4
5

w
©
4
J
o
™
-
%
<K
O
4
L
u
12
O

Fipkaa

dhahirs




ENGIE’S AMBITION FOR BIOMETHANE DEVELOPMENT IN EUROPE

PRODUCTION —

TG

PRODUCTION
B N 32 SITES & 670 GWhly 10 TWh per year

== 4 SITES & 217 GWhy  COMMERCIALIZATION | 2
30 TWh per year worldwide via GEMS ST CEERE

= 2 SITES & 140 GWhly
2l

Units certified RED I wipr ¥
@ @ Generation (South Somerset) Rainbarrow farm (Dorset)

Sustainable Energy
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FRANCE IS A MAJOR DRIVING FORCE ON THE EUROPEAN
BIOMETHANE MARKET

Number of new biomethane plants in Europe per country

Source: EBA Statistical Report 2023 Th a n kS .t O.

275

B Other
%0 _ = Ll » National renewable gas objectives:
enmark
B Netherlands
2 o Sweders — 14-22 TWh by 2028 (PPE)
200 B United Kingdom
aN- g:r”rﬁ:w — 50 TWh (thereof 44 TWh injected) by 2030*
150  Production support for grid-injected biomethane
125 since 2011
.  Favorable framework for grid integration
” (“Right to inject”) since 2018
50 -
. - * Agricultural eco-system interested in biomethane
R EBR R and partnerships
L " o * NECP — National Energy and Climate Plan communicated to EU Commission
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BIOMETHANE HAS GROWN VERY DYNAMICALLY IN THE PAST YEARS

Source : ODRe™
662 Types of plants*
- 27% e

596 Agricultural plants
454 Autonomous — 65%
142 Territorial — 21%

514
SE: *
48 Wastewater treatment plants — 7%
214 22 Industrial installations — 3%
22 Landfills — 3%
. 6 v =B e 7 Waste treatment plants — 1%
+ 1 +2 +3 +1 _ I

am amz2 2013 204 2015 s 2007 2[.‘-18 '2':]19 EI'.'IECI 20

= 1% injaction

~13 TWh / year* 695* ~ 9.1 TWhin 2023 2.4 %

| . . . . ‘\v/:EF::!A .
Capacity connected 1 Units injecting —7" Biomethane Of natural gas
to the grid in the grid production consumption

*
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NEW TECHNOLOGIES ARE IN THE STARTING BLOCK

Technologies Feedstocks Maturity
Hydrothermal Wet biomass, liquid Industrial pilot project in NL,
gasification manure, sludge Industrial projects under
study in FR
Pyro- Dry / woody biomass, Industrial projects under
gasification refuse derived fuel (RDF) development in FR
and solid recovered fuels
- (SRF)
/4 ‘l\‘@ Power-to- Renewable power Projects under
l methane Biogenic CO2 development
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Pyrogasification projects in France
Source: OpenData Réseaux-Energie
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FRANCE HAS SUFFICIENT GREEN

GAS POTENTIAL TO MEET ITS 2050 DEMAND

CH4 Consumption scenarios 2050 CH4 Supply 2050
TWh Source: Gas perspectives 2022, GRTGaz Source: Gas perspectives 2022, GRTGaz; ADEME
350 334 320
250 235 2050 biomethane (AD) feedstock mix
200 10 89 Source: ADEME 2021
200 -
70 920 .

150 20 m [ntermediary crops

m Agricultural residues
100 35 Grass

130 -
50 = Manure
76
m Algea
0 _ o : . m Biowaste
Low vision territories high vision Green gas
m Other
m Buildings mIndustry & agriculture Mobility Power generation m Power-to-gas
Hydrothermal gasification
m Pyrogasification
m Biomethane Intermediary crops (CIVE), agri residues
and manure as main feedstocks
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GRIDS: THE “RIGHT TO INJECT” GUARANTEES CONNECTION AND ACCESS

« Established by law in 2018

1 Investments
» Guarantees the connection of biomethane producers even outside gas-served — E V- Volumes
zones
« Joint optimal network planning exercise by grid operators (“zoning”) based on local « |/V<=4700 EUR/mn3h
biomethane potential -> cost socialization via

— 323 zones / 1.1 bn EUR investment validated by the Regulator network tariffs

» Financing of necessary reinforcement based on technical-economic criteria (I /V « |/V>4700 EUR/mn3h

— 27 reverse flow mechanisms in operation, 14 under construction = reduced investment
program or third-party

» Connection cost remain to be paid by biomethane operator but: financial participation
v Rebate: 40% paid by producers — 60% by grid operator

v Framework for shared connection facilities to avoid “first come, pay all”

« Cost of network use covered by injection fee — “timbre d’injection” (0.4-0.7 €/MWh)
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GRIDS: ZONING EXERCISE BY GRID OPERATORS

Example (zone “Bethune”)

(1 of 2) =k

Critére tachnico-économique [£€/Nm3/h]

Capacité d'injection dans le 1895

English registre (01 /02 2024 [Mm3/h]

Chonme! Capacité d'accueil aprés 5,587
renforcement [Nm3/h]
Mom de la zone BETHUNE
Maturité de la zone Prescriptf
.

