class in asset
management. This means the best possible service for our
customers at an efficient cost for end consumers.

Given the context of our growing network, we are not currently
world class. International benchmarking has given us insight
into our strengths and weaknesses, and how we can efficiently
increase our capabilities.

Our planning for the RIIO-T2 period is focused on continued
steady and measured development of our asset management
capability. We will successfully deploy new assets to grow the
network and, at the same time, improve overall system reliability.

We are using two international approaches to measure our
performance:

1. To assess and measure our asset management capabilities,
we use the Asset Management Excellence Model developed
by international consultancy AMCL (Figure 3.4). This
provides a comprehensive framework of 39 business
activities that are essential to asset management excellence.
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Figure 3.3 Age profile for overhead line spans

*For more information see: www.amcl.com

A Risk-Based Approach to Asset Management _

Our changing organisation

As our network has grown, so has our capability for
managing and operating the asset. Some of the key
changes over the past decade are:

November 2013
International benchmarking of our operations starts
through ITOMS

April 2014
New asset management team established and
development of NOMs begins

May 2015
Protection Task Force established

October 2015
Field operations team brought in-house, with transfer of
90 employees

October 2015
Kintyre - Hunterston 220kV subsea cable energised

November 2015
Beauly Denny final energisation — first 400kV network in
north of Scotland

December 2017
International benchmarking of asset management
delivery starts through ITAMS

April 2018
Customer interruptions for 2017/18 due to faults on our
network reduced to 2 (from a peak of 33 in 2013/14)

December 2018
Energisation of Caithness Moray HVDC

March 2019

Operations team has grown to 170 employees covering
all aspects of AC and HVDC operations on the north of
Scotland network

April 2019
New governance model implemented.

Our plans for continued capability development include a
new Network Control Centre, new warehousing facilities
and improvements to essential communications and
digital infrastructure

A Network for Net Zero
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2. We participate in benchmarking studies with international
transmission operators. This allows us not only to measure
and compare our performance, but also to share best
practice and learn from global leaders. We have set a goal
of being an upper quartile (i.e. top 25%) operators in the
International Transmission Asset Management Study (ITAMS)
by 2026.

Embracing the AMCL model gives us a framework for excellence
in asset management. Through this we can identify areas of key
capability development - including strategy, policy, people and
skills, risk management and asset lifecycle management.

We submitted data to ITAMS for the first time in 2017. We are
currently undertaking our second cycle of benchmarking with
results expected in spring 2020. Initial indications are that we
will have improved markedly from the 2017 outturn, as we have
applied the learning from international comparators.

Risk-based approach

We are currently making the transition to a risk-based approach
to asset management and network operations. This transition
will continue during the RIIO-T2 and early RIIO-T3 periods.

Asset management

Historically, the need for intervention on network assets has
been determined using age, condition and performance data
combined with manufacturers’ recommendations.

All of the GB TOs have developed at the direction of Ofgem,
and are in the process of implementing, a risk-based model for
asset management. This approach calculates the probability of
failure of an individual asset and the consequences of failure for
safety, environmental and network outcomes. The intention of
this model is to provide a common measure against which the
relative riskiness of individual asset failures — and the benefits of
intervention — can be compared.
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Figure 3.4 AMCL Asset Management Excellence Model

www.ssen-transmission.co.uk

We will continue with the development of this model during the
RIIO-T2 period. At this time, the model is still relatively immature,
untested, and limited in scope (Table 3.1). We have applied the
risk-based model in the development of this Business Plan.

The output has been used to inform our capital investment
programme, along with traditional condition and performance
information in the prevailing statutory and industry framework.

We are certified under ISO 55001,

Iso which specifies the requirements for
e the establishment, implementation,

maintenance and improvement of a
management system for
asset management

Network operations

Likewise, historically inspection and maintenance has been
undertaken to time-based schedules that follow manufacturers’
recommendations and industry best practice. For example, there
are specified activities every 6 and 12 months for transformers.
This approach allows for scheduling of site visits and tasks for
weeks and months ahead, supporting efficiency in operations.
We intend to continue to follow time-based schedules for
inspection and maintenance during the RIIO-T2 period.

However as we look forward beyond 2025, and as we develop
our risk-based approach to asset management, we expect the
opportunities of new technology will allow us to change our
inspection and maintenance model. Integrated monitoring

of asset condition and performance, including the collection
and analysis of real time data, will enable risk-based inspection
and maintenance. In the first instance we expect this would
supplement time-based schedules but, over time, would
become the standard approach.

In scope Not in scope

Drivers Drivers
e Asset e Growth (in part)
o Growth (in part) e System

Lead Assets Non-Lead Assets

¢  Transformers and . Circuit switchers
reactors . Disconnectors

o  Circuit breakers o Earth switches

¢ Underground cables e Busbars, post insulators

e Overhead lines
(conductors, fittingsand |
towers) .

and fittings

Instrument transformers

Ancillary systems, e.g.

batteries

. Protection, control,
telecommunications and
smart monitoring systems

e Civils and buildings

Table 3.1 Scope of risk-based model
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Identifying the Need for Asset Intervention

READ more...

SUPPORTING DOCUMENT 8. A risk-based approach
to asset management

SUPPORTING DOCUMENT 8A. Network Asset Risk
Methodology "

There are four steps to our comprehensive, evidence-based
approach to identifying the need for asset intervention
(Figure 3.5).

STEP 1. Data Gathering
Accurate, up-to-date asset data is critical to asset management.

Visual on-site data gathering and assessment is undertaken on
a time-based inspection schedule. The data collected varies by
asset type and observed condition. In addition, physical tests
are used to assess the internal condition of assets. For example,
oil sampling and dissolved gas analysis for transformers and
reactors, and CORMON analysis and/or sampling of overhead
line conductors and earth wires. All our asset condition
information, current and historical, is held within our secure
asset databases.

STEP 2. Risk-based Analysis
The risk-based modelling for assessing the relative risk
associated with failure of lead assets is undertaken.

The output of this modelling is a monetised risk value for each
lead asset item. A high monetised risk value is not necessarily
an indication of the need to intervene. For example, a new
asset in good condition could have a high value if the impact
of failure is significant (e.g. many customers experience loss of
supply or risk to the public). Thus, relative monetised risk values
are an important tool in our methodology, but not sufficient
justification in itself to intervene.

Condition Assessment
Report

Asset Condition

Information

SHET Asset Risk Model Initial Priority
(CBRM) Scheme List

Network Asset Deliverability
Risk Metric Assessment

The Electricity Safety, Quality and

Continuity (ESQC) Regulations

The ESQC Regulations are a statutory instrument with
two main elements:

1. To specify safety standards which are aimed at
protecting the general public, our employees and
contractors from danger; and
To specify power quality and supply continuity
requirements to ensure an efficient and

economic electricity supply service for
consumers.

The Regulations cover overhead lines, underground
cables and substations, as well as requirements for
protection and earthing of electrical equipment.
We are required by law to comply with the ESQC
Regulations and, hence, the Regulations set a
minimum standard for the asset management of
our network.

STEP 3. Options Assessment

This is the critical stage in our methodology as it brings together
asset data and risk assessments with the economics and practical
delivery of different intervention options. At this stage, wider
network requirements (including for growth and operability
needs) are considered to explore options for integrated, whole
system solutions. Accordingly we will take into account outage
costs, system constraints and customer impacts associated with
intervention options, and how the proposed work efficiently fits
into the long term network development plans.

STEP 4. Intervention Plan

The final step is the collation of all of the evidence and analysis
into summary justification papers, and integration of the
preferred options into our whole system intervention plan. This is
a 'live’ document revised for new information and analysis.

Revised Priority
Scheme List

Whole System
Intervention Plan

Optioneering and
Cast-benefit analysis

Final Priority Business Justification

Scheme List

Papers

Figure 3.5 Methodology for identifying the need for asset intervention

A Network for Net Zero
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Through the application of this rigorous methodology we can have confidence that we have identified and considered all of the
evidence necessary to choose the right intervention option and timing.

CASE STUDY. Hydro connections

Substation works at Aigas and Kilmorack, Culligran, Deanie, Foyers, Glenmoriston, Quioch, Sloy,
St Fillans, Tummel Bridge

During the RIIO-T2 period we intend to replace equipment in the connection substations for ten
hydro electric power stations. In each case this is equipment that has reached end-of-life based on
condition data. We have engaged with the customer for each of these sites to discuss the need for
the intervention, confirm the customers’ future needs and assess whether our works could be co-
ordinated with planned customer works.

