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Username: ClaytonHotelCambridge
No password

Housekeeping

For those here in person:

. No planned fire drills

For those joining us online:

. Please mute yourself during presentations

. Please turn your camera on during the discussions (if your internet allows)

. If you have any questions during the presentations, please use the chat function and we will

endeavour to respond

After each presentation, we will host breakout discussions. For those online, you will be moved to
breakout rooms for the discussions. These will start and end automatically. You don’t need to press any
buttons

We would like to record today’s workshop and take some photos. If you are not comfortable being
recorded, please send a message in the chat to * Vincent Luxmoore (EQ)’, or make yourself known to the
team if you're here in person

After each discussion session, we will ask you to vote on a series of questions using Slido.
You will need a mobile phone or iPad to vote so please have one handy
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Agenda

Registration and Networking 09:30

1: Background context and planning holistically 10:00 - 10:55
Housekeeping EQ 10:00 — 10:10
Presentation NGET and NGESO 10.10 - 10.25
Discussion All 10.25-10.45
Electronic voting EQ 10.45-10.50

2. Developing aregional planning process into a net zero future 10.50 - 11.55
Presentation NGET and UKPN 10.50-11.15
Discussion All 11.15-11.50
Electronic voting EQ 11.50-11.55

Coffee break 11:55-12.15
Our connections strategy 12:15-13.00
Presentation NGET 12.15-12:30
Discussion All 12.30 -12.50
Electronic voting EQ 12.50 - 12.55
Wrap up NG 12.55 — 13.00
Panel Q&A NGET, NGESO and UKPN 13.00 - 13.30

Lunch 13.30
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Introduction

Mark Lissimore
Director of Infrastructure Development
and Delivery

National Grid Electricity Transmission
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. The changes & challenges that the electricity

iIndustry faces in enabling a future zero carbon
society

. What this means to you as our stakeholders across

East Anglia

. How we can work in partnership for successful

delivery

. Our stakeholder-centric approach to future whole

system network planning

. Therole of connections reform in delivering net zero



Networks in the electricity sector —who does what?

~

One Transmission Network Owner in England and /Six Electricity Distribution Networks in England and Wales
Wales- National Grid Electricity Transmission

Taking electricity from the transmission network and generated
from other regional sources, and delivering it to homes and

businesses across their respective regions. )

Transporting electricity from where it is generated to
where it is needed.
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National Grid Electricity System Operator (NGESO) operates the Great Britain’s system to keep
homes and businesses supplied with the energy they need 24/7, 365 days a year
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National Grid businesses

Electricity Distribution (ED)
(previously WPD)

Electricity Transmission and
Strategic Infrastructure
(ET & SI)

National Grid

National Grid
Partners Ventures

New York New England

(ESO) (to be divested)
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Planning - the
national context
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Network Development Manager
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National Context — energy transition

Today - electricity networks deliver reliable & secure supply to meet societal needs

What do electricity networks need to do to enable the energy transition?

« Connect new and low carbon sources of electricity generation to our

networks @)
- Meet increased electricity demand from decarbonising sectors such as Securty
heat and transport The
. . . Energy
 Increase future UK energy security by reducing fossil fuel dependence Future 3 &
- . ~ g
« Maintain a safe and reliable electricity supply through our networks A= Affordabhity

with society having a greater dependence on it for day-to-day life.

« Manage the cost impact to consumers of all network activities

We must achieve this in a way that manages the impacts of what we do on the environment
and on communities

National Grid 12
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National Context — Delivering for 2035
We must systematically upgrade the E&W Transmission network to & & o

Sustainability Affordability

provide a sustainable 'platform' to service future electricity needs

Offshore wind Solar Interconnectors  Battery storage "
L1 £+
4 14 .
o~ - =" - island’
range ulti-Purpose
+BGW L’EO Interconnector »ﬁ‘\ ,i
4.5to6times 25to5times 25to3times 4.5t010times "
growth in capacity growth in capacity growth in capacity growth in capacity AL
range
At the same time cross sector electrification is expected to increase total electricity demand by around 50%.° +8.50W to 4diq
44 11
k rang?. 7 INI{JI[i;Purp(\th}
Building over Building around YW T e
™ = —— +13.5GW to
5 times ﬁ 4 times e
more more 14 ju ==
\ +4.56W 10 Energy
. . . . . +15.5GW
transmission overhead or transmission marine
underground lines than we cables than our current
have built in the last 30 years. offshore network. oy
E:rann}ptlgsegpolemial new National Grid Interconnectors 1 Gw = 100 mi"ion LED
. . Increa_se il‘_l network c@p_abilily required at pOiI’_llS on the network,
National Grid and drcionof el o Torarge pocaios techrge. | Bullbs, or 4,000 250k W
Network boundary Tesla super chargers
Il National Grid Electricity Transmission footprint







