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Foreword

Our mission as the Electricity System Operator (ESO) is to drive the
transformation to a fully decarbonised electricity system by 2035 which
is reliable, affordable, and fair for all.

The new Energy Act 2023 will transform the UK’s energy system by strengthening energy security and
supporting the safe and sustainable delivery of net zero. Our evolution to the Future System Operator (FSO) in
2024 will position us at the heart of the energy transition, catalysing broader industry innovation and
collaboration as our role expands beyond electricity. This, combined with the increased volume of data and
information in the industry, the fast pace of digital innovation around the world, the growing intricacy of the
energy ecosystem, and the evolving needs of our customers, require strategic reinvention from us.

As we continue to deliver our Business Plan (BP) 2 commitments, we have had an opportunity to reflect on our
priorities and assess how we can maximise outcomes and value, whilst setting the foundational pathways
towards future growth. Our 2023 Digitalisation Strategy and Action Plan (DSAP) introduces new efforts to
leverage emerging technology, harmonise data standards to drive interoperability, maximise the value of data,
and facilitate innovation and collaboration across the whole energy system. It establishes our Digital First path
towards becoming a Digital Leader with the ambition for the FSO to utilise the power of data and innovation to
drive collaborative digitalisation of the whole energy system. This ambition puts customers first in everything
we do, ensuring we work closely with them as we build the industry’s digitalisation journey together,
acknowledging that achieving the decarbonisation goals will require a collective effort from all.

We look forward with enthusiasm to our FSO evolution and appreciate the profound responsibility to help
digitalise and decarbonise a sustainable whole energy system, as we strive for the net zero target.

Shubhi Rajnish
ESO Chief Information Officer




Submission Overview

In our last update in June 2023, we shared that we completed the Digitalisation Action Plan deliverables
identified for the BP1 period. This document not only updates the status of the deliverables for the
Digitalisation Action Plan for the BP2 period, but it also revises our March 2022 Digitalisation Strategy and
details new crosscutting efforts that will be essential to achieving our 2035 and FSO ambitions.

Our previous Digitalisation Strategy covered the whole RIIO-2 period; however, a lot has changed in our
industry and at the ESO. Our transformation into the FSO is increasing our remit and requires us to revisit our
ambitions. The FSO will be a new public corporation, owned by the Government, that holistically looks across
Great Britain, giving an independent view of the entire energy system. We have been working diligently on
developing a new Digitalisation Strategy that extends our strategic horizon through 2035 and encompasses
our current understanding of the FSO responsibilities. While our FSO scope is still being refined, we believe
that there is a need to accelerate the decarbonisation journey and that we have enough information to set the
course on our future direction at the time of this DSAP.

Considering this evolving journey for FSO, we have developed our Digitalisation Strategy with a principles-
based approach that can continuously evolve to stay relevant and adapt to changing industry needs.
Additionally, we will provide any necessary updates to our strategy bi-annually.



Executive Summary

Our role in industry is evolving and our approach to digitalisation needs to evolve with it.

To encapsulate our FSO responsibilities and advisory position, we have created a new Digitalisation Strategy
vision: Utilising the power of data and innovation, we will become a Digital Leader and drive collaborative
digitalisation of the whole energy system.

Digital Leader:

Embeds digital in every aspect
of the business and operates
with continuous digital
reinvention, facilitating digital
collaboration within and

Through our Digitalisation Strategy, we will look to expand the bounds of
what is possible across four themes:

1. We will facilitate industry technological expertise by staying abreast of
emerging technologies, industry trends, and sharing digital best practices.

2. We will maximise the value of data by leveraging it to inform decisions beyond the industry.
and enhance operational efficiencies.
Digital First:
3. We will help to set the industry’s digital direction through collaborating on | Integrates digital into every
the development of data standards and accessible, reliable, and aspect of the business, thinks
interoperable data. digital beyond the ESO and for
the industry, thinks digital
4. We will explore innovation opportunities by collaborating and partnering beyond existing technology.

with all our existing and emerging partners.

In our previous Digitalisation Strategy, we committed to modernising technology and focused on our approach
to doing that. It centred around three elements: digital mindset, product model, and agile delivery. These
elements came together to implement proven technologies and methodologies to replace outdated tools and
develop new customer-centric products and services. We are evolving those modernising technology
elements into the next phase of our Digital Leader journey — transforming our people, processes, data, and
technology as Digital First. The steps to achieve Digital First have already begun, but consistency will be
essential to further integrate digital into every aspect of our business. The timeline below gives an indication of
our expected digitalisation transitions.

Petrol phase out, fully
decarbonised electricity

RIIO-2 Period Operate a zero system, & 50% of electricity GhG Net
Commences carbon system from renewable sources Zero UK
2021 2025 2035 2050
UK Energy I
Industry -
> Digital Leader
» Digital First A digital leader across the whole
energy system, looking to expand the
Modernise Tech A fundamental change in business culture bounds of what is possible for the
and business operations, embracing industry and readily exploring
A focus on technology  reinvention rather than simply enhancing the technological advances.
enabled enhancements to legacy process or technology.
drive efficiency gains and
support solution evolution.
2021 2023 2024 2025 2026 2030 2035
ESO/FSO FSO  Interoperabilty & resilience System balancing and Digitalisation is a fundamental
transition  across the en ergy system stability actions are part of the whole energy system
is possible through greater automatically deployed as it enables greater market
digitalisation facilitation of flexibility actions

RIIO-2 BP2 period RIIO-2 BP3 period



Given the evolving nature of our FSO scope and ongoing market developments, we needed a Digitalisation
Strategy that is flexible and adaptable. We have therefore developed a set of Digitalisation Strategy Principles
to guide our investment and prioritisation for technology decisions. These Principles start with a Digital Culture
at their centre, which is surrounded by Accelerators that facilitate how we deliver our strategy and Enablers
that support our strategy and make its delivery possible.

In developing these Principles, we engaged with a wide variety of customers to understand their needs and
the value the ESO and FSO need to provide. We will remain regularly engaged with our customers going
forward, making these living principles that can be continuously iterated to best address industry needs and to
ensure we unlock innovation by enabling customer digital journeys. This will ensure they remain relevant,
ambitious, aligned, and value-driven in this constantly evolving digital world.

We have created new crosscutting efforts related to these Digitalisation Strategy Principles that will underpin
our ongoing BP2 deliverables, set the FSO up for success, and maximise value for both internal and external
customers. To ensure we are delivering on that value, we have developed metrics to measure our DSAP
progress and its effect on the digital experience of our customers. A summary of these metrics can be found in
Appendix B: Digitalisation Metrics. We will update our progress on these in each DSAP update going
forward.




Digitalisation Strategy

Chapter 1: Introduction

1.1 What’s in this document?

This document shares our approach to digitalisation and how we deliver products and services to meet our
customers’ needs and create consumer and public interest benefits. Our Digitalisation Strategy contains three
chapters:

1. This first chapter provides details on how our new strategy was created and why it was created in this way.
2. The second chapter addresses why changes are needed with the current industry context.
3. The third chapter details our Digitalisation Strategy Principles.

Following our Digitalisation Strategy is our detailed Digitalisation Action Plan with roadmaps for new

crosscutting efforts and relevant BP2 deliverables. Our document concludes with relevant appendices on our
customer engagements, performance metrics, and our current digital products and services.

1.2 What does ‘digital’ mean at the ESO?

Digital: Applying the culture, practices, processes, data and technologies of the modern era to drive progress
towards net zero while maintaining energy security and minimising costs for consumers.

Tom Loosemore, co-founder of the UK Government Digital Service (GDS), defined digital as, “Applying the
culture, practices, processes and technologies of the Internet-era to respond to people's raised expectations.”®
We largely agree with Tom’s definition and have used it as the foundation for our definition of digital.

We believe that digital is a key component to not only our business, but to the industry’s ambitions.

1.3 How did we create our Digitalisation Strategy?

We began developing our DSAP by considering Ofgem’s Digitalisation Strategy and Action Plan Guidance?
refreshed in August 2023. The table below shows where we address each of these items throughout this
DSAP submission.

Ofgem DSAP Guidance Principles How this is addressed in the ESO DSAP
Prioritise providing benefits to the Throughout our Digitalisation Strategy we acknowledge our
1 stakeholders who pay for the Products & growing list of customers and our Digital Customer
Services as well as benefits that are in the ~ Experience Accelerator showcases our customer centric
Public Interest. decision making for our Products & Services.
5 Ensure Products & Services work towards a Our Digitalisation Strategy sets a clear vision that will guide

defined vision. us through the FSO transition and beyond.

