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Key Message

Policy and delivery /

Key recommendations

Significantly accelerating the
transition to a decarbonised
energy system can help to address
security and affordability concerns
at the same time as delivering

Net Zero milestones.
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in 2047
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Leading the Way has
no unabated natural gas
generation capacity
after 2035
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Qverall end consumer
demand reduces

by over 40% by 2035
in Leading the Way

Levelised costs of wind
and solar are much lower
than unabated natural gas

generation for projects

commissioning in 2025
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Key Message
Policy and delivery

Key recommendations

Significantly accelerating the
transition to a decarbonised
energy system can help to address
security and affordability concerns
at the same time as delivering

Net Zero milestones.

Demand side strategy
The British Energy Security Strategy

Leading the Way Qverall end consumer ] LT
reaches Net Zero demand reduces addressgs long term strategic priorities
in 2047 by over 40% by 2035 by ensuring greater levels of low carbon
in Leading the Way energy supply.

A corresponding demand side strategy

that incentivises more flexible electricity

consumption, long duration storage and
>< early hydrogen uptake is also required

to avoid significant volumes of renewable
energy being wasted during periods

Leading the Way has Levelised costs of wind
no unabated natural gas and solar are much lower of oversupply as well as to ensure
generation capacity than unabated natural gas capacity adequacy.
after 2035 generation for projects

commissioning in 2025
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Key Message
Policy and delivery

Key recommendations

Significantly accelerating the
transition to a decarbonised
energy system can help to address
security and affordability concerns
at the same time as delivering

Net Zero milestones.

Energy efficiency

Improving energy efficiency is a no-regrets

Demand side strategy
The British Energy Security Strategy

Leading the Way Qverall end consumer ] L . . . .
reaches Net Zero demand reduces addressgs long term strategic priorities policy so.lutlon that can provide |mmed|ate
in 2047 by over 40% by 2035 by ensuring greater levels of low carbon benefits in terms of both affordability and
in Leading the Way energy supply. energy security while also facilitating more

enduring decarbonisation.
A corresponding demand side strategy

that incentivises more flexible electricity

A plan to roll out thermal insulation to
buildings alongside associated financing

is urgently needed to unlock these benefits.

consumption, long duration storage and
>< early hydrogen uptake is also required

to avoid significant volumes of renewable
energy being wasted during periods

Leading the Way has Levelised costs of wind
no unabated natural gas and solar are much lower of oversupply as well as to ensure
generation capacity than unabated natural gas capacity adequacy.
after 2035 generation for projects

commissioning in 2025
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Key Message

Policy and delivery

Significantly accelerating the
transition to a decarbonised

energy system can help to address
security and affordability concerns

at the same time as delivering
Net Zero milestones.

Leading the Way Qverall end consumer
reaches Net Zero demand reduces
in 2047 by over 40% by 2035

in Leading the Way

Leading the Way has Levelised costs of wind
no unabated natural gas and solar are much lower
generation capacity than unabated natural gas
after 2035 generation for projects

commissioning in 2025

Demand side strategy

The British Energy Security Strategy
addresses long term strategic priorities
by ensuring greater levels of low carbon

energy supply.

A corresponding demand side strategy
that incentivises more flexible electricity
consumption, long duration storage and
early hydrogen uptake is also required

to avoid significant volumes of renewable
energy being wasted during periods

of oversupply as well as to ensure
capacity adequacy.

Key recommendations

Energy efficiency

Improving energy efficiency is a no-regrets
policy solution that can provide immediate
benefits in terms of both affordability and
energy security while also facilitating more
enduring decarbonisation.

A plan to roll out thermal insulation to
buildings alongside associated financing

is urgently needed to unlock these benefits.

Sli.do #KM1

Regional focus on heat

A ‘one-size fits all' approach to
decarbonisation of residential heat is

not optimal due to differences in consumer
preferences, availability of resources and
proximity to energy infrastructure.

Within a national strategy, delivery of the
targeted solutions and investment required
by consumers should take place at a more
regional level to leverage local knowledge
and improve affordability.
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Key Message
Policy and delivery

Significantly accelerating the
transition to a decarbonised
energy system can help to address
security and affordability concerns
at the same time as delivering

Net Zero milestones.

S

Call to action

Demand side strategy

The British Energy Security Strategy
addresses long term strategic priorities
by ensuring greater levels of low carbon

energy supply.

A corresponding demand side strategy
that incentivises more flexible electricity
consumption, long duration storage and
early hydrogen uptake is also required

to avoid significant volumes of renewable
energy being wasted during periods

of oversupply as well as to ensure
capacity adequacy.

