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* Definition of green hydrogen
ﬁ — Input from stakeholder consultation
— Renewable share: definition and illustrations
— Application of the two GHG thresholds
— Examples




“GHG emissions need to be considered”:

\fégCertiny “Low carbon” = at least 60% less emissions than BAT
benchmark

Non-

Renewable ~Benchmark emissions
& Not Low- ie:e:vlable intensity threshold
Carbon SONC (= 91 g CO, oo/MJ, )
- 60%**
Low-carbon threshold
= Non- (= 36.4 9 CO, ¢(/MJy,)

: 8 Renewable &
= Low-Carbon

H2

Renewable Non renewable
energy energy

* Best Available Technology = Natural gas steam methane reforming >95% of hydrogen market
** cfr RED reduction requirement for biofuels in 2018

3



“Both Renewables and GHG Emission targets of

\’é@Certiny hydrogen users need to be addressed”

~ Benchmark emissions
intensity threshold
(: 91 g COZ eq/M‘JHZ)*

- 60%**

Low-carbon threshold
Cerﬁny (: 36.4 g C02 eq/M‘JHZ)

Low Carbon
H,

Renewable Non renewable
energy energy

Low-
carbon

* Best Available Technology = Natural gas steam methane reforming >95% of hydrogen market
** cfr RED reduction requirement for biofuels in 2018



Eligible
pathways

H2 generation

W Biogas upgrading
Fermenter
Bendchmark SMR
Threshold:
60% below SMR

= Electricity distribution
* waste ,

m Power station

M Refinery
m Nuclear fuel supply

™ Biomass supply
H Crude oil supply
B NG supply

M Coal supply
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YéaceTtiny A CO2 audit will tell you what's low carbon and what's

not

WTT GHG emissions (g CO; equivalent/MJ,;)

i L

o = =
. . I
100% renewahle i
Electrolysis onsite . : §
100%: nuckear || I
100% hio-waste W :
SMR onsite { I
100% landfill gas n I
. | |
100% bio-waste w/o CCS | i
. . "
SMR central 100%: bio-wastew CCS |00 @ i
NG w CCS I :
Waste wood | - '
Gasification . |
SRF -
Cloralkalli 100% nuclear electr, [ | :
By-product Steam cracking m '.
Thermal NG decompaosition -_1

' : Threzhald:
LBST, 2/ January 2016 BO% below SMER




. « No GOs should be allowed for biomass co-fired coal

waste

10 7%

- Overall emissions of a production facility issuing GO’s
should not exceed benchmark




* Definition of green hydrogen
— Input from stakeholder consultation
— Renewable share: definition and illustrations
— Application of the two GHG thresholds
— Examples




Need to define the amount of Renewable Hydrogen

\’é@Certiny

produced by a process using multiple energy inputs

~Benchmark emissions
intensity threshold
(: 91 g COZ eq/M‘JHZ)*

- 60%**
Low-carbon threshold
c Cerﬁny (: 36.4 g C02 eq/M‘JHZ)
' O
§ £ Low Carbon
(§)

H,

Renewable Non renewable
energy energy

* Best Available Technology = Natural gas steam methane reforming >95% of hydrogen market
** cfr RED reduction requirement for biofuels in 2018
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. Renewable hydrogen will be as green as the
@Certlny energy used for its production
[ Biorr;gscs; ianui ] [ Elect:igigjinput ]

Renewable *:

3GJ
. Hydrogen
* .
REHEHEIAE S 2V E b Non-renewable: - [ production ]
7GJ

J Non-renewable
H2

Total energy input : 30 GJ

Non-renewable:

7GJ Renewable H2

23%

17%

Renewable: 23 GJ

77%

*Via GO or direct feedstock 10



Renewable hydrogen will be as green as the energy

\éaceTtlny used for its production - example Electrolysis
Electrolysis — Direct Connection Electrolysis -
with Renewable Energy Grid Connected: EU mix + RE

Ay
l\“‘\

I ciher renewables

: - yralic e
I ucir ¢
@
fosil fusls GO
4 H

ﬁ

100% Renewable Wind, PV, .. 100% Renewable H2 60% Renewable 60% Renewable H2
(Wind, PV, Green elec GO...)