1 twitter.com/tomskitomski/status/880099461132845056

2 Ofgem, 2023. Digitalisation Strateqy and Action Plan Guidance



https://twitter.com/tomskitomski/status/880099461132845056
https://www.ofgem.gov.uk/publications/decision-updates-data-best-practice-guidance-and-digitalisation-strategy-and-action-plan-guidance

As detailed in many of our Digitalisation Strategy

Take full advantage of opportunities to Principles, we take a continuous improvement approach to

g deliver benefits early and to iterate everything we do. Additionally, our Principles endeavour to

improvements to Products & Services. deliver solutions before our customers realise the need for
them.

Appendix C: Current Digital Products and Services
gives a description and link for each of our key digital
products while our Digitalisation Action Plan indicates
where we are in developing new Products & Services.

Enable stakeholders to understand the
4 Products & Services, the status of their
delivery and how to access them.

Our Digitalisation Action Plan gives an update on our

Ensure visibility about the nature and status

5 of actions in the Digitalisation Action Plan. progress .and timelines for our deliverables and
crosscutting efforts.
6 Ensure there is shared understanding of Appendix B: Digitalisation Metrics shows the metrics we
how success and performance is measured. will be using to measure the success of our DSAP.
. . . Our Data and Information Ecosystem Accelerator aims to
Coordinate with the wider ecosystem of . . o o
7 further industry interoperability and coordination of

FIEIEES & SRS Products & Services.

After reviewing the Ofgem guidance, we gathered our previous strategic documents, business plans, and
published FSO responsibilities and strategy. We used these documents in drafting our narrative to align our
directionality and simplify our strategy for internal and external consumption.

Accelerating the transition [ DigHAlBaton
to a flexible, low carbon StratoguiCio R,
energy system

ESO RIIO-2 Business Plan 2023-2025
31 August 2022

Briefing on the = _—
strategic vision forthe FSO -~

26 June 2023

With a clear view of our direction, we began to develop a strategy that is adaptable to the pace of change. As
we hit milestones in our completion journey, we took sections of our strategy to customers for feedback. A
summary of that feedback is below and the full details can be found in Appendix A: Customer Engagement
and Feedback.




1.4 Who is our Digitalisation Strategy for?

Customers
Our Digitalisation Strategy is for our customers. To
digitally advance Great Britain’s whole energy system and
enable its decarbonisation, we need to bring together
people and entities from across the energy system and
beyond. We intend for this strategy to provide clarity on
our digital direction and pace so that we can all support
and enable the digital journey of the industry together.
With this in mind, we have expanded and simplified our
definition of our customers to include people or entities
that pay us for products and services, who we pay for their
products and services, who use our energy, who have a
vested interest in our activities and decisions, and that
work for and with us.

e People or entities that pay us for products
and services

e People or entities who we pay for the
products and services we receive from them

e People or entities who use our energy
(e.g., consumers)

e People or entities with a vested interest in
our activities and decisions (e.g., regulators,
government, media, investors)

e People or entities that work for and with our
organisations (e.g., employees, contractors,
innovation partners)

Forums
+ Operational Transparency Forum
= Transmissions Charging Methodology Forum (TCMF)

Developers
4 + Global Power System Transformation {G-PST) Consortium

+ New Building Developments
» Electric Vehicles Charging

Infrastructure Partners
+ Special Advisors + Data & Technology Providers

Public + Universities + Other Suppliers and Start-ups
Sector = Think Tanks = NGOs & Environmentalists

. » Consultancies  » Charities
+ Local & Regional

Authorities

+ Public Transport Metworks

= Distribution Network Operators (DNOs) /
Independent Distribution Metwork Operators
(IDNOs)

= (Gas Distribution Networks

= Transmission Operators (TOs)

Energy End Users

Market Participants

+ Individuals + European Interconnectors
. Iglmul.l_sehﬂlds Regulators & + Suppliers/Generators (e g., windfarms)
+ Businesses + Trading Parties
- Vulnerable ?g‘;’;’;"me"'ts - Energy Service Providers
Customer Groups | The riment for + Aggregators
EnergyISecu rity and + Battery Operators
Met Zero (DESNZ) Advisory Boards
(formerty BEIS) + Technology Advisory Council (TAC)

» UK Government
+ European Administration

+ ESO Markets Advisory Council

+ Engineering Advisory Council

+ Industry Code Panels: Grid Code and
Connection and Use of System Code (CUSC)

+ Energy Networks Association (ENA) Open
Metworks Working Group

+ Energy Networks Association (EMA) Data and
Digitalisation Steering Group

We recognise that each of our customers are in various stages of their own digital maturity journeys. To truly
become a Digital Leader, we need to regularly engage with all customers on their digital needs, from long-time
partners like Distribution Network Operators (DNOs), to newer industry players, like battery storage providers
and demand aggregators. We need to facilitate the partnerships and collaboration that will deliver innovative
solutions to digitally advance and decarbonise Great Britain’s whole energy system.



If you would like to get involved in future consortiums addressing the industry’s digital future, or if you have
feedback on this DSAP submission, please email us: box.dsap@nationalgrideso.com or write to us:

Digital, Data & Technology Team, Electricity System Operator, Faraday House, Warwick Technology Park,
Gallows Hill, Warwick, CV34 6DA.

1.5 How did our customers help to shape our strategy?

While creating this Digitalisation Strategy, we presented draft content to the Technology Advisory Council
(TAC) and met with organisations in key customer and wider stakeholder groups to better understand their
needs for the future. Appendix A: Customer Engagement and Feedback details the external feedback we
have received and demonstrates where these are addressed throughout our DSAP. Below is a summary of
the current digital and data related customer needs that were identified through our engagements, many of
which were reinforced in the recent Ofgem decision on frameworks for future systems and network regulation.3

e Increased regional data visibility: The level of detail required to truly mitigate the risk of intermittent
renewable resources and whole energy system planning does not currently exist in industry data, but it
is essential for price discovery, efficient investment, and operational decision-making for new assets.

e Easy access to trusted industry data: Market participants and new entrants struggle to find specific
datasets, especially those that have multiple exchanges amongst multiple industry parties.

e Interoperable systems and distributed data sharing infrastructure: Many industry digital products
and services have been developed in siloes and increased collaboration is needed to reduce
duplicated efforts and to unlock higher customer value.

e Testing environments (sandboxes) internally and for industry: The risk factor for the energy
industry is high with minimal to no room for mistakes when releasing new technologies and tools. Safe
spaces for innovation collaboration are needed to develop and test new systems thoroughly together.

e Self-service and reduced enquiry response times: For innovation to move at the pace needed to
achieve industry net-zero goals, we need to provide self-service data products for customers to make
their own decisions effectively and increase speed at which we deliver answers to queries that go
beyond our self-service offerings.

This strategy accounts for these customer needs throughout our Digitalisation Strategy Principles captured in
Chapter 3, as well as in the crosscutting Digitalisation Action Plan efforts. If you would like to provide
supplementary context on any of these needs or bring additional needs for our consideration, please let us
know using the contact information provided in Section 1.4 of this document.

3 Decision on frameworks for future systems and network regulation | Ofgem
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1.6 How does our strategy deliver value?

Our role in Great Britain’s energy system means that we can provide unique value for our industry. This
strategy will deliver tangible and significant value by fostering collaboration, employing effective and forward-
looking solutions, and aligning the industry’s digital efforts to maximise value at the lowest cost. Below are the
four value pools where we can make the most impact for our customers.

Value Driven Responsive & Efficient A Trusted Advisor Engaged with Customers

We aim to deliver digital tools We prioritise the rapid We provide industry thought
and services that maximise deployment of proactive and leadership and facilitate a
value for customers and the effective solutions that that transparent and collaborative
entire energy sector at the meet internal and external energy sector through open
lowest cost needs while also being and discoverable data
adaptable to future
requirements

We seek to continuously gather
customer feedback and to use
it to improve customers’
digital interactions

We have identified a number of metrics to demonstrate our progress and the value our DSAP is delivering.
These can be found in Appendix B: Digitalisation Metrics.

1.7 How has our Digitalisation Strategy ambition been designed?

We have designed this Digitalisation Strategy to be flexible and agile enough to live on a sliding spectrum,
adjusting to regulatory and market developments.

While still complex, today’s ESO The FSO’s scope is evolving
business solutions are built P and the variables from the
around legacy tools Digitalisation Strategy Future Energy Scenarios*

designed to operate an . . ) . ) ) and the Electricity+

electricity transmission ' ' ' ! ' =P crameworks will evolve
Business Maximum System . -

system made of large, as Usual complexity  DUSINESS expectations and

singular points of generation. opportunities.

