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MODULE 2: GUARANTEES OF ORIGIN IN EUROPE

Development of Roadmap for Green Hydrogen Ecosystem in the SCZone (Sokhna). Training
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INTRODUCTION

Introduction to Guarantees of Origin

1. Renewable energy generation: Renewable energy is produced
in power plants.

2. Guarantees of Origin (GoOs): Each unit of renewable energy
generated is associated with a Guarantee of Origin certificate
(GoO) that confirms its renewable source and generation details.

3. Registration and tracking: GoOs are registered and tracked in a
centralized system, with unique identification numbers and
detailed information about the generating plant, the amount of
energy generated, the renewable source type, and the
generation period.

4. Purchase and consumption of renewable energy: Energy
consumers can buy renewable energy and receive GoOs to
support their consumption. The purchased energy is backed by
GoOs that demonstrate its renewable origin.

5. Retirement of Guarantees of Origin: When a consumer
purchases renewable energy, an equivalent amount of GoOs is
retired from the centralized system. These retired GoOs are
considered "used" and cannot be reused or resold.

6. Mass balance: Mass balance is performed by comparing the
amount of renewable energy generated and the GoOs retired
from the system with the amount of renewable energy
consumed and the GoOs used by consumers. The aim is to
ensure that the withdrawn GoOs match the consumed
renewable energy.
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INTRODUCTION

Colours of hydrogen
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WAYS TO DECARBONISATION

Low carbon hydrogen

Pros

+ Valorisation of existing infrastructures
¢ Scalability, profitability

Cons

*  Minimising GHG emissions
* What to do with CO2?
+ Maintain fossil dependence

;\% Natural gas / Coal

@ Reforming / Gasification + CCUS
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WAYS TO DECARBONISATION

Green hydrogen

Electrolysis
Water + Electricity (+ Heat) = Hydrogen + Oxygen

¢« Alkaline
+ PEM
* SOEC
* AEM

Pros

* Zero GHG emissions
+ Increased RES-E penetration in electricity mix

Cons

+ Continuing to improve efficiency

+ Adaptability to variable renewable resource
¢ Scalability

* Cost (CAPEX, optimisation...)
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Biomass and biological processes

Biomass/biogas/bioalcohols + Biological processes:

thermochemical processes: * Biological Water Gas Shift
+ Gasification (BWGS)
* Steam reforming * Dark fermentation
* Pyrolysis * Photofermentation
+ Aqueous reforming + Algae (photobiological water
+ Partial oxidation splitting)

Pros

* Net zero emissions (but possible local CO2 emissions)
+ Negative net emissions possible (combined with CCUS)

Cons

* Competition with other uses of biomass
+ Increasing TRL and improving scalability of biological processes
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Other R&D processes

Photoelectrocatalysis of wéater
Water thermolysis
Thermochemical cycles

Waste + plasma

Pros
Zero GHG emissions
High potential

Cons

Profitability
Increase TRL and improve scalability
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CERTIFICATION SCHEMES AND G.O.

G.O. Necessities

The Guarantee of Origin (GO) provides consumers with accurate information about the origin of the
product they are buying.

Through a traceability system, it ensures the quality of the final product, in this case the H2H,

Drivers of green H, : why will consumers demand green H,?

* Regulation and penalisation of polluting emissions (CO2, NOX, SOX, etc.).
* Access to possible subsidies and incentives

* Need for energy storage / Possibility of using renewable energy surpluses
* Company image and environmental commitment

Hydrogen Guarantee of Origin Initiatives: emmTTTTTe s m o . .
_. esigning a European Green
@ Depertment - @ \7‘| Ce‘rtlny Hydrogen Guarantee of Origin

o ometee R W ‘é; Cert lny
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CERTIFICATION SCHEMES AND G.O.

CertifHy — limits

Limits

Average emissions
91 g CO,e/ My, ™

| Constructon material (.. stee)
‘
y By

Out of scope Out of scope
29995 & 250 bar
_______ -60% GEI”" i
. g GreenH> @ Low carbon -

Lo
Carb

CertifHy H, CertifHy

Low carbon limit : 2
36,1 £ COrfMis o SRR
kil A =ReiBY *Natural gas reforming

Definition of Green Hydrogen and Low carbon

. Source: CertifHy Creating the 1st EU-wide Guarantee of Origin for Green
Hydrogen. CertifHy

Hydrogen. Webinar. Wouter Vanhoudt
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CERTIFICATION SCHEMES AND G.O.