A future business plan for a fair energy transition

I want you to care | want you to enable
for the environment : the ongoing transition
and communities holaer Frig, to the energy system
of the future

| want you to
make it easy for

Energy me to connect I want you to
= to and use the be innovative
Secu rity electricity sustainable

network energy
system
I want to
use energy
The as and when | anergy bill
I want it
Energy I want you to Iwar](t’ y0ulto
rovide a safe provide value
Future B riabila for money

network

Energy Energy

I want the network . | want you to

Sustainability Affordability e ol s R

external threats
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What does Electricity System Operator do?

- We are the electricity system operator for Great Britain.
We operate the transmission networks, whereas
Distribution Network Owners operator local networks.

« Our control room moves electricity around the country
second by second to ensure that the right amount of
electricity is where it's needed, when it's needed across
Great Britain 24/7, 365 days a year.

- We don't generate or sell electricity — that's down to
other companies. We also do not own the infrastructure
the electricity travels through.

* One of our key responsibilities is to strategically plan the
electricity network, through creating high level designs
for companies to take forward and build. We currently
do this GB wide for on and offshore electricity
infrastructure.

« We are legally separated company within the National
Grid Group. In 2024, we will transition into the
Independent System Operator and Planner — a public
body.




A new public body — Independent System Operator and Planner

¥ o

An independent Act with a whole energy Working with policy makers
organisation with a system view, bringing parties and regulators, and
mandate to deliver net zero together to support optimised advising more broadly
system operation, with decision-making and action across the energy sector, to
enhanced data and digital in the decarbonisation of unlock value and
capability power, heat and transport accelerate the net

zero transition



Roles and responsibilities of the new public body

The ISOP is about the creation of an expert and impartial body with duties to facilitate net zero whilst also
maintaining resilient and affordable whole energy system
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‘Day 1’ of the ISOP
2024

We will introduce the whole energy system capability
for:

‘;k Whole Energy Planning —including gas

Q/’ Gas Markets Strategy and Whole
= Energy Markets Strategy

9 =2 The Advisory role to support DESNZ/Ofgem
’d in decision making

|
2SS

Emergency Preparedness Activities

Future of ISOP
2025+

Future responsibilities may extend to the
following:

* Regional System Planning
H
&

Hydrogen

Heat

ﬁ Transport

& cous



Whole energy systems planning: regional system planner

Ofgem are currently consulting on the future of local energy planning and have proposed a new function —
Regional System Planners — that the ISOP may be responsible for.

These will facilitate, develop and own a single plan per region optimising across vectors for the region and its
customers against considerations of consumer value, net zero and security of supply.
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Developing a
regional planning
process for a net
zero future
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Ben Haggerty
Future Network Blueprints Manager
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Delivering the electricity network that enables Net Zero

Our vision is to be at the heart of a clean, fair and affordable energy future.

Physical space at Network development, the The number and variety of Distribution Network Owners
substations is characteristics of the power customer connections is (DNOs) are telling us they
becoming increasing system and the challenges it significant, and driving a need to need more capacity in
challenging. faces are becoming more complex transform our approach their networks in order to
(power quality & reactive power) grow

In days gone by

the network was

powered by large k\
fossil fuel _F f]

The modern network is
h\ powered by multiple sources,
| | | I:ﬁ 4 II including low carbon fuels
3 —4 & such as solar, wind, hydro
and hydrogen.

power stations

1. Systematically upgrade our electricity transmission network to ensure it remains fit for future,
resilient, intelligent and efficient to deliver net zero.

_ _ 2. Make our network plans transparent, easy to understand and engage with for our
National Grid stakeholders. 25
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Future Network Blueprints

Stakeholder centric approach levering the power and importance of whole system thinking

Consider a combination of known and anticipatory Be a single live ‘best view’ of the required network
network drivers looking out to 2050 development within regions
Known network drivers — Future Network Blueprints...
. . [Ty
» Customer Connection applications » Pre-date the idea of regional system g =
planners

» Asset Health of the current network o o

o _ » All transmission and distribution
» Transmission network reinforcement (on and offshore) network inputs together.
» Environmental targets > A more coordinated approach to

— network development
Anticipatory network drivers G/;i/'l" > Ultimately saving bill payers money!
» Customer Connection applications I] :-:EE
> Future Energy Scenario modelling 0 [I:-: o As a network owner, we still need future
> Local and combined authority energy plans network blueprints to help us shape and
form a more rounded network plan.