Detailed site specific consideration of intervention options has been undertaken. In each case,
the primary driver for the preferred option has been to minimise the impact of the intervention.
Other impact factors have been compliance with safety standards (including ESQC Regulations)
and environmental constraints. In some sites, associated equipment is being replaced in advance :
of end-of-life. Our assessment demonstrates that this approach is of lower overall cost than Fire wall degradation,
undertaking two separate interventions. St Fillans PS

CASE STUDY. Port Ann to Crossaig 132kV overhead line works

The highest cost asset intervention in our RIIO-T2 Business Plan is the rebuild of 49km of overhead
line in Argyll.

The primary reason for the intervention is asset condition. The overhead line was constructed

in 1960, and is now evidencing significant deterioration of towers, fittings and foundations. The

line does not meet modern standards and does not have an earthwire. Consequently, there are
significant issues with the performance of the circuits with the number of faults occurring being
very significantly above average and placing the circuit as one of the worst performing on the whole
network.

In assessing intervention options, consideration was given to future growth requirements to
accommodate local contracted and known generation. While none of this is sufficiently certain

to justify growth investment now, our cost benefit analysis (using least worst regret) demonstrates
the economic benefits of constructing the replacement overhead line with an option for a future Tower foundation,
upgrade to 275kV capability. Port Ann to Crossaig

CASE STUDY. East Coast

As we describe in section 2, the main transmission circuits on the East Coast are a significant
bottleneck for further renewable generation growth and so need to be upgraded during the RIIO-T2
period. As these investments will largely be in existing infrastructure, there are also benefits to
network condition and performance — this has been explicitly considered as part of the

options assessment.

The scope and design of the East Coast investments — North East 400kV, East Coast Onshore 275kV
Upgrade and East Coast Onshore 400kV Upgrade — have been optimised to address current and
near term asset drivers; for example on the overhead lines between Kintore, Fetteresso and Aylth.

The scale of investment on the East Coast also impacts upon access to the network. For example,
remedial works at Persley substation have been efficiently deferred as outages are not available to Fettersso to Alyth
undertake works during the RIIO-T2 period. overhead line

www.ssen-transmission.co.uk



Following our four step methodology, 28 asset-driven
investments are to be undertaken during the RIIO-T2 period.
These are described in the following pages.

Each of these 28 schemes makes multiple asset interventions.
Our options assessment, and cost benefit analysis, demonstrates
that in many instances it is more cost-effective to combine asset
interventions in a single scheme than have multiple single-asset
schemes. The total number of assets that will be replaced or
refurbished is shown in Table 3.2.

For lead assets that can be assessed using the common network
risk methodology, we have assessed the lifetime risk benefit

Identifying the Need for Asset Intervention

Innovation and whole system

During RIIO-T1 we jointly developed with Cyberhawk,

a visual asset management company, a platform that
combined drone captured images of towers, fixtures,
fittings and overhead conductors with a framework for
assessing condition. This allowed us to capture images
of our network without having to take circuit outages, a
great example of innovation for us and one that had clear
benefits around safety and increased network resilience.

arising from our 28 investments to be £55 billion. Over the
RIIO-T2 period alone, the monetised risk benefit is forecast to be
£533 million. These values are in comparison to a counterfactual

of undertaking no investment.

Following these 28 investments, the overall monetised risk of
lead assets will be £790 million higher than at 1 April 2021.

We have carefully considered whether further investment on
lead assets is required during the RIIO-T2 period given this
forecast increase in monetised risk. However our detailed
consideration of the network investment options has concluded
that there is no economic case for further investment. Hence,

this increase in monetised risk is justified.

We keep this assessment under constant review, given the

We want to continue that development of our ways of
working in RIIO-T2. We will look at how to get more
up to date information on the condition of our assets.
As part of our Integrated Condition and Performance

Monitoring programme, where we identify that an
asset warrants increased monitoring, either through

the age of the asset or a decreasing reliability, we will
look to install online monitoring. This could take the

form of online condition assessment of transformer

oil condition through Dissolved Gas Analysis. Having
this information would allow us to identify the optimal
time for intervention and co-ordinate with other
surrounding network developments. Additionally we will
look to improve the way we work at a process level. By

expanding the monetised risk methodology to cover
nonlead assets, we enable more innovative and whole

system thinking as we better understand the potential
impact of asset failure.

inputs to the monetised risk calculation are dynamic. Should

the case for any investment be revised materially during the
RIIO-T2 period then we would deploy the regulatory substitution
mechanism to ensure only justified investments are undertaken.

The monetised risk methodology currently only covers lead

assets. We have plans to develop new risk-based models during
the RIIO-T2 period to expand the range of assets covered by the
metric. Our objective is to have modelling developed and tested

“If you grade things on risk, you know the monetised
impact to failure, you can do something forward
looking and innovative”

- Infrastructure engineering representative

by 2026 that cover all electrical assets.

Lead Assets Non-Lead Assets

Estimated investment (Em)** 636 161

Assets replaced or refurbished | 18 nr.  132kV transformers There are currently no common reporting
11 nr. 275kV transformers categories for non-lead assets.
1nr reactors
74 nr. 132KV circuit breakers The Certain View includes intervention on a wide
13 nr.  275kV circuit breakers range of asset types, including 412 items of non-
28 km  132kV underground cables lead switchgear (circuit switchers, disconnectors,
294 km 132kV overhead lines earth switches etc)

Monetised risk value (Ebn) 122 At 1 April 2021 There is currently no monetised risk methodology
2.54 At 31 March 2026 (no intervention) for non-lead assets. We are committed to support
201 At 31 March 2026 (with intervention) the development of a common methodology
-0.53  Target output (delta) during the RIIO-T2 period

*Will not add to 28 total schemes, as the majority of schemes include both lead and non-lead assets
**Estimate based on allocation of lead and non-lead assets, and pro-rata split of other costs

Table 3.2 Asset-driven interventions during RIIO-T2

A Network for Net Zero
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Certain View Asset Investment: Eastern

Overview

The Eastern region of the north of Scotland transmission system
covers the east coast from Perth to Peterhead, and the Moray
Firth coast from Peterhead to Elgin (Figure 3.6). Total asset
investment of £253 million will be undertaken in the Eastern
region during the RIIO-T2 period (Table 3.3 and Figure 3.7).

This region is the most electrically dense of the north of
Scotland transmission network. 267km of 275kV overhead

line runs parallel with the Moray Firth coast from Beauly to
Peterhead. The line splits into two at Kintore, and two 185km
overhead lines run south to Kincardine and Glenrothes. These
circuits in the north east and on the east coast, which are used
for the bulk transfer of renewable energy, are to be upgraded in
the RIIO-T2 period (pages 42-43).

Also along the Moray Firth coastline is 103km of 132kV overhead
line that serves the communities of Nairn, Elgin, Keith and
Macduff. Some refurbishment and replacement of these assets
was undertaken during the RIIO-T1 period. Further minor work is
required to replace the 132kV busbar at Keith substation in 2025.

From Peterhead, a local 132kV overhead line connects
communities in the far northeast, along with the St Fergus gas
terminal. Being in a saline, marine environment these assets

can degrade more quickly than assets away from the coast.
Refurbishment and replacement works on the overhead line and
at two substations are largely due to degraded asset condition.

The city of Aberdeen is served by a 132kV ‘ring’ network
connected to the main Kintore and Persley supergrid
substations. Likewise, the city of Dundee has a 132kV network
connected to Tealing supergrid substation. Both cities have a
number of 132/33kV substations that export electricity onto the
local distribution networks.

Our North of Scotland Future Energy Scenarios work (pages
31-32) has indicated that Aberdeen and Dundee will see growth
in electrical load over the coming decade, largely due to the
electrification of transport. Our system modelling shows that
forecast load growth will exceed the capacity of local grid
substations potentially triggering upgrades to the

transmission system.

