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Foreword

The urgency of accelerating the transition to a low-carbon
economy is well understood. The UK has committed to achieve
net-zero carbon emissions by 2050 and three quarters of local
authorities in our region have now declared climate emergencies.
Responding to the immense challenge of climate change

requires a radical transformation to deliver a clean, safe and
sustainable society for future generations. Dramatically
decarbonising the electricity system while also electrifying
everything from transport to heating is an essential part

of the solution.
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Foreword

The development and deployment of new
technologies will be a key part of how we make
the transition to zero carbon electricity. In the
next decade, we will see millions of homes and
businesses embrace electric vehicles, adopt heat
pumps and use battery storage in combination
with renewable sources of generation.

New digital technologies, including automation,
data analytics and artificial intelligence, will enable
consumers to become active participants in the
energy system and transform how it operates.
These changes will place new stresses on energy
networks while simultaneously creating new
opportunities to innovate and transform how

we manage our systems and how we enable

the transition to net zero. They are also driving
profound changes in what our customers,
partners, suppliers and employees expect

from us as a business.
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Energy networks have a vital role in enabling

the overall energy system to evolve and support
rapid decarbonisation. As a Distribution Network
Operator (DNO), we have had a central role

facilitating a low-carbon energy system, connecting

people to renewable power across our region.

Our vision is to enable a smart, flexible and clean
energy system that benefits all our customers.

We aim to do this by developing our role as our
regions’ Distribution System Operator (DSO) for
our network, expanding our capabilities to become
a trusted and neutral platform, able to optimise
our whole energy system and underpin the
transition to carbon-free electricity, transport

and heat for all our customers.

e

"

'-""‘1'1'\"9!;.

‘VI" i
T-w—-. = .?f
-l—-d 1

il SR s L

%11 g W -
TTEECLTE . = = . = .:__. T
i : :

We want to implement,
operate and participate in
a digital energy network,
while using technology to
continuously innovate and
evolve as a digital business.
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Ouir vision is for the network to evolve into a trusted
and neutral platform able to facilitate the optimisation
of our regions’ energy system, minimise the need for
new infrastructure, make the best use of low-carbon
generation and minimise the need for expensive
dedicated storage and high-carbon generation.

By doing this we think the network can underpin

a net-zero energy system and help use resources
sustainably. At the same time, we want the network
to continue to deliver what it does today, providing
universal services for customers, suppliers and
others to benefit everyone.

Digital technology is a key enabler
of our transition

Utilising digital technologies and capabilities is a
key part of being a DSO. The digital technology
revolution is transforming every area of society
and energy networks are no different.

Continued investment in new digital technology
and innovation will drive the delivery of a more
efficient, optimised network that reduces costs
and improves our service for customers. It will
transform our customer experience, enabling

more tailored services and support — areas in which
we are already making great strides. By embracing
these new technologies and moving to a fully digital

workplace, we will also increase our efficiency

as a business, improve transparency over how we

operate and enable more effective collaboration
with our colleagues and other organisations.
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We want to implement,
operate and participate in
a digital energy network,
while using technology to
continuously innovate and
evolve as a digital business.
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Investing in core digital capabilities

Customers are at the heart of our digital
transformation, this includes those who do not

wish to or cannot use technology. Our strategy

for the digitalisation of our network and our business
is wholly focused on delivering the most efficient,
reliable, affordable and safe network possible, while
also enabling the transition to zero carbon. In line
with our design principles, we believe that the best
customer outcomes can be delivered through
focused investment on eight core areas that are
central to the delivery of a genuinely digital

network and business:

The digital transformation is prowdmg

the opportunity to:

— Deliver innovations that improve the effectiveness
and reduce the overall cost of running the
network, both capital costs, such as new network
infrastructure and the costs of operating the system

— Empower consumers to become active
participants in the energy system and adapt
how it operates as it decarbonises

— Transform our customer experience to provide
more tailored services and support and drive higher
standards of customer service

— Better coordinate network operations and energy
market operations, delivering greater efficiency
and unlocking new opportunities that benefit
our customers and support net-zero

— Create a digital workplace, increasing our
efficiency as a business, enabling more effective
communication and collaboration and supporting
greater employee satisfaction

— Further improve the reliability, resilience and
safety of our network.

We want to implement,
operate and participate in
a digital energy network,
while using technology to
continuously innovate and
evolve as a digital business.
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We are already implementing industry-leading Our plan to deliver a .

digital innovation projects on our network. digital transformation \ We want to implement,

Our Activating Community Engagement operate and participate in

project ran the world's first trial of a mobile . Our Digitalisation Roadmap forms part of our a digital energy network,

game to incentivise houssholds to reduce their approach to meeting the challenge of the new zero while using technology to

glectrlcny. cznsun:\pthn il o of %eik di’.“a“d- carbon landscape. It sets out our vision to become continuously innovate and

d utr Fore|5|q ttprOJect:)T |s}us;:g grgug j reg ing a digital energy network, utilising all appropriate evolve as a digital business.
RIS T0 enabie Tau™ prediciion an available digital tools and technologies and

proactively deploy network technology to transforming the capabilities of our infrastructure y

automate the restoration of power supplies

to customers. Looking to the future, our
Distribution Future Energy Scenarios explores
the potential for our network to operate a more
flexible energy system and avoid unnecessary
investment in infrastructure or new generation.

and our business to support a flexible, reliable and
resilient energy network for the 3.9 million homes
and businesses we serve. The roadmap is integral to
the future of our business and forms part of our next
long-term business plan, which we are developing
for the next regulatory price control period

from 2023-28.
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Ensuring the right outcomes
through principles-led design

The development of our strategy for digitalisation
is underpinned by a set of clear design principles.
This ensures that innovation and initiatives that
we propose are focused on delivering the right
outcomes for our customers, our stakeholders
and our business.