National Grid 28



Electricity
Transmission

o : \

\ X

A
!
:-,-;‘ A
N i

A
»/

Manomay Roy
Senior Power System Lead
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East Anglia

\Triton Knoll

Race Bank Dudgeon

Inner D@ising

Sheringham Shoal

/¥ Bulls Lodge
S
% Gunfleet Sands I1&I1
|
I

National Grid

Cambridge & Peterborough
Combined Authority aims to meet

100% of its electricity needs from
renewable sources by 2050

The network in East Anglia

* The existing transmission network in East Anglia was built in the 1960’s to meet the local demand
* The existing network is strongly influenced by development outside of the region such as wind
generation in the North and interconnector behaviour in the South Coast

What we are seeing
» To achieve the government’s 2030 target the capacity of the East Anglian network needs to increase
from ~3.2GW capacity today to ~20GW

* The region is fast-becoming recognised for its green energy credentials - about a third of today’s UK
energy demand could be met by the energy that will be coming into East Anglia by the end of the
decade.

+ Cambridge and Peterborough combined authorities urban regeneration plan including housing and
industrial growth, major science hub, electrification of rail east-west rail networks etc.

What this means

* More network upgrades are needed due to the amount of new electricity connecting to this region
* We are reinforcing the existing electricity network before we build any new infrastructure

« Strategic upgrades will still be needed in addition to incremental ones
31



East Anglia

¢\, " Norwich to Tilbury
= ~180km project consisting of mainly a new overhead electricity line between existing substations in
Norwich (Norfolk) Bramford (Suffolk) and Tilbury (Essex), and a new substation in Tendring (Essex)

to connect to new offshore wind generation and an interconnector

lgy = / ",':Z:ﬁfﬁijji:f.fj?.‘_‘.‘.‘ Sea L| N k
/ = 7 \ ~140km offshore 2GW subsea link between Suffolk and Kent, to reinforce capacity of the East

. // Anglian Network

Bramford to Twinstead:

~ 30km project consisting of new overhead and underground cable network reinforcement between
Bramford Substation in Suffolk and Twinstead Tee in Essex.

We are aspiring to build on our current community benefit offering, delivering broader, tangible benefits to the wider region
» Partnering with the University of East Anglia

» Helping to improve Energy Affordability

» Training & employment opportunities for young people




Luke Hughes

Head of Network Planning

power — 2B

Delivering your electricity

PR NATIONAL
INVESTORS IN PE<PLE E FOUALITY

We invest in people Platinum STANDARD

© 2023 UK Power Networks. All rights reserved




About UK Power Networks

8.3M homes and businesses
28% of UK Total

9.3GW+ Distributed Generation Connected
32% of UK Total

16GW+ Peak Demand
28% of UK Total




Regional Focus

» Ensuring we provide the best service
and provide capacity for the future,
three key focus areas within East
Anglia:

« National Infrastructure

* Enabling offshore and new major
generation capability

 Local Infrastructure

» Maintaining a level of capacity
which enables local development

* Homes and businesses

» Supporting customers to adapt
their use of electricity, including
focussed programmes to support
vulnerable customers

Reading

e AL

Beccles |

South

Edmrznds -
Cambridge V/
Bedford Aldeblirgh
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»
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Delivering vour electricity
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Examples of Work Underway

« Motorway Service and EV Hub capacity

 Local Area Energy Planning

« Local Growth Enabling Projects s whomesot | Above: New EV
& No data charging capacity at

8-17%
S Martlesham, Suffolk

37-47%
[l 56-66%

I 66-76% Left: Off Gas Grid Map

: : ‘ W 76-85%

« Wellingborough ’ %
o Nects| I G . 55 05 (source
Bedford Newmarket O © GDN

;  Havernil LA nongasmap.org.uk)
Kempston Hardwick
)N ey JLntchwoﬂh -

A UK ~=55
* Unlooping Services Avlestury L JWinam & g Power —2
Ro kL Networks

Delivering vour 2lectricity

« Capacity for off gas grid homes

X
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Jade Ison
Connection Reform Manager - NGET
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The pace and scale of change in the connections landscape is vast
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The connection landscape has undergone an extensive transformation in the past 10 years, we have moved from a fossil fuel led energy mix, to
clean low carbon generation and innovative demand technologies, all of which require connection to the Transmission or Distribution networks