Intervention Description Monetised RIIO-T2 cost Delivery
Risk Output*

Peterhead Inverugie | Overhead line 7km of overhead line to have 6.66 10.3 2024
132kV OHL Works refurbishment new phase and earth conductors, | (1,389)

with tower remediation and local

ground works
Redmoss Clayhills Underground cable | 5km of underground cable 7.05 131 2023
Cable Works replacement replacement (2,156)
Elmwood Underground cable | 2km of underground cable 3.58 114 2025
Glenagnes Cable replacement replacement, with minor (917)
Works refurbishment of 1km existing

overhead line
Keith Substation Substation asset Replacement of 132kV busbar 7.27 39.0 2025
Works replacement (22)
Kintore Substation Substation asset Replacement of busbar, 9.70 74.2 2026
Works replacement transformers and cables (450)
Peterhead Substation asset Replacement of busbar, 5.88 36.7 2026
Substation Works replacement transformers and cables (3)
Redmoss Substation | Substation Refurbishment of substation 3.34 0.5 2023
Works refurbishment assets and civil works (-20)
St Fergus Mobil Substation asset Replacement of substation assets | 31.80 12.7 2025

replacement and additional circuit breakers (-110)

Tealing Substation Substation asset Replacement of transformers, 3.64 93 2024
Works replacement circuit breakers and associated (56)

equipment and structures
Willowdale Substation asset Replacement of transformers and | 7.69 454 2026
Substation Works replacement circuit breakers (-80)

*£ Rm. Lifetime benefits shown in brackets

www.ssen-transmission.co.uk

Table 3.3 Certain View asset investments: Eastern



Certain View Asset Investment: Eastern “

Our analysis concludes that the current transmission system Non Load Schemes

can accommodate load growth, under the Certain View, during A
the RIIO-T2 period. However, we are committed to work with
local stakeholders over the coming five years to develop whole
system city strategies for Aberdeen and Dundee. We expect this
work to be part of the Local Authorities’ Local Area Energy Plans
(page 97). We are also looking at the growth of EVs and other
Low Carbon Technology through partnerships with Scottish
Government as well as innovation funded projects.

5, St Fergus Mobil

6, Tealing Substation Works
7, Wilowdale Substation Works.

Thus our approach to the city transmission assets for the RIIO-T2 o'

period is to maintain and only intervene where there is no other LS
option. This reduces the risk of potential stranded investment.

In total we will invest £70 million to replace two sections of
underground cable and replace substation assets that have been
in operation for over 50 years.

The local 132kV east coast overhead line that connects {7
Aberdeen to Dundee via Fiddes and Brechin does not A
demonstrate need for intervention over the coming decade.
However this circuit is now at full capacity due to the volume of Eastern
local renewable generation, so we will consider its future as part
of our regional network development assessment.

Kintore and Tealing supergrid substations, both critical to
security of supply to end consumers, require intervention during
the RIIO-T2 period. In Tealing, these are minor works to replace
50 year old assets that are now performing poorly. In Kintore,
where there are limited options to undertake work within the o®
substation while maintaining security of supply, a full re-build of
the substation is justified.

Changes from draft Business Plan consultation

¢ Dudhope: proposed asset replacement at Dudhope
substation in Dundee has been substituted with enhanced
maintenance. The cost of these maintenance activities is
outweighed by the benefits of deferring works at Dudhope
to allow development of the whole system Dundee City
strategy.

e St Fergus Mobil: further asset investigations during summer
2019 have identified condition concerns with key substation
assets. When combined with operational limitations, our
analysis concludes in favour of intervention.

Figure 3.6 Certain View asset investments: Eastern

® 61% Growth intervention
39% No intervention

Figure 3.7 Asset intervention: 275kV overhead line, Eastern region

A Network for Net Zero
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Certain View Asset Investment: Caithness, Orkney and Shetland

Overview

The Caithness, Orkney and Shetland region of the north of Scotland transmission system covers the mainland to the north of Inverness

along with the island groups of Orkney and Shetland.

Our detailed assessment has not identified any necessary asset interventions in the Caithness, Orkney and Shetland region during the

RIIO-T2 period (Table 3.4).

Intervention

Description

Monetised
Risk Output

RIIO-T2 cost Delivery

- None - -

Table 3.4 Certain View asset investments: Caithness, Orkney and Shetland

Skye

The Skye transmission network consists of a single 132kV
overhead line that extends over 160km of challenging terrain
from Fort Augustus 400kV substation to Ardmore on Skye
(Figure 3.8). From Ardmore, there are two SHEPD owned 33kV
subsea cables; one to Loch Carnan on South Uist and the other
to the Isle of Harris. The 132kV transmission circuit continues
from Harris to Stornoway. The security of supply on Skye and
the Western Isles is dependent on the Skye circuit as the only
connection to the main GB electricity grid.

The 9km line section from Fort Augustus to the Skye Tee point
is of trident wood pole construction, completed in June 2017.
From Skye Tee to Quoich, we are currently installing 19km of
trident wood pole to replace single circuit steel lattice towers
dating from 1956. The 64km line section from Quoich to
Broadford is supported by double circuit steel lattice tower
structures, strung on one side only, completed in 1980. The last
68km section from Broadford to Ardmore, the construction is
trident wood pole built in 1989. Our rigorous asset assessment
methodology demonstrates that there is a strong need for
intervention on the 132km between Quoich and Ardmore
before 2030.

In addition to asset risk, there are both demand and generation
needs to be met on the Skye transmission network:

e To restore supplies during prolonged outages of the Skye
transmission circuit, SHEPD relies on mobile and fixed
diesel generators on Skye and the Western Isles. Given the
light construction of the transmission line, over the most
challenging terrain, its reliability is poorer than other lines.
This line has an environmental impact due to the high
carbon intensity of the backup diesel generators. Working
with SHEPD, there is an opportunity to improve security
of supply.

e The amount of generation connected on the Skye circuit
(137 MW) exceeds the rating of the existing line', with an
additional 177 MW either contracted or offered to connect
and a significant further volume having expressed interest.

www.ssen-transmission.co.uk

In developing potential solutions to meet the identified need, we
considered technical, environmental and geographic constraints
on the design and safe operation of the assets along with views
expressed by stakeholders. We have used a scenario-based
pathway approach, where we look into the medium to long
term network requirements and identify potential development
pathways for the network. This allows us to compare
incremental developments of the network to balance investment
and operational costs, the risk of asset stranding, the economic
and environmental impacts of frequent interventions, and
impacts on end consumers. A cost benefit analysis (CBA) was
undertaken on the shortlisted pathways to refine the list further.
Based on the outcome of this analysis, further detailed analysis
was undertaken considering line section capacity requirements,
more localised environmental constraints and stakeholder
feedback to date.

The outcome of this work is certainty over the need to intervene
and economic appraisal confirms the net benefits of replacing
the overhead line between Quoich and Ardmore as soon as
possible. As part of this RIIO-T2 Business Plan we are proposing
a two-stage regulatory framework for the approval of this capital
investment:

1. With this Plan we set out the evidence of a certain need
for investment, along with the comprehensive approach
we have taken to assessing the investment options. We
include within the Certain View the cost of pre-construction
development work.

2. Areopener mechanism (High Value Transmission Projects,
page 81) that allows us to make a within-period application
for the efficient cost of construction following the outcome
of the statutory planning process.

We understand the concerns of some stakeholders about the
construction of new transmission infrastructure between Fort
Augustus and Ardmore. We remain committed to working with
all stakeholders to find the solution that meets local community,
generator, environmental and GB society needs.

A derogation from the standard was granted by Ofgem in 2010. Available at: www.ofgem.gov.uk/ofgem-publications/52816/100709shetl-western-isles-decisionpdf
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Certain View Asset Investment: Argyll, Central and Western Isles

Overview

The Argyll, Central and Western Isles region of the north of
Scotland transmission system covers the mainland to the west
of Perth and Inverness along with the Inner and Outer Hebrides
island groups (Figure 3.8). Total asset investment of £545 million
will be undertaken in the Argyll, Central and Western Isles region
during the RIIO-T2 period (Table 3.5).

Hydro connections

The configuration of the transmission network in the north of
Scotland was designed to connect hydro electric power stations
and serve remote rural communities. The era of ‘power from the
glens’ was the 1950s and 1960s, and many of the assets installed
at that time are reaching the end of their economic life.

We intend to undertake work to replace or refurbish substation
assets that connect ten hydro electric power stations at: Aigas,
Culligran, Deanie, Foyers, Glen Moriston, Kilmorack, Quoich,

St Fillans, Sloy and Tummel Bridge. As each site is different, the
scope of work required and the most economic option varies. In
each site, we have collaborated with the customer in developing
the intervention option.

