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1 REGATRACE in a Nutshell

REGATRACE (REnewable GAs T&&dee in Europe) aims to create an efficient trade system based
on issuing and trading biomethane/renewable gases certificates/Guarantees of OrmDd) (@th
exclusion of double sale.

This objective will be achieved through the following founding gillar

1 European biomethane/renewable gases@system

9 Setup of national ®O issuing bodies

1 Integration of ®@O from different renewable gas technologies with electric and hydroge@ G
systems

1 Integrated assessment and sustainable feedstock mobilisation giest@nd technology synergies

9 Support for biomethane market uptake

1 Transferability of results beyond the project's countries

The network of issuing bodies will be established by including existing national biomethane registries
(Austria, Denmark, Estonigjnland, France, Germany, The Netherlands, Switzerland and UK) and by
creating issuing bodies in the Target countries of the project (Belgium, Ireland, Italy, Lithuania, Poland,
Romania and Spain).

Moreover, REGATRACE will prepare the ground for setfingational biomethane registries in other
7 Supported countries (Croatia, Czech Republic, Greece, Latvia, Slovenia, Sweden and Ukraine).

Using a participatory process involving several stakeholders, REGATRACE will develop strategic visions
and national rodmaps to boost the biomethane market.
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Figurel: REGATRACE countries and partners
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2 Purpose of the Document

2.1 Introduction

Renewable gases, with their characteristics of being a flexible energy carrier, can be applied for a broad
set of marketing paths (renewable electricity, renewable gas for processing, heating and cooling,
transportation sector, etc). Such different markwegi paths require specific characteristics from the
renewable gas product.

The definition of the origin, quality and quantity of renewable gases have not been requested by
European legislation before thecast of theRenewable Energy DirectiVRED |12008/2001/EU) in

detail, which extends the purpose @oOsas marketing paths for labelling end consumer disclosure
for gas According to RED Il article Iy certificatesissuedunder the supervisioof governments or

of government designated bodiesinbe called @Os. Tere areseveralother marketing pathway$or
renewable gasesuch as the transportation sectoaccording taRED Il dicles 2530. However, not

all of them are egulated by EU legislatipbut may still be chosen by renewable gas prastscto
market their product.

Thus, in several European countries, national Renewable Gas Registries have been established, some
on voluntary basis, others with government mandate. Their main purpdsecigat Renewable Gas
Certificates specifying thenstallation, quantity and quality of renewable gases injected into the
national gas gridsNot only the different end uses, also the different types of renewable gases
(biomethane, biesyngas, green hydrogen) will be part of an integrated renewable gaketand

should thus be considered in the specification of the renewable gas pro8uch registries have
responsibility towards market participants for being a neutral and trustworthy platform for
Biomethane/Renewable Gas Certificates.

Figure2 depicts the different marketing pathways of renewable gases and the respective regulatory
framework leadhgto the related types of documentation.

REGATRACE Deliverable@uldelines for eablishing biomethane registriexplains their roles and
purpose in detail. REGATRACE DeliverabdleUpdated Guidelines for creating the European
Biomethane @O already draws up a first picture on requirements and guidelines, basethe
knowhowof ERGaRAIB and their respective members.
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Figure2: Different marketing pathwaysof renewable gases anthe respectiveregulatory frameworkleading
to the relatedtypes of documentation

2.2 Purposeof this document

The primary purpose of the report at hand is to elaborate a harmonised approach by the members of
the REGATRACE consortium regarding the content and attributes of biometh@re be issued in
the future, in accordance with Article 19 of tHRED II

For comfortable readingthe document is written about biomethane, which is the most common
among renewable gases. Nevertheless, the content can be dieettndedto other renewable gases.

The authors are aware that the amended, updated and extendedsBRELstandard will regulate the
content and attributes of the biomethaned®s (along with other renewable gases). This work under

the REGATRACE project fosters communication among interested stakeholders and is performed with
the aim of assisting the upming standardisation process. For this reason, this document has been
drafted applying the glossary and the relevant parts of the EN 16325 standard.

The authors noteat this point of the report, that this document has been written in relation to
biomethane for simplicity reasons, although it is supporting the market uptake dfdis of gases
from renewable sources. However, biomethane is the type which is closest to rradaihess from

11This European StandaEN 16325pecifies requirements for Guarantees of Origin of Electricity from all energy
sources. This standard estabkshthe relevant terminology and definitions, requirements for registration,
issuing, transferring and cancellation in line with the REf®rgy Efficiency and IEM DirectivEsllowing the
recast of the Renewable energy directive (RED I1), EN16325 shallifedreo broaden its scope with gaseous
hydrocarbons and heating and cooling.
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volume perspective/related to amount of volume and will thus bged to explain necessary
procedures and technical requirements. Most of the attributes dicanethane ®O can be directly
or indirectly applied to other renewable gases, such as renewable methane diiolmgical origin.

This document does not commit anythe REGATRACE partners in their activities.
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3 Recommendations
The REGATRACE consortipravides the followingecommenditionsto the CEN technical working
groupJTC 14 WG5

1 Renewable gas entails some specHiespecially the renewable gas produstiprocess and the
specifics arising from the organic input materiaio which special attention should be paid.
REGATRACE reports Deliverables D2.1 and D2.2 provide a holistic and comprehensive few on
the necessities for establishing a liquid renewalds market.

9 Focus on the main target tdevelop a competitive renewable gas market which tackles the
challenges of climate change and not only provides a solution of the administrative issues of a
national and European certificate scheme

1 For EU Member States who do not yet have an established biomethane market with an
operating registry providing renewable gas multipurpose certificates most sensible option
is a harmonised data protocol and centrally-eainated international transfer handling for
electronic documents representing the attributes tfnewablegases;

V with the ability to cover alnarketing patls (labelling for end consumer disclosurfgiofud
sector incidingd & dza G I aritediad fAcilitatingdnformation exchange related tational
subsidy schemes and market initiatiyes

V andwith the ability to cover all types of renewable gases.

1 A harmonised data protocol ral centrally ceordinated international transfer handling for
electronic documents representing the attributerenewablegases will:

V provide simplicity in the operational processes

V provide maximum trust and transparency for all market participants
V prevent any options for double counting and claigin

V reduce transfer handling cassignificantly

1 A clear requirement from market point of viewenewable gas producers and traderis to be
able to define the monetary value of theo@ based on the upntity of the renewable gas
LINE RdzOG® hy GKS 2GKSNJ KFyRX NBALISOGAGBS aljdz €
understand details of the quality, origin and green value of the renewable gas product
(respective GO) in order to base their purchas@ a conscious choice.
V {LISOAL FGGSyldAzy &aKz2dZ R 06S LIAR G2 GKS Yl
AYF2NXIEGA2YyE O6F 1 FGUGNROGdzISAa 2F € S@SEt ovd ¢5
* Extension of the existing CEN 16325 standard to include renewable gases vieadededi
chapter for renewable gases
*  Development of a dedicated gas verification methodology.
V AEuropegg A RS KIF N¥Y2yAaSR ONARGSNREIF OFGFf23dz2S 2F &d:
level 3) should be developed in close collaboration with the renesvajds market
participants (producers, traders, consumers). Example information are:

* type of input materials (substrate) used
* the classification of input materials as products;products, ag. residues, processing
residues or wastes

N.

2 CEN/CENELEC Joint Techhic@lY YA G 61 $S mn a9y SNH& YIyl3SySyid FyR S
N Y é

energyi N} YaAAGA2Y ¢ 2 2NJ] Ay 3 D NRhdrdlesghediplimhcéldf FNi1632%acedr@ingh
to RED Il article 19.
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* plausibility check bvolumes of input materials (substrate) versus volumes of output
materials (gas volumes) over a certain specified production period

VEKS StAIAoAtAGe ONRGSNRI F2NJ SEGSNYLFE FdzRAG?2
level 3) should be delmped in close collaboration with the renewable gas market
participants (producers, traders, consumers).

VOEGSYyarzy 2F dlidzZtAde AYyF2NNIGA2YE o6FT1F Fadan
possibility to access renewable gas multipurpose certégas is a wish of renewable gas
market participants.

15S@St2L) Iy | 00dz2NF S (GSNX¥Ay2fz23e 2F Il asSz2dza K
JrasSa¢é YR daoA2YSUKFIyYySe Ay Ot2aS 02ttt 02N (A:
(producers, traders, gsumers).

T¢k1S AyG2 O2yaiaRSNIGA2Yy (KS SEA&GSyO0S 2F aNBy
provide a holistic view on the renewable gas market including different purposes of end use
applications (se&igure2).

9 Take sector coupling into consideration via the integration of different production technologies
and also different energy carries. To do so, pay attention to REGATRACE Work Package 4
Integration d GoO from different renewable gas technologies with electric and hydrogéh G
systems

1 TheEN 1@47-13 standardshall ke elaboated within the CEN 16325 working group if it can be
properly used to overcome problems of harmonisation of verification metihagies.