The roadmap sets out our guiding principles for

digitalisation and outlines the direction of travel

proposed, including:

— The digital trends impacting the utility sector and
enabling the digital transformation

— Our design principles that underpin the strategic
focus and direction proposed

— The long-term outcomes from digitalisation and
the future initiatives that we believe could best
achieve them

— Best practice initiatives already underway to drive
digitalisation of our network and business.

As we continue to develop our business plan

and develop our role as our regions’ Distribution
System Operator, it is critical we do so openly
and transparently in dialogue with our customers
and wider stakeholders. This document outlines
our guiding principles for digitalisation, sets out
our strategy, the outcomes we want to deliver
and our vision for the digital future of our network
and business.

This Roadmap for Digitalisation is a snapshot of our
plans. We want it to stimulate conversations with
our customers and stakeholders and we are looking
forward to working with all of our stakeholders and
the communities we serve to refine and develop our
plans. Your feedback will allow us to shape our
plans in the best interests of our customers.

This work will sit within a suite

of documents to support our
business plan for the next price
control period (ED2) running from
2023 to 2028, which we are
developing ahead of formal
submission in 2021. Thank you
for your continued interest,
engagement and feedback.

Patrick Erwin Tom Fielden
Policy & Markets Finance
Director Director

Northern Powergrid 07
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Why we have created this publication
and how we set about the task.
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About this document

At Northern Powergrid we recognise that, as well

as innovation advances, digitalisation will underpin
significant elements of the changes happening within
the UK energy system, allowing for the transition
from Distribution Network Operator (DNO) to
Distribution System Operator (DSO). We are keen to
share our Digitalisation Roadmap with stakeholders
as early as possible. This supports the themes that
OFGEM has brought forward in its planning guidance
and represents the beginning of our collaboration
with the wider energy sector to determine the right
path for the future.
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We have published this version
of our Roadmap for Digitalisation
early in our business planning
process as we recognise that
collaboration across the sector
will be required to achieve some
of the outcomes, particularly
around sharing energy power
systems data using an open

data approach.
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About this document

Stakeholder
engagement

How you can help shape our digital
vision and why we need your help.

This is the second version of

our Roadmap for Digitalisation,
dated March 2020. Stakeholder
expectations, technology and
commercial development keep
moving fast within and outside
Northern Powergrid. An ongoing
dialogue about Digitalisation with
customers, policy makers, regional
stakeholders and colleagues

will help us to refine this strategy.
That ongoing dialogue will
contribute to the production of

a strongly evidenced plan for the
RIIO-ED2 price control that provides
our customers with what they need.

When producing further iterations
of the Roadmap for Digitalisation,
we plan to engage widely and
utilise the newly formed Customer
Engagement Group, which is an
independent panel of experts
brought together to challenge and
shape Northern Powergrid’s future
plans, to scrutinise this area of our
business plan.

We've acted on your feedback and
made this version interactive and
easier to navigate. Where you asked
for more information we have added
extra content and we've shortened the
introductory sections, whilst retaining
the structure, which you liked.

We were asked to consider the
cultural impact of this transformation
on our employees and customers who

would prefer not to use digital services.

We've added assurances about the
importance of cyber security.

The glossary has been expanded

and we've added an explanation

for our terminology. In future iterations
we will provide more details of our
implementation plans and progress

on the journey.

Northet
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i Have your say

Glossary Please tell us what you think about
our Roadmap for Digitalisation,
how you feel about some of the
key themes of this publication

and our ambition to underpin our
2023-2028 business plan with
technology and open data.

We would welcome your views on
the goals, objectives and principles
and our direction of travel we are
setting out in this publication.

We expect to have a specific set
of engagements emerging in 2020
but any views on our plans are
welcomed at any time. Send your
comments to: yourpowergrid@
northernpowergrid.com

/
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About this document

Customers and stakeholders are
at the heart of our plans

As we continue to develop our business plan and future role

as our regions’ distribution system operator, we will continuously
seek to engage our customers, stakeholders and everyone with
an interest and seek their views openly and transparently.

This document is the first stage in implementing our strategy

for digitalisation. We are now seeking feedback and will engage

in an ongoing dialogue with customers, policy makers, regional
stakeholders and colleagues to refine this strategy and contribute
to the production of a business plan for the RIIO-ED2 price control
period that exceeds expectations and provides the best outcomes
for our customers.

We plan to engage widely with our stakeholders and embrace
challenge from our Customer Engagement Group the independent
panel of experts brought together to challenge and shape Northern
Powergrid’s future plans, to scrutinise our digital proposals. The
development of this strategy will also be informed by the work of
the Energy Networks Association data working group, established
to share industry digital best practice and coordinate collaboration
on digital strategies throughout 2020.

We expect to publish regular updated versions of this document
and will continue to refine our plans ahead of the formal submission
of our business plan to the regulator in 2021.
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About this document

Delivering a digital

energy network

7

)
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1. Promoting data transparency

collecting and sharing energy system data in

a consistent and open manner to promote grid
efficiencies and compliance.

2. Enabling data analytics and insights

to improve system resilience and reliability by
promoting greater transparency through sharing
data across the wider energy network.

3. Improving network operations
through utilising emerging technology,
data and digital capabilities.

4. Digitalising the energy system

using digital devices, advanced communications
and interconnected systems to drive real-time
decision making.
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Building a

digital business
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5. Improving our technology capabilities

to drive down IT costs and risk from unsupported
information technology whilst being able to
realise future digital opportunities.