As our own role evolves and as the industry evolves at a pace faster than ever before, it is essential that our
Digitalisation Strategy becomes a living document that we continuously iterate to match industry and
organisational needs and priorities. This will ensure our digitalisation efforts stay aligned with our FSO scope.

4 FES Documents | ESO (nationalgrideso.com)

5 Electricity+: Electricity as the Backbone of an Integrated Energy System | World Economic Forum (weforum.org)
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Chapter 2: The Case for Change

2.1 Why we need this Digitalisation Strategy

Against the backdrop of a cost-of-living crisis, the impact echo - Riiving to W

. . . net zeco
of the Ukraine war on security of supply, and the huge strides TGN N wAl e
still required to achieve net zero by 2050, the competing B o

demands of the energy trilemma are evident. We must be an bhgeiry Lo
enabler to the new technologies, business models, and

changes in consumer behaviour that will decarbonise the
energy system by 2035 and achieve net zero.

Unparalleled change is needed across the whole system to
transition away from fossil fuels and deliver clean, green, and
affordable energy for everyone across Great Britain.
Collaboration with and amongst our customers is the only way
we can achieve these decarbonisation goals. We need to work
together to develop, implement, and adopt game-changing technologies to reduce costs and realise targets.

N e
bl”’Q our organisation '© w

One of our key messages in our 2023 Future Energy Scenarios centres around consumer and digitalisation.

Petrol phased out, fully decarbonised

Operate a zero electricity system, and 50% of UK’s Net
UK Energy Industry carbon system electricity from renewable sources  Zero Target
Eso/Fso FSO transition Interoperability and System balancing and Digitalisation is a
resilience across the energy  stability actions are fundamental part of the
system is possible through automatically deployed whole energy system as it
greater digitalisation enables greater market

facilitation of flexibility actions

Customer engagement plays a crucial role in the transition towards a sustainable and secure energy system,
while reducing energy costs. Removal of barriers to participation enables customers to become an active
partner in the delivery of net zero. Innovation and smart digital solutions are required to give more granular
and regional insights and to enable informed customer participation in the industry and its markets.

12
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2.2 Industry Drivers of Change

Beyond the decarbonisation goals, the energy industry is fundamentally changing the way in which it operates.
The new paradigm should be embraced to ensure change happens at the pace required to achieve industry
goals. Each of the transitions noted below comes with its own challenges and opportunities.

Legacy New Paradigm

Consistent & controllable baseload Decarbonisation
of electricity from conventional
sources

Intermittent & variable energy from
renewable resources

Limited need & desire for industry Democratisation Increased consumer interest
data and only from key industry and participation in industry
players markets and initiatives

Digitalisation Overabundance of loT data and

Slow, manual, and analogue information in varying degrees of
processes limit information sharing reliability

Large, singular points of generation Decentralisation More distributed small assets &

& few market participants to more industry and domestic
regulate customers to manage

Policy & Regulation Regulations increase scope
to drive clean energy agenda
and urgency

Regulations ensure grid reliability
& market fairness

Limited computational power slow Technology Pace of technological innovation
responsiveness and agility of creates opportunities and risks
energy systems across industry

Digitalisation, as well as open data, will underpin the transition to net zero through better monitoring and
management of the system, improved sharing of large quantities of high-quality data and the analytics that this
enables, and the development of customer-centric solutions. This is key to navigating the increasing industry
complexity at the lowest cost for consumers. It is a key facilitator to our overall mission, broader strategies and
investment plans.

2.3 Transitioning to the FSO

The FSO aims to achieve three objectives from a sustainable whole energy system perspective: Net Zero,
Security of Supply, and Efficiency & Economy. Traditionally, Britain’s energy system has been split into two
areas — gas and electricity — but to effectively address the industry drivers of change there needs to be co-
ordination across the whole energy system, with one single entity responsible for translating policy into
immediate strategy. This is where the real value of the FSO will be delivered.

From a digital perspective, the FSO will provide more regionally specific, multivector data. It will require new
digital and data approaches with solutions and processes that do not yet exist. A long-term and whole system
approach means that we are rightly placed to advise on the technology and systems needed to be designed
and built to support the delivery of Great Britain’s net zero commitments, as well as the standards that govern
them.

13



2.4 Changing the Way We Work Together

Our FSO transition will evolve how frequently and closely we work with the wider industry on a wider range of
topics. These relationships are key to developing whole energy system visibility for decision making and

innovation. Intertwined processes, innovation collaborations, and open data will help keep industry costs low

as we go through immense changes. To better facilitate these endeavours, our industry needs to align on

foundational digital and data directions.

Current State

Developers

Partners

Public Sector

Networks

Pl ng

End Users

Market
Participants

Regulators &
Governments

Advisory Boards

Future State

Frequency: Transaction-only
relationships will grow to
incorporate a wider range of
touchpoints and integration

Collaboration: As a trusted
advisor, we will facilitate
partnerships and interactions
across the industry

Direct Relationships:

New relationships will be
developed with customers that
were previously not engaged
with the industry (e.g., councils)

Forums

Developers

Partners

Public Sector

Regulators &
Governments

End Users

Market
Participants

Advisory Boards

Networks

2.5 The Path Forward

As our ways of working together evolve, the ESO must become a credible leader to facilitate the industry’s

digital efforts. We know that our pathway to Digital Leader has some pre-requisite steps. Our ongoing

technology modernisation efforts, described in our previous Digitalisation Strategy from March 2022,6 must

finish our baseline enhancements to our legacy systems before we can fully embody Digital First.

The Digitalisation Strategy Pillars from our previous strategy are still relevant to our business today. We are

building upon these prior efforts on open data, digital market enablement, advanced digital tools, and our ways
of working through this new strategy. The three elements of the ways of working pillar: digital mindset, product

Our Digitalisation Strategy Pillars

Pillar 1
Deliver open data and digital
market enablement

Adopting the principle of ‘presumed
open’ and making all of our

shareable data available in an
accessible format to inform efficient
business decision-making across
the industry and drive innovation.
Removing barriers to market
participation and transforming the
customer experience through
digital enablement.

8 March 2022 Digitalisation Strategy

Pillar 2
Build our core capability through
digital technology

Transforming our business
processes such as energy
forecasting, system operation and
network planning to enable secure
and efficient operation of the
electricity system and markets

Pillar 3
Transform our organisational
culture and digital ways of
working

Developing the right capabilities
and skills in our workforce
alongside a supporting culture and
behaviours to foster an agile,
innovative and experimental
operating environment.

14
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model, and agile delivery, established our path toward customer-centric design thinking, DevSecOps, and
agile and iterative development methodologies which we are still progressing throughout our business.

As we move into our Digital First phase, we are changing the way we solve problems, creating solutions based
on customer needs and available technologies rather than updating legacy processes to try to meet new
needs. We will continue to take a customer-centric approach to technologies and processes, but we will also
expand our digital focus to develop the right tools to solve business problems for the wider energy industry.

To be Digital First, we will need to go beyond the digital mindset, product model, and agile delivery elements
to create a workforce that is leading the industry in digital fluency and adoption of the newest technological
advancements. We have created the following Digital Strategy Principles to guide us in this shift.

15



Chapter 3: Our Digitalisation Strategy Principles

3.1 How our Digitalisation Strategy has evolved

In response to Ofgem’s seven Digitalisation Strategy and Action Plan Guidance Principles, the Energy
Digitalisation Taskforce (EDiT) recommendations, and the Government’s Digital Services (GDS) standards,
we developed a series of strategic pillars that aligned to the core delivery roles that have been used since
2019. A detailed analysis of these pillars and our FSO endeavours concluded that their broadness was
outdated and needed to be refined to more accurately reflect our changing role in the energy sector.

As a result, we created our new Digitalisation Strategy Principles. These nine Principles, explained in detail
throughout the rest of this chapter, will guide the ESO’s investment and prioritisation of technology and data
decisions. They are depicted as a wheel made of three categories:

O\Q\"a\ skills & Leg i
cyber Secur,-ty

The Strategic Centre: Digital Culture is at the
core of our Digital Leader ambition. To effectively
operationalise our strategy, we need to align our
culture on reinvention through digitalisation and
digital and data tools, rather than digitisation.

Digital Future
Customer Technology
Experience Led

Digital
Culture Modern
Architecture

The Accelerators: Branching off the strategic
centre are our Accelerators which facilitate how
we deliver the strategy.

