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1. Status




Elia Group — Energy Track & Trace service °

> Recap

API-first approach

» First priority to API developer platform,
enabling service providers to build
services using granular certificates

* Alignment with EnergyTag on API
standard

Alignment with Project Origin

* We further aligned on nomenclature and
business concepts with Project Origin.

* We adopted the concept of Slices under
immutable Granular Certificates

N - x I

O M hitpsyfwww.traxes.io/

GC Registry API

This work, performed with data science

Granular Certification Registry service &=

[ Base URL: ett-dev.eliagroup.io/interface/registry/vl ]

contractor Future Energy Associates, proposes a
i V1 of the EnergyTag GC Registry API
New Ue‘slgﬂ of the API for the Energy Track & Trace Granular Certification REgISlI'y‘ after further allgnmenl OfEOHCep‘S with |

towards a RESTful AP which aligns to the business domain resources

Specification. The documents are open for
comments ond suggestions - a v2 will be

Energy Track and Trace

published later, based on feedbock

Overview Flows APl Documentation

Schemes

ENERGY

EnergyTag

e o £5%% Future Energy Associates

GC Registry
API Specification

Immutable
attributes

L ]
certificates Granular Certificates are objects that the or energy by an Asset in a given timeperiod ~
/certificates Get Granular Certificates in the registry £ ‘
| /certificates [lssuing Body only] Create Granular Certificate in the registry v ‘
Jcertificates/{certificateID} Get Granular Certificate with specified ID V}
Energy Track and Trace ser I Jcertificates/{certificateID} [IssuingBody only] Withdraw Granular Cerfiicate with specified 1D vB. w
/eertificates/{certificatelD}/slices Get Slices linked to a specific Granular Cerlificate AV ‘
li A Granular Certificate has a collection of Slices linked to it. When a Granular Certificate is issued, it has one initial Slice, representing the complete volume of the Certificate. This Slice can be further spliit, A
slices and Slices can be transfered from one Certificate Account to another.
/slices GetSlices in the registry N ‘
Slice-A: 300
Production-Solar: 400
Claim-Solar: 100
e
Slice-B- 100 ConsSlice-A: 100 §
- . -
- . - )
o - . = Consumption: 300
Slices SR L Conlice-8: 200 |
f-n > @ ;
<. Claim Wind: 200 |
- . -
- . - . -
- P Production-Wind: 700
Slice-D: 500
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Energy Track & Trace has three main

e Onboarding of production &
consumption assets/devices

«  Connect to trustworthy
metering data to issue
granular certificates

*  Certificates are kept in wallets
*  Wallets can be owned by asset
owners, energy suppliers,

traders, etc
+  Certificates can be transferred
between wallets

Issuance of

Granular
Certificates

capabilities

Integration

®
® ENERGY

® TRACKGA&TRACE

Registry is single source of
truth for immutable granular
certificates.

Registry is publicly verifiable,
but sensitive data is
obfuscated/encrypted
(Pedersen commitments)
Registry is auditable & tamper
evident (Merkle trees & layer-2
blockchain)
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Emerging design questions

o
ENERGY

.0 TRACK&TRACE

Prerequisite: “Granular Certificates can never leave a registry”.

How can we allow users to freely
transfer certificates (across
borders)?

/

Issuance of
Granular

Certificates

How can a user claim production
against consumption located in
different registries (& countries)?

How can we allow users to keep
certificates from different
registries in one place?
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Unlocking cross-border cases

Clear need for a common wallet concept.
Project Origin will not only deliver an Open Source registry service, but as well an Open Source wallet service.

*  Certificates are kept in wallets
*  Wallets can be owned by asset
owners, energy suppliers,

traders, etc

+  Certificates can be transferred
between wallets

*  Wallets can contain
certificates from multiple
registries

Issuance of
Granular
Certificates

Wallets

ProjectOrigin

Project Origin

Development
work has
started

o
% T

ENERGY
RACKS&TRACE
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[
ENERGY

Unlocking cross-border cases ®
® TRACKG&TRACE

A wallet holds the owner keys to prove ownership
Wallet of granular certificates.

One wallet can hold keys for granular certificates
located in multiple registries.

Transfering certificates to another wallet becomes
a matter of “transferring the keys”.

The registry contains the single
source of truth of granular
certificates.

Registry Registry

Granular certificates can never
leave the registry during their
lifecycle.