Work at four of these substations — Aigas, Culligran, Deanie and
Kilmorack — has been optimised as part of a wider programme
that includes refurbishment of the 23km Beauly to Deanie 132kV
overhead line constructed in 1960, and replacement of the
132kV substation at Beauly:

e The Beauly Deanie overhead line passes through several
protected landscapes, including the Glen Affric to
Strathconon Special Protection Area (SPA). Refurbishment
of the 60 year towers with replacement of phase and earth
conductors will extend the asset life by around 15 years.

e Beauly substation was constructed in 1970 as a
132/33kV site. The site does not meet modern safety and
environmental standards, and installed assets are evidencing
both internal and external deterioration. Given the system
criticality and local stakeholder impacts, detailed options
assessment has been undertaken including consideration of
visual and environmental factors.

Skye transmission network and Western Isles

In addition to the overall replacement of the Fort Augustus to
Ardmore overhead line (previous page) and Quoich connection
works (above), there are three interventions to be undertaken in
the Skye / Western Isles area:

1. Refurbishment of the 2km Invergarry Tee overhead line.

2. Toreplace poor condition assets at Broadford substation
and make changes that will improve operational
performance.

3. Rebuild of the 58km Harris to Stornoway wood pole
overhead line as a lower cost option than ongoing
maintenance and case-by-case pole replacement.

Argyll

The Argyll region is characterised by long 132kV overhead
line circuits that connect remote communities and collect
distributed hydro and wind generation. Much of this network
was constructed in the 1950s and 1960s. Our assessment
demonstrates the need to intervene on three overhead lines
during the RIIO-T2 period:

e The 132kV overhead line between Sloy power station and
ScottishPower Transmission's Windyhill substation, of which
15km is in our operating area. Substantial refurbishment,
including replacement of the earth and phase conductors,
will extend the life of the asset.

e The 132kV overhead line between Dunoon and
ScottishPower Transmission’s Whistlefield substation, of
which 17km is in our operating area. A variety of drivers and
local factors justify the rebuild of this 48 year old asset.

. During the RIIO-T1 period the northern section, from
Inveraray to Port Ann, of the 132kV overhead line down the
Kintyre peninsula is being rebuild. Following this, the 48km
southern section from Port Ann to Crossaig will be similarly
rebuilt. This line dates from 1960, with conductors replaced
in 1991. Based on our cost benefit analysis (using least
worst regret) this investment has been scoped to realise
the economic benefits of constructing the replacement
overhead line with an option for a future upgrade to 275kV
capability.

Changes from draft Business Plan consultation
» Aigas and Kilmorack: detailed consideration of the cost

effective delivery of these hydro connection works has
identified cost savings from combining the two investments

We have provided to Ofgem detailed
options assessment with CBA and cost
breakdown for each capital investment in

our Certain View. These are confidential,
but please get in touch if you would like
further information

A Network for Net Zero
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Intervention

Description

Monetised
Risk Output*

RIIO-T2 cost

Delivery

Beauly / Aigas Overhead line 23km of overhead line to have 0.13 19.0 2023
Deanie 132kV OHL | refurbishment new phase and earth conductors, | (26)
Works with tower remediation
Harris Stornoway Overhead line Replacement of 58km of 143.10 358 2026
132kV OHL Works replacement overhead line (47,681)
Invergarry T 132kV Overhead line 2km of overhead line to have 0.01 24 2025
OHL Works refurbishment new phase and earth conductors, | (1)
with tower remediation
Sloy Windyhill East | Overhead line 15km of overhead line to have 1.60 16.5 2023
132kV OHL Works refurbishment new insulator sets and earthwire, | (344)
with tower remediation
Sloy Windyhill West | Overhead line 15km of overhead line to have 197 16.8 2024
132kV OHL Works refurbishment new insulator sets and phase and | (365)
earth conductors, with tower
remediation
Whistlefield Dunoon | Overhead line Replacement of 17km of 14.03 40.8 2023
132kV OHL Works replacement overhead line (464)
Port Ann Crossaig Overhead line Replacement of 49km of 14.89 138.2 2025
132kV OHL Works replacement overhead line (1,089)
1 Beauly Substation Substation asset Replacement of transformers, 81.69 89.8 2026
Works replacement circuit breakers, switchgear and (364)
associated equipment
2 Broadford Substation asset Replacement of circuit breakers, | 153.53 1.0 2023
Substation Works replacement switchgear and associated (-401)
equipment
3 Culligran Substation | Substation asset Replacement of single 2.24 143 2026
Works replacement transformer substation (25)
4 Deanie Substation Substation asset Replacement of single 2.25 14.6 2026
Works replacement transformer substation (15)
5 Foyers Substation Substation asset Replacement of transformer and | 4.27 416 2026
Works replacement cable (83)
6 Glenmoriston Substation asset Replacement of single 155 57 2026
Substation Works replacement transformer substation (28)
7 Kilmorack Aigas Substation asset Replacement of two single 3.10 27.6 2026
Substation Works replacement transformer substations (36)
8 Quoich Tee Substation asset Replacement of switching -0.34 13.6 2025
Substation Works replacement station, and local overhead line (-43)
diversion works
9 Sloy Substation Substation asset Replacement of transformers, 0.83 453 2025
Works replacement circuit breakers, switchgear and (44)
associated equipment
10 St Fillans Substation | Substation asset Replacement of single 1.20 6.8 2025
Works replacement transformer substation (37)
11 Tummel Bridge Substation asset Replacement of transformers and | 2.47 14.8 2025
Substation Works replacement new cable works (16)

*£ Rm. Lifetime benefits shown in brackets

www.ssen-transmission.co.uk

Table 3.5 Certain View asset investments: Argyll, Central and Western Isles
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Figure 3.8 Certain View asset investments: Argyll, Central and Western Isles

The map on the left shows all of the investments to replace or refurbish existing assets in the Certain View.

The map on the right shows the scope of the Skye investment described on page 60. Our analysis demonstrates the need to

progress this investment during the RIIO-T2 period. However, the specifics of the intervention remain subject to further stakeholder
engagement and the outcome of the planning process. We intend to use the High Value Transmission Projects uncertainty mechanism
to make a within period application for construction funding.

A Network for Net Zero
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Certain View Direct and Indirect Network Operations

Direct operations

Direct operations are the activities we undertake for the day-
to-day operation and maintenance of the north of Scotland
electricity transmission system.

These activities include:

Inspection and maintenance of all of the component parts of
the transmission system, incorporating the electrical equipment,
communications networks, and buildings and civil engineering
structures. We use both direct inspection techniques and remote
monitoring tools. During the RIIO-T2 period we will undertake
this activity on a time-based schedule, but begin to trial some
risk-based approaches.

Management of spares, being the equipment we hold for use to
restore the network. We have plans during the RIIO-T2 period to
significantly improve our capabilities for warehousing and spares
(page 72), to meet the requirements of our larger network. The
activity described here is separate from that investment.

Fault repairs as required due to unplanned interruptions on
the network. Faults are typically due to external factors (such
as weather or landslides) and, rarely, equipment failure. We
currently experience around 131 faults per annum, and have a
target to reduce this to 72 by 2025/26.

Vegetation management around our equipment, such as

tree cutting in the vicinity of overhead lines or keeping down
vegetation within substation sites.

(Em) RIIO-T1

17.6

The scale, and hence cost, of our direct operations is closely
related to the extent and complexity of the network. That is, how
many substations are there, what is the total length of overhead
line and cable, how many different types of technology are
deployed, and how many users of the network there are.

As the network has grown over the past decade, so our direct
operations activities have grown commensurately:

RIIO-T1 We are forecasting overall growth in the costs of direct
operations during the RIIO-T1 period by 350% (Table 3.6).
Over that same time, the value of the asset base will increase
by around 300% (Figure 3.2). Increased costs are primarily due
to the introduction of HVDC and subsea technology onto the
network, with secondary impacts from a larger workforce and
stock required for a larger activity base (page 53).

RIIO-T2 Certain View Over the five years of the RIIO-T2 period,
we expect a further 7% increase in our direct operations costs,
while the value of the asset base will increase by 61%. Our
assessment concludes that the efficiency benefits from new
technologies (including IT investment) and ways of working will
result in productivity improvements that largely offset growth
and economic pressure on our cost base.

Given the potential for the network to grow beyond
that envisaged in the Certain View, we have proposed
an Operating Cost Escalator mechanism (page 82).

This would result in an automatic increase to allowed
expenditure on the completion of capital investments
over-and-above the Certain View.