3The European Staacd EN16247 specifie the requiremenfor energy auditing.
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4 Content ofa Renewable Ga&oO

4.1 Introduction

As explained in the introductionn iseveral European countries, national Renewable Gas Registries
have been established, some on voluntary basis, others with government mandate. Their main
purpose isto creatt Renewable Gas Certificates specifying the installation, quantity and quality of
renewable gases injected into the national gas gri@tose contact with market participants,
producers, consumers and traders has provided the establistegfistries to gain a lot of experience

on the topic ofRenewable Gas Certificatéw different end usesnd purposes, including thene of

end consumer disclosure. This information is paired with the syang experience collected by AIB

on operating tle EECS scheme rulearticularly for the power sectomwhich providea multipurpose
energy certificate schemge a forum for cooperationbetween issuing bodies anihternational
certificatetransfer, anda contractual framework foscheme compliance rules

Consequently, REGATRACE may provide a unique, holistic view to describe the wide range of minimum
to maximum requirements on the content of a Renewable GaS.3 o do so, this chapter is divided

into subchapters starting with a citation of the requestsRED Il on @s(see chapter £ Definitions
according to Art 19. RED. IAdditionally to these requirementshapter 4.3 Practicalities on the
Content of a Renewable Gas@provides insights collected by th&aBATRACE project consortium,
which goes beyond the legal requirements.

4.2 Definitions of guarantee of origin (®0) according to Art 19 RED Il
Article 19 (2) defines:

a 0 X guarantee of origin shall be of the standard size MV{h. No more than one guartee of
origin shall be issued in respect of each unit of energy produced X 0 €

Article 19(7) requests:
a TA guarantee obfriginshallspecifyat least:

a. The energy source fromvhich the energy was produced and the start and end dates of
production.

b. Whethe it relates to:
(i) electricity;
(i) gas including hydrogen; or
(iii) heating and cooling
c. The identity location type and capacity of the installation where the energy was produced.

d. Whether the installation has benefited from investment supportwhether the unit of energy
has benefited in any way from a national support scheme, and the type of support scheme;

e. The date on which the installation becamgerational and
f. The date and country of issue and a unique identification number.

Simplified infrmation may be specified on guarantees of origin from installations of less thdW 50

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY Page9 of 43
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4.3 Practicalities on the Content of a Renewable GasG

4.3.1 Introduction

RED Il only lists the minimum content of the ener@O§ In relation to biomethane (and other
renewable gases)Yhe GoO should be extendednd includes additional attributeswhich provide
essential insightfor transparency reasonsenablingconsumers to make conscious choicasd
potentially increase monetary incomés producersTo simplify the understanding of different types
of attributes and their content, REGATRA@#vides a possible categorisationtbé attribute list of a
GoOin the deliverabl REGATRACIE2.1Updated Guidelines for creating the European Biomethane
GoQ.

4.3.2Volume and identification of a @O

4.3.2.1 Registration of production beyond the MWh

In accordance with RBDarticle 19.7 (a) GoOs are issued for a sgific producton period While @Os
have a standard size of 1 MWHh, it is unlikely tia exact production during a predefined production
period comes down to undMWh. Therefore, it is proposed that the residual gas produdbeyond
the last MWh,is recordedin the Registration Database, ar@mhn beadded to the net production
volume of the subsequent production periadcase of GO issuing

4322 Gaining data handling efficiency througtbundling of certificates in a set

In order to prevent double counting, itéssential that every @ has a unique identification number.
In line with RED Il article 19.7 (Big helps to identify and prevent double issuing, double transfer and
double cancellation

With huge volumeshaving many single certificatesf 1 MWh causs efficiency problems in
registration databases, for both data storage and transfaerefore the concept of the certificate set
is introduced. A certificate set consistthe identification numbers of the first and the last certificate
in the set All datafields oneach certificate in that set are identical, except for the unigientification
number.

4.3.2.3 Splitting a set

When an Account Holder chooses to transfer only part of a certificatat gpats split into two sets,
each identified bythe identification numbers of the first and last certificate in the newly established
sets.

The issuing body works only on the level G§O creation and transfer, not on the level of
transportation of physical volumes.oG can be transferred between participants and deactivated by
the respective owner. The issuing body records the correspondi@t@nsfers for each participant.

For efficiency, @0s can be bundled in certificate sets, which are further handled in the esgrided

in this documentOn the other hand, a@ can be split to provide for different recipients. However,

AG Ad AYLRNIFYyG G2 AGNBaas GKF G G tad befsiliGeel G G NR 6
Chapter4.3.3.Attributes of a ®0). All theother attributes of 500 (attribute levels 1, 2 and 3) remain
unchanged especially characteristics about substrates (attribute level 3).

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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4.3.3 Attributes of a @O

4331 Introduction

The production of biomethane and the generation of Certificates require relialderdentation.The
centrepiece of such a Certificate 00@ is the list of attributes which hold the essential information;
on the one handinformation about the quality of injected biomethane, its sources, auditor statement
and, on the other handinformation about the biomethane production planErom technical and
organisational point of view, attributes are considered data fields witmnlBdatabase of the
registry/issuing body.

The categorisation of thed® attribute list suggested by REGATRAdNEdes thetypes of renewable
gas @O attributesinto four different attribute levelsREGATRAQR.1 Content and attributes of
European Biogthane Guarantees of Origmovides a first descriptioaf the Composition of @Js on
attribute levelin Chapter 3.5vhich is further developed within this repofetails on the technical
requirements of GO attributes have been explained @hapter 3.2 of REGATRACE Deliverable 2.1.
Chapter 4 Content of a GoO describe standardised attributes.

Renewable Gas Certificate and its attributes Q GATRACE

Renewable Gas Certificate

Mini Substrate specific
2« Dynamic data
= Qualitative data (plausibility
L checks; feedstock-related)
= Third-party audit
= Substrates, processes,

Plant specific

- Static data

= Third-party audit

= Country, metering point,
plant type;

'GHG emission mitigation
i = Max: Sustainability criteria ) =
(REDcert, ISCC) —

Source: Biomethane Certificate by Biomethane Registry Austria

-. : (example provided by AGCS)

Requirements on Renewable Gas Certificates
Gas specific * Comprehensive and conclusive attributes

gy”a’t’_'t“fatad . * Versatile and flexible design to fulfil legal
tantitative ozta requirements
= audit: registry-specific; . . N
e T T + Harmonised design of attributes to enable
- Gasvolumes IT-processes behind Europe-wide,
(metering/clearing data) cross-border title transfers
- This project receives funding from the European Union's Horizon 2020 Framework Programme for Research and Innovation under Grant Agreement no. 857796

Figure3, here below illustrates the four attribute levels comprising the relevant information for a
Renewable Gacgertificate The information presented within an attribute may be provided by
different parties who contribute to the issuing of th@@. The main purpose of the graphic illustration
is to explain the separated information flowsovided by different auditing partieshich merge within
the attribute list in order to create a viable andast @O holding all necessary information on the
respective renewable gas product.

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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Renewable Gas Certificate and its attributes § GATRACE

Renewable Gas Certificate

-
Plant specific Substrate specific ==
. . = Dynamic data == imn
. ﬁ:::;s::v audit o = Qualitative data (plausibility =
+ Country, metering point, substs checks; feedstock-related) = i
\anttv'e- ! andvolumes) = Third-party audit —r |
P 55 = Substrates, processes,
‘GHG emission mitigation
y - Max: sustainability criteria |
(REDcert, ISCC) —

Source: Biomethane Certificate by Biomethane Registry Austria

-. j (example provided by AGCS)

Requirements on Renewable Gas Certificates

Gas specific * Comprehensive and conclusive attributes

N g\’“art”_r;:t‘_jatad . = Versatile and flexible design to fulfil legal
SLEREEEE) requirements

= audit: registry-specific; N . -
e * Harmonised design of attributes to enable

+ Gas volumes IT-processes behind Europe-wide,
(metering/dearing data) cross-border title transfers

_ This project receives funding from the European Union's Horizon 2020 Framework Programme for Research and Innovation under Grant Agreement no. 857796

Figure3: lllustration of the four attribute levels of a Biomethane Certificateomprises the relevant
information for a Renewable Gasd®

4.3.32 Attribute level 1z plant/installation -specific information (master database)

At the moment of issuing thed®, it will be automatically assigned to tRegistrant. Such data are a
pre-requisiteto create a @O with further attributes whose information will be provided at a later
stage. The timeline for the creation of @G is presented ifrigure4.

Information on the installation at which the renewable gas product of th@OGwvas produced,
represents the first attribute level. This type of information is static, considered to be constant
information unless constructional adaptations of the plant, e.g. proiductapacity, are performed.

Thus, each Renewable Gas Registry / Issuing Body should prepare a master database including all
relevant information and data on the producing installation.