40% EU Mix
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Renewable hydrogen will be as green as the energy

@, CertifHy

Reforming

Biogas from bio-waste with non-renewable
heat

waste to

81% biowaste 81% renewable H2

19% non renewable heat

used for its production - example Steam Methane

Bio-methane from biowaste and Natural Gas

Bio-methane from bio waste Natural gas

60% renewable H2

60% bio-methane from
bio-waste (GOs)

40% natural gas
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* Definition of green hydrogen
— Input from stakeholder consultation
— Renewable share: definition and illustrations
ﬁ — Application of the two GHG thresholds
— Examples
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: 1- Benchmark threshold applied to
\’é.;Certlny Past Production of the Hydrogen Plant

1 - Average GHG intensity since t,-12 months of
Non-CertifHy H2
must not exceed 91 g.o,/MJy,

H2 Production
A

t, — 12 months t, t, Time

14



@Certiny 2 - Low Carbon threshold applied to Production Batch

Production
Batch

t2 — 12 mths ’,// tl t‘z\ Tlme

Renewable
» share

iy
CertifHy
Green H2 GOs

2 - Average GHG intensity Non-renewable g
of H2 covered by a CertifHy GO share

must not exceed 36.4 gcp,/MJ )
CertifHy l

Low Carbon H, GOs
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\@;Certiny

Carbon and CertifHy Green H,

Average emissions of past Non-CertifHy H, <91gCO, .,/MJ
(benchmark)?

Production unit
NOT ELIGIBLE

Decision tree presenting the criteria for producing Low-

E
«] CerfifHy Certiftly
3¢ Lw%gmm
9 2

|

Renewable energy
input into batch?

Renewable Non renewable
energy energy

100% Non- renew.

batch

Batch emissions
<36,49CO, ,/MJ
(40% of benchm.)?

No Yes

Yes

\

X% renewable (1-X%) non-renewable

share

share

Renewable

share emissions
<36,49CO, ,/MJ ?

100% [[0]0)74
Low-carbon H,
\,

No

Yes

Non-renewable
share emissions
<36,49C0O, . ,/MJ ?

No

Yes

1-X%
Low-carbon H2

16



* Definition of green hydrogen
— Input from stakeholder consultation
— Renewable share: definition and illustrations
— Application of the two GHG thresholds

ﬁ — Examples
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\A.Certiny Electrolysis with mixed electricity input (1/3)

Average emissions of past 40% EU
Non-CertifHy H, <91gCO, ..,/MJ > -
(bencﬁmark)? vey giie)f'.gr’C’ty

<

Production unit NOT Renewable energy input
ELIGIBLE into batch?

/
No
: Grey Hz
60% renewable and 40% non-renew.
shares
h 4 - v ] cCerify CertifHy
Renewable Non-renewable §§ l.sw_.%qmgn
share emissions share emissions 2
< 36,4gC0O, . ,/MJ ? < 36,49C0, /M) ? ferescse
No Yes I!El Yes Yes
AN
60%
Green H,

* GHG content as reflected by electricity supplier’s mix



\’é@Certiny Electrolysis with mixed electricity input (2/3)

Average emissions of past 50% EU
Non-CertifHy H, <91gCO, ..,/MJ P
(bencﬁmork)e - elieXCE”C’ty

Production unit NOT

ELIGIBLE
ar i - S
3 Gl'ey Hz

o] CerlitHy CerifHy
- LQW%OMD,
9 2

Renewable Non renewable
energy energy

* GHG content as reflected by electricity supplier’s mix 1



. CertifHy Green hydrogen process example -
@, CertifHy 4 " P 1

electrolysis (3/3)

307% QC?E/)
=

Average emissions of past

70% French
Non-CertifHy H, <91gCO, .,/MJ electricity @» |
(benChmOrk)Z mix * = hydraulic

 nuclear | Electrolyser |
fossil fuels
No v W

Production unit NOT Renewable energy input
ELIGIBLE into batch?

30% renewable and 70% non-renew.
shares

h 4 h Y : , CertifHy
Renewable Non-renewable LSM%GMA
share emissions share emissions 2
< 36,49CO, eq/MJ ?

<36,49C0O,.,/MJ?
No Yes o | T T [ Ve
r N e .
30%
Green H,

Renewable Non renewable
energy energy

* GHG content as reflected by electricity supplier’s mix 20



: Electrolysis with different energy mixes as energy
@, CertifHy input (4/5)

100% French
electricity
mix *

Average emissions of past
Non-CertifHy H, <91gCO, .,/MJ
(benchmark)?

