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'''''''''''''''''' Biomethane development in France:
perspectives and lesson learnt

Jean-Marie Gauthey — Head of EU Affairs
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G"_D" GRDF, main French natural gas distribution
operator

200,000 km

of network

11 million
delivery points in France

committed to the development of
biomethane and bioNGV




GQ_DF GRDF’s vision of the future of the gas industry

Renewable gas

Manufactured gas Natural gas Decentralised and
Local production and Centralised |'nterconnected
distribution infrastructures infrastructures

... Mobility, Power to gas,
Fuel Cells...

Lighting .... Cooking ... Heating, Hot water...

>
1818 1956 1970 2012 2050...
: Natural gas : :
1st C|ty gas exploitation in End of city Bpmet_hane
company in France Lacq gas injection
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» Arapidly growing biomethane sector

Biomethane sites injecting in

155 the French gas grid today
Total capacity of 2.7 TWh/year

123 plants

Capacity
2028 goal register

76 plants

14-22 > 1,000
TWh projects
= 24 TWh

44 plants 32

26 plants

17

2016 2017 2018 2019
Source: open data Source: Multi-Annual Energy Planning Scheme
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https://opendata.reseaux-energies.fr/explore/dataset/points-dinjection-de-biomethane-en-france/export/?disjunctive.site&disjunctive.departement&disjunctive.region&disjunctive.type_de_reseau&disjunctive.grx_demandeur&sort=-date_de_mes
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1 » Long-term development in France

100% of the gas demand can be covered by renewable gas

FEEDSTOCKS PROCESS TECHNOLOGY MATURITY

460 TWh

Theoretical potential for
renewable gas in France in 2050

* Urban waste

» Agricultural and agro-

food industry effluents —
* Non-hazardous waste Fermentation of - _
+ Sewage sludge organic matter Anaerobic digestion 140 TWh

J
........................................................ v | 2760 1O 361 TWH

" Wood residues 5233 - . Gas demand in 2050 according to

(ligneous biomass) .‘7"IPU\ . Gasification 180 TWh ¢ ) 9
* Ultimate waste Combustion our scenarios

Hydrogen production

» Renewable 7 I\ (electrolysis of water) Power—to-gas 140

power and methane Methanation TWh 3 tech nologies:

production : . .
(methanation) - Anaerobic Dlgestlon

- Gasification

Study « A Renewable Gas mix in 2050 ? », ADEME, 2018 - Power-to-H2/CH4
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https://www.ademe.fr/en/expertise/renewable-energies-networks-and-storage/a-renewable-gas-mix-in-2050
https://www.ademe.fr/en/expertise/renewable-energies-networks-and-storage/a-renewable-gas-mix-in-2050
https://www.ademe.fr/en/expertise/renewable-energies-networks-and-storage/a-renewable-gas-mix-in-2050
https://www.ademe.fr/en/expertise/renewable-energies-networks-and-storage/a-renewable-gas-mix-in-2050

GDF

1 Y Biomethane is climate neutral
/Combustion of \ (Organic material used )
biomethane in boiler or » ; for biomethane

EMISSION

vehicle produces

« biogenic » CO,
meaning coming from
renewable organic

\material, not fossil /

production has captured
an equivalent amount of
\COZ to grow

J

CYCLE SUR UNE ANNEE

This balance between emissions and capture is considered as
Climate Neutral by the IPCC and ADEME
Source Base Carbone ®

http://www.bilans-ges.ademe.fr/documentation/UPLOAD_DOC_FR/index.htm?co2_biogenique.htm
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GQDF » A biomethane sector dedicated to
sustainable development

0 Producers cannot use more than 15% of energy
15 /O crops in their anaerobic digesters

234 Average carbon footprint for 1 kWh of

gCO2eq/kWh | Pomenanem france

The value of positive externalities generated by
40 tO 70 biomethane according to ENEA and the French

Energy Regulator CRE (prospective committee)
€/MWh
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)) Biomethane 1s more than energy

Partners:
Cooperation WWF F GRDF s
ion rance - & {‘ *.
ACE =
Report “Sustainability conditions of methanisation from  wwF CITEPA
agriculture” 03/2020 S F = Jrmmeon
| | | FRANCE IS r 2
» 80% of biomethane in France will come from -
aaricul ENERGIE
A
» Sequential crops and digestate are key components BpRKCLLIURES
of agroecology NS VAROTRE Franco gas
» Challenge in terms of agronomy, energy and IN
’ RAZ >
environment but biomethane can integrate all of them ,‘A‘R}é‘%lsl » transfert
'atee Club S ro
“ Biogaz "
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https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
https://www.wwf.fr/sites/default/files/doc-2020-03/20200317_Rapport_Methanisation-agricole_WWF_GRDF-min.pdf
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- Y Biomethane: a carbon neutral fuel

BioNGV could present lower carbon emissions than Electric Vehicle in Life Cycle Analysis

(even in France with a low carbon electricity mix)

=3 GHG emissions for passenger cars
e =~ JCO,eq/km.pers
140 - —
Vehicle life cycle @ Tires' Life Cycle

manufacture, 120
maintenance,
end of life

m Well to Wheel (liquid fuel)

Well to Tank (NGV/bioNGV)
| Glider's Life Cycle

M Battery's Life Cycle
= Well to Wheel (electricity, FR)
B Tank to Wheel (NGV/bioNGV)

100

&
& - l 80 -
A—; !-!- -m Fuel / energy use )
l

40 -

Fuel / energy supply

) 2019 2019 2019

Source: IFPEN - bioCNG LCA Study — Sept.2019 c . c

Download here : http://bit.ly/LCA_study bioCNG ICE ICE ICE
(Gasoline) (Diesel) (bioNGV)



http://bit.ly/LCA_study_bioCNG

GDF |

» Since 2011, a feed-in-tariff regulates and guarantees purchase price for 15 years to biomethane
producers