Attributes to be recorded on the @ are:

9 production facility according to point (c) of Art 19 (7)

V the type of installation (see Anné&y;

V the energy source (see Anngx

V (optional)injection and withdrawal metering point

V the biomethane production capacity of the BPIl in MW th (HHV)

1 production facility accordingo points (e) and (f) of Art 19 (7)

V commissioningthe date when the BPI first became operatignal

V the country in which the relevant BPI is situated

V the location of that BPI, being its latitude and longitude; and/or country, city and postal
code (accorihg to Annexd);

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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i static production informatiorwith relation to received suppoyi&according to point (d) dRED II
article19 (7)

V an indication whether and to what extent the Originating BPI had received Public Support
relating to its investment (investnm support) and/or relating to produced output
(operational support, e.g. Fedd subsidy)

V Areference to the type of support scheme (support description)

9 static informationclarifying that this i@ renewable gas product, according to point (bRED
Ilarticle19 (7)
1 type of gas producedyrid compatible hydrocarbon gases

4.3.3.3 Attribute level 2 z Gas productionquantitative information (renewable gas injection
volumes)

The second attribute level contaiguantitative data and information on the renewable gas product

of the related GoO.

Attribute level 2 includes basic information on the volume and production paiatithe ®O (set)
identification numbe¢s) The moment of making information of attribute level 2 avialideis equivalent
to the issuing time of the @D.

A unigque identification number of thed® that remains unchanged during the fulbQ lifetimeis
essentialin order to identify the @O and henceprevent double counting (double issue, double
transfer and double cancellation).

Attributes are

1 unique identification number of the &, or the first and the last identification numbers of the
GoO set

9 energy sourcérom which the energy was producgd

9 the classification of the energy source as a producproaluct, agricultural residue,
processing residue or waste

1 energy carriefelectricity, gas incl. hydrogen, heating or cooljng)

production period

9 volume: 1 MWh (The standard size of adis 1IMWHh. fie total volume of a production patch
is identified by the certification ID scheme but not explicitly recorded.)

=

In orderto handlethe coding structurescross bordeiin a transparent and clear mannex 30-digit
code in the GS1 coding structure is promuss (see Annex 3 and here,
https://www.gsl.org/docs/barcodes/GS1_General_Specification.idfontains a country prefpa
company prefix, a product prefix, a sequential number amtheck digithat is universallyalculated
with the same formulad prevent erroneously transferred GS1 numbers to be acceptable

4.3.3.4 OPTIONALAttribute level 3z qualitative information (third -party information,
substrate and process data)

When it comes to Renewable Gas Certificates as createdthplishedRegistries, ths level represents

audited information dedicated to the substrategicluding details on processing, quality, voluges

well as GHG emission volumes and characteristics of the renewable gas prdsincedhe Certificate

shall represent the greenval®¥ (G KS NBySglofS Il ax OSNIFAY daljdz f

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
- Programme for Research and Innovation under Grant Agreement no. 857796 Pagel3of 43




Q REGATRACE
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gas product shall be published on the@ A clear requirement from market point of viewenewable

gas producers and tradeggs to be able to define the monetary value of the@bagd on the quality

2F GKS NByYySgloftS 3Ira LINPRAOGP® hy (GKS 2GKSNJ KI yR
consumers to understand details of the quality, origin and green value of the renewable gas product
(respective GO) in order to base thepurchase on a conscious choice.

LG akKz2dzZ R 6S y2GSR GKIFG &adzOK daljdzZ £t AGe ONRGSNRI €
described in Art 29 RED II. It has to be noted at this point, that the Art 29 requirements are not
obligatory for @Os as they relate to the transport sector target obligations and not to the purpose of
labelling for end consumer disclosure. Sustainability criteria shall not be depicted on@adBording

to RED lIConsequently, the authors include a note about thabligatory relevance for the@® for

the purpose of readefF NA Sy Rf AySaa FyR f16SftfSR adzOK RSOl Af &

Thisreport does notprovide details on the use of the electronic document for other purposes than
consumer disclosure, but it establisHe®y more data can be contained arsimilar type oélectronic
document. This has multiple advantages:

a) prevent double disclosureif a single electronic document can be used to serve multiple
purposes, the risk is reduced that another certificate than @ds used to claim the
consumption/supply of renewable gas by consumers/suppliers

b) efficiency gains bgynchronising administrate processes handling the same data
C) increase transparency for consumers by providing increased level of;detail

d) transparency, security, simplicity and high level of services for the respective market
participantsparticularly related to climate relevaimpact

e) the Competent Body will hold the necessary knelow and will thus act as knowledge
lighthouse for the renewable gas sector, providing support to the market participants.

Attribute level 3 includes attributes which are created by external audities validation of the plant
has been performed or at least qualitative checks of data of level 1 and 2 have been performed.

For renewable gas volumes, primarily from biomethane, the input for the production process may vary
significantly by time and voie. It is common practice, to apply a mix of different substrates for
biomethane production via anaerobic digestion. Especially whistting biomethane plants may vary

in their substrate composition over the year (seasonal availability). The big ageardathe anaerobic
digestion processare that a vas range of organic materials (substrates) may be utilised/treated to
produce biomethane. On the other hand, the more complex the compositions of substrates, the more
versatile the biotechnological proce®ecomes. The main aim of the diverse substrate composition is
to reach

9 a suitable nutrient compositioto reacha high microbiological degradation rate of the applied
organic materials
9 a stable biotechnological process
1 with high gas yieldthanks to high productivity)
Thus, the attributes of level 3 of any biomethane certificate represent the complexity of applied
substrates and the complexity of the versatile biotechnological process. Only a knowledgeable external
auditor with the suitale skill set will be eligible tmcludethe necessary attributes of level 3.
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However, such auditing is very complex and not required fas@ f&r the purpose of labelling for end

consumer disclosure. More detailed information on the auditing requirements and process for
attributes of level 3 are provideid chapter5.5 Auditing attribute level 3 (qualitative, substrate specific

data). ¢ Kdza = GKS aljdz- f AGe AYyF2N¥IGA2YyE aKFff 8S KIFNY
border transfers.

Optionalattributes are

1 According to renewable gas producers, traders andsamers on the current renewable gas
market (Q1 2020before implementations of RED the following information is an important
requirement to set the monetary value of &Renewable Gas Certificate aridence, it is
recommended to provide such informatiéma Europewide harmonisedmanner:

V More detaileddescriptionof source materials to produce the renewable gascording to
point (a) of Art 19 (7)as in annex;

V Clear technology codensidered in direct relatiorotthe technology of conversion as in
annexs;

* biomass for biomethane production via anaerobic digesteehnology(see EN 16325,
Annex B)

* biomass for syngas production via gasificatiechnology(see EN 16325, Annex B)

* electricity, hydrogen, carbon diadé, water for syngas productiona PtG)

V GHG emission intensity expressed in g CO2 eg/MJ LHV and additionally in g CO2 eg/MWh
LHV.

4.3.3.5 Attribute level 47 transfer-specific information

Attribute level 4 has a special ranking within the four attribute levest is the only one, which does
not provide any information on the renewable gas product per se. Attribute level 4 contains
information which is specific to the transfer and/or trade only. Although it is not related to the quantity
and quality of the reawable gas product, it provides essential information to enable the
(semi)automated ITprocesses necessary to conduct the crbesder transfer of the GO, for example
information on target registry or receiving entity and transfer identification timduiiog time
stamps.

Example of #@ributes are

9 the unique ID number assigned to the@ by the issuing Competent Body, see normative
Annex RED JI

9 the identity and country or region of the Originating Competent Body

the date when the electronic issuamof the @O took place

1 mode of delivery
1 relevant for @O, according to Art 19 RED Il

* pook and claim

=

1 relevant fortype of certificate referring to biomethane applied in the transportation sector;
Sustainability criteria according to A0 RED |l
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* mass balancing

4.3.3.6 Challenges & Recommendation

To enable harmonised crog®rder exchanges, competent bodies will have tgraland harmonise

their attribute list, as well as their respective technical requirements and organisational business
processes. However, thieds to be balancedgainst the natural wish of national Issuing Bodies to
retain their own data, in order fothis to be easily available for other purposes, and their ability to
influence the specification of their registry. Such concerns need to be overcome in order to gain trust
YR LI NI A OALJ A ghitektyre 9 dzNB LISQA NB I A &G NE

A minimum consensus for haonised attributes is a preequisite if there is to bemooth and faultless
crossborder transactions and trade of GoOs within Europe.order to develop a competitive
renewable gas market which tackles the challenges of climate change and providatiandolthe
administrative issues of a national and European certificate schérmaanost favourable option is to
developone centralised registry, in each country, with the ability to cover all types of renewable gases
and all types of applications. lingplifies the operational processes while offering maximum trust and
transparency to all market participants, while preventing double counting and double claiming
(REGATRACPD3.1 Guidelines for establishing natiotbmethane registries2019) It will also
significantly reduce transfer handling cost.
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5 Auditing

5.1 Introduction

Renewableenergycan be produced via different technologjdsom various energy sources and in
various energygarriers Not all of themrequirethe same level ofontinuous auditsasare relevant for
production technologes using biomass or biogagspecially when thewre based on unlimited
available resources such as wind and photovoltaic. Those generatiots pl@Enproviding renewable
energy via a input, which is noteasily replaced by a nemrenewable input whether intentional or
erroneously Therefore, the generation processafchelectricity @O can be done by using otiene
production plant information(technology, size, address, maximum injection volume = attributes
levell) and energy related production data (measured by electricity network operators = attributes
level2), whichmeasurements are usually available by a neutral third party at a satisdigicuracy level

as they also used for billing purpos@&ased orthat information, the creation of electricity @0 can

be majorly automated and require minimal manual workload.