Data &
Information
Ecosystem

3o
oper®

The Enablers: Surrounding our Accelerators,
these elements must be considered in all decisions
regarding digital, data, and technology processes.

o
®Silient pigital

All Principles work together to create a Digital First ESO, bringing improvements and efficiency to digital
interactions for the industry and for internal customers. These components aim to increase automation and

digital assistance so that our employees can focus on high value, complex, and strategic tasks. They also aim

to increase industry transparency and availability of data at a crucial time of transition.

Throughout the next several sections, we explore each of these Principles in detail and highlight how these will
impact the way we do business. Additionally, our Digitalisation Action Plan features new crosscutting efforts
for each Principle that were not previously included in our BP2 submission but that we believe are instrumental

in achieving our Digitalisation Strategy ambitions and our FSO objectives.
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3.2 The Strategic Centre: Digital Culture’

Aligned with Energy Systems Catapult recommendations for a Digitalised

Energy System,8 Digital Culture is embraced as the strategic centre of our

new Digitalisation Strategy Principles, and thus our Digital Leader
ambition. To effectively operationalise our strategy, we need to align our
culture on whole energy system reinvention through digitalisation.
Embracing digital and data technologies can provide added security and
safeguards while reducing costs through optimisation.

Digital Culture: What it means

An organisation-wide mindset that applies data and technology to
everything we do and prioritises digital innovation, agility, security,
and continuous learning to drive digital transformation.

Our responsibilities are growing, and with them our need to rely on
industry digital and data assets. To fulfill those responsibilities, we are
continuing with the DevSecOps and agile delivery ways of working from
our previous strategy while influencing the adoption of new digital instincts
across the organisation. The behaviours our Digital Culture will cultivate
are essential to the adoption of new technologies, analytical processes,
and innovation. Without them, our strategy will not move at the pace
needed for decarbonisation.

Our Digital Culture Behaviours

Growth Mindset

We will persistently seek new, innovative and better solutions that prepare
for the unknowns of the whole energy system by continuously learning
and experimenting new skills, technologies and methodologies.

Data Driven

We will prioritise the collection, analysis and usage of data, through
recognised means and methods, to inform decision making and we
mandate transparent metrics in the pursuit of continuous improvement.

Progress at Pace
We will deliver value to our customers at pace by listening to their needs,

Digital
Culture

~“\\ What good will look like

Employees have the resources
and space to digitally reinvent
and innovate their work,
collaborating with others to
make change a reality.

The organisation embeds
feedback loops into problem-
solving processes to ensure we
are addressing internal and
industry problems at speed and
with the right tools.

Technology and data solution

ideation looks beyond the present
time and starts with an ideal end

in mind, rather than existing
processes and procedures.

involving them in solutioning, and leveraging digital technologies, automation, and innovative solutions in

iterative approaches to problem solving

Highly Engaged

We will enable and actively engage with internal and external customers to work together seamlessly, utilising
digital tools and platforms to share information, ideas, and expertise to advance the industry.

Results Obsessed

We will be accountable for delivering tangible results that directly benefit our customers and we will measure
our success through key performance indicators and regular feedback conversations with our customers.

7 Our Digital Culture will be further refined and integrated with our FSO culture once that has been formally established.

8 Delivering a Digitalised Energy System - Energy Systems Catapult
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https://es.catapult.org.uk/report/delivering-a-digitalised-energy-system/

Our Approach to Developing a Digital Culture

We have developed a two-part approach to ensuring these behaviours are developed thoroughly and
consistently across the organisation.

Growth Mindset Highly Engaged
. l Develop &
Digital s Deepen
Charters in-house
Data Capability
Driven

Progress Results
at Pace Obsessed

First, we are introducing Digital Charters to provide a vision for each key business area, embracing the ‘art of
the possible’ in those visions. These charters will specify the roadmap to achieve Digital First in each
respective business area, clarifying expectations for collaboration. The first focus areas for our Digital Charters
will be in the following areas: Customers, Connections, Strategic Spatial Energy Plan, Regional Energy
Strategic Planning and Security of Supply.

Second, we are Developing and Deepening In-House Capability, building and enhancing the organisation’s
internal expertise, knowledge, and skills to perform digital and data functions independently and efficiently.
Our organisation will develop and implement a capability development campaign on new skills (e.g., Agile,
DevSecOps, Design Thinking, Cloud, Al, Data Engineering), host immersive workshops and showcase with
real life innovation examples (inhouse, industry wide, and with universities) to provide a safe environment for
experiment-based learning and to understand coming technologies, and provision avenues such as lunch-and-
learns, coding cafes, tech talks, hackathons, and digital wikis to foster a continuous informal learning ethos.
For these new capabilities to be effective, several digital and data building blocks will need to be in place.
Further details on how we are tackling our workforce capabilities can be found in section 3.3 Enabler: Digital
Skills and Learning.
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Case Study: Gamification

Using gamification to foster our Digital Culture can create a fun and engaging environment while
furthering the adoption of digital tools and practices. Gamification is the application of game elements
and design techniques in non-game contexts to achieve practical outcomes. It makes real-life activities
exciting and effective by weaving in competitiveness and rewards.

As our internal customer personas ESO Balancing the Grid

are updated, we will use them to
apply various gamification
techniques to help in achieving our
business objectives. A few example

options we are exploring are: conarmsiationsi Yo il s exndliantices

You managed to keep the grid balanced
within our operational target.

Simulation Games
Continuing to build digital i,
replicas, like the Virtual Energy

System, and combining it with i (

Al and historical disaster ) ‘
scenario data will improve our

ability to simulate real-world @
challenges that the organisation
will face. Putting these into
interactive games will create
risk-free digital environments to
practice problem-solving. For
example, to demonstrate some
of the challenges control room

Your average supply mix:
oA

Leaderboards

Leaderboards will showcase individual and team
achievements in digital skills and successful digital process
adoption. Healthy competition grows camaraderie and

operatives face every day, we
developed Balance the Grid.

Digital Adoption Challenges
Challenges and quests aimed to
increase the mastery of new
digital tools and technologies.
Participants will be rewarded for
completing tasks and achieving
milestones.

recognition can increase job satisfaction and advancement.

Innovation Contests

Employees will submit ideas for innovation contests where
the most feasible and impactful proposals are rewarded.
The employees that create winning proposals that can be
developed internally can be seconded into roles to further
the organisation’s progress in that space.

What this means for a new joiner

As a new joiner, gamification can make initial knowledge ramp up a lot more exciting.
The challenges and games let them know where their skills are up to par with the rest
of the organisation and also pinpoint immediate areas for growth. Leaderboards help
to identify the experts that new joiners can go to for help in their growth areas, and it
also gives them an opportunity for organisational recognition in areas they are an
expert in from previous jobs. People can know their name and the value they will bring
to the team in only a matter of weeks! The innovation contests are also a great way for
their voice to be heard right from the start, with opportunities to collaborate with others
across the organisation that they would not immediately interact with otherwise.



https://www.nationalgrideso.com/what-we-do/balancing-grid-interactive-game

3.3 Enabler: Digital Skills and Learning

So Skills & Lea,,, %
Career development and learning opportunities are non-negotiables
not only for our workforce, but also for our business to keep up with the
changing world around us. The implementation of new technologies is
shifting the type of work done by humans and we need to increase the
frequency in which we revise our talent strategy to embrace these
changes. For the ESO to achieve this Digitalisation Strategy, the net
zero ambitions, and lead industry, we will need new skills and
capabilities in place. Our Digital Skills and Learning Enabler focuses
on defining which digital capabilities and skills we will develop
internally and which we will seek externally, as well as how we plan to
do so.

Digital Skills & Learning: What it means

Having the knowledge and expertise to implement and manage @What good will look like
digital initiatives and a workforce that has the skills to apply
data and technology to everything we do.

Operational efficiencies from

increased productivity in day-to-
The five principles below will guide our efforts for this enabler. day work streamlined by a

workforce that embraces digital.

Digital Skills and Learning Principles

1. Enhance access and inclusion of digital skills and learning Rapid decision making supported

2. Emb.ed digital skills and learning across the organisation by trustworthy data and digital
and industry tools that deliver valuable
3. Approach continuous learning through consistent measurement services to the wider industry.

of digital and data capabilities
Motivated and energised

employees who embrace

5. Invest in current and expected future in-demand digital and innovation and technological
data skills advancement with a spirit of

continuous improvement.