RIIO-T2

_ 2013/14 2020/21 | 2021/22 2022/23 2023/24 | 2024/25 | 2025/26

16.5

18.7

16.8

18.7

16.6

Direct Operations

Indirect Operations

Inspection and Maintenance 2.9 112 9.6 117 9.7 114 9.1
Fault repairs 3.2 17.6 16.5 18.7 16.8 18.7 16.6
Vegetation management 0.1 12 18 19 19 2.0 2.1
Other costs, e.g. building repair 0.1 41 39 3.9 4.0 4.0 41

Asset management 0.3 17 2.2 22 2.2 2.2 2.2
Control room n/a 2.2 24 24 2.4 2.4 2.4
Operational training 11 11 0.8 12 15 15 15

www.ssen-transmission.co.uk

Table 3.6 Certain View direct and indirect operations




Indirect network operations'

There are three key activities that we undertake that are essential
to support our direct network operations:

Asset management which is the back office function that
gathers and analyses our asset information, develops our
practices and policies, and makes decisions on the need for
asset intervention. We have a long term ambition to be world
class in asset management. We will continue to grow and
develop our capabilities towards that goal over the coming
decade.

Network control room is the activities that undertakes both the
real time operation of the transmission network with the ESO,
and develops forward plans for network operations (including
outage planning, page 66). We have plans during the RIIO-T2
period to establish new network control room facilities (page 76),
to meet the modern security and operation standards for our
larger network. The activity described here is separate from

that investment.

Operational training is the necessary safety training to allow
our employees and contractors to work on the high voltage
transmission network. We do not allow anyone access to our
equipment or sites without the designated certifications.

As with direct operations, the scale and cost of our indirect
network operations is closely related to the extent and
complexity of the network. While we continue to continue to
see increases in the early years of the RIIO-T2 period, again
primarily due to the integration of HVDC operations, costs are
flat thereafter.

Real Price Effects (RPEs)

RPEs is a regulatory term that refers to input price increases
above the prevailing inflation metric. Typically this will consider
national and regional labour costs, and global plant and material
prices. Where forecasts indicate that these items are likely to
increase during the price control period in excess of prevailing
inflation, then an RPE escalator would be applied.

Our analysis of the RIIO-T2 period demonstrates that there is
likely to be real wage increase of 1.1-1.3% per annum above
inflation. This translates to an overall RPE escalator of 0.46% of
total expenditure, which we have applied in our Certain View.

This has been applied after a total factor productivity assumption
for operating expenditure of 0.3% to 0.6% per annum.

We do not identify any RPE for plant and materials.

Certain View Direct and Indirect Network Operations m

Operating cost efficiency

Our direct and indirect network operations costs
represent a relatively small proportion of our overall total
expenditure: around 4% of our Certain View. However we
remain vigilant to ensuring that these costs are

efficiently incurred.

Two analytical studies give us confidence in the relative
efficiency of our costs:

International Transmission Operations and Maintenance
Study (ITOMS)

We are currently engaged in our fourth cycle of
benchmarking in this international study of the relative
efficiency of transmission operators. Our performance in
previous cycles has shown that for our service outcomes,
we benchmark as low cost / average service (quartile

3) (Figure 3.9). We have set a target to achieve low cost

/ high service (quartile 4) outcome by the end of the
RIIO-T2 period.
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Figure 3.9 Results from 2017 ITOMS benchmarking

Transmission Cost Benchmarking project

We participated in the Transmission Cost Benchmarking
project undertaken by Sumicsid and the Council of
European Energy Regulators (CEER). We subsequently
engaged consultants to undertake independent analysis
of these data for our UK peers and European TSOs.

This analysis demonstrates, using the project’s totex
models, our historic and forecast operating expendituref
is 100% efficient when compared with the 27 participating
transmission owners (using Sumicsid’s definitions). For a
range of sensitivities, such as length of network and scale
of total expenditure, this conclusion is unchanged.

Overall, this study concludes that our operating costs

would need to increase by 25% to be below the 100%
efficiency assessment.

A Network for Net Zero

These activities are part of a broader regulatory cost classification called Closely Associated Indirect (CAl) Operating Costs. Other activities in the CAl category include system
planning, commercial management and customer connections, and stakeholder engagement (page 106).

This analysis is of our total operating costs, including all CAl and other business support costs.
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Measuring Reliability and Target Outcomes

READ more...
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Proposition and Innovation
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My,

For homes and businesses

Our clear goal is to aim for 100% transmission network reliability
for homes and businesses

We have set three main targets to measure our
performance towards achieving this goal:

e Energy Not Supplied (ENS)

e Number of unplanned interruptions (or faults)

¢ Network Monetised Risk reduction during the
RIIO-T2 period

ENS is the volume of energy to customers that is lost (not
supplied) as a result of faults or failures on our network (Figure
3.10). This measure uses a nationally agreed methodology and
has a number of exclusions.

ENS is subject to a regulatory incentive, under which we receive
a financial reward if the actual volume of unsupplied energy is
below the annual target and a financial penalty if the volume is
above target. We support continuation of this incentive with a
25% tightening of the target to 90 MWh per annum.

www.ssen-transmission.co.uk

For generators

When completing these necessary infrastructure investment or
maintenance, parts of our network can be temporarily taken out
of service.

In general, this does not impact continuity of electricity supply
to homes and businesses. However, the impact on generation
customers can be material:

. In some circumstances, generators will be paid for loss of
access. These 'constraint costs’ are ultimately recovered
from the end consumer.

. In other circumstances, generators will loss access without
financial recompense. This is common in the north of
Scotland (in particular for distributed generation) where
generators terms of connection can include specific
provisions for network unavailability.

The Network Access Policy (NAP) is a key tool in ensuring these
outages are well planned. The NAP seeks to ensure outage
planning is efficiently coordinated between network owners to
benefit customers and consumers by minimising whole system
costs while meeting climate change obligations. Through the
NAP we can work together to identify high impact outages

and take early action to assess the options for minimising that
impact.

The NAP works optimally when it is reviewed regularly,

and the benefits are measured and monitored. We are
committed to demonstrating continuous improvement of NAP
implementation, as we have taken the lead on to date. We

will hold ourselves to account publicly through our Enhanced
Reporting Framework (page 103), as well as being accountable
to connections customers impacted by outages through the
Quality of Connections survey (page 96).

Our whole system network planning approach, embodied in the
NAP, goes beyond the minimum requirements for a transmission
owner. This encompasses our commitment to go further than
year ahead outage planning. Working with the ESO we have
assessed an incremental consumer benefit (termed Consumer
Value Proposition) of £5 million during the RIIO-T2 period.

In addition to these outcomes, we are committed to
protect consumers by returning allowed expenditure

for outputs that are not delivered during the
RIIO-T2 period.



http://www.ssen-transmission.co.uk/riio-t2-plan/network-access-policy/
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-outputs-incentives-and-innovation/
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-outputs-incentives-and-innovation/
http://www.ssen-transmission.co.uk/riio-t2-plan/regulatory-framework-outputs-incentives-and-innovation/
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Security of Supply

Safe and Secure
STRATEGIC Network Operation
THEME Using data efficiently to understand,

predict and get the best network
performance.

Aim for 100%
transmission network
reliability for homes and
businesses

Main targets

Our ambition is to continue to improve the performance of the transmission network to achieve our goal of no interruptions for homes
and businesses. Central to achieving that goal is continual vigilance as to the threats to security of supply and taking timely, cost effective
steps to address those threats. The targets below directly measure our progress towards achieving this goal under the Certain View.

RIIO-T2 type! Metric RIIO-T1 RIIO-T2 Output

Equivalent by 31 March
Output 2026

Reliability: Digitising the network
Installation of smart monitoring and establishing real time Smart monitoring installed on
) ; PCD - None 62
asset analytics at a dedicated control critical assets
room facility
Redundancy: Back up assets
Inventory management systems to be of industry best PCD Specialist warehousing facilities 0 >
practice commensurate with larger network size and
range of technologies
Resistance: Protection and control
Maintain modern protection systems Number of protection and None 64 protection
PCD
control systems upgraded 33 RTUs
replaced
Resistance: Physical security Number of substation security 23 deter
- o ) PCD . None
Security upgrades at critical sites improvements 55 detect
Response and Recovery: Substation resilience
All substations to meet minimum duration of operation Number of substations of None 116
) ; . PCD .
without a mains supply of electricity increased 120 hours standalone
operational capability

Type is a regulatory categorisation: LO = Licence Obligation; PCD = Price Control Deliverable; ODI (P/R) = Output Delivery Incentive with financial Penalty and/or Reward; Rp
= Reputational; CVP = Consumer Value Proposition; UM = Uncertainty Mechanism

Cost of delivering our Certain View outputs (Em)

Our Certain View forecast expenditure to deliver the network outcomes described in this section is £330 million.