For renewableenergy production from biomass and biogasspecially when trarisrred and
consumedn the form ofbiomethane, the mairnnput substrates for the production processayvary
over time and volume significantly. Therefore, providing production plant informatsuch as
maximum injection volume and energy production volume measured by network operdtms not
sufficeto create a renewable gasoG with its fullset of (optional) information at the time otreation

For biomethane information on the substrate lould be provided for correct categesation of
renewable gas or to the highest exteninclude volume information on each substrate. Such
information can be added by the production plant operator during tle®@&reation process. But for
maximum security ad trustworthinessan external and neutral audit@hallverify the input materials
used to generate the dedicated production volume (external audit for attributes of level 3).

5.2 Types and Requirements

5.2.1First-party Audits

This type of audit is only requiréd audit internal processes, e.g. in order for the competent body to
proveits eligibility to operate according to specific scheme rules. As there are not yet any set scheme
rules, this report is mainly concerned with the external audits which refer ¢éoahdit of specific
attributes of a Certificate. Those auddse limited in scope to a single organisational unit and are
conducted for operational trustworthiness to the government and market participantgpon
conclusions by internal audjtexternal awlits may be orderedThe definition is provided ithe
glossary, anex 1.

5.2.2 Third-party/External Audits

External audits/inspections adefined in chapteb.5Auditing attribute level 3 (qualitative, substrate
specific data)p. 19). Such audits are necessary to provide proof for the correctness of provided data
on a Renewable Gas Certificate. The followingchdpters will provide insights on the requirements

of the audithg process and the eligibility of auditors concerning each attribute level separately.

RED Il icle 19 does not define the requirements and eligibility of auditors foO&. The following
guestions remain:

- who might be an eligible auditor of tHeptional)GoO attributes of level 3?
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- How might a standardisation of auditors across the European Union be achieved?

The latter point on harmonisation of standardisation requirements on auditors &8s a clear
requirement to allow crosborder title transfers and trades, but not yet legally defined. The
REGATRACE consortium therefore recommends the CEN technical working group to take up the topic
of standardised requirements to decide upon the eligipitif auditors for attribute level 3 of ad®.

The following requirementshouldbe suggested:

1 auditors may be independent and either accredited by a competent national public authority,
or accredited against ISO 19011:2011, which sets out requirememndsifliting bodies.

9 accreditation of an auditor ry be granted by competent national public authorities which are
officially responsible for the recognition of auditors, in line with the national transpositions of
RED II.

9 accreditation may be performed bya national accreditation body that is a member of the
International Accreditation Forum (IAF); by the bodies referred to in Article 4 of Regulation (EC)
No. 765/2008; by bodies having a bilateral agreement with the Europeaspextion for
Accreditation EA); or by an accreditation body that is a full member or associate member of
ISEAL.

The external audit may be split into different levels depending in the attribute levels and the internal
processes of the Registry. The potential audits for each levebgnained in the following chapters in
detail.

5.3 Auditing attribute level 1 (plant specific data; auditing of BPIS)
Each biomethane producer shall undergo a plant aoddr to admittanceto the nationalbiomethane
registryissuing body.

All biogas and bmethane producing units must undergo initial audits in their home country
confirming that the units are qualified as a biomethane production facility. This qualification may be
different in each Member State and national registdge to different requirenents on technical
capability, equipment, processing potential of substrates and others. The task of an audit in this
respect is to document the possibility to produce biogas/biomethane in the manner of the technical
limitations of the production unit. Imrmation of this initial audit are not attached to theoQ. They

serve as a basis for the registration as production facility in a biomethane registry/issuing body and
such plant informatioris usually not changed during the production perjashless adapitions are
conducted of the production unit.

The national registries may perform the audits with their own staff or may appoint independent
auditors. In case the audit is outsourced to a rameredited auditor, the registry must exercise control
over whether the audit was duly performed andorrespndingly- gain confidence that the correct
volume of biomethane has been produced and injected. It is preferred appointing or use an accredited
auditor under national law or alike. See also the Best Practice Recommendation for Production device
Inspectiors on https://www.aib-net.org/eecs/bestpracticerecommendationysee Chapter 2.4 d
REGATRAUR?.1 Updated Guidelines for creating the European Biomethang ZB49)

Auditingof BPlsnaybe done in accordance with EN 1624.7

TheEN 1@47-1 standardshall ke elaboated within the EN 16325 working groupit can be properly
used to overcome problems of harmonisatiofwerification methodologes:
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a) each measurement device registering data that is being used to determine the amount of
Output for the purposes of @s, is correctly positioned in order to measure the quantity
needed for calculating the amount obGs to beissued.

b) after onsite verificatiom of the BPI and its measurement equipment, the formula for calculating
the amount of @Os correctly reflects the amount of Qutput that qualifies for fugposesof
GoOs, or whether amendments to this formula are needed.

Whenthe grossgas productiormeter readingneeds to be deducted with other measurement data,
e.g.measuredauxiliary consumption, the configuration wfeters needs careful checking, aswldoes
the way the measurement data is computed into a nett gas production value d@rsGssuing. T#i
configuration and calculation must be subjected to apds ithas proven toenableerroneous ®O
issuing, eitherby fraudulent data reporting by Registrants, either by mistake. Fraudulent and
erroneous reporting show to occur less frequent in countvilkere there is a higher chance for being
audited.

5.4 Auditing attribute level 2 (quantitative, gas specific data)

There are two main options on how audits of level 2 attributes are performed by established
Biomethane Registries. However, metering data of network operators are always the basis for content
and audit of attributes level 2.

Article 25 (4)of the direcive 2009/73/ECon the common rules for the internal market in natural gas
states:

€Tasks of distribution system operators:

0 XHach distribution system operator shall provide system users with the information they need for
efficient access tancluding use of, the systed.X 0 €

One of the tasks of the network operators is to meter injection (and consumption) data of system
users. Biomethane plant operators injecting into the national gas grids are considered system users
whose metered injectiordata are automatically retrieved on a regular basis (usually monthly) by
network operators via metering devices to be automatically processed further

Interface for data import by network operators into Biomethane Registry:

1 Either the network operatorspvide data manually to the Biomethane Registry or the data
transfer is performed automatically via an interface. Such a data transfer shall include
coordinated business processes, standardised communication channels-kéag, ETP, SFTP,
webservices, wb-based client solution, standalone client solution) and a harmonised data
format (e.g. csformat, xmHormat, MSCON$rmat).

9 If the data provision is done by the network operators, th@G arecreated based on metered
injection data directhyand autamatically accepted as audited attributes in the Registry system.
No further external audit for attributes level 2 is thus required.

Thismethod provides for a simple option from a technical point of view and highest security level
concerning the correctres of data from organisational and technical point of vigls option Is highly
recommended to Member States in the process of establishing national Issuing Bodies and Registries.

Interface for data import by external auditors into Biomethane Registxjer&al auditor provides
content and audit of attributes level 2nother option is to provide data manually by the registry user
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or by authorised external auditon the example of the Biogas Registry Germany, the same auditor
may provide information foattributes of level 2 and level 3.

The advantage of measurements by gas grid operators, is that these are recorded by measurement
equipment which is used for billing purposes in a regulated environment. There is henoeeative

for high measurement awiracy outside thériggers provided by the @ systemlf the meters arenot
followed up by grid operatorsit is to be agreed whethespart from auditing the metereading, the

meter accuracy needs to lmhecked e.g. througtregularly updated calibratiocertificates (e.g. every

5 years).

5.5 Auditing attribute level 3 (qualitative, substrate specific data)

5.5.1 Requirements on attributes level 3

Renewable gas producers¢raders and consumers of the currergnewable gasnarket (Q1 2020,

before implementation ofthe REDII) request to publishcertain & lj dzi £ A G &  dfytfe2 N I (A 2
renewable gas product to present the green value oftipgoduct. Thus, on the practical sidajch

Glidz- € AG& ONRGSNKAEdza ¥l &y 10 SActribigdo YAS BARE S Rshmaxdmum

quality informationthat may be attached to the @ | & &G 2LIGA2y |t & AYyF2NNYI (A2
information may lead toexpanding the purpose of thdocument and embedding the & in a
multipurpose energy attribute certifate, similar to Renewable Gas Certificates created by

established Renewable Gas Registriésnsequently, the requirements on the audit of the respective

attributes are also presented in this report.