4. Engage industry and academia to build relevant talent

These efforts have already kicked off with identifying which capabilities
and skills we see as essential for our future FSO scope and the
direction of the industry. We have defined capabities as a set of broad attributes, skills, knowledge, and
resources that enable us to achieve our goals. Skills are the specific proficiencies and abilities that individuals
possess related to a task or function. For example, we have identified multiple skills that will be crucial in our
Data and Analytics Capability, such as: handling and managing data, statistics and probability, modelling and
visualisation, and Al and machine learning. While we will need additional elements to create this capability,
like our Data and Analytics Platform (DAP),° these elements are not useful without a workforce that is skilled in
implementing and adopting them. With the continual advancement of technology, we will aim to evolve the
future skills of our workforce before they are needed for a specific business rollout.

Knowing that our industry needs to recruit for 400,000 jobs between now and 2050 to get the UK to net zero,*°
we will seek to not only develop our existing internal talent but also look to grow external talent pipelines with
efforts such as our Al Centre of Excellence and other university programmes.

9 Our Data and Analytics Platform is explained in detail throughout our BP2 Annex 4: Digital, Data, and Technology here:

10
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Our Approach to Digital Skills and Learning

The core of our digital talent strategy will focus on attracting the right talent, building avenues to develop our
workforce capabilties, growing our workforce skills, and implementing means to future talent for the industry.
Our Future Technology Led Accelerator’s horizon scanning will continuously inform our skills and learning
programmes to ensure we are embracing emerging technologies and prepared to implement them when they
are scalable. Additionally, as we develop our talent strategy, we will determine what trainings can be made
public for digital skills inclusion as well as ensure the general public has access to the support tools necessary
to enable usage of industry open data.

Horizon Scanning: Understand emerging Digital Skills and best practices
v

Build Grow Adopt

Create avenues for skill Implement career pathways, Enact new business

development with a capability support certifications, and processes that utilise recently
framework and adaptive experiment with different developed capabilities and
learning platforms learning techniques that push progress forward

v

Digital Skills Inclusion: Ensuring access to relevant digital training & support for open data
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Case Study: Digital Career Pathways

By getting a better understanding of the future skills needed for our business and for the industry, we
can develop career progression pathways for our workforce. With an expected deficit of talent in the
industry, it is important that we continue to grow from within and make room for new entrants to the
field. Working with employees to determine pathways that are exciting to them can help renew interest
and spark new enaaaement. but onlv if the riaht tools are available for their successful transition.

Example Career Pathway

Current Role

Title: Electrical Engineer
{0} (System Restoration)

Trend: Established Role

Transferrable Skills
« Strong electricity industry
knowledge

* Relationship management
« Excellent prioritisation skills
* Lead multi-party collaboration

* Experience utilising cloud products
and analytics platforms

» Data management and processing

* Emergency response planning

Identified Skills to Train
« Agile, Devops, and Software

« Design Thinking

«» Understanding of cost/benefit and
business economic models (NPV,
IRR, ROI)

» Go-to-market strategy

World Economic Forum’s Future of Work Pilot, 2021

What this means for an ESO Electrical Engineer

Personalised Learning
Pathway

Future Role

@% Title: Product Manager

Trend: Emerging Role

Required Skills
« Strong energy industry knowledge

* Relationship management

* Excellent prioritisation skills

* Lead multi-party collaboration
* Agile, Devops, and Software
* Design Thinking

 Understanding of cost/benefit and
business economic models (NPV,
IRR, ROI)

 Go-to-market strategy

Some of our electrical engineering roles can be niche and highly specialised by
nature. Learning curves are steep and these employees often join a small pool of
highly regarded experts in industry. However, after years in this type of role some
are ready to grow their skillset unlocking new opportunities. Their skills can be
incredibly powerful when put to use in other parts of the business, but it can be
difficult to know which new skills will be most effective and where to start the
learning process. There is so much out there! The implementation of career
progression pathways helps provide a learning roadmap on the skills needed to
make the transition into a new role that will pique individual employee interests.
Easily accessible training means it can be included throughout workweek and
having clearly established pathways helps leaders to better understand their
employee’s aspirations and progress. They can work in partnership with leaders
actively supporting individuals by facilitating learning within existing roles and
balancing work tasks with dedicated training sessions.




3.4 Enabler: Cyber Security

Our role in the Great Britain energy ecosystem means that the

protection of our assets, people and technology has long been a

priority for our business. As the nature of the threat and the needs cyber Securig,
of our stakeholders change, our response must continually

evolve, enabling us to meet a new set of challenges head on.

Behind each digital component of our business, there is an

element of Cyber Security to keep our business and Critical

National Infrastructure safe.

Cyber Security: What it means

Creating a resilient and secure organisation focused on
ensuring that supply and demand is always met, while
protecting customers, people and their data, and being an
industry leading organisation, innovating, enabling, and
leading the way for a secure transition to net zero.

Our Cyber Security efforts focus on five key principles:

Building Enhance Protect Develop and Assist Government
ESO’s secure ESO’s cyber data and attract security to enable the UK
future resilience innovation talent Energy Industry

Internal Focus as OES*
External Focus as Government Partner

*OES - Operator of Essential Service, regulated by Ofgem

Please note that due to the sensitive nature of our security information and the need to safeguard against
possible security threats, additional information has been excluded from this DSAP.
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3.5 Enabler: Resilient Digital Operations

Resilient Digital Operations are essential to keeping sensitive
information safe and ensuring our customers can consistently rely upon
our markets and platforms. We leverage the application of digital
technologies and Site Reliability Engineering (SRE) to help us
proactively monitor and respond more efficiently through disruption —
whether that disruption is a crisis or an opportunity.

Resilient Digital Operations: What it means

Resilience across digital infrastructure, systems, platforms, Ry

.. . - Ilg,"mlwﬂw’
processes and teams to maximise operational agility and protect
against ever-evolving physical and environmental threats.

Our Resilient Digital Operations efforts focus on three key approaches:

Redundancy and Intersection Advanced Incident Response Risk and Stress Proofing
Embracing DevSecOps principles Anticipating industry needs and Moving from Monitoring to
through the utilisation of SRE and leveraging advanced AlOps in Observability to get new insights

modernising our network monitoring and response on why failures have occurred

Please note that due to the sensitive nature of our operational information and the need to safeguard against
possible security threats, additional information has been excluded from this DSAP.
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Case Study: Network Control Management

To enhance our ability to take actions more quickly in the control room, we are upgrading our
Network Control Management System (NCMS) to integrate it with our new Critical National
Infrastructure (CNI) data centres. This will be an agile tool that will be able to adapt to the changing
system requirements and ensure continued cyber resilience in a rapidly changing landscape. The
NCMS plays a key role within the wider IT system landscape to support whole system operation,
enabling greater interoperability with the Distribution System Operators (DSOS).

NCMS consists of a hybrid environment of a legacy server client-based architecture working
together with a modern cloud-based containerisation platform. This brings our Digital Resilient
Operations principles into our critical systems by leveraging cloud methodologies to make
resilience and scalability seamless.

Where possible, we utilise virtual machines and failovers, leveraging
open-source containerisation orchestration systems (e.g., Kubernetes)
to make workloads scalable and resilient to underlying hardware and
software issues. Our CNI operations span across multiple data centres
so that our entire digital operations are N-1 fault and failure tolerant.

What this means for a Distribution System Operator (DSO)

DSOs need to coordinate with ESO to manage real time operations and plan
contingencies in the event of a system incident. This is predominately focused
on the operation of networks and relates mostly to general technical co-
ordination. For example, ESO dispatches distributed energy resources (DERS)
at a distribution level, which requires intervention from DSOs to manage a
variety of real time system conditions.

Coordination is required on a number of items, such as: service dispatch,
operational liaisons, and incident planning and management. As DSO systems
are also interoperable with the NCMS at ESO, there is seamless sharing of
data and information leading to faster response times, built on the confidence
of resilient and fault tolerant network operations.




3.6 Accelerator: Digital Customer Experience

Our first Accelerator is Digital Customer Experience because the needs of

our customers drive the rest of our strategic endeavours. This Accelerator Digital

is reciprocal with our Customer Strategy as we become more integrated
with our customers and their processes. It seeks to create a deeper
understanding of changing customer needs and establish how we can
best work together on solutions.

Digital Customer Experience: What it means

Prioritisation of internal and external customer experiences in our
actions and decisions, anticipating future customer needs and
responding quickly with appropriate digital products and
processes.

We strive to be proactive, responsive, and data-driven in delivering an
exceptional and continuously improving digital experience, from
facilitating industry collaborations that will improve digital for the whole
energy system to developing intuitive user designs for our platforms and
automations. Our efforts aim to enable and empower our customers.