Target Cost category 2021/22  2022/23  2023/24 2024/25 2025/26 Total
Back-up assets: Warehousing and spares

Including purchase of critical assets Capital Non-Load 117 20 183 19 17 53.6
Protection and control Capital Non-Load 8.4 16.3 16.2 16.3 7.8 65
Physical site security

Including to climate change threats Capital Non-Load 6.2 9.6 7.8 6.9 3.4 339
Substation resilience Capital Non-Load 6.4 123 123 123 59 49.2
Reliable communications Capital Non-Load 0.3 0.4 0.5 0.5 0.2 19
Other (POPM) Capital Non-Load 1 18 18 18 0.9 7.3
Control centre and smart monitoring Capital Non-Load 8.0 155 155 154 7.3 617
e L L L L L

www.ssen-transmission.co.uk
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Resilience and Security of Supply

Being resilient

End consumers expect reliability and connected customers
require network availability. Our attention is focused on having a
network that is resilient to the events that might affect

these outcomes.

We use the definition of Resilience from the Cabinet Office report
on Keeping the Country Running: Natural Hazards
and Infrastructure':

“Resilience is the ability of assets, networks and systems to
anticipate, absorb, adapt to and / or rapidly recover from a
disruptive event.”

The report identifies four principle strategic components to
infrastructure resilience: Reliability; Redundancy; Resistance;
and Response and Recovery (Figure 4.1). For the risks facing
our network, we must act proportionately on all four of these
components to deliver the most cost effective risk
management response.

Reliability

The reliability component of resilience is concerned with the
design and operation of the network under a range of conditions.
It includes making interventions to maintain, replace or refurbish
assets before their performance deteriorates below expected
standards (see section 3).

Reliability performance is measured using the lagging indicator
of the number of loss of supply events and the impact of these
on the end consumer (Figure 3.1). Since 2010, we have had 127
loss of supply events that have resulted in power cuts for end
consumers. The longest duration event in 2013 lasted 1,450
minutes (around 24 hours). This was due to a tower collapse in
blizzard conditions.

Some connected customers requested, and we provided,
network configurations that do not provide 100% network
availability. For example, when we are undertaking essential
maintenance and there is no network back-up. For these
customers, our planning for future network availability and
engagement in this planning process is critical (page 66).

The majority of our actions during the RIIO-T2 period to ensure
network reliability are described in section 3: maintaining and
investing in the existing network. In this section we describe

the long term steps we are taking in the transition to risk-based
network management through digitising the network. During the
RIIO-T2 period we will install smart monitoring on critical assets
and establish asset analytics (including in real time) at a dedicated
network control facility.

Redundancy

The redundancy component of resilience is concerned with
the availability of back-up installations or spare capacity. These
back-ups would enable operations to be switched or diverted
to alternative parts of the network in the event of disruptions to
ensure security of supply.

The design of the GB transmission system is governed by a
common standard: the Security and Quality of Supply Standard
(SQSS). We are obliged under our licence to comply with

the SQSS*.

For large demand centres (such as towns and cities) and the
main parts of the transmission system, the SQSS requires
redundancy in planning and operation. This means that if one
part of the system were to fail then a back-up would already be
installed and there would be no interruption to service.

However, for more remote parts of the network and for many
generator connections, redundancy is not a requirement of the
SQSS. This is the norm for the transmission system in the north
of Scotland. There is no common standard or methodology for
redundancy over the requirements of the SQSS.

When the system fails without redundancy the options are (i)
non-transmission network power sources, and (ii) replacement
of the failed assets.

[

0

Redundancy
Back-up to the System

Reliability
Managing the System

Resilience

!:,

Response and
Recovery

Dealing with events

Figure 4.1 Components of network resilience

A Network for Net Zero

Keeping the Country Running: Natural Hazards and Infrastructure, UK Cabinet Office, October 2011. Available at: https://assets.publishing.service.gov.uk/government/

uploads/system/uploads/attachment_data/file/61342/natural-hazards-infrastructure.pdf

iSecurity and Quiality of Supply Standards, National Grid ESO, 2011. Available at: www.nationalgrideso.com/codes/security-and-quality-supply-standards



Resilience and Security of Supply

The availability of spare equipment is essential for timely
restoration. New transmission equipment like transformers

and cables can take many months to manufacture. For us, as

we install new types of equipment on our network (including
High Voltage Direct Current (HVDC)) we must make sure we
have plans in place, and the spares available either in-house or
through third party agreements, to deal quickly with asset failure.

Resistance
The resistance component of resilience is concerned with
preemptive protection from natural hazards or malicious events.

The safe operation of an electrical network requires inherent
system protection from, for example, poor power quality,
electrical overloads and network damage. This system
protection is similar to a fuse box where disruption to the flow
of power will trigger the fuse and protect the wider system.
Our fuse box comprises automated and remotely operated
communications equipment, electrical switches and relays.

Physical threats to the integrity of the GB transmission system
can be by accident or due to criminal activity. The security of
our sites must be sufficient to deter or avoid such threats. Over
recent years we have worked closely with the national security
services to protect key sites.

Black start

Black Start is the rare and unlikely situation where the
GB transmission system has shut down, in whole or
part, and needs to be re-energised. Historically, large
thermal (gas or coal) power stations would have been
used to restore the system. However, as the GB energy
industry has decarbonised, these large power stations
have been closing down. This is of particular concern
in Scotland, where the ESO, TOs and Government
have been working to establish a new Black

Start procedure

www.ssen-transmission.co.uk

Natural hazards also present a physical threat to the network. In
recent years we have experienced flooding, wild fires, landslides
and extreme weather. Most commentators expect the frequency
and intensity of these events to increase.

An emerging concern, again expected to increase, is cyber
security. In common with much of the economy, we now rely
on information systems in our business. We distinguish between
operational systems necessary for security of supply and
business systems that are used for non-operational reasons (for
example, word processing and financial systems).

Under the Network and Information Systems Regulations 2018
we are an Operator of Essential Services. This means we have
a statutory responsibility to manage cyber security and cyber
resilience in such a way as to minimise the threat.

Response and recovery

The response and recovery component of resilience aims

to enable a fast and effective response to and recovery from
disruptive events. The effectiveness of this element is determined
by the thoroughness of efforts to plan, prepare and exercise in
advance of events. It can be referred to as Business

Continuity Planning.

Business Continuity Planning is for significant events, typically

at a national scale. No business can be free from such risks, and
hence active risk management is essential. We operate under

the risk framework of the SSE Group®. This framework includes
regular simulation events to test preparedness and procedures.
As a provider of critical national infrastructure, we also participate
in national forums such as the Centre for the Protection of
National Infrastructure. This ensures we can share learning and
maintain best practice.

The most significant event that could occur on the GB
transmission system is a full or partial shut down; termed a
Black Start.

The current standard for a Black Start event, set in 2010 by

the Energy Emergency Executive Committee (E3C), is for the
main substations to be resilient against loss of system supplies
for a minimum period of 72 hours. This time is considered

the duration that may be required to achieve a full system
restoration. This is reflected in the industry standard Engineering
Recommendation G91.

In light of changes to the GB energy system, the Government
and Ofgem are currently reviewing the GB restoration standard
for a Black Start. The recommendation from the joint industry
working group is to increase the substation resilience standard to
120 hours. Government is expected to make a decision on this
recommendation within the coming months and, as a prudent
planning assumption, we have adopted this recommendation for
new and refurbished substation interventions during the

RIIO-T2 period.

iSSE plc Group Risk Report 2018/19. Available at: https://ssemedia.blob.core.windows.net/production/gmxioa5p/riskreportl9-final.pdf
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Operating a Growing Network of Increasing Complexity

There are substantial differences in our planning for infrastructure
resilience during RIIO-T2 when compared to the RIIO-T1 period
(Table 4.1).

Three of these are of particular importance:

1. The north of Scotland transmission system

In terms of asset value, the system is three-times the scale it

was in 2013 (Figure 3.2). It has a different age profile, topology
and technology mix. It now incorporates 220kV AC and HVDC
assets on land and subsea. As the network has grown, along with
connected renewable generation, so we have had to change our
organisation, ways of working and capabilities.

2. External threats

There is ever greater awareness of the threats in the landscape
in which we operate, be these physical threats from third party
actors, natural hazards including a changing climate, or cyber
threats. Experience from international network operators
demonstrates that these threats are real, and the impact on
society, the environment and economy can be substantial.