6. Leveraging intelligent automation
to reduce manual tasks, speed up processes
and re-focus effort on value added activities
that boost productivity and efficiency.

7. Transforming customer experiences

to better understand the customer journey

from all perspectives and touchpoints and adapt
our services to specific customer segments.

8. Enabling a digital workplace

to speed up our working processes, allow
employees to work together more effectively, share
knowledge and gain greater collective insights.
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About this document

Analysis
methodology

Using analysis from internal
and external sources we
went through a maturity
and ambition assessment.

Desired outcomes and
proposed initiatives

Using the digital ambition and maturity
assessment and the extensive analysis,

a set of desired outcomes were derived.

These outcomes were linked to a set of
example initiatives to help us build our
digital roadmap.

Desired outcomes and example initiatives

Northern Powergrid 16
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About this document

Analysis
methodology

Using analysis from internal
and external sources we
went through a maturity
and ambition assessment.

Internal and external analysis

The internal analysis was used to identify the
business, regulatory and energy drivers whilst the
external analysis provided wider insight and key
trends. The analysis was used to define a set of
desired outcomes that would set our Roadmap for
Digitalisation and wider ambition.

Desired outcomes and
proposed initiatives

Using the digital ambition and maturity
assessment and the extensive analysis,
a set of desired outcomes were derived.
These outcomes were linked to a set of
example initiatives to help us build our
digital roadmap.

DSO Plan2019  Digital Utilities Energy Data
Transform Taskforce Report

Framework

0 El

RIIO-ED2 Business External supporting
Plan Guidance documents

Desired outcomes and example initiatives
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About this document

Analysis
methodology

Using analysis from internal
and external sources we
went through a maturity
and ambition assessment.

Internal and external analysis

The internal analysis was used to identify the
business, regulatory and energy drivers whilst the
external analysis provided wider insight and key
trends. The analysis was used to define a set of
desired outcomes that would set our Roadmap for
Digitalisation and wider ambition.

Desired outcomes and
proposed initiatives

Using the digital ambition and maturity
assessment and the extensive analysis,
a set of desired outcomes were derived.
These outcomes were linked to a set of
example initiatives to help us build our
digital roadmap.

N

Our maturity and
ambition assessment

Our set of desired outcomes were assessed against
industry leaders and leading digital companies

to better understand its current and future digital
ambition and maturity.

NPG [

NPG’s NPG’s Energy & Digital
current future utilities natives
state state

N
\Z
DSO Plan2019  Digital Utilities Energy Data
Transform Taskforce Report
Framework

0 El

RIIO-ED2 Business External supporting
Plan Guidance documents

Desired outcomes and example initiatives

Not-planned Implementing Implemented
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About this document

Outcome

A set of desired outcomes and
initiatives were derived, helping us
to explain our digital ambition and
define a potential roadmap.

We recognise that, in order to deliver our vision and be the
distribution system operator for our regions, we need to
embrace digital as a business and that the two are intrinsically
linked. This notion allowed us to explore and form two

core capabilities that help set our ambition for digitalisation.
We want to implement, operate and participate in a digital
energy network whilst utilising technology and innovation

to continuously evolve as a digital business.

Core capabilities

Digital
Network

Digital
Business

Desired outcomes

— Promoting data transparency

— Enabling data analytics and insights
— Improving network operations

— Digitalising the energy system

— Add Addressing technology
affordability

— Leveraging intelligent automation

— Transforming the customer experience
— Enabling a digital workplace

— Transforming the employee experience

Northern Powergrid 20
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About this document

Key trends
impacting the
utility sector

DNOs are experiencing disruption,
the change that occurs when new
technologies and models affect
existing value propositions. This trend
is driving us to embrace digital.

¢
X

Technology Push

Enhancing capabilities through
technological and digital advancement

®

Consumer Expectations

Driving behaviours and expectations
from non-Utilities experience

Value Chain
Transformation

Changing business models e.g.
DNO to DSO; managing the impact
of energy transition

[l
Transformation of
the Workforce

Changing the ways of working;
Impact of digital in the workplace

3

Regulatory Change

Providing opportunities whilst
also imposing restrictions

Utility industry
disruptions

Embrace
digital

Northern Powergrid 21
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> About this the opportunity to:
document

— Drive higher standards of customer service

— Improve safety and employee satisfaction

— Increase investment effectiveness

— Coordinate network operations and market operations

— Gain greater customer insights and analytics

— Improve, streamline and automate business processes/workflows
— Increase agility and innovation.

& = This graph seeks to demonstrate the opportunity that digital could bring in terms of reducing the total operating
I t I n g ro m expenditure of a business if adopted fully.

¢6 (4 (L ® 9% N

digitisation” to
€60 et e

digital transformation ) Digital opportunity

5 : :
Some DNOs have embraced g : :
“digitisation” but to fully realise g / g
the benefits of digital, we may need 2 = : 2
to make a step change in this area. i 5 TN 3
£ | 8
Low Low

Start point of the

digital journey ‘ Customer Satisfaction ~ Time
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About this document “Digital transformation” provides

> About this the opportunity to:
document

— Drive higher standards of customer service

— Improve safety and employee satisfaction

— Increase investment effectiveness

— Coordinate network operations and market operations

— Gain greater customer insights and analytics

— Improve, streamline and automate business processes/workflows
— Increase agility and innovation.

This graph seeks to demonstrate the opportunity that digital could bring in terms of reducing the total operating
expenditure of a business if adopted fully.