Ownership of Granular certificates is
proven by owner keys.
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[
ENERGY

Unlocking cross-border cases ®
® TRACKG&TRACE

Wallet owner
requests cross- Wallet
border claim

Registry Registry

i

" Prod GC
-

Registries will verify the claim
request against governance
rules, act and respond to the

wallet
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. o
Work in progress! ®  ENERGY

® TRACKGA&TRACE

Integration
work has
started

Issuance of

Granular
Certificates

Registry

Project Origin

Wallets

Project Origin

Development
work has

started .
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se interact

Want to get involved in Project
Origin?

Go to the Open-Source repository:

Energy connector
[Capability]

Jiv ranular me
Issuance of

Granular
Certificates

Asset owner

Onboard asset to GC issuance
ithdraw asset from GC issuance

=P Capability in whity

Issue or Withdraw GCs (& slices)
IAP1]

[

Issue GCs (& slices) and assign ownership to a wallet
Withdraw GC (& slices)?

AP

Wallet owner
[Person]

Control over the wallet, GCs & slices, delegations! .
&P

Grant delegation to
[4P1]

i Wallets
Third pal'ty ! Ew Service Act on behalf of wallet owner
AP

Provider
[Software System] |

Provide the owner services on top of their wallet
to gain insights into their data or perform actions
for the owner

ETT implemen¥
[Software System]

ISRV LIS LM By

Project Origin

Transfer slice to other wallet

Other wallets
[Sofiware System]

Other wallet, might be different implementation
or hosted elsewhere

|
Request transfer, slicing or claiming of slices.
Get GC slice information {for verification)
ey

Request transfer, slicing or claiming of slices.
Get GC slice information {for verification)

o e e e S

Read public data to verify the authenticity of GC (slices) and claims
[e.g. JSCMHTTF]

!

Registry

[APT]

Project Origin

Cross-registry claims (2-phase commit)
[A&P1]

Other GC Registries
[Sofiware Sysiem]

Other registries that support the same protocol,
enables cross-registry claims

RGY
-K&TRACE

Blockchain
[Extemal system]

Conventional blockchain that will store a series
of hashes for each merkie tree, ensuring that
data within the free cannot be changed without it
being visible

Publish merkle roots for each batch of events

Uses rules defined by shared group

il

Governance

[Capability]

Will replace hard-coded rules to a uleset
defined by a shared ownership of the
participating registries (ao. cross-border
constrainis)
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Elia Group — Energy Track & Trace service
> Roadmap 2023

e i R A R e

4

e Current focus

Storage assets in GO-GC
Energy track & integration in
trace Germany

Integration with the

proof layer offered
by Project Origin

Cross-border
claiming

Multiple scenarios to be
tested, as stated in our
concept note in 2022

N~ — -

®
® ENERGY

® TRACKGA&TRACE

GO-GC
integration in
Belgium

“Market-based” CO2
intensity calculations
based on Granular
Certificates

Under consideration
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ENERGY
Development roadmap Energinet v TRACK&TRACE

» List Certificates

* View Certificate
Details

* Change

Ownership \/%
>

« GO-GC
integration

* Project Origin
Registry

EnergyOrigin V0.7 EnergyOrigin V0.9

EnergyOrigin V0.5 « Match EnergyOrigin V0.8
Production and

Consumption rg. * APl release

Cancel * Production Go-
* Withdraw Live

* Expire

Simple Match and Claim

Access to test of 3rd party API’s for development

Project Origin Integration GO GC
Q2 2023 Q3 2023 Q4 2023




& =2 © 5 https//demo.energioprindelse.dk

& ENERGY ORIGIN

< C

43 ENERGY ORIGIN

Metering
Certifica

Transfer:

[  httpsy//demo.energioprindelse.dk/dashboard

43 ENERGY ORIGIN

Dashboard
Production
Metering Points
Certificates BETA

Transfers BETA

Dashboard

3 https://demo.energioprindelse.dk/certificates

Certificates

This is the beginning

This page is based on real data and is working towards the coming solution regarding certificates. So it is not just a test, though these data cannot yet be used in a legal sense. It wil
when itis out of beta and can be used legally. So you can try this without any consequences.