3. Data as an asset

Communications and analytical technologies have changed
dramatically over the past decade. The evolution and cost
reduction of sensor technology, advances in mobile data
capture, storage of data, speed of access and machine learning
mean that the capabilities of energy network operators can be
greatly enhanced, and data driven evidence means that timely
intervention in the asset’s life cycle are justifiable, efficient and
improve safety, resilience and availability of the network.

Our expectation in planning for the RIIO-T2 period is that these
known pressures on infrastructure resilience will continue to grow,
along with an expectation from stakeholders that we will take all
possible steps to maintain the integrity of electricity supplies.

Component

Key change from RIIO-T1 period

“Have a plan and stage a prioritised
recovery. SHE Transmission needs to
know that each critical part is secure

before it opens up new parts of the
network.”

- Academic!

We are also forward looking.

This RIIO-T2 Business Plan describes the strong drivers for the
further growth of the north of Scotland transmission system and
the new approaches and technologies that we intend to deploy.
For example the transition to a risk-based approach to asset
management and operations will bring cost savings. However,

if the transition is not thorough and rigorous, could increase the
risk of asset failure and vulnerability to cyber threats.

In addition we recognise that new and currently unknown
threats to resilience might emerge during the RIIO-T2 period.
This emphasises the critical importance of business continuity
planning, both by ourselves and as part of national forums
such as the Centre for the Protection of National Infrastructure.
We must maintain best practice, share learning and undertake
regular simulation exercises.

Accordingly, as with the RIIO-T1 period, we must continue to
strengthen our organisational and system capabilities in tandem
with the growth of our network and the development of best
practice in resilience planning.

Material impact on...

Reliability . Generator type and location . Risk-based decisions on asset replacement and refurbishment
. Consumer behaviour and energy use . Risk-based approach to inspections and maintenance
. Implementation of NARM . Constraint costs and consequences of unavailability for
. New technology, including digitisation generators
and dynamic data . Cost-effective to implement smart monitoring and data
control room
Redundancy o Network growth o Risk associated with critical single points of failure
. New technology . Need for asset spares and warehousing
. Risk-based approaches to planning and
operations
Resistance . Network growth . Need for physical site security
. New technology . Many protection systems now obsolete
. Growing physical and cyber threats . Consequences of a changing climate
Response and Recovery . Generator type and location 3 Business Continuity Planning

. New Government standards (tbc)

3 Expectations for emergency response
3 System tools available for Black Start

Table 4.1 Drivers for change

A Network for Net Zero

'A full report of the stakeholder event is available at: www.ssen-transmission.co.uk/media/2730/ssen-transmission-stakeholder-workshop-report.pdf
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Certain View Asset Resilience

Overview

The safe and secure operation of the north of Scotland
transmission system provides security of electricity supply to
homes and businesses. It also ensures that generators have
network availability to transport the power they produce to
energy consumers.

We have used the four strategic components of infrastructure
resilience to develop a comprehensive programme of outputs
that are necessary for safe and secure network operation
(Table 4.2). These are described in the following pages.

Back up assets: Warehousing and spares
Back up, or spare, equipment that is stored with deployment
plans is an essential part of redundancy.

Prior to the RIIO-T1 period and the significant growth of our
network, it was not economic for us to establish and run
warehousing facilities. We used operational locations as secure
storage facilities, and worked with other network owners to
ensure we had access to the spare equipment that we

might need.

Whilst we will continue to work with other network owners
where appropriate, the new technologies that we have energised
and the increased expectation to restore network security as
quickly as possible mean it is less possible to share equipment
with other networks. Our asset base now includes: HVDC,

220kV subsea cables, high voltage Gas Insulated Switchgear,
Static VAR Compensators (SVCs) and Statcoms. In addition to
electrical equipment, we have essential protection and control
technology.

We have explored a number of options to find the most cost
effective approach to the storage of back up assets. Our
assessment has taken into account the whole life costs of the
options, including the time to deploy and risk of damage to or
speed of degradation of stored equipment.

This detailed review has identified significant benefits from
moving to a centralised approach. This approach would also
enable improved physical and cyber security measures to be
adopted. In addition to our own facilities, we would continue
to use equipment sharing and service level agreements with
manufacturers.

Investment Type Description of Output RIIO-T2 cost Delivery
Redundancy Back up assets: *  Two new staffed warehouse facilities 53.6 2024
Warehousing and e Secure inventory management
spares IT system
e Purchase of critical spares
Resistance Protection and e Refurbishment of bay protection at 23 sites 65 2026
control *«  Enhance 41 bay protection schemes with post
event and real time monitoring
¢  Replacement of 33 remote terminal units, and
upgrade to communication systems
Resistance Physical security ¢ Install CCTV and alarms at 56 sites 339 2026

e Upgrade fences at 27 sites
e Install anti-climbing devices on around 1000

towers
Resistance / Substation «  Energy efficiency and solar PV installed at 85 492 2026
Response and resilience substations
Recovery e Install around 130 EV charging points

Works at 92 substations to ensure all sites are
capable of 120 hours of standalone operation

Resistance / Reliable D Install 410km of OPGW, and multiplexers at 19 2026
Response and communications 66 sites
Recovery ¢ Install secure DCNs in all substations
¢ Full network coverage of PMRs and VOTN
Other Persistent Organic |«  Replacement of voltage and current 7.3 2026
Pollutants transformers at 21 sites
Management
(POPM)

Table 4.2 Expenditure forecast for Certain View asset resilience investment

www.ssen-transmission.co.uk



Protection and control

System protection acts as a fuse box that immediately isolates
and automatically parts of the transmission system that are faulty
or damaged. The aim is to protect people and equipment, whilst
maintaining security of supply.

On the high voltage transmission system, protective relays are
deployed across the network to detect faults and send signals

to circuit breakers to open. Relays operate at timescales of a few
thousandths of a second. Modern relays are digital and so require
a power source, input operational setting and communication
channels to the switchgear.

Like any asset with both hardware and software components,
system protection requires both maintenance and
risk-based replacement.

In 2018, an industry protocol (STCP 27-01) was introduced
which established arrangements for appropriate and accurate
synchronised data to monitor asset and overall system
performance. This data enables the cause and sequencing

of system events to be established, and so improve system
protection.

During RIIO-T2, we propose to refurbish protection at 23 sites
and enhance protection at a further 41 sites. These interventions
will address equipment at end of life, asset obsolescence and
implement the new requirements of STCP 27-01.

Control systems are used to monitor, process and act in real time
to control the operation of the transmission network. We use a
supervisory control and data acquisition (SCADA) system. This is

a package of automated hardware and software elements that
gather data and issues commands.

Substation SCADA systems generally consist of on-site Remote
Terminal Units (RTUs), local communications systems and Human
Machine Interfaces (HMIs) for local control and monitoring

of equipment. RTUs take alarms (e.g. protection operated, CB
open) and other information and pass back to the central SCADA
system (PowerOn) and to local HMIs. RTUs also process controls
from the control system to individual assets.

As with most computing technology, the useful life of SCADA
system components is short, typically less than 10 years.
Technological improvements are rapid, so obsolescence occurs
before the end of physical asset life. The speed of change also
limits the opportunity for cost-effective repair and availability

of spares.

During RIIO-T2, we will replace RTUs that are at end of life or due
to asset obsolescence. We will also replace HMIs and associated
network equipment with modern equivalents, allowing
communication with digital substation systems and all

existing protocols.

Certain View Asset Resilience

Stakeholders' views

In March 2019 we held an event' for stakeholders

to explore the options for warehousing and spares,
protection and control, and black start and network
resilience. The structure of the event was a presentation
on the topic and options, round table discussion and
voting exercise. 46 stakeholders attended, representing
31 organisations.

During voting exercises, stakeholders were asked to
review the options and vote on a preferred approach.

In exercise 1, stakeholders were provided with the un-
costed options in order to understand their general views
on the principle. In exercise 2, the costs of each option
were revealed to ascertain what stakeholders felt was
value for money. A summary of the results of the voting
exercises can be found in Table 4.3 below.

For all of the topics explored, stakeholders concluded
that we should go beyond the minimum standard
(equivalent to legal compliance only) and the average
outcome did not change when costs were revealed.
We agree with these stakeholders' views and intend to
implement the preferred option for each topic.

8%% “It was a great opportunity to discuss issues
at the table and speak to the SSE experts.”

Table 4.3 Summary of stakeholder voting

A Network for Net Zero

'A full report of the event is available at: www.ssen-transmission.co.uk/media/2730/ssen-transmission-stakeholder-workshop-report.pdf



Certain View Asset Resilience

Physical security'

Physical security means ensuring the north of Scotland
transmission network is resistant to physical interference,
intended or accidental, and that the public is protected from
coming into contact with electrical equipment.