N
“Next Generation” digital High High
capabilities (people, process,
technology and data) have . o .
been developing rapidly in " Dlgltal opportunlty
their availability, relevance o :
and adoption across all industries. : : c
The speed at which new products 2 : : 2
are developed and the impact = : : &
on customer satisfaction are g & 3
growing exponentially. E; : : N 8
, k . 5 g
c ‘g o
2o
5 503 x
[a] © L
- |= %
Low Low

Start point of the

digital journey ‘ Customer Satisfaction ~ Time
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About this document

Positioning ourselves
digitally — external
benchmark’

Far from being unwelcome, it is necessary
to embrace disruption and “catch up”
leading digital companies to position us
for success in the changing market.

Current position

Multiple Digital is a Digital is
disconnected differentiator required
opportunities s

280 95 b@@@@% g AA 37
» 8 @ g_\o A%
2345§ 7 8 9 10 T 13 1415 17
Companies experiment with Companies are aware of and respond Companies have an understanding
digital products around the i to signs of digital change i of and ability to execute the
edges of the business, often ! i capabilities required to win

forming partnerships

No changes to operating Digital is enabling new entrants to meet You must always be in ‘beta’
model or ways of working i the market and compelling incumbents i mode, willing to disrupt your
i toconsider big bets i core business
No cohesive Digital strategies are Digital strategy is embedded
digital strategy emerging in silos within the enterprise
Key
1 Construction 6 Manufacturing 13 Insurance
2 Mining 7 Consumer Products 14 Banking
3 Oil and Gas 8 Healthcare 15 Retail
4 Utilities 9 Transport 16 Telco
5 Pharma 10 Education 17 Tech
11 Airlines 18 Media
12 Auto

“Research from Capgemini
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About this document

Digitalisation
drivers and design
principles

Driven by internal and external
drivers, our Digitalisation Roadmap
is underpinned by a set of

design principles.

External drivers to change

— Adapting to changing
customer needs

— Transitioning from a DNO
toa DSO

— Complying with the new
regulatory framework

— Energy transition and drive
to “net zero” carbon

Digitalisation

Strategy

Internal drivers to change

— Improving productivity
— Optimising its cost structure

— Finding new ways
of delivering value

— Embracing innovation

Underpinning design principles

vV Vv

Customer led and
socially inclusive

Continuing to Transforming the

lead security value proposition

performance in to deliver

the digital arena experiences led

within the sector by internal and
external customer
needs and enabled
by new colleague
solutions

Security is a
hygiene factor

A 4

Facilitating
efficiency
Promoting
competitiveness
in the market

and driving
efficiencies within
the business to
offer affordable
services

h 4

Maximising

the value of

data to us, our
customers and
our stakeholders

Delivering value
and improving
visibility of data
to proactively
drive new ways of
working in a more
productive way

) 4

Keeping the
future in mind
Having flexibility
within the design
of the system to
adapt to changes
e.g. energy
transition and
the move from

a DNO to DSO

Northern Powergrid 25
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impact . . .
Customer led and socially inclusive

Conclusions

Sl Desired outcomes

The design principles are supported Keeping the future in mind

by macro-capabilities, which

iteratively optimise and transform
the wider business and energy Core capabilities
network. The macro-capabilities
are underpinned by a set of desired Digital Digital
outcomes, helping us shape a g g
pathway to being digital leader.

Maximising the value of data to us, our customers and our stakeholders

N

Network Business

A\ 4

Desired outcomes

— Promoting data transparency — Addressing technology affordability
— Enabling data analytics and insights — Leveraging intelligent automation

— Improving network operations — Transforming the customer experience
— Digitalising the energy system — Enabling a digital workplace

— Transforming the employee experience

Northern Powergrid 26
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About this document

The journey so far:
digital network

Over the past few years we have
already committed significant time
and effort to getting underway with
some of these initiatives.

Capability Outcome Customer Initiative
benefit
Promoting Customers We have become members of the ODI Leeds, a pioneer node
Data car(\’ stand Members of the Open Data Institute, to deepen our skills and understanding
| Transparency unh ‘:’d atn of the open of open data. We are publishing and consulting now on our
w ‘:1 ata d data group Distributed Future Energy Scenarios using an open data approach,
we have an to co-develop our regional forecasts together with our stakeholders.
how we will
use it, which
allows us to Conditi Use of mathematical algorithms to assess and predict asset
ild better ondition 2 o1 g q
bui based risk health using data. Informs capital investment decision making,
lationships ased ris " . N .
rela p determination of maintenance policy and regulatory reporting
management
on network outputs.
Provides
adeeper Power system design tools form a “digital twin” of the network
Enabling data understanding Distribution used to model a wide‘variety of operatiopal conditior!s aswe
1 analytics and of customer systenj transmcl)(n to more ac;we n?w.orklfpelrjastlgn. In;ombmatm).g.th
insights requirements, analysis p(;twor -monlto:ng ata thisis a key enabler to providing
allowing us to information on the energy network.
build better
relationships Our Foresight project is developing fault prediction and location
Fault techniques using data collected on our low voltage network and
anticipation deploying network technology to automate the restoration of
supplies to customers.
Digital
network We are delivering a £83 million Smart Grid Enablers
Smart Grid programme, which is transforming our ability to monitor,
Enablers control and communicate with more than 860 major substations
Deployed and 8,000 distribution substations. This will enable us to respond
to real-time information about power flow on our network.
We can
reduce
Improving amou.nt and Active Rollout of sftandarf:hsed contro! systems to provide qwc.k and
duration of cost effective flexible connections for customers. Continued
—— network outages network devel fi . ith K
operations ges, management evelopment o [n.tegratlon w.|t core network management
therefore system and provision of real time data to other network operators
reducing the
impact on
customers Network Deployment of remotely controlled network switches in conjunction
: with automated network switching algorithms to minimise the
automation p q .
number & duration of customer interruptions.
Innovation project that allows customers to interact with a digital
model of our network and self quote for network connections
such as new housing and public electric vehicle charging points.
Digitalising We can AutoDesign The tool also provides a first of its kir.1d hgat map of capacity for
the energy identify who local low voltage networks. For the ﬁrst time, custom§r§ have
system needs energy access t9 real netvyork data upon which they can optimise the
] and to deliver connection quotation process.
it at the right
t'mf for our Cross-business programme covering: deployment of smart
customers Smart metering gateway, use of smart metering data in daily operation
metering of the network and responding to customer interruptions, exploring

innovative ways of using smart metering data in network design.
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About this document

The journey so far:
digital business

As well as initiatives that have
begun our journey to being
a leading digital business.