Key recommendations

Energy efficiency

Improving energy efficiency is a no-regrets
policy solution that can provide immediate
benefits in terms of both affordability and
energy security while also facilitating more
enduring decarbonisation.

A plan to roll out thermal insulation to
buildings alongside associated financing

is urgently needed to unlock these benefits.
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Regional focus on heat

A ‘one-size fits all' approach to
decarbonisation of residential heat is

not optimal due to differences in consumer
preferences, availability of resources and
proximity to energy infrastructure.

Within a national strategy, delivery of the
targeted solutions and investment required
by consumers should take place at a more
regional level to leverage local knowledge
and improve affordability.
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Navigating a fair transition to Net Zero will require Sl-do ML

further policy and more action on delivery
The progress so far...
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Policy to date has been important in delivering reduced emissions... but
more is needed
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Navigating a fair transition to Net Zero will require

further policy and more action on delivery
Our assumptions

600

500

YA/ P7 735544

"""

2020 2025 2030 2035 2040 2045

CB4 CB5 CBB6
F 1ISA Headroom Consumer Transformation System Transformation
Leading the Way = Falling Short

Net Zero is a whole system challenge. The energy sector will need to reach

negative emissions to offset other sectors that cannot decarbonise

Sli.do #KM1
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2017:
Commitment to

Sli.do #KM1

2011:
Renewable Heat phase °¥’t coal
Incentive generation by Nov 2020: Oct 2021: Net
introduced 2025 Ten point plan Zero strategy
2015:
Renewables
2008: Climate 2010: UK Contracts for 2017: Clean Aug 2021: 2022: BESS —
Change Act Renewable Difference Growth Strategy Hydrogen Energy Security
Energy Strategy introduced Strategy
2006: Zero 2010: Feed—in 2015: Zero 2019: UK March 2021: Oct 2021: Heat 2025: Future
carbon homes tariff introduced carbon homes commits to Net Industrial and Buildings homes
policy policy scrapped Zero target decarbonisation Strategy standard
announced (to strategy comes in
come in in 2016)
enleOl3.ﬁF§O 2016 Hinkley July 2021:
gy ermciency : Transport
scheme Point C approved decarbonisati
o duced by govt ecarbonisation

plan / nationalgridES0O




Net Zero policy is moving at pace Sli.do #KM1

A lot has happened over the last 12 months...

=k

British Energy
digitalisation e Security
strategy strategy Strategy

Whole system

Sector specific ﬁ

Hydrogen investor

decarbonisation
roadm
- plan - o "—-"—-
oo
1]

UK hydrogen CCUS investor
0 Heat and e
buildings
strategy

If the UK is to meet Net Zero, focus is needed on both policy and delivery
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Strategic whole system thinking includes... Sli.do #KM1
Areating all energy value streams as one continuous system, where benefits in

one area can solve challenges in another

All Energy

Non-networked energy contributes
emissions directly and drives
changes in networked energy
demand and emissions.

@ Natural Electricity Hydrogen
generation production

Petrol and diesel transport gas supply

|
(Lpa) |
Residential

Off-grid gas

Whole Economy

Net Zero is a goal for all
of society. We need to think
about all emissions and
sector interactions as we
look to decarbonise.

Electricity, natural gas and potentially
hydrogen networks and their users
must be considered as one system.

Agnculture

a Forestry

Waste

Heating

% Coal Industrial & Gas &
Commercial electricity
transport

Processes

Off-grid gﬁ?
bio-energy e T

i e,

Aviation and shipping

Livestock

Increasing strength and speed of interactions between sectors
(and value from whole system coordination and co-optimisation)

nationalgrid



Navigating a fair transition to Net Zero Shi.do #KM1

Levelised costs of wind and solar are much lower than unabated
natural gas generation for projects commissioning in 2025

Levelised Costs Contracts for difference auction 2022
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2013 2017 2021 2025

e (535 s Offshore Wind s Solar

The benefits brought by cheaper, lower carbon forms of generation need

to flow through to consumers | ,
nationalgrid



For the energy sector to reach net negative emissions, "0 #Ml

solutions which remove emissions from the atmosphere are
required

2035 2050

CT ST Lw CT ST LW
BECCS for power 28 23 17 52 44 21
BECCS for hydrogen 0 5 2 0 12 3
BECCS for bioenergy 3 3 3 8 8 8
DACCS 0 0 0 0 0 24
LULUCF 0 0 3 19 19 32
Total 31 31 25 79 83 88

Supply chain sustainability and carbon accounting rules must be
considered when deploying BECCS

nationalgrid



For the energy sector to reach net negative emissions, "0 #Ml

solutions which remove emissions from the atmosphere are
required

Negative Emissions — Leading the Way
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Supply chain sustainability and carbon accounting rules must be
considered when deploying BECCS
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Navigating a fair transition to Net Zero will require

further policy and more action on delivery
Our assumptions

600

YA/ P7 735544

2020 2025 2030 2035 2040

CB4 CB5 CBB6
F 1ISA Headroom Consumer Transformation System Transformation
Leading the Way = Falling Short

Net Zero is a whole system challenge whereby the energy sector needs to
reach negative emissions to offset other sectors that cannot decarbonise

Sli.do #KM1
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Significantly accelerating the transition to a Sli.do #KM1
decarbonised energy system can help to address

security and affordability concerns at the same time as
delivering Net Zero milestones.