5.5.2 Standardisation of audits
C2N) GadaAGBNXI 6At DOBNRNXH G2 ' NI Hd w95 LLZ G§KSN
respective auditors: voluntary schemes accepted by the European Commission (e.g.: REDCert, ISCC,
etc.) shall provide the respective informatidexperiences from plant opators show that auditing on

GKS fS@St 2F aGadzadl Ayl oAf jwhiéh had Mibd gerfoimedon & yedlg NRA y =
basis) might cost several thousands of EyROyearo dzLJ (2 Y2NB (GKFy € wmMnZnnan
audits including severalubstrates and supply chainghich can put a high financial burden on small
installations(see REGATRACE, DPfidated Guidelines for creating the European Biomethane GoO,

2019 Chapter 4.2.8.Suchd 2 dza G Ay oAt Ade& ONARGSdOR | ¢ 32 o0Se2yR

However, the specifiauditing requirements of & for the purpose of labelling for end consumer
disclosure have not yet been legallgfined butare crucial to allow for crodsorder title transfers and
trades. The REGATRACE consortium therefore reemaisrthe CEN technical working group to take
up the topic of standardised requirements to decide upon the eligibility of auditors for attribute level
3 of a @O.

5.5.3 Creation process of Renewable Ga®Gs via input of auditor information

The timeline for creing a Renewable GasoQ is very specific to the nature of renewable gas
production (substrates and biotechnological process, Bigare4). As mentioned in chaptet.3.3.3

the moment of making information of attribute level 2 availableuld beequivalent to the issuing
time of the @O, when following schemes operated by estaldidiRenewable Gas Registriksother
systems,there will betime spenton communicating this data to the registry where the@ are
issued, antbr on verifyingthe measurement data before issuingoweverthe (optional) attribute 3
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level data on thez00is usually reported by the Registrant and ex post verified on an annual basis
the attributes of level 3 are usualerifiedwithin an external audit process done on a yearly basis.

Usually audits of attributes level 3 are performed once a yeahfofast calendar year, dor the past,
however providing a leap of faith for the producer for the following year, so for the fuilmese audits
can be conducted for different production time periods, usually annually.

Only when information on attribws of level 1, 2 and 3 have been created, tl®©®as reachetlll
completenesswhich represents a major difference to the issuing of @Qor energy from non
biological sourcewhich only requires the data of attribute levels 1 (pkspecific informatn) and 2
(meter data)In some countrieghe issuing of &ertificate including attribute 3 will be postponed until
after audit, whichputs a challenge on the markéir the leftover time fortradability of the GQO.

Exampleof timeline:

9 January 2020 to &ember 2020production periog
1 January2021 audit

January 2020 volumes are therefore audited in 202 pest If anyissuingerrors would be found in
the audit, and if the ®Os have been trasferred in the meantime, this will be rectified in the issuing
of the future @Os.
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From organizational point of view the dedicated external auditor is granted access to the
issued baseline @O via access to the registry IT-system and is thus able to insert the
information of attribute level 3 in the GoO.

Biomethane plant

ryry

Biogas plant
(anaerobic digestion)
Upgrading

natural gas grade

» Biomethane production

Biomethane )
Certificate

« Monthly creation of biomethane
Certificate by biomethane registry

P

Attachment
of auditing report

» Auditing report is attached to the
Biomethane Certificate by the auditor
within the biomethane registry

A

Auditing
process
» Evaluation of biomethane production

of the past calendar year and creation
of the auditing report for the past

calendar year

pe g
\ X 4 j = ,_
Transfer Cancellation - |

A

of biomethane Certificate of biomethane Certificate

with attached auditing report
» Cancellation in the biomethane
registry by end user to prove final
consumption and devaluing of

biomethane Certificate

Figure4: Lifetime of a Rnewable Gas @0 based on the example of the Biomethane Registry Austria: from
the creation of a completdincluding the attachment of auditing reports for attribute level)3via transfer to
cancellation for proof of final consumption

5.6 Auditing attribute level 4 (transfer specific data)

Attribute level 4 has a special ranking within the four attribute levilgcludes information on the
transfer process of ad® between account holders.is the only one, which does NOT contribute any
information on therenewable gas product per sk EECS there is ay8arly technical audit foreseen
on the I'Tmessage transfer, on top of tieyearlyonsite AIB member auditThis technical audit has
proven its value and increased quality assurance in message handbmgver, it requires an
agreement between Issuing Bodies for a joint messaging systemuaiity management system.

5.7 Operational practice
Theexpectedprovisions of each Nationalob® Schemeouldcomprise
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each Account Holder shall be required to keep secret any passwords and other information
used to establish that communications purportedly made on its behalf in connection with the
National @O Scheme are duly authorised ("authorisation data");

each Compeint Body shall require Account Holders to agree that any communigatioich

IS sent using its currently applicable authorisation deg&alid and is committing to the Account
Holder;

the Account Holder(s) and the relevant Competent Body shall be obimectain all records

to which they have had access relating to thaOdor not less than 5 years after its Cancellation
(or such longer period as may be required by applicable national legislation);

and

each Competent Body shall ensure that its maraual automated information systems for the
issue, holding and transfer ofoG are able to support audit of all transactions with respect to
GoO held on its Registration Database or transferred to or from such Registration Database.

5.8 Recommendations and outtok to examples for national

T

implementation
The requirements for auditors of Renewable Ga®&have not yet been clarified within RED
and, thus, the REGATRACE consortium recommends to the CEN technical working group to
consider the topic of standardiderequirements to decide upon the eligibility of auditors of a
GQp.

REGATRACE recommends the EN 16325 technical working group to take up the topic of
standardised requirements to decide upon the eligibility of auditors for attribute level 3 of a
GoO takeninto account the differences of electricity and renewable gas.
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6 Differences of Renewable Power and Renewable Gaxds

6.1 Comparison of the supply chains for renewable power and gas

production
The supply chain for the production of a Renewable Powe® & quite straighforward as it
comprises the data of attribute levels 1 (plaspecific information) and 2 (meter data) and does not
require any additional external audit for theoQ to reach fil validity.

For renewable gas volumes, primarily from biomethane, the input for the production process may vary
significantly by time and volume. It is common practice to apply a mix of different substrates for
biomethane production via anaerobic digesti Especially wastieating biomethane plants may vary

in their substrate composition over the year (seasonal availability). The big advantage of the anaerobic
digestion process is that a vast range of organic materials (substrates) may be utilisedftteat
produce biomethane. On the other hand, the more complex the compositions of substrates, the more
versatile the biotechnological process becomes. The main aim of the diverse substrate composition is
to reach

1 a suitable nutrient compositioto reacha high microbiological degradation rate of the
applied organic materials

1 a stable biotechnological process

1 with high gas yield (thanks to high productivity)

For the issuing of the complete Renewable Gas Certificate, the whole supply chain has to be covered.
The complexity in the creation of the Certificate is based on the question if attributes of level 3 should
be included and to which extent. Thus, the attributes of level 3 of any Renewable Gas Centifisate

be able to represent the complexity of apmliesubstrates and the complexity of the versatile
biotechnological process. Only a knowledgeabigstworthy and neutral external auditor with the
suitable skill set will be eligible to create the necessary attributes of level 3.

6.2 Comparison of attributes

Attributes of levels 1 and 2 are equal for Power and Ga®s5 However, attributeof level 3 §ee
chapter &4.3.3.4 OPTIONALAttribute level 3¢ qualitative information (thirdparty information,
substrate and process datagre of major importance to represent the quality of the Renewable Gas
Product.The auditing process ford® attributes of level 3 leads to at least two major differences of
Renewable Power and Gas@

1) an external audit is required pecify a set of attributes related to theoG, even though such
information can be entered by production plant operators (still a final confirmation step should
be envisaged also by scheme rules / regulation on audits of renewableo@e G

2) the GO withall its attributes can be created to its full extent only after suclaadit, which
can be even in the next calendar year if the audit is done once per year

Attribute Level Renewable Power GO Renewable Gas @&

Level 1 A static data A static data
A plant specific data A plant specific data
A auditing of installations A auditing of BPIs
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type of production plant, metering A type of production plant, metering
point, etc. point, etc.