Capability Outcome Customer Initiative
benefit
Improving We can Removal We are moving to an evergreen technology environment whereby
— ::ff?:::::(l:e :f?:tl:rt?\llii::; of obsolete we are continually iterating to avoid technology debt and encourage
of the IT and respond technology the adoption of emerging technology to drive efficiencies.
function with agility
when dealing
within
g::tnogr:wne% g:’::et: We have successfully Piloted a pumber qf RPA initiatives across
requirements Automation our back and front office functions proving that we can make
pilots efﬁcien(}y gains and make process improvements in a rapid and
responsive way.
Leveraging |
e mproves
— |ntelllger.1t the customer
automation 3
experience
Machine We have undertaken a proof of concept whereby we have
learning data ingested some of our operational data into a repository and allowed
pilots a machine learning algorithm to spot patterns that might help us
predict things such as our estimated time to recover from a fault.
CRM We have deployed an agile developed customer relationship
Multi-phase management tool to allovs{ our customers to self—§erve onan
implementation increasing number of services we provide. We will continue
to develop new services throughout ED1 and utilise this as an
Digital underpinning service into ED2.
Business
We can
improve by
reacting to
Transforming our cus?omer We h:':lve bgen progressively implementing Oracle Cu.storper
customer |nteraf:t|o.ns and Customer Relationship Management (CRM) across our key service lines.
| experience redesigning Records We now provide a fully- integrated service across all communication
future channels and hold a single record of customer information, which
;nteractn:ns plays a key part in our customer satisfaction improvement plans.
0 excee!
our customer
expectations
AutoDesign is a new online, self-service tool that will give
tS:(I)fI g;lrote budget estim?tes on ITV connections in minutes, and for freg.
AutoDesign It has th? abl|lt){ to guide custop’\er_s to the most cost-effective
connection connection option. We expect it will accelerate low carbon
works technology deployment by our customers, and to assist our
own LV design processes.
Employees
will be able
:;Z::(o;::;city Mod We are enabling new cap.abilities for our colleagues by inygsting
Enabling and provide Te?:h‘:\ro';o in rolling out modern devices and software to support efficient
— adigital a better Deployngt collaboration, better connectivity and ease of use. All of which
workplace customer allows our colleagues to be empowered to deliver excellent
experience customer service.
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About this document

The journey so
far: digitalisation

case studies

Some further case studies

of our journey so far.

We ran the world’s first trial to show
how a mobile game could be used

to incentivise households to reduce
their consumption at times of peak
demand. More than 2,000 customers
took part in GenGame, competing
for cash prizes by turning off washing
machines, televisions, lights and other
home devices. The three-year project
demonstrated that players could be
encouraged to cut their electricity
consumption by an average 11%.

Domestic customers are an important
potential source of flexibility. Homes
account for 95% of our customers
and 35% of the electricity we distribute,
and domestic energy use will grow as
electric vehicles and heat pumps are
adopted more widely. The Activating
Community Engagement (ACE)
project generated important insights
into how to recruit customers to
provide flexibility, how to maintain
their engagement and how to use

gaming technology to maximise
results. It also helped us understand
important demographic issues such
as which types of customers are
most likely to take part and which
can deliver the most flexibility.

Domestic demand side response (DSR)
could compete in the new flexibility
markets that are being developed,

but it would require an aggregator

to achieve the necessary scale.

By testing a technology that enables
domestic DSR, ACE is helping an
emerging market diversify its offering.
Community energy groups have told
us they need support to kick-start this
market and level the playing field on
providing flexibility services. A market
in domestic DSR will ultimately benefit
our customers, by giving them more
choice, and the energy system, by
providing more competition for
flexibility tenders.

Activating Community Energy’:
gaming as a way to engage
customers in flexibility

v
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far: digitalisation

case studies

Some further case studies

of our journey so far.

The transition to DSO includes
making use of intelligence from

data to develop increasingly active
networks that deliver high levels

of reliability and availability for
customers. Identifying and preventing
potential power cuts before they
happen will help us deliver on this
customer-focused ambition. We can
do so by improving our understanding
of our network’s status through data
analysis. Foresight is a three-year
project that will enable us to spot

the tell-tale signals on the network
before a fault happens. It will improve
our understanding of indicative
pre-fault behaviour of low-voltage
cable networks and our ability to
develop management options for it.

A greater understanding of fault
types will support a radical change
in our approach to replacement
works and will improve network
reliability, efficiency and maintenance
programmes, which will benefit

our customers and result in less
physical disruption on the network
and roads. If we can fix faults in
advance, we will keep the power
flowing to all of our customers and
not only play our part in resource
conservation by saving materials,

but also minimise the need to dig

up roads, which causes traffic
disruption for local businesses and
householders. Northern Powergrid
currently has a policy that sees

250 metre sections replaced after
four faults. With Foresight completed,
the company will be able to minimise
the time taken on cable replacement
programmes by only replacing short
faulty sections.
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About this document

The journey so
far: digitalisation
case studies

Some further case studies
of our journey so far.