Demand side strategy

nationalgrid



. Sli.do #KM1
The gap between minimum demand and peak P
demand is increasing

This is at the same time the proportion of weather dependent
generation Is increasing

120 o Comparison of today’s
" minimum demand (GW), peak

demand (GW) and proportion

100
8% of weather dependent
- generation (%) against each of
s, our scenarios in 2050
% 60
40%
40
20%
20
0 0%
CT ST LW FS

2021 2050

® Minimum demand m Peak demand Proportion of weather dependent generation

Policy needs to drive demand side flexibility and long duration storage to

manage under and oversupply at least cost whilst ensuring security of supply nationalgrid



To unlock this flexibility, consumers need to be given  Sli.do#KMI
the right tools in a digitalised system

/ \ / Time of Use \ /

Tariffs

Smart Energy \

Demand

Automation

Enable consumers to
automate appliances,

Half hourly metering and
urty 'ng Consumers rewarded for heating and EV charging
settlement o

shifting demand

Industrial and commercial
More granular demand

data Allowing consumer consumers rewarded for
choices to use clean ancillary services
power

Hybrid heat pumps switch

K / K / &‘uels for lowest cost /

Consumers need to be offered the right value proposition and the
technology to take advantage of it

nationalgrid



Green hydrogen production provides whole energy Sli.do #KM1
system value by reducing levels of curtaillment

Blended gas required in 2030 to achieve 10GW production target

Leading the Way

FES 2022

|&C demand 2 years earlier than FES 2022
|1&C demand 3 years earlier than FES 2022
|1&C demand 4 years earlier than FES 2022

System Transformation

FES 2022

|&C demand 3 years earlier than FES 2022
|&C demand 4 years earlier than FES 2022
|&C demand 5 years earlier than FES 2022

0 5 10 15 20 25
TWh

A demand side strategy is needed which includes bringing hydrogen

demand forward to reduce the level of blending into the NTS | ,
nationalgrid



Significantly accelerating the transition to a Sli.do #KM1
decarbonised energy system can help to address

security and affordability concerns at the same time as
delivering Net Zero milestones.

Energy efficiency

nationalgrid



Energy efficiency means less energy needs to be Sli.do #KM1
produced, transported and purchased by consumers

0 Total GB Energy Demand

We see total energy demand (total height of the bars) fall

1400 significantly in-all- scenarios due to significant efficiency . There needs to be more

legislation and funding for

improvements _ :
1200 @ policy support in the form of
1000
thermal insulation of building
g o0 stock (new builds and
600 extensions etc)
0 ¢ Whilst the funding and
200 legislation can be top down,
. delivery may be more efficient
CT ST LW FS CT ST Lw FS

on a more local basis

2021 2035 2050

m Residential ®mTransport = Industrial ®Commercial

nationalgrid



Significantly accelerating the transition to a Sli.do #KM1
decarbonised energy system can help to address

security and affordability concerns at the same time as
delivering Net Zero milestones.

Regional focus on heat

nationalgrid



Regional diversity Is increasing, strategies and policies  Sli.do #KM1
must reflect this for individuals and GB

Map of major UK industrial cluster
emissions from large point sources (2019)°

Track-1 clusters /{2/ /]%E . . . .
@ Reserve Track-1 cluster |- L Grangemouth . _Reglonal d_|verS|ty will
. Other industrial clusters 4.2 MtCO.e Increase Wlth North_SOUth
generation flows, demand
l‘ TL Teesside d h d
Merseyside I L'_ 38 MICO,e centres and hydrogen
5.2 MICO,e . clusters.
rj Humberside
ﬁ,{z ). [l semcoe . Alongside this the
| L’[ - infrastructure is different, as
~ g Bk ooy ‘ are people and their types of
H— : home and their regional
weather.
| Southampton
3.3 MtCO,e
South Wales
9.1 MtCO,e

nationalgrid



Regional diversity Is increasing, our strategies and Sli.do #KM1
policies must reflect this for individuals and GB

Technology deployment in Leading the Way in 2035

Hydrogen boiler ASHP % of
£ ‘ 5 nouseholds in - Decisions on the roll out of
W - that local } : )
o & authority low carbon heating, including
.;%:{’M_ & - C@ the 2026 decision on role of
pRR S hydrogen, must consider
X 25 regional opportunities and
% .
e - complexities
i « More powers and
10 accountability should be
C@ transferred at a regional level
[ to accelerate delivery

o B nationalgrid



Key Message

Policy and delivery

Significantly accelerating the
transition to a decarbonised

energy system can help to address
security and affordability concerns

at the same time as delivering
Net Zero milestones.