Level 2 A dynamic data A dynamic data
A quantitative information A quantitative information
A energyspecific data A energyspecific data
A automatic audit with metering A automatic audit with metering
data data or external audit
Level 3 A dynamic data
A qualitative information
A no attributes A third-party information
A no external audit required A substrate and process data
AdcadzadGrAylroAtAGe
to Art 29 RED I
Level 4 A transferspecific information A transferspecific information

Tablel: Comparison of Renewable Power and Renewable Ga®%

The link between Renewable Power and GaO& will be examined within REGATRACE WP 4
Integration of @O from different renewable gas technologies with electric and hydrogéns@stems
However, the REATRACE consortium recommends the CEN Standard Working Group to pay attention
to possible applications for sector coupling.
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7 Attachments

7.1 Annex 1- Glossary

Account Holder

Person or organisation in respect of whom a Transferables Account or a Cancellation Account is
maintained on a BPI Registration Database.

Alteration

Correction by the Competent Body of any data ob®@ case that an error is introduced upon issuing
of the @O or in the course of the processing of thed>

Approved Measurement Body

Person or organisation that is responsible for collecting and determining (on behalf of the BPI
Registrant) measured values of the Import and Export Meters of a BPI, andhvalsidieen approved
by a Competent Body to measure gaseous energy.

Attribute

Information field within the electronic document, comprising different types of information related to
the installation (BPI), quantity and quality of the renewable gas product.

Attributes are essential to the overall value of the renewable gas as ditfenarketing pathways
require different characteristics/specifications of the renewable gas product according to the
legislative framework and consequently lead to different monetary values for renewable gas
producers. Attributes shall be harmonised fromganisational (audited attributes) and technical
(content option of field) point of view to enable Eurepéde harmonisation. Biomethane Certificates

are shaped by their specific attributes which have to be designed in a holistic and flexible way to fulfil
all requirements of the respective marketing pathway and underlying legislative framework. At the
same time, Biomethane Certificates have to be harmonised to allow a transfer betwsgatéms of
different competent bodies.

Association of Issuing Bodig(AIB)
AIB is registered in Belgium as aisbl with office in Koning AlHa&r 20 v bus 19-BO00 Brussels.
Authorised Issuing Body

A body operated under governmental mandate to responsible for the issuing@fa@cording to Art
19 RED Il and the respective national implementation.

Bill of Lading

Document issued by a thinglarty company responsible for transport confirming the qugnoir weight
of the product taken over for transport, based on mutually agreed meter requirements, used for
invoicing.

Biomethane
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Renewable gaseous fuel of biological origin, comprising principally methane, the energy content of
which is derived from bioass.

Biomethane Producing Installation (BPI)
The biomethane producing installation is defined as follows:

a) In case of anaerobic digestion of biomass, all components in the production chain must be
considered as integral part of the installation whertetenining the GHG emissions caused in
the installation. These components include receipt and storage of feedstockteptenent

of feedstocks, anaerobic digestion, storage and treatment of raw biogas, storage and
treatment of digestate, raw biogas upgiad (purification, separation of carbon dioxide), local
biomethane storage.

b) In case of producing biomethane through synthesis from gas generated by gasification of
solid biomass all components in the production chain must be considered as integraf part
the installation when determining the GHG emissions caused in the installation. These
components include receipt and storage of feedstocks, gasification, purification of raw gas,
methane synthesis, aftereatment and local storage and biomethane.

4. 22FyR OfFAYE

A term to indicate that the @0 can be transferred, independently of the energy which it related, from

one holder to another, i.e. trade of the physical product is decoupled from the transfeo©@§.CGA

G.221 FYR /fFAYE [/ SNIAFAOFIGS OFy 0 Sitteltesyf@® SNNBERX
one holder to another; transfer of the physical energy carrier is decoupled from the transfer of the
AYGNRYEAAO @I fdzS RSaAONAROGSR 2y GKS a.221 lFyR Ofl
carrier can only be attributed to th& 2 dzZNOS YSy A2y SR 2y GKS a. 221 |y
corresponding Certificate is cancelled. The mode of delivery farsG@ll be book and claim, as

referred to in Art 19 RED II.

Cancel

To remove a Certificate frorm Transferables Account the request of the Account Holder for the
purposes of enabling the Account Holder to realise benefits as may be accoridedddor to comply
with a legal obligation.

After final consumption of a @ for purpose of end consumer disclosure it is cancedtegdrevent
double use or double counting.

Cancellation Account

Record on a BPI Registration Database incorporating Cancel@slahd relating to a particular person
or organisation.

Cancellation Statement

Electronic receiptwhich provides evidence to a Nationad@ Scheme Participant and the respective
beneficiaries of the cancellation of theQ at the time of cancellation of one or more@s and which
is not transferrable to any other NationabG Scheme Participant or beficiary.

Cancelling Body

Body which cancels d®s in order to confirm the final consumption of the entity owning the
cancellation account and to prevent further transfer between Natior@D&cheme Participants.
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Competent Body

Body duly authorised under ¢hlaws and regulations of any state to exercise or discharge any
legislative, governmental, regulatory or administrative function associated with the administration of
a National @0 Scheme designated by the government in accordance with Article 19 REbBdI.

Competent Body's Agent

Person or organisation engaged by the Competent Body to perform on its behalf any of its obligations
relating to the administration of @Os.

Consumption Declaration

Declaration with respect to the gaseous energy inputs of a BPI, corresponding to the seguga
energy consumption of the BPI.

Core principles

To be formulated in relation to all Competent Bodies, Issuing Bodies and transfer schemes following
the example of EECS, which is attached in Annex 6.

Disclosure

Process whereby a supplier providesttocustomers information about gaseous energy that has been
supplied. The disclosure information must equal the cancell@@<ss

Domain

Geographic area containing BPIs with respect to which a Competent Body is responsible for issuing
GoOs.

Energy Input Fetor

Proportion (expressed as a factor of not more than one) of the Net biomethane production of a BPI
which is from a single type of Input, as specified in tb®@Esuing Request for the period over which
biomethane has been produced by that BPI andliat single type of Input.

ERGaR aisbl

ERGaR (European Renewable Gas Registry) aisbl is an internatiepaifitarganisation established
dzy RSNJ . St 3Aly ¢ 6AGK A b3 10M0BRAsalsi SNER aSIad Ay wd

Expiry

The prevention of transfeand cancellation of a@® as a consequence of the passing of a given period
of time since the production of biomethane. Expiry ends the lifetime of 1h®.G

Export Meter

A device, or collection of devices, and supporting arrangements for determining tityuof gas
flowing from a Production Device to a distribution or transportation system:

a) Pipeline transportation: One or more device(s) and supporting arrangements for
determining (in whole or in part) the quantity of gaseous energy flowing from a BPI to
distribution or transmission system.

b) road, rail, waterway transportation: the metering device or equivalent to it applied for
determining the volume indicated in the respective Bill of Lading
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External audit/inspection

Externalaudits/inspections are carried out by independent, third party professionals who perform an
impartial audit/inspection of the BPI and biomethane consignments produced within a dedicated time
period. The external auditors/inspectors do not have a develapéationship with the organisation

that they are reviewing and therefore are not influenced in any way. This secures objectiveness
throughout the audit/inspection. External audits are specifically conducted to prove qualitative
attributes of renewable gagolumes produced, upgraded to natural gas quality and injected into the
natural gas network. An audit in general results in additional information added to the biomethane
consignment such as usage of substrates, acknowledgement of volumes and calcilatitasions.

Greenhouse gas emission

The sum of greenhouse gas (GHG) emissions caused along the whole biomethane supply chain,
including all relevant emissions from biomass production and conversion processes, up to delivery to
the final user. The GHG emiisn resulting from forwarding biomethane/renewable gas in the natural

gas pipeline system is to be included in the calculdtidrhe generated GHG emission value is
expressed in CO2 equivalent in grams per MJ of Low Heating Value.

Gross Gaseous Energy

Total Gross gaseous energy production oBRIas evidenced by measured values collected and
determined by an Approved Measurement Body with reference to its Import and Export Meters
(adjusted by meter amendments and the outcome of any disputes).

Guaranteeof Origin (®O)
The RED®ltefines the purpose of Guarantees of Origin as follows (recital 55):

o0Guarantees of origin issued for the purposes of this Directive have the sole function of showing to a
final customer that a given share or quantity®f SNH& 61 & LINRPRdzZOSR FTNRY NBy!

Specificallyaccording to Article 19 paragraph 7 REBBiomethane Guarantee of Origin (BG@8)an
electronic document certificatecontaining the purpose of thed®,issued by:

(a) a Competent Authority;ro

(b) by a Member acting as the duly authorised agent on behalf of a Competent Authority, under
the laws of a State

as a guarantee of the nature and origin of energy for the purpose of providing proof to the final
consumer of energy that a given shareqoiantity of energy, as the case may be:

(i) was produced from the energy source to which the guarantee relates; and/or
(i) was produced by the specified technology type to which the guarantee relates; and/or

(i) has, or the Production Device(s) whjmroduced it has (or have), othattributes to which
the guarantee relates;

4 The default value for GHG emission during pipeline transportation is to be determined as corresponding to the
average methane loss factor in the European natural gas transmission system, as soon as such an average loss
factor has been fully defined by Magaz, the Technical Association of the European natural gas industry and
through further consultation with the natural gas transportation industry

5> The Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the
promotion of the use of energy from renewable sources (recast)

¢CKAA LINBP2SOG NBOSAGSE FTdzyRAy3a FNRY
- Programme for Research and Innovation under Grant Agreement no. 857796 Page29of 43




Q REGATRACE
Higher Heating Value (HHV)

The higher heating value, HH{\also known as the gross calorific value (GCV) or higher calorific value
(HCV) of a fuet is defined as the amount dfeat released by combusting a specific quantity and
returning the temperature of the combustion products to 25°C, which assumes that the latent heat of
vaporization of water in the combustion products is recovered.

