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About OneNet

The project OneNet (One Network for Europe) will provide a seamless integration of all the actors in the
electricity network across Europe to create the conditions for a synergistic operation that optimizes the overall
energy system while creating an open and fair market structure.

OneNet is funded through the EU’s eighth Framework Programme Horizon 2020, “TSO — DSO Consumer: Large-
scale demonstrations of innovative grid services through demand response, storage and small-scale (RES)
generation” and responds to the call “Building a low-carbon, climate resilient future (LC)".

As the electrical grid moves from being a fully centralized to a highly decentralized system, grid operators have
to adapt to this changing environment and adjust their current business model to accommodate faster reactions
and adaptive flexibility. This is an unprecedented challenge requiring an unprecedented solution. The project
brings together a consortium of over 70 partners, including key IT players, leading research institutions and the
two most relevant associations for grid operators.

The key elements of the project are:

1. Definition of a common market design for Europe: this means standardized products and key
parameters for grid services which aim at the coordination of all actors, from grid operators to
customers;

2. Definition of a Common IT Architecture and Common IT Interfaces: this means not trying to create a
single IT platform for all the products but enabling an open architecture of interactions among several
platforms so that anybody can join any market across Europe; and

3. Large-scale demonstrators to implement and showcase the scalable solutions developed throughout
the project. These demonstrators are organized in four clusters coming to include countries in every

region of Europe and testing innovative use cases never validated before.
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Executive Summary

The goal of this document is present the description and implementation of Flexibility Register in the context
of OneNet project’s Northern Demonstrator. The Flexibility Register is envisioned as one of the key building
blocks of the future flexibility markets of power systems where the same flexible assets are used to provide
services for multiple actors and purposes. The Flexibility Register facilitates information exchange related to the
overall flexibility market framework and conducts processes related to asset information management and

flexibility verification and settlement.

The Flexibility Register concept is currently described in many European projects and initiatives, but it is not
yet implemented in scale. The need for the system arises from the energy transition and increasing number of
distributed assets, which need to be connected to the power system without compromising the secure operation
of the system. That is why electricity System Operators need novel tools and practices to manage the system,
one of which is the use of flexibility. The Flexibility Register enables the use of the same resources for multiple
grid services through market-based processes by facilitating information exchange and managing information
about the resources. This document presents how the Flexibility Register concept is designed in the Northern

Demonstrator to achieve the aforementioned goals.

On high-level, the functionalities designed for the Flexibility register include registration and qualification of
resources and flexibility service providers, flexibility contract management and flexibility verification and
settlement. In the architecture proposed by the Northern Demonstrator, a key aspect is cooperation of different
systems and how they share the needed functionalities to facilitate an efficient flexibility market. Thus, the
Flexibility Register is closely integrated to TSO-DSO Coordination Platform as well as Market Operator platforms.
With this structure the Northern Demonstrator aims to achieve a market framework which enables to use of

flexibility and boosts liquidity on the marketplaces.
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1 Introduction

1.1 Task 7.2

This document is the deliverable of Task 7.2 of the OneNet project, in which the Flexibility Register functionalities
are developed primarily for the Northern Demonstrator, which is called Work Package (WP) 7 in the OneNet project
organisation. The Task 7.2 worked in close collaboration with the other Tasks of WP 7, which first defined the
Business Use Cases for the Demonstration to form the scope for the whole demonstrator. After this, the work of
Task 7.2 started by reviewing previous projects and initiatives about the Flexibility Register concept. Next, Task 7.2
organised internal workshops to formulate the functionalities for the Flexibility Register needed by the
Demonstrator concept. Based on this, the detailed planning and implementation of the functionalities were

conducted by the Demonstrator parties.

The objective of the work reported this deliverable is to present the architecture and functionalities of the
Flexibility Register in the context of OneNet project’s Northern Demonstrator. The work done by the OneNet
project, presented in this document, aims to bring more insight to the questions around the functions required

to facilitate future flexibility markets.

1.2 Outline of the Deliverable

The chapter 2 of this document gives an overview of the background of the envisioned system, description
how the definition work was conducted, and which kind of functionalities were defined to be enabled by the
system. Chapter 3 presents more detailed descriptions of two important functionalities of the Flexibility Register,
namely the baseline calculation and TSO-DSO cost allocation. This is followed by detailed description of the
implementation of the functionalities, which is presented in chapter 4. This implementation works as an
important component of the Northern Demonstrator, which is an realization of a multilateral flexibility market,
where System Operators can procure market-based flexibility services in a coordinated manner. Finally, the

conclusions are presented in chapter 5.