Leading the Way Qverall end consumer
reaches Net Zero demand reduces
in 2047 by over 40% by 2035

in Leading the Way

Leading the Way has Levelised costs of wind
no unabated natural gas and solar are much lower
generation capacity than unabated natural gas
after 2035 generation for projects

commissioning in 2025

Demand side strategy

The British Energy Security Strategy
addresses long term strategic priorities
by ensuring greater levels of low carbon

energy supply.

A corresponding demand side strategy
that incentivises more flexible electricity
consumption, long duration storage and
early hydrogen uptake is also required

to avoid significant volumes of renewable
energy being wasted during periods

of oversupply as well as to ensure
capacity adequacy.

Key recommendations

Energy efficiency

Improving energy efficiency is a no-regrets
policy solution that can provide immediate
benefits in terms of both affordability and
energy security while also facilitating more
enduring decarbonisation.

A plan to roll out thermal insulation to
buildings alongside associated financing

is urgently needed to unlock these benefits.

Sli.do #KM1

Regional focus on heat

A ‘one-size fits all' approach to
decarbonisation of residential heat is

not optimal due to differences in consumer
preferences, availability of resources and
proximity to energy infrastructure.

Within a national strategy, delivery of the
targeted solutions and investment required
by consumers should take place at a more
regional level to leverage local knowledge
and improve affordability.

nationalgrid



FES Bridging the Gap update Sli.do #KM1

The Day in the Life

The Day in the Life 2035 takes an illustrative look at how a fully decarbonised electricity system might operate on a cold, cloudy
and calm winter day.

The following section goes through the day hour-by-hour, looking at the interaction between various elements of the energy system
Investigate the Day in the Life across the four sections of the day by clicking the tabs below:

What is ‘low carbon
How is the system
_Whatls the r.u\e of ted Y th dispatchable
Does demand What is driving interconnection? operaled over the generation?
follow renewable electricity demand Can a fossil-free

day?
supply? overnight? system remain \
\ operable? \Y
\l Low carbon dispatchable, such as hydrogen

Other renewables

March 2022

How does consumer participation
reduce peak demand?

What s the
role of energy
storage?

Gapto'Net Ze%r'

A closer look'at'peaks ard troughs: 'l‘he key milestones
and actions to enable & flexible whole energy system in 2035.

Up to 80 GW of demand

Gas with carbon capture and storage (CCS)
Bioenergy with carbol ture and storage (BECCS)

" nationalgrid=S0

Introduction The Day in the Life The winter week The net zero system @

[-X-X-]
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Key Message

Policy and delivery

Significantly accelerating the
transition to a decarbonised

energy system can help to address
security and affordability concerns

at the same time as delivering
Net Zero milestones.

Leading the Way Qverall end consumer
reaches Net Zero demand reduces
in 2047 by over 40% by 2035

in Leading the Way

Leading the Way has Levelised costs of wind
no unabated natural gas and solar are much lower
generation capacity than unabated natural gas
after 2035 generation for projects

commissioning in 2025

Demand side strategy

The British Energy Security Strategy
addresses long term strategic priorities
by ensuring greater levels of low carbon

energy supply.

A corresponding demand side strategy
that incentivises more flexible electricity
consumption, long duration storage and
early hydrogen uptake is also required

to avoid significant volumes of renewable
energy being wasted during periods

of oversupply as well as to ensure
capacity adequacy.

Key recommendations

Energy efficiency

Improving energy efficiency is a no-regrets
policy solution that can provide immediate
benefits in terms of both affordability and
energy security while also facilitating more
enduring decarbonisation.

A plan to roll out thermal insulation to
buildings alongside associated financing

is urgently needed to unlock these benefits.

Sli.do #KM1

Regional focus on heat

A ‘one-size fits all' approach to
decarbonisation of residential heat is

not optimal due to differences in consumer
preferences, availability of resources and
proximity to energy infrastructure.

Within a national strategy, delivery of the
targeted solutions and investment required
by consumers should take place at a more
regional level to leverage local knowledge
and improve affordability.
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