Internal audit

Internal audits, sometimesalled firstparty audits, are limited in scope to a single organisational unit
and are conducted for management review and other internal purposes and are carried out by, or on
behalf of, the organisation itself. Upon conclusions by internal audits mataudits may be ordered.

Import Meter

One or more devices and supporting arrangements for determining the quantity of gaseous energy
flowing into a BPI from a distribution or transmission system or onsite production.

Input

Amount of a specific type of raw material (identified in accordance with AAneconsumed by a BPI
during the production of biomethane as Output.

Issue of biomethane GO

Process of creating the biomethan@@and recording it in a Transferable Account in a Registration
Database.

Low Heating Value (LHV)

Low heating value, LHV, also known as the net calorific value (NCV) or lower calorific value (LCV) of a
fuel, is defined as the amount of heat released by costing a specified quantity and returning the
temperature of the combustion products to 150°C, i.e. assuming that the latent heat of vaporization

of water in the combustion products is not recovered.

Net gaseous energy production

Gross biomethane productioof a BPI minus the consumption of gaseous energy in course of the
production of biomethane.

Originating BPI
BPI1 which produced the Output to which a biomethane consignment relates.
Output

Amount of biomethane produced by a BPI and measured by an AppM&adurement Body in units
of IMWh.

Production Auditor

Approved Body, independent of a Registrant, which has been appointed by the relevant Competent
Body to examine the information provided by that Registrant ino® Gsuing Request, in order to
confirm the accuracy of the Production and, where appropriate, the Consumption Declaration in
relation to that ®O Issuing Request.
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Production Registrar

Person or organisation responsible for assessing applications to register BPIs for the purposes of the
nationd GoO Scheme.

Public Support

Extent to which financial Support (other than through the sale or Cancellatioro@8)Ghas been
received or is receiving for investment in qualifying BPIs or for their current production of Output.

Registrant

Person in whosaame a BPI is registered in a Registration Database, thedrayvner of the production
device or the party duly assigned by this owner.

Registration Database
Database operated either by a Competent Body or by a third party on its behalf, comprising:
a) Tansferable and Cancellation Accounts and tl®©&in those Accounts;

b) details of BPIs and information provided to the Competent Body or a third party on its behalf
in connection with the registration of those EG!s; and

c) details of @Oswhich have been transferred in or out of that Registration Database
Registration Functions

Registration of BPIs and the issuing and registration a®<Gin respect of their Output, and the
maintenance of records regarding such processes.

Renewable EnergRirective (recastg RED Il

Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the
promotion of the use of energy from renewable sources (recast).

Renewable gas
Combustible gas produced from renewable ffossilsources, including:
1 biogas/sewage gas/landfill gas upgraded to natural gas quality;
1 methane produced via methanation of syngas from gasification of solid biomass;

1 methane produced from other renewable sources, such as synthesis of hydrogen (using
renewabk electricity) with carbon dioxide of biologic or rbiologic origin.

awSySgloftS 3Ara 2F o0A2f23A0 2NRIAYE A& LINRRAzOSR
gas and biogas.

¢KS SySNH& O2yiSyl -@¥F2 b3y ¢ediode@dabia DFRS B &
other than biomass (wind, solar, hydropower, etc.).

Transfer request
Request to transfer one or moreoGs which specifies:

a) the identity of the relevant @Os;
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b) the identity of the Transferables Account in which suo®&areheld:;
c) the identity of the Transferee's Transferables Account; and

d) the Registration Database on which such Transferables Account is held, and which is made
by the Account Holder of that Transferables Account or the operator of a trading exchange
which the Account Holder has notified the relevant Competent Body is authorised to make
such a request in relation to @® held in its (relevant) Transferables Account.

Transferables Account
Record on a Registration Database relating to a particular AccoudéHatorporating:

a) @Os Issued to that Account Holder by the Competent Body operating that Registration
Database; and

b) GOstransferred to that Account Holder which in either case have not

1 been transferred to another Transferables Account on this or another Registration
Database; or

1 been Cancelled; or

1 Expired; or

1 been Withdrawn.
Transferee
Account Holder whose TransferablescAunt has been nominated in a Transfer Request.
Transferor

Account Holder who has requested the Competent Body in whose Registration Datalz@édsah@éld
on its Transferables Account to transfer thaa@to another Transferables Account.

Type of instalation
Type of technology used in the conversion of Input into Output.
Withdrawal

Removal of a @ from a Transferables Account or the amendment of its status by the Competent
Body on whose Registration Databasea@Gesides, with the intention to correan error in Issuing
it.
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7.2 Annex 2- Biomass Codes

Level 1: Biomass

¢KA& LINR2SOi

category Level 2: Biomas:
Description Code Description Code| Full code Remarks
Food/feed crops 01 |Maize silage 01 | BMO0101
Sorghum bicolor silage 02 BM0102
Sugar and fodder beat 03 BMO0103
Cereal whole plant (GPS) silage 04 BM0104
Grass silage 05 BMO0105 | cultivated and harvested on agricultural fiel
Other food/feed crops 06 BMO0106
Coproducts 02 |Second (catch) and cover crops 01 BM0201 | see worksheetCover crops"
(the main production process has beer DDGS 02 | BMO0202 |usable as animal feed
gigziﬁgl\): arlr;(:;llrf |S$%ancereaalsaer 52? Rape seed cake 03 BMO0203 |usable as animal feed
quantity or another quality of a Other agricultural byproducts 04 | BMO0204
secondary material) Unspecified 05 BM0205
Agricultural, aquaculture, fisheries and| 03 | Liquid pig manure (slurry) 01 | BM0301
forestry residues Solid pig manure with bedding 02 BM0302
(the material has any marketable uses Liquid cattle manure (slurry) 03 | BMO0303
other than energy generation) Cattle manure with straw 04 BM0304
Chicken and turkey manure 05 BMO0305
Cereal straw 06 BMO0306
Corn and sunflower stover 07 BMO0307

NEOSA@Sa
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Bagasse 08 BMO0308
Corn/maize cobs 09 BMO0309 | cleaned of kernels of corn
residues that arelirectly generated by
Forestry residues 10 BMO0310 |forestry (not including residues from relateq
industries or processing)
residues that are directly generated in
Aquaculture/fisheries residues 11 BMO0311 |flsheries(not including residues from relate
industries or processing)
Other agricultural, aquaculture, fisheries| 15, | gpozy2 | F€Sidues from related industries and
and forestry residues processing
Grape marcs and wine lees 13 BM0312
Unspecified 14 | BM0213
I(:;L%Crerlsas'tle?r?azehsalgu;rlsy marketable uses| 4 FESEIIES (1o 1990 [IEEEEEg PlEE S LI :‘?grlﬁspurgcj)i:eg;itg]t;ﬁ;;rakl)l;tc PRSI
other than energy generation) Slaughterhouse waste 02 BM0102
Spent grains (from breweries, distilleries| 03 BM0203
Stillage from bioethanol production 04 BM0104
Crude glycerine 05 BM0105
Sludge from pulp and paper mills 06 BMO0106
Other organic processing residues 07 BMO0107
Unspecified 08 BM0208
Wastes 05 | Sewage sludge 01 | BM0101
(the material is discardedhtended to Source separated municipal organic wag 02 | BMO0202
g;g;gzged arisquireaiofhe Biomass fraction of MSW 03 BMO0103 |without source separated household waste
Biowaste from private households subje( 4 BMO0204

¢KA& LINR2SOi
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not fit for use in the food or feed chain,
including material from retail and wholesale

Biomass faction ahdustrial waste 05 BM0105 and the agrefood and fishand aquaculture
industry
Food waste unsuitablg for human and/or animal
06 BMO0106 | consumption
Roadside grass cutting 07 BM0207 | Contanimated, not suitable for animal feed
Used cooking oil of vegetable origin 08 BMO0208 |used to cook food for human consumption
Used cooking oil of animal origin 09 BMO0209 |used to cook food for humatonsumption
Other organic wastes 10 BM0210
Unspecified 11 BM0211
if cultivated on land in ponds or
Algea/seaweed 06 |Algea cultivated 01 BMO0601 | photobioreactors
Algea norcultivated 02 BMO0602 | harvested from natural environment
Seaweed 03 BM0603
Unspecified 04 BM0604
Unspecified 07 |Unspecified 01 BM0701