Both internal and external customers can expect increased effort in the
ESO understanding and anticipating their needs. We will be adopting a
new customer service operating model to streamline query and
complaint management, as well as enhance relationships with external
customers. This information will feed into solutions that are aimed to be
developed before customers realise their need for them. These solutions
will also include more personalised and user-friendly interfaces. We will
determine the most impactful strategies for our different customer groups
and increase the amount of self-service and self-help options so that
customers can get to what they need faster. This Accelerator aims to
reduce complexity and mundane tasks so that all customers can focus
their time on more value-add elements of their work.

Additionally, we are focusing on updating the ways we work together on
digital and data initiatives specifically by implementing a new hub-and-

Customer

Experience

@What good will look like

Increased efficiency & improved

customer experiences by utilising

a content knowledge library and

self-serve options that reduce the
time to value.

Increased Customer Satisfaction
scores & Trusted Partner scores
by predicting and anticipating
changing customer needs.

Increased Employee Satisfaction

scores from ensuring employees

have the correct tools to do their
jobs that also enable process
streamlining and automation.

spoke data operating model that embraces our new independent beginning as the FSO. This operating model
creates clarity on responsibilities across our organisation and better enables us to interact with internal and
external customers on their digital needs. We are working to better align our internal and external messaging
on our digital direction and increase our change management efforts to increase the pace of innovation

adoption.

As our customer base continues to grow, we will be increasing our external engagements and transparency as
well as leading collaborations with industry peers to develop common frameworks that will improve

interoperability through commonality and standardisation.
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Our Approach to Enhancing Digital Customer Experiences

To ensure we are focusing on the right priorities that will have the most impact, we have developed a six-step

approach to optimise our customer efforts.

How we optimise our customer efforts

Assess the relative Collaborate with customers
Relentlessly gather significance and impact of to co-create and iterate a
customer feedback, customer challenges to make solution that provides the
journeys, and personas investment decisions desired experience
_ o o

Continuously
improve solution

2 & 3 4 5 6

v v A 4
Utilise Design Develop transparent scoring Upon operationalisation,
Thinking to map our to evaluate best-fit solution implement feedback collection
customers’ journeys option for customer value avenues for the solution

The solutions we develop through this approach are designed with the end in mind to meet the customer need

in the way the customer needs it. They will be developed collaboratively and from a Digital First perspective
with reinvention at the top of mind, rather than always building off legacy solutions. We determine the

customer need, then determine the ideal solution before looking for the technological approach to creating that

solution.
Digital Customer Experience in Practice
As we developed this Digitalisation Strategy, we wanted to make sure we were tackling the right issues.

Throughout our Digitalisation Strategy Principles you will see examples of real projects that are aimed at
making the lives of internal and external customers easier.
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Case Study: Connections Portal

As energy has become more distributed, the number of grid connection inquiries has increased,
resulting in the need for the Connections Reform. Many of the inquiries are coming from new market
entrants that are not familiar with historical processes and the intricacies of the industry. Additionally,
the historical processes have been opaque without an easy way to get progress updates or make
changes to submissions.

The connections offer process!! and the new Connections Portal’? has streamlined the multiparty
process of determining the feasibility of a customer’s electricity grid connection. It creates an online
avenue for the application for connections and other agreements, increases transparency of progress
on ongoing applications, identifies the customer’'s Connections Contract Manager, and enables
transparent query resolution. The portal has been designed with user-friendly dashboards, training
videos, and we have set expectations on planned future releases.

nationalgrid vervew  Projects  Applcaions  Users a ‘I

) How to videos
Hello, vikas

Connections Portal Overview

Pre-Application Submission
Projects status

Application Submission ~ Directly Connected, BEGA and BELLA

Tota

Consents achieved

New feature releases

Q4 2023 Q2 2024 Q42024

Q2 2023 Release of the Digital DRC and Alignment of the
New features include a Unlicensed Apps features — Connections Portal
. release that will digitise the increasing information with the ESO Digital
BETA testing and DNQ Mod notice process, automation. We will also be Engagement
live release of aswell as a dedicated working alongside our partners Platform - making
the Connections Customer Enhancement to increase TO Integration on queries easier for
Portalas a release taking into account the Portal, making sharing of customers to
minimum viable and actioning some of the infarmation between parties submit, track and
product for feedback you have mare efficient. manage.

| — Customers. provided.
] = ,QE @ —
an LJ 3%
In addition to the planned

Introduction of

Release of the Fee Queue Management — New User
Calculatar, Fee

feature updates to the
e e Partal, we will seek to
allowing for more . .
Reconciliation and e T Management, E continuously improve the
Portal Feedback Signing and FAQ experience of the Portal
anew Consultant features to be for our Custamers and
features for Access feature, i
Customers. As well as ) 4 added to the will look ta add to future
increasing the efficiency Connections developments based off
robust Offer d effecti i th
G dat and effectiveness of the Portal. of stakeholder feedback.
overnance upcates portal for consultants.
for the ESO
Connections team.

Q32023

This includes increasing
integration on the partal
between TO and DNO

Q12024 Q3 2024 systems.
Continuous

Improvement

What this means for an Electric Vehicle Infrastructure Provider

These providers often manage the connections requests for new electric vehicle
infrastructure on behalf of their customers. In the historical connections process, it was
difficult for them to give customers an update on their respective project because there
was no transparency into the transmission operator and energy system operator
processes. It was all about who you know and what their capacity was to look into
requests. Those requests might not even be about projects in that person’s portfolio. With
the new connections portal, these providers can check a dashboard for progress updates
and track the resolution of their queries so that they can get back to their customers on
their questions in a fraction of the time. It also helps them to plan projects more
strategically when they have access to application progress updates.

11 nationalgrideso.com/industry-information/connections/connections-offer-process

12 nationalgrideso.com/industry-information/connections/connections-portal
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3.7 Accelerator: Future Technology Led

A zero carbon Great Britain electricity system will not be possible without

technological innovation. Our Future Technology Led Accelerator is an Future
eye towards the future, enabling the consideration of technology trends in “lea

our decision-making and planning.

Future Technology Led: What it means

Evaluating technologies and scientific innovations for their
relevance and potential impact, and proactively exploring the
opportunities and threats with internal and external experts.

The world is changing more rapidly than ever before, and our industry C\
needs to keep up with that pace. At the ESO, we have implemented a

series of horizon scanning efforts to keep abreast of the changes that will
impact our business and the wider energy system. We scan across

What good will look like

Political, Economic, Sociological, Technological, Legal, and Engagement with external
Environmental (PESTLE) external factors at an organisational level and technology ecosystems that
we are placing a particular focus on monitoring and evaluating emerging enables us to explore nascent
technologies, given the speed of technological change. Having an eye on technologies, influence their
industry specific developments and general technology trends informs our development and realise benefits
decisions and significantly impacts all our Digitalisation Strategy Principles for the energy system.

as we work to become a more forward-looking organisation.

Embraced innovation, learning
and continuous improvement
within ESO, that welcomes
disruptive technologies and learns
lessons from other sectors.

Through our technology horizon scanning we will identify emerging
technologies and trends, and the opportunities and threats they present to
the ESO and the wider energy system. We will evaluate the potential
impacts of the emerging technologies and prioritise them accordingly for
deeper investigation. For priority technologies we will explore adoption
considerations (such as future skills requirements, architecture needs and
ethical matters), generate use case ideas and build relationships with the
external technology ecosystem.

ESO-driven technological
innovation across the future
energy landscape in collaboration

The insights generated through technology horizon scanning will be with third parties

brought to the attention of colleagues who can take appropriate actions

through an internal review process. This process will include the

establishment of a quarterly Digital, Data and Technology horizon scanning forum and close integration with
the organisational level processes for horizon scanning. We expect that many of the insights we generate will
lead to ideas for innovation projects. Therefore, this Accelerator is closely aligned with our Innovation
Strategy'® which hosts public open calls for innovative ideas and enables experimentation with nascent
technologies that could be instrumental to the industry.

Finally, this Accelerator will build internal awareness and understanding of emerging technologies, through
colleague communications and events. It is essential that we bring our workforce along the path of ideation
and creation. From giving visibility of insights to creating avenues for employee ideation, we will need to make
sure that we are bringing insights to life in the everyday scope of the ESO’s work. This engagement will be
underpinned by the development of an Innovation Horizon Insights Library that provides open access to the
technology horizon scanning outputs for all colleagues.

13 nationalgrideso.com/future-energy/innovation/innovation-strategy
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Our Approach to Being Future Technology Led

External partners will be instrumental to every step of our Future Technology Led process. We will identify and

nurture relationships that enable knowledge sharing and experimentation with emerging technologies. Our

relationships within technology ecosystems will also allow us to influence the external development of
emerging technologies towards the needs of the future energy system and create common sandbox
environments where we can test new technologies with relevant partners. This will drive innovation for the
future energy landscape, while also revealing opportunities for third parties to collaborate with us on innovation

projects and other initiatives. We are working diligently to remove blockers to collaboration in our innovation

processes and we wish to partner with a wider range of innovators in future, including small and medium-sized

enterprises and start-ups.