TIME

13-Jun-2023 07:00-08.00

13-Jun-2023 06:00-07:00

13-Jun-2023 05:00-06:00

13-Jun-2023 04:00-05:00

13-Jun-2023 03:00-04:00

13-Jun-2023 02:00-03.00

13-Jun-2023 01:00-02:00

13-Jun-2023 00:00-01.00

12-Jun-2023 23:00-00:00

12-Jun-2023 22:00-23.00

METERING POINT

571313000000000200

571313000000000200

571313000000000200

571313000000000200

571313000000000200

571313000000000200

571313000000000200

571313000000000200

571313000000000200

571313000000000200

AMOUNT

14.527.990 Wh

13.916.430 Wh

13.585.280 Wh

12.436.500 Wh

11.449.080 Wh

10.071.740 Wh

9.654.770 Wh

11.062.210Wh

18.064.810 Wh

14.744.250 Wh

Results per page

10 -

View certificate

View certificate

View certificate

View certificate

View certificate

View certificate

View certificate

View certificate

View certificate

View certificate

1-100f 1168

1-to-1 demo environment of
current development level

Demo site with personas, where it
is possible to explore simple use
cases

Built on top of the
coming EnergyOrigin Platform under
development by Energinet

Accessible in "production" with
Danish MitID Erhverv accounts

Features
e|ssuance of example Granular
Certificates
Certificate overview
*Transfer Agreements
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TRACK&TRACE



mailto:michael.piron@elia.be
mailto:datahub@energinet.dk

Pilot test

2 Welc‘:ome.to.lc_

IC

ichtbl




J ENERGY
l TRACK&TRACE

' We expect that detailed guarantees of

origin for green electricity can contribute
to the market-driven expansion of
renewable energy.

In a pilot project, we want to enable

hourly transparency about the origin of
green electricity.




®
® ENERGY

® TRACKGA&TRACE

Elia Group, Granular Energy and Lichtblick have launched a pilot project
on granular certificates together

& Sfia group

Elia | 50Hertz | EGI

Transmission system operators in
Belgium and parts of Germany

Member of the Energy Track & Trace
consortium

Providing granular register into the pilot
project

N

granular ¥
enerqy

Energy Startup located in Paris (France)

Offering solutions for managing and
trading clean energy with tools to support
24/7 energy certificats

Operates as competitive service provider
on Energy Track & Trace register

Providing own platform including
interested customers in the pilot.

O LichtBlick

One of the largest electricity providers on
the German market

Contracts always include 100% green
electricity, according to its own statement
completely from Germany

Would like to pilot test and offer 24/7
tracking for first customers

25



® ® neroy
® TRACKG&TRACE

In our pilot project, we want to test 24/7 CFEs in Germany over their
entire route with the official GO registry as basis

LichtBlick  Offer 24/7 CFE for own customers

Access to certificate
information from
ETT registry

Connection to
avoid double
counting of

GOs and GCs.

26



.ENERGY
®e TRACKSTRACE

Insight into the Granular Energy Platform

Create allocation

4 N
Granular Energy is providing a platform -
. . Carbon-free usage
to energy suppliers to match generation i ooy
to consumption with hourly granularity oty
Annual
+
We are working with a few energy Production devices
o
suppliers in Germany, including ° o
LIChth ICk Matching over time 01 Jan - 31 Dec N °
0 Hourly averages

We have been working with Elia Group \,\f—/\/\
to bring an additional assurance layer
on the matching by using the ETT III I II

registry

AN
TR

Consumption Il Hydro I Wind BN Solar Unmatched

27



®
® ENERGY

® TRACKGA&TRACE

Set up before the integration with ETT registry

Energy supplier systems

Consumer > granﬁ'
hourly data energy
Matching done on > Reports and
Producer Granular Energy platform visualisation
hourly data >

28



®
® ENERGY

® TRACKGA&TRACE

Set up after integration with ETT registry

If site in 50hz area

GC issuance ETT registry
Consumer or > ®
Producer hourly data O ENERGY
® TRACKG&TRACE

Triggering

Data sent for cancellations

If site not in 50hz area GC issuance for matching
Energy supplier systems i

\
granular
[
Producer hourly data Granular Energy platform backed by GCs

29



o
ENERGY

.0 TRACK&TRACE

In the course of the pilot project, we want to further develop various
things towards productive use

May 2023 Q3/2023

Official press Receiving metering data
announcement of the from the 50Hertz control
pilot project area directly from 50Hertz

Q4 /2023

Integration of storage
in Elia Group ETT
Registry

» time

A /\ \

Connection of the Elia Connection of our ETT Scaling of the project, integration of
Group ETT Registry to the register to the GO system further Lichtblick customers, expansion
Granular Energy Solution of the UBA to further energy suppliers.

30



J ENERGY
TRACK&TRACE

Questions
and Discussion




THANK YOU FOR PARTICIPATING TODAY!

We look forward to see you all again next time

Find us online
at www.enerqgytrackandtrace.com



http://www.energytrackandtrace.com/
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