Cover crops

Winter barley

Hordeum vulgare

Winter triticale | Triticum x Secale
Winter oat Avena sativa
Sunflower green| Helianthus annuus
Rye green Secale cereale

Mustard green

Sinapis alba

Summer barley

Hordeum vulgare

Summer oats

Secale cereale

¢ KA a
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7.3 Annex3 - Technology Codes

Level 1 Level 2 Second
First stage stage
Full
Description |Code] Description Code |code Remarks
Biogas production through anaerobi
digestion of biodegradable organic
matter under controlled temperaturg
. in closed bioreactors
Qnearpbm Unspecified 01 |T0101
igestion : : :
Water scrubbing 02 |T0102 Biogas upgrading and s_epgratlon of
methane from carbon dioxide
Chemical absorption 03 | T0103 SIBIES JIVEREE NG| € ;epgratlon &
methane from carbon dioxide
Pressure Swing Adsorptid 04 | To104 Bi09as upgrading and separation of
methane from carbon dioxide
Membrane separation 05 |T0105 EIEEEE LpgiEelie artdap_argtlon &
methane from carbon dioxide
Cryogenic separation 06 |T0106 Sleges Jyzalasling Ene ;epgration 2
methane from carbon dioxide
Bi Synthesis gas production through
'Or_n_ass, thermocatalyticalasification of solid
gasification biomass
Unspecified 01 | T0201
Catalytical methanation 02 | T0202 Catalytical methanation of syngas
Biological methanation 03 | T0203 Biological methanation of syngas
collection of methane rich gas from
In-situ anaerobic degradation of
organic matter in landfill
Landfill gas Unspecified 01 |T0301
collection Water scrubbing 02 | T0302 Landfill gas upgrading and separatig
of methane from carbon dioxide
Chemicahbsorption 03 |TO303 =il g g e anq se_:paratlc
of methane from carbon dioxide
Pressure Swing Adsorptiq 04 | T0304 -l g LpelEting anq sgparatlt
of methane from carbon dioxide
Membrane separation 05 |T0305 OO BRI Mg S _sep_aratlor
of methane from carbon dioxide
. . Landfill gas upgrading and separatic
Cryogenic separation 06 | TO306 of methane from carbon dioxide
Unspecified Unspecified 01 |T0401
CKA&d LINRP2SOG NBOSA@GSE FdzyRAy3a FTNRY
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7.4 Annex4 - GHG emission reduction calculation

to REGATRACE Deliverable 2.2.

RULES FOR CALCULATING THE GREENHOUSE GAS IMPACT OF BIOMASS FUELS AND THEIR FOS
FUEL COMPARATORS (according to Annex VI. of RED I1.)
B.METHODOLOGY

Greenhouse gas emissions from the production and use of biomass fuels, shall be calculated
follows:

(a)Greenhouse gas emissions from the production and use of biomass fuels before convers
electricity, heating and cooling, shall be calculatsd a

E=-e+a+a+ 84+ a g escal ccsq Eccr

Where

E =total emissions from the production of the fuel before energy conversion;

eec =emissions from the extraction or cultivation of raw materials;

e =annualized emissions from carbstock changes caused by lange change;

e, =emissions from processing;

eq =emissions from transport and distribution;

e, =emissions from the fuel in use;

escz=emission savings from soil carbon accumulation via impreggitultural management;
eccs=emission savings from GEapture and geological storage; and

eccr=emission savings from G€apture and replacement.

Emissions from the manufacture of machinery and equipment shall not be taken into accou

(b)In the case of caligestion of different substrates in a biogas plant for the production of bioga
biomethane, the typical and default values of greenhouse gas emissions shall be calculatec

E=Zn:-E,,
1

where

E =greenhouse gas emissions per MJ biogas or bibame produced from caligestion of th
defined mixture of substrates

S=Share of feedstock n in energy content

E.=Emission ig CQ/MJ for pathway n as provided in Part D of this Annex (*)

A

21 Wa

where
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P, =energy yield [MJ] per kilogram of wigtput of feedstock n (**)

W, =weighting factor of substrate n defined as:

I, 1—AM,
Wn = z’l‘ln'(l—smn)

where:

In =Annual input to digester of substrate n [ton of fresh matter]
AM, =Average annual moisture of substrate n [kg water/kg fresh matter]

SM, =Standardmoisture for substrate n (***).

(*)For animal manure used as substrate, a bonus af @&eq/MJ manure € 54 kg CQeg/t fresh
matter) is added for improved agricultural and manure management.

(%) The following values of.Bhall be used for calculating typical and default values:

P(Maize): 4,16 [MJgaJkg wet maize @ 6%6 moisture]
P(Manure): 0,50 [Wgagkg wet manure @ 96 moistura

P(Biowaste) 3,41 [MngaJkg wet biowaste @ 766 moistura
(%) The following values of the standard moisture for substrate Shall be used:

SM(Maize): 0,65 [kg water/kg fresh matter]
SM(Manure): 0,90 [kg water/kg fresh matter]
SM(Biowaste): 0,76 [kg water/kg fresh matter]

(cIn the case ofto-digestion of n substrates in a biogas plant for the production of electric
) biomethane, actual greenhouse gas emissions of biogas and biomethane are calculated as

n
E= Z Sn * (eec,n + €td,feedstock,n . €l,n — esca,n) = €p + €td,product + €y — €ccs — €c
1

where

E =total emissions from the production of the biogas or biomethdpefore energ
conversion;

S =Share of feedstock n, in fraction of input to the digester;

€ec.n =emissions from the extraction or cultivation of feedstock n;

€t feedstock,—€MIissions from transport of feedstock n to the digester;

€in =annualized emissions from carbon stock changes caused byutndhange, f
feedstock n;

Esca =emission savings from improved agricultural management of feedstock n (*);

€ =emissions from processing;

edproduct  —€MISsions frontransport and distribution of biogas and/or biomethane;

eu =emissions from the fuel in use, that is greenhouse gases emitted during combust
€ccs =emission savings from G€apture and geological storage; and
Eccr =emission savings from G€apture and replacement.
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(*)For &caa bonus of 45 CQeg/MJ manure shall be attributed for improved agricultural and

manure management in the case animal manure is used as a substrate for the productio
biogas and biomethane.

(d)Greenhouse gas emissions from the use of biomass fuels in producingcéigcheating an

cooling, including the energy conversion to electricity and/or heat or cooling produced, s
calculated as follows:

(i) For energy installations delivering only heat:

E
EC, = —
"h
(i)For energy installations delivering omlectricity:
E
ECel - -
el
where

EG e=Total greenhouse gas emissions from the final energy commodity.
E =Total greenhouse gas emissions of the fuel before-@naversion.

o =The electrical efficiency, defined as the annual electricity produleided by the annu.
fuel input, based on its energy content.

h =The heat efficiency, defined as the annual useful heat output divided by the annu
input, based on its energy content.

(iiFor the electricity or mechanical energgming from energy installations delivering useful |
together with electricity and/or mechanical energy:

ECel = E ( Cel i nel )
Net \Cel *Ng + Cn - 1y,

(iv)For the useful heat coming from energy installations delivering heat together with ele«
and/or mechanical energy:

E Ch -y )
50w = (
Mh \Cel - Nt + Cn - My

where:

EG =Total greenhouse gas emissions from the final energy commodity.
E =Total greenhouse gas emissions of the fuel before-@nuversion.

o =The electrical efficiency, defined as the annual electricity produced divided by the
energyinput, based on its energy content.

h =The heat efficiency, defined as the annual useful heat output divided by the annual
input, based on its energy content.

Ga =Fraction of exergy in the electricity, and/or mechanical energy, set t&d@@Q =1).

G, =Carnot efficiency (fraction of exergy in the useful heat).
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Renewable Gas

The Carnot efficiency,dor useful heat at different temperatures is defined as:
Th — Ty
Cph= =2
Th
where:

Tw=Temperature, measured in absolute temperature (kelvin) of the useful hegdoait oi
delivery.

To=Temperature of surroundings, set at 273,15 kelvin (equaltG)0

If the excess heat is exported for heating of buildings, at a temperature beloRC 23,1
kelvin), G can alternatively be defined as follows:

G, =Carnot dficiency in heat at 150C (423,15 kelvin), which is: 0,3546
For the purposes of that calculation, the following definitions apply:

HWO23aSYySNI A2y Q akKlff YSIy (GKS aAayvydzZ Gy
electricity and/ormechanical energy;

(iWdza SF¥dz KSFGQ aKlkfft YSIy KSIFG 3ISYSNIGS
for heating or cooling purposes;

([iHWSO2y2YAOlLftfe 2dzaGATAIO6tS RSYIFIYRQ akl f
heator cooling and which would otherwise be satisfied at market conditions.
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