Consistently
Generate Insights

Socialise
ESO Horizon Scanning: Everywhere:
Technology Trends
What is the new
technology or

Innovation Strategy: G L

> Open Calls for Ideas
What is ESO
doing with it?

Innovation Strategy:
Digital & Data Transformation
Strategic Theme

Share Broadly
Discuss Lead the
Internally: Conversation:

How can it be best

Wit aoat used to achieve

use cases?

net zero?
What are others’ What skills &
use cases that will capabilities are
impact us? needed to use it?

What system and
process changes
are expected?

!

How should it be
developed?

Explore Feasibility With:

Internal Customers

Industry

Technology Advisory Council

External Technology
Ecosystem

Progress the
Technology

With Universities for
research & talent pipeline

Establish

Faitriostigs With VCs and Investors for

funding and innovators

Energy Industry Participants
& Customers

Related Industry Participants

External Technology Ecosystem
for development & ideation

Industry Leading Digital and
Technology Organisations
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Our technology areas of focus

As we look towards both our future and that of the industry, there are several technologies and digital
capabilities that we see a need for further exploring through our Innovation Strategy and our Future
Technology Led Accelerator. The table below shows each of these technologies and when we think they will
need further investment. On the next several pages, we dive into a subset of these technologies to show their
potential and where we are in our exploration phase for each.

Looking to progress
investments in now Al

Data Artificial
Visualisation Intelligence

XR

<5 years time Extended
Reality

BF

Behavioural
Forecasting

Long-term

Time Horizon

F,G,S F — A field of study
G — A grouping of technologies
X S — A single technology
X — Technology symbol
XX XX — Technology name

DSO

DevSecOps

GAI

Generative
Avrtificial
Intelligence

AC
Ambient
Computing

DE
Digital
Ethics

BD

Big Data &
Analytics

Breach /
Attack
Simulation

Edge
Computing

S
VSP

Virtual
Scenario
Planning

DT

Digital Twin

! i

' i

| Quantum

i Computing I
|

| -
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Horizon Scan: Computing and Hardware

How we think about it at the ESO

As our requirements for data processing and Artificial Intelligence (Al) grow, we must plan to exploit
the opportunities offered by advances in computing, including high performance computing, edge
computing and quantum computing. At the same time, we must be mindful of the environmental
impacts and find sustainable solutions with technology partners. Moore’s Law, which posits that
computing power doubles on approximately every two years, is also likely to reach its physical limits
in the next decade. This could lead to alternative hardware breakthroughs and potential impacts on

the decarbonisation and digitalisation of our sector.

Deep Dive: Quantum Computing

This is a new kind of computing that exploits the unusual
properties of subatomic particles. It has the potential to
massively speed up computations for certain kinds of
problems, potentially taking seconds to solve problems
that would take ‘classical’ supercomputers thousands of
years to solve. Quantum computers are highly unlikely to
replace most of our computing needs, but they do have
the potential to transform how we approach some
problems in optimisation, simulation, and machine
learning. Potential uses of Quantum Computing in the
energy sector include large-scale coordination of
distributed energy resources, long-term system planning
and simulating the system impacts of new technologies
(e.g., smart devices).

ESO Next Steps

Improving awareness and pathways for
- skills and capabilities

Where you can keep up to date

Technology ESO
Maturity Status

Wider Ready to
uptake deploy
Early Trialling /
adoption innovation projects
Use cases

kahs identified

Basic Horizon

principles scan

. Current status O Readiness stage

Identifying high value
use-cases

e National Quantum Technologies Programme (NQTP) —a £1 billion dynamic collaboration

between UK industry, academia and government.

e National Quantum Computing Centre (NQCC) — the UK's national lab for quantum
computing. Th NQCC works with businesses, government and the research community to

deliver quantum computing capabilities for the UK.
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Horizon Scan: Modelling and Al

How we think about it at the ESO

We already use mathematical and statistical modelling extensively in our work, from forecasting
generation and demand, to simulating the impacts of new connections to the transmission network.
Artificial Intelligence (Al) and Machine Learning (ML) offer new opportunities for improving model
accuracy (as already achieved in the Solar PV Nowcasting case study) and drastically reducing
model run times. However, we must also balance the limitations and risks of Al, such as the lack of
explanation for its results and the potential for perpetuating bias and misinformation. This is a rapidly
developing technology landscape and it is a priority area for our horizon scanning.

Deep Dive: Generative Al

Technology ESO

Generative Al (e.g., ChatGPT, DALL-E, Bard) is a Maturity  Status

type of Artificial Intelligence that creates a wide range

of information beyond that of text and numerical e o
responses. It can include video, audio and more. uptake deploy
Acting like a personal assistant, Generative Al tools .

. . , ) i ) Early Trialling /
can be an ‘all-seeing eye’, aggregating information adoption innovation projects
from different sources and producing user specific
responses to requests of all levels, from a customer Labs ey
guestion on connection processes to a Power System
Engineer question on historical grid patterns. A key Basic Horizon

. . . principles scan
potential use case of Generative Al in the energy

sector is the ability for digital assistants that can offer
statistically preferrable decision options based on @ curertstatus () Readiness sage
large quantities of historical and current data.

ESO Next Steps

Internal Trialling @ Governance and Standards

Where you can keep up to date

e Digital Catapult - the UK authority on advanced digital technology, with expertise in artificial
intelligence and machine learning.

e The Alan Turing Institute - the UK’s national institute for data science and artificial

intelligence.
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Horizon Scan: Data and Connectivity

How we think about it at the ESO

The amount of data generated to support energy system operations continues to grow with new
sources of data coming from innovations in sensors, space technologies, Internet of Things and
synthetic data. Advances in connectivity promise to allow real-time sharing of data that can unlock
new business models and boost automation. As the scale of data continues to grow, we must
consider new ways of collating, integrating, processing and storing it. Innovation is required in data
management and data privacy, to overcome the limitations of traditional approaches and ensure that
information is accessible to the people and organisations that can use it to drive consumer and
societal benefit.

Deep Dive: Synthetic Data

Synthetic data is a specific type of Privacy Technology ~ ESO

Enhancing Technology (PET) that resembles real e e

data sets without compromising privacy of the

original data sets. This data, though similar in nature SSoa Raady to
L X . uptake deploy

to the source data, limits the risk of classified or

secured data being used unfavourably while allowing Early Trialling /

Lo . ) L. adoption innovation projects
for a statistical analysis matching that of the original

data set. Alternatively, it can be used to build upon
small datasets to create enough data for robust and
statistically significant model development. A key  Basic Horizon
potential use-case of Synthetic Data in the energy principles sean
sector could be improving regional modelling of
different energy sector scenarios for emergency
preparation and response planning.

Use cases

tabs identified

. Current status O Readiness stage

ESO Next Steps

Preparing Training
Data

Identifying high value
use-cases

Where you can keep up to date

e The Open Data Institute (ODI) - the ODI works with organisations to build data
infrastructure, knowledge, and strategies that create trust in data and data practices.
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3.8 Accelerator: Modern Architecture

Our enterprise architecture is the foundation for how we operate as a
digital and data centric business. The adoption of Modern Architecture
enables a transformation to ways of working that focus on our
customers with iterative agile development and release cycles.

Accelerator: Modern Architecture: What it means

Utilising modern, scalable, and secure architectures that can
efficiently respond to changing demands and processing
requirements while improving processes and system performance
for end-users.

A full migration to cloud-based applications has always been a difficult
path for organisations that deal with critical national infrastructure,
however, developments in recent years are better establishing the path.
We are evaluating our operations to see where we can further replace,
renovate and scale applications through cloud-based, modular and
loosely coupled designs. These cloud designs will improve our cyber
security, enhance our operational stability and Resilient Digital
Operations, create cost efficiencies, increase deployment speeds, and
enable innovation through greater interoperability.

Our cloud-first approach will prioritise technology changes and
implementations by customer need, business problem, and net zero
ambition. Maximum customer value and benefit will be delivered
through the alignment of Modern Architecture, Digital Customer
Experience, and our ways of working.

Our Approach to Modern Architecture

We will retire, refactor or replace legacy architecture, technology

and solution designs with modern architecture and technology aligned
to our Modern Architecture Blueprint to maximise efficiencies and
mitigate risk.