Our Distribution Future Energy
Scenarios (DFES) project is exploring
how to accommodate large volumes
of new technologies, such as local
generation and electric vehicles,

at least cost, while at the same

time enabling customers to earn
income by selling energy or

services to balance the network.

It will make recommendations

on the market design and industry
structure, and contribute to our
roadmap for transition. We will explore
various platforms on which flexibility
can be traded and which may provide
the required back-office functions.
We will provide a level playing field

for all technologies and business
models providing solutions to capacity
constraints. Customer technologies
will compete on their merits.

‘Flexibility
services’

/
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Our desired outcomes have been
analysed to derive a set of initiatives
that will create a digital roadmap

for the remaining years of the current
regulatory RIIO-ED1 period
(2020-2023) as well as the next
regulatory RIIO-ED2 period (2023+).
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About this
document

> Desired

outcomes Promoting data transparency

— Contributing to an open energy system while managing risks
- : and information security appropriately
i : — Enabling data (e.g. asset data and energy system data)

. to be shared in a data catalogue

Customer

Conclusions

and next steps * Enabling data analytics and insights
: — Enabling the use of data to improve performance

Glossary Desi red o utco m es — Maintaining a digitally accessible asset register

Improving network operations
— Leveraging data-driven tools to improve network operations

Our deSIred Ou‘licomes haV.e been Dlgltal Network . Digitalising the energy system
analysed to denve a set Of initiatives — Maintaining a digitally enabled energy infrastructure
5 e o . — Improving network monitoring capabilities and automating
that will create a digital roadmap © network decision making
for the remaining years of the current © Improving our technology capabilities

— Addressing technology affordability

regU|atO ry RIIO-ED1 pe riod — Reducing technical debt
(2020_2023) as We” as the next Digital Business Leveraging intelligent automation
regulato ry RI IO_E D2 pe riod (2023_'_). — Enabling the workforce with automation tools that help

them focus on value added tasks

Transforming customer experience
— Accessing accurate customer information on an omni-channel
basis to provide tailored services

Enabling a digital workplace

— Enhancing employee collaboration and mobility with the latest
digital platforms, skills and collaboration spaces

— Building a culture where teams continuously improve
and innovate

Northern Powergrid 33




Foreword

About this
document

> Desired
outcomes

Customer
impact

Conclusions
and next steps

Glossary

Desired outcomes

Promoting data
transparency

Enhancing data consistency
promotes data accuracy and
compliance, driving standardisation
in data-related activities.

Outcome

We will unlock innovation

in the design and operation

of the electricity grid by
collecting and sharing energy
system data in a consistent and
open manner to promote grid
efficiencies and compliance.

Benefits

— Promoting data consistency
improves governance,
reporting and supports
growth of and adaptation of
a flexible energy network for
the transition of DNO to DSO

— Having clear ownership
of datasets improves
the usability, integrity,
compliance and security
of the data

— Identifying data quality and
granularity issues promotes
data quality, helping asset
managers better understand
the assets

Example
initiatives

Data Strategy

Data Catalogue

Data Platform

Example impact on us

— A Data Strategy will provide a strategic
direction and standards for data related
activities (e.g. acquire, store, manage,
share and use)

— We wiill be able to undertake data-related
activities in a consistent and open manner
across the organisation

— A Data Catalogue will allow the user
to locate data sets quickly

— We will establish a good understanding
of the existing data and identify gaps
across the organisation

— We will create a data platform
(e.g. data lake) to integrate both
network and business data

— The Data Platform is a broader initiative
that expands the current “Asset Data
Platform” to the wider business and
perhaps other DNOs, which would
enable interoperability across multiple
industry sectors and efficiencies in
whole system operation
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£ oout this, : | Example Example impact on us
Outcome . | initiatives
> Desired :
outcomes We can leverage data analytics
to improve system resilience
Qustomer and reliability by promoting a :
impact more transparent view through — The new analytics function will be a
sharing data across the wider Creati dedicated team that will extract value
Conclusions energy network. « el . from data to deliver insights
and next steps NPG Analytics — The dedi i i
Function” e dedicated analytics team will help
/ to industrialise the use of analytics across

the wider business

s Enabling data

I o Benefits
a na Ytlcs a n — We will be able to further reduce the
o o — Having a better visibility Drive a common risk to threats by creating a dedicated
of the energy system . cybersecurity function across OT and IT
I n S I t s brings greater resilience Cyber function :
d reliabilit across OT and IT — The team will be able to leverage
and refiability : predictive analytics to anticipate risks
— Allowing third parties to : and threats at an early stage
0 s s . extract and input data drives :
Leveraging analytics will provide arket sompetition :
i insi — Enhancing cyb it :
meaningful insights to foster greater nhancing cybersecurity : — Wewill allow third parties o extract

allows potential threats

visibility of the energy system. to be detected and

prevented at an early stage

and input asset data through the use
Open APIs of open APIs
for data — A “digital system map” can be created
using the asset data to enable greater
competition and drive investment
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Desired outcomes

Improving network
operations

Embracing technology innovation
will drive safety, reliability and
efficiency throughout our business.

Outcome

We will be able to improve
operational efficiencies
whilst enhancing the safety
and reliability of the network
by embracing emerging
technologies and digital
opportunities. This will

allow us to start moving
towards a preventative
maintenance culture.

