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As outcome of the consultation process, CertifHy

\fégCeTtiny addresses both Renewables and GHG emission
targets of hydrogen users
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\’é;\Certiny “Low carbon" defined as a 60% reduction compared to
a BAT emission benchmark
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. Excessively high GHG emissions may exclude a plant
\’é@Cemey from participating to the CertifHy GoO scheme
Producer
potentially
NOT eligible
forGoO 7| j#
scheme *** -§ | _.Benchmark emissions
J intensity threshold
(: 91 g COZ eq/M‘]HZ)*
Producer ) 60% GHG**
eligible for -
GoO Low-carbon threshold
scheme . € Cer’riny (= 36.4 9 CO, eq/M‘JHZ)
§ £ Low Carbon
v |-|2

Renewable Non renewable
energy energy

* Best Availaple Technology = Natural gas stfeam merthane reforming,
= >95% of the provided merchant hydrogen market 4
** ~fr RED reduction requirement for biofuelsin 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

" 9107 Aenuer £Z ‘1541

50% biomass

poy1aw uolnyIsgns

uolysodwodap oN [ewlay |

Jupjoe1d weas

379

112919 [BOI %500T !EH[BIOIYD

By-product

"1339]2 1e3]INU %00T 1]|e3|e1o]d

*1199]2 |20D %400T 4 ewse|d

'13198]3 JB3|INU 00T 4BLUSe|d

S2J |eo)d

SSeLolq 908 ‘2ISEM

SSewolq 905 ‘2ISEM

Gasification

BRI

POOM D1SEM

wejd 02 ON

S30 M DN

CH |B103 JO %8t

ZH 1UBYDJBW JO %56< S0 0/M BN

SJD M 21sem-01q % 00T

SMR central

S22 o/m 21sEM-01q % 00T

DN %001

sed ||ypue| %4001

©
>
9
(72)
=
o
=
a
S
S

U109 %00T

e e L I S

SMR onsite

c
©
whd
©
whd
Q
(7]
c
@
)
0o
(78]
©
c
x
-
©
£
<
9
c
)
Qo
c
o
o
| .
©
9
3
o
)
£
-

a15eMm-01q %00T

[¥T0Z 231] xWw N3 %00T

189]2NU 9%00T

9N %001

430

1B02 %00T

3|qemaual %4001

Electrolysis onsite

T
8 R S R © 7
o~ - — |

(Mrin /auajeainba 20D 8) suojssiwa DHO LLM

250

&, CertifHy




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

not

WTT GHG emissions (g CO; equivalent/MJ,;)
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\féﬁcertiny LCA analysis: calculation

 The methodology of the RED and FQD are used for balancing
GHG emissions; where necessary, methodological approaches
were adjusted and used, notably for by-product hydrogen

 The methodology used for calculating the GHG balances is
that of the RED and the FQD

« A “cradle-to-gate” approach is used

* GHG emissions from CO,, CH, and N,O are considered for the
calculations; values for gross warmmg potential are taken
from IPCC’s fifth Assessment Report

* Only CO, generated by the combustion of fossil fuels is
considered; combustion of biomass is CO,-neutral

* Energy requirements and GHG emissions resulting from the
construction and decommissioning of manufacturing plants,
installations and applications (e.g. vehicles) consuming the
hydrogen are not considered here




Sé-. Certi_ny Electrolysis onsite: 100% renewable
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© Ludwig-Bolkow-Systemtechnik GmbH, 2016 SVStem bOU nda "V LCA

Supply of construction material and manufacture of power stations, electricity
transmission lines, fuel production plants, and vehicles not taken into account ¢



Sé-. Certi_ny Electrolysis onsite: 100% coal
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Sé-. Certi_ny Electrolysis onsite: 100% natural gas
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\é_ Cem'_ny Electrolysis onsite: 100% nuclear
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\?,Certiny Electrolysis onsite: 100% EU mix
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\’é CertifHy

SMR onsite: 100% bio-waste
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\fé CertifHy

SMR onsite, 100% corn
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S’é CertifHy

SMR onsite: 100% landfill gas
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\é. Certi_ny SMR onsite: 100% natural gas
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&é Certi_ny SMR central: 100% bio-waste w/o CCS
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Sé-. Certi_ny SMR central: 100% bio-waste w CCS

Construction material (e.g. steel)
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\’éfCertiny SMR central: 100% natural gas w/o CCS
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\@Certiny SMR central: 100% natural gas w CCS
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\féiCertiny CO plant: 100% natural gas
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\é, CertifHy Gasification: 100% waste wood
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\’é CertifHy

Gasification: 100% wood from short rotation forestry
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\féiCertiny Gasification: municipal waste (50% or 80% biomass)

Construction
material
(e.g. steel)

Manufacture

Municipal waste

Refues derived fuel
(RDF) -

v
v

Mechanical biological treatment Gasification, |

(MBT) CO shift, PSA

Municipal waste

Electricity from
waste incineration

© Ludwig-Bolkow-Systemtechnik GmbH, 2016 SyStem boundary LCA 24




" Nollauliz Al Gasification: 100% coal w CCS
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\fé, Certiny Plasma gasification: 100% nuclear electricity
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Sé-. Certi_ny Plasma gasification: 100% coal electricity
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\é, Certi_ny By-product H,: Chloralkali electrolysis, 100% nuclear
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\é. CertifHy By-product H,: Chloralkali electrolysis, 100% coal
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Sé-. Certi_ny By-product H,: Steam cracking
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\@;Certiny

By-product: Natural gas decomposition
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