CertifHy — Green hydrogen and low carbon hydrogen production methods

Eligible

¢ Emissions associated with the construction
pathways

Ma30 379 = H2 generation

h '?Ef‘::;if"““ * The RED and FQD* method is used to calculate
g*“’ : a;::vw GHG emissions.
%0 i Vwﬂ * CO2 emissions from biomass combustion are
g g; il assumed to be neutral.
S i . I S EREREEED REECE y B Rk endchar * CO2, CH4 and N20O emissions from primary
. =1 1 Il ISl= I—. — g =l | energy extraction to H2** production are
JULLR LA P P AT consderea

-50

nuary 2016

and/or decommissioning of the installations

THAHEARBAEAAEEHRBHEBE A HEE
HHHHHHHHEHEHHHHEEE IHEE HEHH R E ; lved shall b id d
HHHHEEHHEHHHEH R BHRE R HHHLH: involved shall not be considered.
3 IR EHE i 2 E[3|8|2(2 2 cosicad
g HHINLIRHE RS HEHE ‘Carbon
5 ;5 L3R g .g : 5 E‘a' Capture  and
=1 g|- s 2|58 £ Storage
) HHHEE
& 5“ * waste,
—J J ] L —— —_— 50% biomass.
Electrolysis onsite SMR onsite SMR central Gasification By-product

Source: Definition of Green Hydrogen, outcome & scope LCA analysis. CertifHy.
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CERTIFICATION SCHEMES AND G.O.

CertifHy — Classification of the hydrogen produced, according to CertifHy

“H, will be as green as the energy used to produce it.”

All energy that cannot guarantee its origin (GO) will be considered 100% non-

= “Grey” hydrogen
2 renewable (e.g., electricity from the mix)
2
[ ]
z _§ Green H2 Low carbon Examples:
o = 5 .
= CertifHy H, CertifHy
Electrolysis 60% renewable (with GO) + 40% electricity mix = H, 60% renewable
Renewable No renewable
pr— p— SMR 70% biomethane (with GO) + 30% Natural Gas= H, 70% renewable
Source: Definition of Green Hydrogen, outcome & scope LCA analysis. CertifHy.
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CERTIFICATION SCHEMES AND G.O.
CertifHy

@, CertifHy,

\ o . - si
[ ¢Average emissionsin the last 12 months< 91g CO,.,/MJy,? } o

Produced with renewable energy? Not certificable

X renewable|+ Y no renewable

| b

Renewable production No renewable production Average GHG emissions associated to
emissions< 36,4 g emissions < 36,4 g the lot< 36,4 g CO,.o/MJy, ?
COpeq/Mly ? COyeq/ My ?
“Grey” H, Low carbon “Grey” H, Low carbon “Grey” H,
H, H,
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CERTIFICATION SCHEMES AND G.O.
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CertifHy — Key players CeTtlny
O ®

LA ?@

PRODUCTION DEVICES AUDITOR CERTIFICATION BODY ISSUING BODY REGISTRY
Delivers relevant Assess the delivered Checks the report Issues the GO ICT system
information on information and and resulting advice based on the CB keeps track of
sources of feedstocks, report whether it from the auditor and statement to be the issued,
GHG intensities, etc. meets CertifHy Green gives a statement on assigned to the traded and
or Low-carbon its decision production cancelled
hydrogen device’s account. GO's.

requirements.
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CERTIFICATION SCHEMES AND G.O.

CertifHy — Production plants in europe using different methods

@, CertifHy,

Four hydrogen production plants in Europe using different methods:

'.’ 9 Port Jerome, France

Alr Liquide SMR

Nouryon
— Rotterdam, Netherlands

Chloro-alkaline electrolysis

NG Biomethane
+CSS Green H,
Low carbon H, Green H,
COLRUYT Halle, Belgium
‘L G 9 g p 9 Falkenhagen, Germany
Electrolysis Electrolysis
Green H, Green H,

Blending in NG Grid or

Public HRS 08/10/2018
methanation
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EUROPEAN DELEGATE ACT

Most remarkable aspects

(Article 3):...taken
from a direct

additional RES
installation that:

s fully

\ (Articles 4-7):
taken from the
grid under any of
the following
conditions:
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connection to an il

- Came into operation no more than 36 months before the
electrolyser

- Is not connected to the grid

- Is connected to the grid and the electrolyser, but can
prove via smart meter that power did not come from the
grid

(Article 4.1): If your in a bidding zone with >90% RES, you
can count the RES share of that bidding zone * your number
of FLH as fully RFNBO. No need for PPA fulfilling
additionality, geographical and temporal correlation.

(Article 4.2): if you're in a bidding zone with <18gC0O2/MJ
you can count any power from a renewable PPA that fulfils
temporal and geographical correlation, but it does not have
to be a new RES installation, i.e. your PPA does not need to
fulfil additionality, it can be with an existing/old RES plant

(Article 4.3): Power consumed during hours of downward
redispatch of RES in your bidding zone

(Articles 5,6 and 7): Power consumed from the grid, with a
PPA that fulfils Article 5 (additionality), Article 6 (temporal
correlation) and Article 7 (geographical correlation)

Federal Department of Economic Affairs,
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VISIT THE UNIDO KNOWLEDGE HUB FOR MORE
RESOURCES ON ECO-INDUSTRIAL PARKS
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