» Since 2012, GRDF manages the register of guarantees of origin to ensures biomethane can be
traced and to valorize in green offer for consumers

» In 2015, the Law establishes a renewable gas production targets at 10% of the gas
consumption in 2030

Tarif d’achat du biométhane en fonction du type de déchets et de la capacité
maximale de production de biométhane de linstallation

CRET The Feed-in-Tariff:

120

- decreases with the size of the plant

w Tarif de référence biométhane .
% = Terifderéférence + prime résidus — - adapts to feedstock (lower for landfill)
60 - Tarif de référence*f prime.déchets . .
o R - remunerates services like urban waste or

40 — Tarif de référence + prime
déchets urbains

2 A sewage treatment with a premium

0 100 200 300 400 500 mé/h

—
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https://gobiomethane.grdf.fr/Default.aspx
https://gobiomethane.grdf.fr/Default.aspx
https://gobiomethane.grdf.fr/Default.aspx
https://gobiomethane.grdf.fr/Default.aspx
https://gobiomethane.grdf.fr/Default.aspx
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» The “Right to Injection”

Established by Law in 2018 to organise necessary infrastructure adaptation for more biomethane
Injection

Some key principles:
- Guarantee the connection of a biomethane producer even if it is located outside a gas-served zone
- Afinancing framework for the grid reinforcements, specifying profitability criteria

- Procedures enabling third parties (particularly Regions) to support biomethane development

Brussels,_

- Establish prescriptive connection zoning

RG
uuuuu

- Treatment of shared connections (for several producers)

- Publication of a map indicating areas eligible for grid reinforcement
measures

]

||||||
5



https://projet-methanisation.grdf.fr/tester-mon-potentiel/carte-de-zonage-indicative

GDF

GAZ RESEAU

») Biomethane plant connection

Contient le branchement et le poste d'injection o CRi E I/V criteria
60% producteur
40% ATRT plaf 25 400k€ . . .
platonnea I T The financing of grid
] reinforcement of
N transmission (reverse
Pression distrib = pression transport  Extension nécessaire pour raccorder plusieurs producteurs - . . :
60% producteur 60% producteur P P P ﬂOW) and dlStFIbUtIOﬂ
— 40% ATRT plafonné & 400k€ 40% ATRT plafonné a 400k€ ) (me5h|ng) WOFkS are
o
O Distribution g included in the tariff of
L o Maillage* SOV VAT oo the operators (socialised
<ZI Canalisation reliant deux zones de consommation I f .
100% ATRD to all users) It respectin
E *Dans certains cas, le maillage a une fonctionde raccordement, auguelcas le colt est . ) p g
pris en charge & 60% par le producteuret d 40% par 'ATRD sans plafond the |/V (|nvestment on
Distribution ZONE G . .
DE - volume) criteria defined
CONSOMMATION R .
. b by the National
Rebours D/T Poste d'injection distribution .
Pression distrib 2 Contient les extensions 100% producteur RegU|atlon Agency'
?B%ij?g;anspon 60% producteur 60% oroduct
% o % producteur
40% ATRD sans plafond 40% ATRD sans plafond
LEGENDE —— |
Raccordement

I Renforcement




oty Some elements of conclusion

e Biomethane is a relevant component of a sustainable economy based on circular economy and
sector integration principles => synergies between Agriculture - Energy - Waste Management

e Biomethane projects should be conceived in a perspective of regional/local development => an
opportunity for Rural Development and Recovery Plan

e What do we need?

» Biomethane is developing well in France thanks to a political commitment associated to a
target on production in the Law => binding EU renewable gas targets to get a trajectory of grid
decarbonisation

» France has put in place a consistent regulatory framework given visibility to the market and
operators => consistent EU regulation addressing biomethane through energy, agriculture
and waste management regulations

» Allow fair comparisons of different energy transition technologies at an EU level => evaluate
key technologies on full Life Cycle Assessment across all the sectors (mobility, heating...)

» Support mechanisms to allow innovation, demonstrations and maturity => combination of
financial and non financial support
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Thank you for your attention

Contact details

Jean-Marie.Gauthey@grdf.fr
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i ») Advantages of renewable gas

 Renewable gas participate to:

v A circular economy with waste
treatment and valorisation of co-
products as energy, fuel and organic
fertiliser (digestate)

v A local activity with short loop of
distribution for a local production
(reduction of imports) and creating
jobs

v’ Synergies with the agriculture:
carbon footprint reduction, diversified
income for farmers

v' Clean mobility Natural Gas Vehicle
(NGV) can be fueled with biomethane
(bioNGV)

| METHANISATION ) TRANSPORT ‘

naeroblc dlge(s; dm prowdes hlgh beneflts

' fo agri G Itﬁral sector with cover crops

Soil erosion I Carbon stock

Y in soils
Water I
pollution .| Biodiversity

. Weed control Organic

farming
promotion




GDF

S ») CNG/bioCNG development in France

A market driven by Heavy Duty Vehicles
20,000

NG vehicles in France, half of them are Heavy Duty 2500 -

12 %
of city buses are running on CNG
(3,350 buses)

10 %

3000 -

2500

of garbage trucks running on CNG 2000 -

(1,870 trucks)

1500 -

250 public refueling stations
by the end of 2020 (see map)

1000 -

A growing share of biomethane in mobility s

Biomethane share in CNG

17% .

Development of NGV vehicle registration in France

m Heavy Duty Vehicles
Garbage trucks

Bus and Coaches

M Light Duty Vehicles

3132

2432

2109

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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https://gnv-grtgaz.opendatasoft.com/pages/dashboard_v3/

