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National Grid ESO 1T who are we?
Our mission:

We enable the transformation to a sustainable energy system and
ensure the deliverv of reliable affordable energy for all consumers
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National Grid ESO 1T who are we?

o Thinking beyond the electricity and energy sectors to meet the
challenge of net zero

0 Trusted partner to industry and government

A : =

7 nationalgridES0O



Future Energy
Scenarios

FES: Bridging the gap to net zero =

o Our Future Energy Scenarios (FES):

o0 explore what could happen in the next 30 years
0 are used by thousands of readers across industry and govt

o0 The new net zero target in GB requires wholesale change
across society

0 So we now want to consider - what should happen if we are
to meet net zero?

o Collectively moving the conversation across industry and
government forward

FES19 Key
messages
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What will the FES: Bridging programme look like?

Our Future Energy Scenarios look at emissions across all areas of society, with detailed modelling
of energy use in the power, heat and transport sectors.

FES: Bridging the gap to net zero looks at uncertainties from FES 2019 in more depth, each
focussing on 1-2 of the FES 19 key messages. This year we will be looking at:

A Bioresources in a net zero world (key messages 1 and 4) T Today!
A How electric vehicles can facilitate renewable growth (key message 2) - December
A Managing peak heat demand (key message 3) T January

Conclusions published in a summary report in Spring 2020
Where appropriate, findings will support FES 2020 analysis, to be published next July.

Co-led with independent chair and guest editor (Laura Sandys), and working with partners to
broaden the range of perspectives.
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Introducing
todayos wor Kk

Laura Sandys
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11.20 am
11.40 am

12.40 pm
(approx.)

Setting the scene
Current work considering bio resources in a net zero world:

Committee on Climate Change, Renewable Energy Association, Navigant

Bioresources across the value chain

Feedstock, processing and end use of bio resources
- Certainty and divergence
- Challenges, trade offs and opportunities

Refreshment break
Bridging the gap to net zero:

For areas of uncertainty and consensus - what are the next steps required?

Summary and close, followed by lunch.
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Questionswe 0d | i1 ke t o move forward on Dby t

I. What are the benefits and drawbacks of using bio resources?

I.Where are the areas of consensus and divergence in the areas of bioresource
use and supply T and what factors are behind these?

lil.For areas of divergence i what could be done to bring greater certainty?

Iv.For areas of consensus - are there no regrets policy actions or other activities
that could be undertaken now? What are the next steps 1 and who should
take them?
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Setting the
scene

Committee on Climate
Change

Navigant

Renewable Energy
Association
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« Committee on

Tuesday, 26" November 2019

Biomass in the CCC Net Zero report

Richard Millar, NG Bio resources workshop
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Committee on

In 2018, the CCC undertook an exercise to scope
possible UK biomass supply futures

TWh p/a (primary energy)

600

500

400

300

200

100

1. Poor
global
governance

ulll

2. Middle
road

3. UK

4. Global

4a. UK 2016 actual

biomass governance BECCS hub (approx.)

focus

&

innovation
TTITTU VALV

H Imports

B UK forestry,
crops & residues

W UK biogenic
waste

==

an

15



Commneeon Biomass availability in 2050

® ) “isikesi “abeKas

Total biomass Wet and dry availabllity is based on scenarios

142 TWh CCC 2019 6 aart t her developedin our 2018 Biomass report.
Ambi ti ono scehnariq<eye|ements:
Total bio , s A .
nputs: A bt odz=d i " GT
196 TWh resource
A ~700,000 ha of 2 " gen bioenergy
e crops in UK
o A Forested land cover in UK increases
Of which imports = c. 34 TWh from 13% to 17%

(Mainly wood pellets)
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In deciding between end -uses we used a framework
Committce on focused on maximising the carbon benefits from

biomass

Timber frame building (displacing masonry) - 2018
Timber frame building (displacing masonry) - 2050

Industrial uses with CCS (displacing gas with CCS)
Industrial uses with CCS (displacing coke/coal with CCS)
Hydrogen with CCS (displacing gas reforming with CCS)

Electricity with CCS (displacing low-carbon generation)

Aviation (FT) biofuels with CCS (displacing fossil kerosene)

Car (FT) biofuels with CCS (displacing Electric Vehicles -
2050)

Industrial uses (displacing coke & coal)

Aviation (FT) biofuels (displacing fossil kerosene)

0.0

B CO, sequestered

0.5

1.0

1.5

B CO, displaced

|

R VN

2.0
tCO,e savings per tonne of biomass

Using
biomass with
BECCS

Using biomass
without BECCS

2.5 3.0 3.5
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~
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Comm.ﬂeeon This means use with BECCS where possible in the long -
term

Biomass end-use in CCC

. : : m BECCS - Power
OFurther Ambi ri o sector
(2050)
m BECCS - Industry
= BECCS - Aviation
biofuels
= BECCS - Bio-LPG
(off-gas buildings)
m Biogas to power
= Biogas to grid

m Dry waste used in
Industry
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Further ambition scenario is ~96% reduction

Committee on (i I i I " \l\ G Z G) (l Wi G) i WCL
net-zero
Remaining emissions by sector (left) and type of gas (right)
100 W F-gases
80 Nitrous oxide
© Methane
60 W Carbon dioxide
40 W Shipping
{20 M F-gases
8 M Surface transport
Q 0 W Power
= | ! :
Hydrogen production
-20 W Buildings
~ Waste
40 W Industry
-60 W Agriculture
W Aviation
-80 = Engineered removals

2050 2050

LULUCF

Source: CCC analysis
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Additional biomass could help close the gap to net _
GHG emissions In the UK If more sustainable resource Is

Committee on

-Z€elro

avallable

Additional abatement potential from Speculative options in 2050

Range for
net-zero

Deeper roll-out of
Further Ambition
options

Engineered removals DACCS

Carbon-neutral

) In aviation, industry & buildings
synthetic fuels ¢ °

20

30
MtCO,e

40 50 60

m Diet change
Afforestation

® Aviation demand

B Higher CCScapture rate
Peatland restoration
Bioenergy crops

® Hydrogen in buildings

W Hydrogen in industry

W Hydrogen trains

CIARS GWPs

Source: CCC analysis
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DECARBONISATION PATHWAYS FOR
THE GB GAS NETWORKS

ena

energynetworks
associafion

26 NOVEMBER 2019
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ENA ASKED NAVI GANT TO ASSESS HOW GBO0OS ENE&ERG

AND THE ROLE GAS COULD PLAY IN A PATHWAY TO DECARBONISATION
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