Our objective is:

To deter Dissuade third parties from approaching or entering

the transmission system by making the boundary appear too
physically and technically difficult to overcome without likelihood
of detection, failure or capture.

To detect Verify an intrusion that initiates the response by:

¢ l|dentifying suspicious behaviour at the perimeter boundary;

e Observing unauthorised intrusions across the boundary line;

e Raising an alarm to initiate further investigation; and

¢ Verifying all perimeter intrusion alerts with an appropriate
timely response.

To delay Prevent the intruder from reaching the asset (including
measures to minimise the consequences of an intrusion) by:

¢ Maximising the time taken for an intruder to breach the
perimeter once detection has taken place; and
¢ Preventan intruder from breaching the perimeter.

We have an obligation to comply with the Electricity Safety,
Quiality and Continuity Regulation 2002 (ESQCR). The ESQCR
requires us to continually undertake risk assessments on
overhead lines and substations. Through these assessments
we have identified necessary security deterrent measures at 23
substations and detection measures at 55 sites.

Emergency response and contingency planning

We define Business Continuity as our capability to
continue to operate the north of Scotland transmission
network at acceptable predefined levels following a
disruptive incident.

Business Continuity Planning is the overall
management process that identifies potential threats
and the impacts to operations that those threats, if
realised, might cause, and which provides a framework
for building organisational resilience with the capability
of an effective response that safeguards the interests of
its key stakeholders, customers and necessary activities.

We will continue with our thorough approach to
Business Continuity Planning taking steps to improve
as required, this includes the purchase of 12 new
temporary masts for use in emergency situations.

www.ssen-transmission.co.uk

We continue to roll out the industry technical specification$ for
anti-climbing devices on overhead lines, and during RIIO-T2
intend to install upgraded measures on 69 existing circuits.

Substation resilience

Environmental, climatic and landscape hazards pose a natural
threat to the safe and secure operation of the transmission
network. This includes extreme weather, landslides, wild fires
and flooding.

While this has always been the case, the nature and potential
impact of the threat is evolving and so must be kept under
constant review. Many commentators argue that changes to our
climate are causing new and increased risks.

Taking steps to increase the resilience of the electricity
transmission system to these threats is beneficial to both security
of supply and the environment.

We intend to undertake a range of measures to increase
substation resilience during the RIIO-T2 period. First, to reduce
and decarbonise energy use at substations. Second, to install EV
charging points that enable the electrification of our operational
fleet. Finally to maintain our flood risk models, and take actions
where required.

Loss of mains electricity supply is a threat to the continued safe
operation of substations. We design substations to be able to
operate for a limited time without a mains supply of electricity
using batteries or diesel generation. This is essential to maintain
security of supply should there be an interruption in the local
network or in a Black Start situation.

During the RIIO-T2 period, we will undertake a programme of
works to upgrade substations for 120 hours operation without a
mains supply of electricity, in line with recent industry working
group recommendations. This work will provide both back

up supply and diversity of supply. There will also be upgrades
to existing provisions to accommodate the increased power
requirements of technologically complex substation usage and
operational technology networks (OTN).

Reliable communications

The north of Scotland transmission network is undergoing
significant changes in both the quantity of system data available
and the way that information is collated, with increasing levels of
data capture and transfer for both existing and new power system
monitoring, and Internet Protocol based networks equipment to
support the various dependent functions.

*Excludes physical site security upgrades for critical national infrastructure (see pages 83-84)
fTechnical Specification 43-90 Anti-climbing measures and safety signs for overhead lines, Energy Networks Association, 2013.



New procedures agreed with the ESO and the modernisation
of our protection systems are both placing a significant and
increasing demand on information transfer capacity. To fully
support this digitisation, we rely on a communications network
which must be high speed, high bandwidth, secure and resilient
to ensure the integrity of protection, control and monitoring of
the transmission system.

During the RIIO-T2 period, we will continue our programme

of completing a full, dual, diverse fibre network to all

our substations, with interconnections to the adjoining
ScottishPower Transmission network. To further support the
increasing levels of data capture and transfer for both existing
and new power system monitoring equipment and the resultant
higher demand on information transfer capacity, we will also
install secure data network connections (DCNs) and cyber
security devices into all substations.

In addition to secure and reliable network communication, we
also rely on communication between our employees whether
on site, travelling or at our Network Control Centre.

Currently we use traditional public switched telephone
network (PSTN) telephony, provided by BT over copper circuits,
supported in some areas by Voice-over-IP (VoIP) and Personal
Mobile Radios (PMRs). However, as BT have committed to
withdrawing the PSTN by 2025, going forward we will increase
our deployment of PMRs and deploy VolP Over Operational
Technology Network (VOTN) capabilities across the whole of
our network.

Persistent Organic
Pollutants Management

Polychlorinated Biphenyl (PCBs) have long been recognised

as posing a threat to the environment because of their toxicity,
persistence and tendency to bioaccumulate (i.e. to build up in the
bodies of animals, particularly at the top of the food chain). As a
result, their use is controlled by legislation.

The Environmental Protection (Disposal of Polychlorinated
Biphenyls and other Dangerous Substances) (Scotland)
Regulations 2000 requires compliance with EC Directive 96/59/
EC on the disposal of PCBs and Polychlorinated Terphenyls
(PCTs). This Directive required the preparation of inventories,
labelling and disposal / treatment of all significant PCB holdings.
Specifically it is required to identify and remove from use
equipment (e.g. transformers, capacitors or other receptacles
containing liquid stocks) containing more than 0.005 % PCBs and
volumes greater than 0.05 dm3, as soon as possible but no later
than 31 December 2025.

To comply with this legal requirement, we will remove all PCB
containing equipment. This means the replacement of 105
voltage transformers and 60 current transformers at 21 locations.

Certain View Asset Resilience

Innovation and resilience

When switchgear suffers an SF6 gas leak, it is removed
from service whilst it is investigated, thus temporarily
degrading system resilience. We have worked with one
of our longstanding equipment suppliers FLIR to test

an SF6 leakage detection camera. As the camera was
being developed we used it in situations when loss of gas
pressure was detected. We are now expanding its use to
improve out SF6 management.

The benefits of this innovation include: quicker
identification and location of leaks against previous
standard process; ability to repair leaks earlier; and this
leads to less leakage of a potent GHG and improved
network availability and resilience.

Innovation: Digital substations

Ways for keeping the network resistant are closely linked
to technology development. The fast paced technology
changes driving digitisation and democratisation of the
industry creates many opportunities for system and
stakeholder benefit. System protection is one of those.

During RIIO-T1 we have applied innovation to this area

by developing our use of the international standard IEC
61850 through business-as-usual funding. This standard
looks to break substation design down to its component
parts, identify the data requirements of each part and
how they aggregate at a substation level. We have one

of the first examples of an operational substation using
multi-vendor |IEC 61850 in the UK at our Spittal substation
(above).

The initial benefits from this include less use of metallic
cable and thus to reduced substation foot prints. As our
understanding progresses then our substations will be
safer and quicker to build as well as not being locked in to
single suppliers.

A Network for Net Zero



Security of Supply

Certain View Network Control

Network Control Centre

Our Control Centre works with the ESO and other TOs to
manage the flow of electricity on the north of Scotland
transmission system. For the majority of the time this is
controlling power from renewable generation down to the
Scottish Central Belt and on to England and Wales. As such, the
Control Centre is a vital part of the national infrastructure.

We have a single Control Centre, with an emergency back-up
facility of highly limited scope on a separate site. The Control
Centre has been located in our main office in Perth for over 20
years. Itis integrated into the open plan office environment.
Overall the building is host to many SSE businesses, over 2,000
employees and daily external visitors. The area allocated for the
Control Centre is shared with the SHEPD Control Centre.

As part of our organisational development to ensure our
capabilities and facilities match the scale and challenges of our
network, we undertook a review of the Control Centre. This
review also considered our ambitions for digitisation of our
network, enhancing management of assets in real time through
remote monitoring.

The key findings of this review were:

*  Opportunities to strengthen site security and access to the
Control Centre

¢ Space requirements to accommodate controls for real time
system operation of a renewable-dominated system

¢ Planned expansion of the Control Centre function to
incorporate real time asset monitoring

¢ The need for the back-up facility to include commissioning
capability and operate for longer duration than current
capability
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