Montent estimée des 2.9
investissements de

g raccordement [ME]

o R
4 Montant estimée des 3.3

investissements de renforcement

[ME]

Montant de la participation tiers 0
(zones grises) [kE]

Mombre de projets en cours 12

Potentiel métheniseble identifie 12.68%9
Zoom to sese

Couleur de la pane Ratio-technico Sconormigiie

1 = & 700 £/nem3h [sait 3,26/MWh)

2300 £/nm3/h < 1V 2 4 700 £/nm3/h
{smit 2,2 €/ MWh < 14V < 3,26/MWh)

-.mﬂn J—

GRDF - Projet Méthanisation | Droit a I'injection -
carte de zonage indicative
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https://projet-methanisation.grdf.fr/tester-mon-potentiel/evaluer-la-faisabilite-de-mon-projet/carte-de-zonage-indicative
https://projet-methanisation.grdf.fr/tester-mon-potentiel/evaluer-la-faisabilite-de-mon-projet/carte-de-zonage-indicative

SUPPORT MECHANISMS: STABILITY VS STOP & GO

m{E g Call for tender Introduction of 2 new

Z0 for biomethane mechanisms:

S« installations « Biomethane production

* = Feed-in tariffs (FIT) for all plants > 25 GWh/h certificates (CPBs)
without size limit I » Transport quota (IRICC)

£ 1stadjustment to FIT: | 29 adjustment to FIT: * No size limits

£ %  Forinstallations * Indexation to

S < 300 Nm3/h energy cost

N » Tariff reduction

2010 11/2020 2023 2024 2026

Sk

New capacity registrations in network operators’ registry

o Source: OpenData Réseaux Energies

4k

) I I I I I
s Bu =] N ] L -
e e 0 e i~ I~ i~

Sum Capacité (GWh{ an) méthanisation

o

Slow start — Strong growth EEE) Uncertainty / waiting for new schemes

9| ENGIE

UK Green Gas Day | 5 September 2024 —



MOVING TOWARDS DEMAND-DRIVEN, EXTRABUDGETARY INCENTIVES

TOMORROW

Zero-rating
EU ETS

Transport
quota

Call for

tender

(feed-in
premium)

Biomethane
Production

Certificates
(CPB)

I Public budget finance I

Feed-in tariff
(< 25 GWhly)

Extrabudgetary
Regulatory obligation

TODAY
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CURRENT AND FUTURE TRENDS AND CHALLENGES

p
_— A
@ Support mechanisms
< Valorization of byproducts
~ d ‘e (digestate, CO,)
e N - | ’
Grid injection framework
N J Permitting and public
- m acceptance
Voluntary market (BPA,
GHG-P!)

.

|
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Access to sites }

Feedstock mobilization { =
(intermediary crops, ...)
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CONCLUSIONS

 Long-term visibility and stability are key (targets, support mechanisms, ...)!

» Focus on biomethane grid injection rather than biogas for power/heat production to make use of

flexibility provided by networks.

» Feed-in tariff has helped to launch the sector and gain acceptance, but mechanisms supporting

larger installations are needed to accelerate growth.
* Grid connection framework (“right to inject”) is a powerful mechanism!

* Length and complexity of permitting process remain a key challenge.
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Thank you for your attention !
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ZOOM IN: BIOMETHANE PRODUCTION CERTIFICATES (CPB)

State Exchange

platform

/

Allocation of x CPBs per N ! Determined by the State:
MWh produced P “A‘_‘ | Traiect y f the obliaation:
) Gas supplier rajectory of the obligation:

/ , e - 2026 0.8 TWh

Producer [ CPB registry 2 @ex |
‘ — 2027 3.1 TWh
«grey » CH4 |~ \‘ —  20286.5 TWh

(molecules) ! oy

‘

- » Penalty / buy-out price
Gas suppller)_b State (100 €/MWh)

Gas supplier

Bi(ime’lthane and Restitution of CPBs to the State * Number of CPB per MWh
naturaigas in line with obligation produced
CPBs Clients
v' Extrabudgetary mechanism x  Long-term visibility beyond 20287?

v Incentivizing larger installations
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ZOOM IN: CALL FOR TENDERS & GHG QUOTA IN TRANSPORT

Call for tenders Iﬁﬁf GHG quota in transport (IRICC) as from 2026
)
 FIT over 15 years allocated via competitive tender  Obligation on transport fuel suppliers to reduce the

. . . , carbon-intensity of their fuels
* Installations > 25 GWh/y, priority for installations < 50

GWh/y  Biomethane eligible among other fuels and electricity
« 3 bidding periods in 2024, tendering out 500 — 550 « Advantage for biomethane with very low or negative
GWh/y each carbon intensity (manure-based)
« Permit required (except for the 1t bidding period) * Specific sub-targets for “advanced biomethane” (from

wastes and residues Annex IX RED)
» Max bid price = 65 EUR/MWh for CH4 from landfills and -
120 EUR/MWh for other biomethane * No subsidies

« Details (targets, trajectory, penalty, ...) remain to be

 1stcall for tender held in Q1/2024 was undersubscribed! .
defined
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