Benefits

— Improving network monitoring
capabilities supports predictive
maintenance, driving down
capex and opex

— Transforming the current
control centre and wider
operational management
of the distribution network

— Automating field operations
improves security of supply
by reducing response time,
driving down Customer
Interruptions (Cls) and
Customer Minutes
Lost (CMLs)

Example Example impact on us
initiatives

— An intelligent work scheduling

platform will use asset and operations
Intelligent work data to visualise and optimise field
scheduling work schedules

— We will optimise resources to improve
productivity and reduce labour costs

— Our control centre(s) will be able to
independently regulate the dynamic grid

c | ¢ with an autopilot function whilst keeping
ontrol centre o the grid stable

the future

— We can promote reliable services
as a neutral market facilitator,
facilitating flexibility in the network

— We will explore the potential of
blockchain to allow real-time transactions
balancing power supply and demand
so promoting a prosumer model

— We will use blockchain to monitor and
maintain the network more efficiently and
securely, leading to faster response times

Blockchain
technology
to streamline

transactions
along the utility
value chain
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Desired outcomes

Digitalising the
energy system

Advanced technology and data
analytics will digitalise the energy
network, driving real-time decision
making, improving stability and
reliability of the grid.

Outcome

We will control, optimise

and manage the network

more effectively by using

digital devices, advanced
communications and
interconnected systems to
drive real-time decision making.

Benefits

— Increasing remote data access
promotes seamless and flexible
business operations whilst
driving employees’ productivity

— Further automating network
decision making improves
operational safety whilst
reducing response time

— Leveraging the use of data
analytics to optimise operations
drives IT and OT convergence

Example Example impact on us
initiatives

— We will be able to further increase the
Deployment number of available energy system
of loT enabled

datasets by installing loT-enabled sensors

sensors across — Updating the infrastructure with loT
the network enabled sensors will unlock new data
capabilities and opportunities

— Asset managers and users will record

and process asset data more effectively
Digital asset through the use of a digital asset lifecycle
lifecycle management platform

management — The platform will allow us to make

platform critical data-driven decision throughout
the asset’s lifecycle from design to
decommissioning

— We will enhance and automate
field operations by the use of digital

e e field services
Digital field N 8
e — Examples of digital field services: drones
for line inspection, augmented reality for

better locating underground lines and
substation inspection robots
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Desired outcomes

Improving our
technology
capabilities

Addressing technology affordability
will allow us to optimise its cost
structure by reducing technical

debt, moving the IT function towards
a leaner IT function.

Outcome

We will be able to improve
operational efficiencies
whilst enhancing the safety
and reliability of the network
by embracing emerging
technologies and digital
opportunities. This will

allow us to start moving
towards a preventative
maintenance culture.

Benefits

— Improving network
monitoring capabilities
supports predictive
maintenance, driving
down capex and opex

— Transforming the current
control centre and wider
operational management
of the distribution network

— Automating field
operations improves
security of supply by
reducing response time,
driving down Customer
Interruptions (Cls) and
Customer Minutes
Lost (CMLs)

Example Example impact on us
initiatives

— Leveraging a cloud based IT model will
enable us to seize digital opportunities

Cloud ] ) .
transformation — By adopting a hybrid cloud operating
model, we will start the journey towards

a more effective IT function

— An application rationalisation
programme will help us reduce cost by
identifying which apps should be kept,
retired or consolidated

— After the rationalisation, decommissioning
apps will allow us to shut down legacy
applications to reduce maintenance costs

Applications
rationalisation

— We will assess and engage the right

digital partners and commercial models
Building an to deliver valuable digital products
effective and services

digital partner — By partnering up with new providers,

ecosystem we will leverage an ecosystem to allow
the introduction of new capabilities
when needed
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e : | Example Example impact on us
initiatives
> Desired
outcomes
Customer o
impact utcome o . . — An organisation-wide process map
rganisation- ill all toh ingle vi
' ) 75 Ay will allow us to have a single view
Conclusions We will be able to leverage a : ‘c’:;lbusiness of its business processes
and next steps set of automation tools that will Bl orocesses — We will be able to identify processes

reduce manual tasks, speed up

. -
S Levera ging Velo added actiitis to boost

productivity and reduce errors.

to be automated in the future

— Business cases will enable us to

[ J [
I nte I I I g e nt / Development of understand the return on investment

an automation of automation

a ut o m at i o n 4l business case — We will be able to prioritise the processes
Benefits that can be automated based on the

business case

. . . — Faster process cycle times
Intelligent automation will enable s s e Ao ere ;
thus improves productivity . — An RPA discovery will serve as a proof
us tO red uce man Ual taSkS a nd — Performing tasks the same : of concept to assess the benefits in a safe

RPA discovery testing environment
— We wiill be able to test, learn and
industrialise RPA post discovery

so focus on value added activities. way every time improves

consistency and compliance
with regulation

— Reduction of errors offers
extreme accuracy and
uniformity

— A machine learning discovery will allow
us to test the benefits of machine learning

- o e

Machine learning — We will understand the value of different

discovery machine learning techniques, e.g.
supervised, unsupervised and reinforced,
to later operationalise the techniques
across the wider business
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QESE;?A: : | Example Example impact on us
Outcome . | initiatives
> Desired :
outcomes We can deliver enhanced
customer experience by tailoring
Customer and improving our services.