Modern Architecture Blueprint

Modern
Architecture

@What good will look like

Accelerated speed to value
through a cloud-first approach
that scales and rapidly deploys

solutions based on business

needs.

A future proof digital landscape
that considers a whole energy
system and facilitates cross-
industry collaboration.

Simplified architecture that
improves self-serve capabilities
for internal and external
customers.

Delivery Infrastructure Deliver Faster
Taking a cloud native approach with simplified build, deployment, and monitoring
enabling safe and rapid delivery with appropriate controls and audit support .

Features

* Cloud First

« Containerised & Scalable Services
* Infrastructure as Code

API & Integration Service Driven
Building net-new capabilities that use micro services and event-driven designs

Features
« Event Driven Patterns

and a platform with self-service APIs that can be expanded beyond the
organisation to external customers and partners.

Telemetry & Networks Standard Products
Removing barriers and making connections to energy grids and balancing
& control systems viable at an accelerated pace with low costs to customers.

Customer Touchpoint Experience

Developing a content and knowledge repository with a consolidated view

of our customers, received through multiple channels, to enhance convenience
and personalisation.

Platforms & Ecosystems X-as-a-Service

Adopting Software-as-a-Service and standard design patterns and architecture
models, focusing on features, business value and user experience over technical
infrastructure. Buy for commodity build for differentiation.

* Public & Private Gateways
» Microservice Topology

Features

* Network as Code

¢ 5G & Low Orbit Satellite
» Virtual Network

Features
* Mobile access
* Embedded Al

Features
» Reusable Design Patterns
» Published Standards and Design Patterns
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Case Study: Open Balancing Platform

The Open Balancing Platform (OBP) is a new real-time balancing capability to replace legacy ESO
balancing systems and processes and support zero carbon grid operations. The OBP is designed
and built flexibly to enable new energy services and access for smaller generation units far more
quickly and at lower risk than is currently possible. This new platform will provide transparency of
decision making, data publication services, drive operational flexibility by using an agile system flow,
and increase the overall security and resilience in relation to overall balancing operations.

Our OBP has been designed to meet the business functional and non-functional requirements using
modular component design patterns (microservices) and a combination of cloud-native and on-
premises infrastructure and software environments. The use of microservices to design, build and
deploy modular component solutions allows business functions to be built, deployed, and maintained
independently. This reduces the impact of future change on the balancing solution, limits outages
during deployment of new features and enhancements and enables the addition of new modules
aligned to a standard and predictable release model.

Scope

e Forecasting

e Scheduling

¢ Dispatch

e Demand
Predictor

e Monitoring

e Dispatch of
Ancillary
Services
(non BM
services)

e Scheduling

~— Previous Landscape

System
EFS and PEF

Balancing
Mechanism
(BM)

Ancillary
Services
Dispatch
Platform
(ASDP)

Electricity
Balancing
System (EBS)

Expanding PEF and
Decommissioning

Migrating to OBP &
Decommissioning
BM / ASDP / EBS

What this means for a battery storage operator

Target Landscape _\

System

Platform for Energy Forecasting
(PEF)

Open
Balancing

Platform (OBP)

Network connected batteries are typically dispatched as a fast response to provide
balancing and ancillary services — e.g., operational challenges relating to voltage,
frequency, and inertia. OBP includes a battery zone for the bulk dispatch of small battery

management units (BMUS).

This provides the following benefits for battery storage operators:

e An optimised way of dispatching batteries to offer network support, with the ability to
dispatch more often, and at smaller intervals.

e Anincrease in battery assets being dispatched due to the reduced time it takes for the
ESO Control Room to make balancing decisions and issue these dispatch instructions.

More economical outcomes for battery storage operation businesses, given the
increased likelihood of dispatch and more operational windows to participate in the
ancillary services and capacity markets.




3.9 Where Digital Meets Data

We have embedded data into our Digitalisation Strategy because the relationship between digital and data is
integral and interdependent. Data delivers the information and insights we need to make decisions, optimise,
and improve performance. The digital transformation that our organisation and the industry requires to
accelerate the energy transition can only be achieved through open access to trusted, discoverable and
interoperable data. As we grow into our FSO scope, the data we manage will be at the core of how we
operate, our strategic decision making, and our optimisation of future investments. Additionally, we will need to
effectively manage the increased volume and complexity of data, driven by the shift to a whole energy system
approach.

We are taking action now to enhance our data foundations and data capabilities in accordance with Ofgem’s
Data Best Practice Guidance* and we look forward to actively participating in discussions on data sharing
infrastructure for the purpose of encouraging industry innovation and collaboration, as described in the
Frameworks for Future Systems and Networks Regulation.*®

To guide our approach to data, we have developed two Strategic Data Objectives:

Provide access to trusted data that will drive Al . . ) .

and Analytics internally and across the industry These will drive the availability, access
to, and sharing of data across the

Facilitate industry common frameworks

and interoperability

whole energy system to encourage
> innovation and collaboration.
Our final two Digitalisation Strategy Accelerators described next, Data and Information Ecosystem and Al
Driven, will elevate our data quality, the frameworks that govern data, and the models we use to get insights
from data to achieve those objectives. This will make our data more useful for our customers when combined
with the rest of our principles, as described in the image below.

Digitalisation
Strategy Principles

Data Initiatives

’ O ~

Data & Info Ecosystem, Refine Data Enhance

Modern Architecture, Foundations Data Platforms Siie &

Resilient Digital Ops | i E i Digital Customer Experience
R R L e e G Tl P Meeasaseasassaaas /s —
, . \ Hyper-personalised customer journeys

Accelerate Adoption Provide a production H H : 2

A1 Déiven, Fitiss pesbrioaiiy iy for Enables whlch deliver on our orqamsanonal

Technology Led Intelligence Innovation & commitment for open, discoverable
, Sechnololes: | ; Emeeniig Teshnology | and transparent access to trusted

data, information, and insights

Digital Culture, Facilitate Industry

Skills & Learning, :E:g:'les‘:f;:"l;:: Common

Cyber Security Frameworks

The value of our data initiatives will manifest itself through various data capabilities available to industry — as
shown in the tiered diagram below. The Foundational items are about elevating core data capabilities and

14 Ofgem, 2023. Data Best Practice Guidance

15 Ofgem, 2023. Frameworks for future systems and network regulation
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https://www.ofgem.gov.uk/publications/decision-frameworks-future-systems-and-network-regulation

ESO

maturity, progressing to Operational relating to expanding our offering of data products and services, and
Transformational which related to driving value through industry innovation and collaboration.

Accessible Open Data for the industry
with governance and security for multi-
organisation data exchange, with
feedback and flexibility adapted to
changing industry data needs

Established Machine Learning,
Al, and emerging technology
foundations that allow quick
scaling into business operations to
improve decision making with rapid

and accurate insights

Catalogues and inventories of
ESO and industry datasets,
analytical models, and dashboards
that are regularly maintained and

socialised

Industry Value

Facilitated industry engagement on the
development of common data
frameworks, data best practice and
knowledge sharing to further enable
interoperability to drive innovation and
collaboration

Clear assurance processes for
the transparent use of new
analytical tools, complemented
with tracked metrics that monitor
performance to provide confidence
for all

An evolved hub-and-spoke Data Arefreshed Data Governance
Operating Model that better defines Programme that enhances policies &
how ESO acquires, manages, procedures, ensures compliance,
processes, and leverages data across security, privacy, integrity, and quality of
our operations, supporting an end-to- data to improve whole energy system

end lifecycle view interoperability

A customer-centric Data and Analytics
Platform (DAP) that is a self-service
source of truth, enabling access to
trusted industry data along with analytic
tools and information to provide needed
industry insights

Transformational
Driving value through
industry innovation
and collaboration

Operational
Expanding our offering
of data products and
services

Foundational
Elevating core data
capabilities and
maturity

The following two sections go into detail on each of our final two Digitalisation Strategy Accelerators which
further develop our approach to these capabilities. Additionally, our efforts to meet Ofgem’s Data Best Practice

Principles are detailed in Appendix D: Addressing Ofgem’s Data Best Practice Principles.
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3.10 Accelerator: Data and Information Ecosystem

Our industry cannot effectively make decisions on the wealth of data that is
accumulating unless we know what data exists, what it means, whether we
can trust it, and unless we have the right tools in place to process it into
something meaningful. Our Data and Information Ecosystem Accelerator
aims to facilitate open data for the industry and beyond, enabling
collaboration and innovation, where everyone is speaking the same data
language and has access to the information they need, when they need it.

Data & Information Ecosystem: What it means

Redefining and modernising the organisation’s data an