Growth of contracted background

We're keeping up with the challenge to connect over 60GW of low-

carbon generation by 2035 to meet net-zero targets. 50

300
250

The market has responded to Government targets with significant o0
volume of low-carbon technologies coming forward to connect — and S -
the volume is still increasing! 00
We have gone from connecting a handful of large-scale developments 50
per year, to managing a contracted background of almost 300GW 0

20/21 21/22 22/23 Apr - Aug 23
and over 700 contracts (for England & Wales alone). T

m Contracted background  mNew contracts

National Grid 41



The volume of contracted connections is more than we will ever
need and continues to grow at pace

The volume is there to meet net-zero
targets and future demand
requirements.

However, problems arise with this
volume;

- Complexities of connecting on
a live network that is required
2417

- Lengthening connection
timescales for customers
applying to connect

- Uncertainty around who will
connect (the ESO suggest only
20-30% will progress)

National Grid | Confidential

Capacity (GW)

350

300

250

200

150

100

50

Connected vs contracted GW

Built 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

mmm Connected mmmm Contracted —e=—=FES | TW
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What’s caused these problems?

There is
not one
problem
nor one
solution

National Grid

/i‘ l/\

Market

=

Contract

&)

ax»
Physical
works

Customers can apply when they want, for what they want and get allocated
capacity on a first come first served basis — resulting in a pipeline of almost
300GW of generation and demand connections to the network in England and
Wales

Lack of contractual discipline and authority to effectively manage customer
contracts and ensure efficient connections for connecting customers

Required network investment is based on a view of those wanting to connect
(currently an extreme unlikely reality of almost 300GW — and roughly only 70GW
required to connect to meet net zero and 2035 demand)

L
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NGET ambition for future connections

,L—--( * The market sends the right signals for customers to act rationally in line with
l l Government ambition and energy strategy

Market  « There are appropriate levels of entry criteria to ensure only viable applications

A
collaborative _—/’ - Customers are encouraged to ‘connect or move’ to allow others to progress
effort is « Contracts and allocated capacity have the flexibility needed to ensure

required  Contract connections are delivered efficiently

é\,  Network investment takes place ahead of need to ensure a ‘connection ready’

axID network
Physical : : : : :
works  ° Innovative connection products are available to help deliver faster connections

gam (T

™
Tl
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What is being done to improve connection timescales for
customers and communities?

e SHORTER TERM ,
/ \

Short-term
Early 2023 initiatives focus
TEC (Capacity) on rationalising
Amnesty for contracted

contracted customers [RSEe[feliigle

Summer 2023

Changing treatment of
Battery to accelerate
connection dates

Summer 2023

ENA 3-point plan to
accelerate distribution
\ connection

Natlonal Grid | Confidential

\

e - - o e e e o e e O O e O e e e e .

Late 2023 2024
Clear direction from Gov NGET develop and

/ Ofgem via connections Implement new
action plan connection products

Late 2023

Investing ahead of need Early 2025
to create a ‘connection
ready’ network

Introduction of a new

connections Process

Early 2024

Some transitional
actions to achieve

impact sooner

45



Connections - Relationship with Future Network Blueprints

Future Connections Require: Future Network Blueprints are:
» The right signals for customers to act in line » A single coordinated best view of network
with government ambition and energy investment in the context of delivering net

strategy Zero.

flexibility to deliver connections efficiently and enhance our future network plans based

» Contracts and allocated capacity to have the‘ » A baseline from which we will refine, evolve
on our engagement with stakeholders.

need —l.e. a ‘connection ready” network requirements across multiple time horizons -
when and how to replace, expand and/or
strategically upgrade our infrastructure.

> Network investment to take place ahead of ‘ » Coordinating complex electricity network

National Grid 46
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We will:

.8
o o,

Gather and record all the valuable feedback
we receive today through the polls, discussion
sessions plus Q&A

Follow up on any clarifications, reinforce the new
stakeholder links formed from today

Liaise across network businesses to incorporate and
evidence todays feedback into our network plans

51
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Panel

Owen Wilkes
Ben Haggerty
Manomay Roy
Jade Ison

Luke Hughes
James Whiteford

National Grid | [Insert document title] | [Insert date]

NGET
NGET
NGET
NGET
UPKN
NGESO
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