We will continue our journey
to understand our customer’s

Conclusions journey from.all perspectives : o .
and next steps and touchpoints to adapt our 3 Omni-channel — Dehvermg-an mtegrgted and seamles§
services to specific customer : customer journey will enable us to drive

impact

— We will create an integrated customer
experience across multiple channels

: customer . . o
A segments. We will build a B cxperience customer satisfaction by p.uttlpg'the
Glossary I ra n sfo r m I n multi-layered understanding : customer at the centre, this will include
of vulnerability in our region : those customers who do not want to or

° in order to understand the cannot access digital services
customer experience o oo S avaro

that they are taken into account

in our social programmes — A single view of the custo.mer.will connect
We will transform the customer and projects. Wl |ntegrated all the customer touch points in one place
o o : customer and — Having a single view of the customer and
experience to Oﬁer customer-centric / B assetdata connecting it with asset data will provide
3l platform efficient and effortless services to our

and tailored services to specific

customer and colleagues (e.g. integrating
Connection Records)

customer segments. Benefits
— Providing integrated — We will create a self-service platform to
omnl—c;hapnel experiences . offer services without the need for human
and tailoring services will Self-services interaction

improve customer

: ) . platform
satisfaction and perception

— The platform will allow customers to ask
for new services as well as to check the

— Providing customers with : current status of tickets (e.g. job tracking)
the ability to self-serve :

reduces the costs of

services and improves .
the customer journey : — We will leverage data to segment
: customers and improve its services

— By adding analytics to customer data,
we will anticipate the customer’s needs
and offer tailored services to specific
segments whilst improving its perception

— Focusing our social
responsibility resources on
those who need it the most

Tailored services
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Desired outcomes

Enabling a digital
workplace

The digital workplace initiatives aim
to provide our employees with digital
tools and skills to improve mobility,
collaboration and productivity,
moving the workforce away from
routine work whilst improving the
overall employee experience.

Outcome

The digital workplace aims
to enable employees with the
platforms and tools to speed
up work processes and work
together effectively. Such
platforms would enhance
the sense of community as
employees connect across
the organisation, share
knowledge and gain insights
from each other.

Benefits

— Enhancing collaboration
will speed up working
processes and thus improve
operational efficiency

— Employee satisfaction drives
talent retention

— Embracing new ways of
working will help us become
more agile in the way
we work

Example
initiatives

Employee

experience
assessment

Creating a
“Digital Delivery
Capability”

Workforce
upskilling

Example impact on us

— An employee experience assessment
will undercover the pain points
that employees encounter in their
activities, e.g. field, office and
contact centre activities

— The assessment will allow us to
focus future investment on digital
skills and tools to address employees’
needs and wants

— A workforce upskilling initiative will allow
us to understand our current employees’
digital abilities and provide a direction
on how to fill the digital ability gaps

— Improve talent attraction and retention

— When upskilling the workforce we will
ensure effective people and change
management

— A “Digital Delivery Capability” will foster
a delivery model that can rapidly supply
digital products and services to both us
and our customers

— Establishing a “Digital Delivery Capability
will align approaches to leading industry
practice whilst giving us the ability to
embrace in new ways of working

2
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Customer impact

We will support the growth

and adaption of a flexible energy
network by promoting data
consistency and improving
governance and reporting.

We will enable third parties
to extract and share data with us

to help drive market competition.

We will drive down Customer
Interruptions (Cls) and
Customer Minutes Lost (CMLs)
by continuing to automate
field operations, improving
security of supply by reducing
response times.

We will help drive greater
resilience and reliability by
continuously improving the
visibility of energy system
data for ourselves and other
interested parties.

All while continuing to enhance
our cybersecurity posture,
allowing potential threats

to be detected and prevented
at an early stage.

We will improve operational
safety whilst reducing response
times by further automating
network decisions.
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Conclusions and
next steps

We have set our ambition at a high level
and now we need to engage with our
stakeholders and sector to build this
into our business plan for RIIO-ED2.

y |
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Conclusions and next steps

Our ambition is clear, we seek
to embrace digitalisation whilst
staying true to our principles.

We believe that setting our
ambitions in this way can drive
a real and positive impact for
our customers.

As we develop our roadmap,
we seek to begin a series of
engagements with stakeholders
to build on this in 2020 and

to help shape the digitalisation
section of our business plan

for the next regulatory period.
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yourpowergrid@
northernpowergrid.com

/
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Cl DSR LCTs
Customer Interruptions Demand side response Low-carbon technologies
CML EHV oT
Customer Minutes Lost Extra high voltage Operational technology
DER: ESO RIIO-ED1 or ED1
Distributed energy resource Electricity system operator The current price control which runs
from 1 April 2015 to 31 March 2023
DFES EV
Distribution future energy scenarios Electric vehicle RIIO-ED2 or ED2
The next price control which will run
DG HV from 1 April 2023 to 31 March 2028
Distributed generation High voltage
RPA
DNO: IT Robotic Process Automation
Distribution network operator Information technology
Va2G
DSO LV Vehicle-to-grid
Distribution system operator Low voltage
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Terms explained

Some of this document uses
terms that might be unfamiliar,
so we have tried to explain
some of these below.

Customer
Customers that we supply electricity
to or who are buying a service from us.

Digitisation
The process of converting information
in a physical format into a digital one.

Digitalisation/Digital Transformation
“Digitalisation is a term Northern Powergrid is
beginning to use to describe the future of our
digital and technology agenda. We recognise
this can be an easily misinterpreted term

so to level set, this is what digitalisation
means to us and how it is being used;

Our digitalisation strategy (currently called

“roadmap for digitalisation”)

sets out our plans to:

—enable areas of business change using
underpinning technology solutions;

— bring together operational technology
and information systems to enable
a greater value proposition;

—introduce a cultural shift to support digital
transformation, encouraging continuous
improvement and agility.

This digitalisation strategy will become
a high-level, simplified interpretation of
our detailed 10-year technology strategy
that will support our RIIO-ED2 business
plan and the initiatives within it.

Macro-capabilities
Broad strategic areas within the business.

Neutral platform

NPg’s electricity infrastructure enabling
decarbonisation initiatives through
electrification.
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