[ Electrolyser ]

——

No

Production unit NOT Renewable energy input
ELIGIBLE into batch?
1 E

100% Non- renew. batch

g Certifdy CerifHy
Batch emissions &t Lg)x.cﬁgrhgn
< 36,4gC0O, . ./MJ
(40% of benChm.)g Nonerir:gx;;oble
N
No

No Yes

100%
Low-carbon H,

* GHG content as reflected by electricity supplier’s mix



 \ CertifH Electrolysis with different energy mixes as energy
= y input (5/5)

70% French
electricity
mix *

L/

m hydraulic
® nuclear
fossil fuels
w other renewables

Average emissions of past
Non-CertifHy H, <91gCO, .,/MJ

benchmark)? 30% Renewable
( ) Electricity from
No waste wood
Production unit NOT Renewable energy input
ELIGIBLE info batch?
e

30% renewable and 70 % non-renew.
shares

h 4 - v o ceriy Certittly
Renewable Non-renewable §§ l.sw_.%qmgn
share emissions share emissions 2
<36,49CO, . ,/MJ ? <36,49C0O,.,/MJ? Non renewable

No Yes Yes

* GHG content as reflected by electricity supplier’s mix



\éac ertiny Central Steam Methane Reforming (1/2) - using

biomethane

25% bio- ,A g
methane from" q)
bio-waste 0 .
GO /
— 75%
Average emissions of past
Non-CertifHy H, <91gCO, .,/MJ natural gas

(benchmark)?

No

Production unit NOT Renewable energy input
ELIGIBLE into batch?

Ng/

shares

25% renewable and 75 % non-renew.

h 4
Renewable
share emissions
<36,49CO, . ,/MJ ?

25%
Green H,

v

Central SMR

Non-renewable
share emissions
< 36,49CO, eq/MJ ?

* GHG content as disclosed by electricity supplier’s mix

E

. Certifly CertifHy
§§ Low Carbon

H,

Renewable Non renewable
energy energy
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@Certiny Central Steam Methane Reforming (2/3)

25% bio-

methane

from corn

- 75%
Average emissions of past
Non-CertifHy H, <919CO; oo/MJ natural gas Central SMR
(benchmark)?
o = -
Production unit NOT Renewable energy input
ELIGIBLE into batch?
: Grey Hz
25% renewable and 75 % non-renew.
shares
v v . CerfifHy CerifHy
Renewable Non-renewable §§ Low Carbon

share emissions share emissions

H,
< 36,49C0O, ,/MJ ? < 36,4gC0O, . ,/MJ ?

No Yes

* GHG content as reflected by electricity supplier’s mix



@Certiny Central Steam Methane Reforming (2/2) - with CCS

Central SMR

Average emissions of past
Non-CertifHy H, <91gCO, .,/MJ

(benchmark)? 100%

——

= i v S natural gas
Production unit NOT Renewable energy input
ELIGIBLE info batche

100% Non- renew. batch

CerlifHy

Batch emissions §§ Lg)x.cﬁgrhgn
<36,49CO, . ,/MJ
No

Yes

100%
Low-carbon H,

* GHG content as reflected by electricity supplier’s mix 2



On-site SMR (1/2) with bio-gas from bio-waste and

@, CertifHy

non-renewable heat

Average emissions of past
Non-CertifHy H, <91gCO, .,/MJ
(benchmark)?

No m\, Non-renewable

Production unit NOT Renewable energy input heat
ELIGIBLE info batch?
/

No

E

81% renewable and 19% non-renew.

shares

h 4 v o ceriy Ceriftly
Renewable Non-renewable §§ l.sw_%qrhgn.
share emissions share emissions 2
<36,49CO, . ,/MJ ? <36,49C0O,.,/MJ? Non renewable

No Yes Yes

* GHG content as reflected by electricity supplier’s mix



. On-site SMR (2/2) with bio-gas from corn and non-
@Certlny renewable heat

Average emissions of past
Non-CertifHy H, <91gCO, .,/MJ
(benchmark)?

No m\, Non-renewable

Production unit NOT Renewable energy input heat
ELIGIBLE info batch?

ey

E

81% renewable and 19% non-renew.
shares

h 4 v o ceriy Ceriftly
Renewable Non-renewable §§ l.sw_%qrhgn.
share emissions share emissions 2
<36,49CO, . ,/MJ ? <36,49C0O,.,/MJ? Non renewable

No Yes Yes

* GHG content as reflected by electricity supplier’s mix



@Certiny Definition of green hydrogen

Q&A
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4 CertifH Buying H, without associated CertifHy Green GO leaves the
Y CertifHy buyer of the molecule with the RESIDUAL MIX

Before GO transfer After GO fransfer
oo ML ccoion
Green H,

GreenH, 0, . m
producer | ! producer “ .

molecule attribute "‘ molecule  attribute ! molei:ule attribute molecule  attribute \l,é="»«y)
I &.CertifHy : /
\'{J Green U0 — - . 5 \{) Residual % G
i A y
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