1.3 How to Read this Document

This deliverable is part of the WP 7, the Northern Demonstrator documentation. To understand the whole
concept of the Demo, it is advised to acquaint oneself with description of the WP 7 Business Use Cases (BUCs)
in the deliverable D2.3 of the OneNet found in [1]. To find out more about the other components of the Northern
Demonstration concept, more information can be found from other deliverables of the WP 7, namely D7.1 [2]
and D7.4 [3]. The final results of the whole WP7 can be found in the deliverable D7.6, which will be published in

the end of the project.
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2 Description of Flexibility Register functionalities

The concept of the Flexibility Register (FR) is elaborated in several European initiatives and projects. The
work of the task 7.2 of the OneNet project started by studying the state of the art of the concept by reviewing
the documentation of the previous projects. The results of the study are presented in chapter 2.1. The following
chapter 2.2 gives an overview to how the FR concept is already applied in different countries. Based on this, the
following steps of the task started to define the functionalities to be implemented in the Northern Demo. This
was done in collaboration with other tasks and horizontal work packages in an iterative manner. Some of the
functionalities first envisioned were left out and some merged with processes as the design work proceeded.

This process is described in chapter 2.3 and the results of it in chapter 2.4.

2.1 State of the art review

2.1.1 Active System Management report

Overview

The TSO-DSO Report on An Integrated Approach to Active System Management (ASM) is written by ENTSO-
E and four DSO organisations, namely Cedec, E.DSO, Eurelectric and Geode describes as a key set of strategies
and tools performed and used by DSOs and TSOs for the cost-efficient and secure management of electricity

systems. The use of flexibility is a central part of achieving this [4].
Role of flexibility register in the initiative

The ASM report introduces the concept of Flexibility (Resources) Register to enable coordinated, efficient,
and secure Active System Management process. The objective of the Flexibility Register is to gather and share
relevant information on potential sources of flexibility, including structural information about the location of
resources that can provide flexibility. Visibility for the System Operators of the resources connected to their grid
is presented as an important function. Also, settlement of flexibility services between market parties and

supporting the use of aggregated bids are mentioned as key functionality. [4]

The ASM report states that the use of the Flexibility Register should be decided nationally and already
existing tools should be considered when assessing and developing the register. The report also suggests that
the responsibility of the correct representation of the resource information in the register is the responsibility

of the connecting System Operator. [4]
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Relevant functionalities

The ASM report envisions a broad range of functionalities to the Flexibility Register, which can be regarded

as relevant business use cases. These use cases are mainly just listed or mentioned, not specifically described

(4]:

e Manage flexible resource information

e Provide visibility to System Operators about flexible resources in their grid

e  Resource prequalification

e Product prequalification

e  Store prequalification data

e  Evaluate bids in trading phase

e Assess the impact of activating the resource in relation to the current status of the grid
e Share information about congestions to markets

o Verify delivered energy

e Support information exchange of aggregated bids

2.1.2 H2020 INTERRFACE

Overview

The Horizon 2020 project INTERRFACE (TSO-DSO-Consumer INTERFACE aRchitecture to provide innovative
grid services for an efficient power system) aims to create a pan-European flexibility market architecture that
enables seamless integration of different marketplaces and ensures equal and transparent access to all market
parties. An important goal of the project is to enable efficient coordination between system operators in

procuring system services. The project started at the beginning of 2019 and last until the end of 2022 [2].
Role of Flexibility Register in the project

The Flexibility Register (FR) is described in the project as one of the four main components of the planned
architecture called IEGSA (Interoperable pan-European Grid Service Architecture). As the foundation was laid in
the ASM report (see chapter 4.1 of [4]), the main functions of the FR are sharing relevant information about
flexible resources and supporting the settlement process and information exchange. The FR is envisioned to
enable the efficient functioning of the flexibility market by making it possible to use flexible resources, also on
the distribution level, to offer flexibility services [5]. Relevant functionalities from the project’s definitions are

summarized in the following.
Relevant functionalities

1. Resource qualification
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A resource is registered to the FR by an Flexibility service provider (FSP). In this process the basic
information of a resource is collected, and where needed, its information is enriched by System
Operators and national datahubs hosting metering point information and metering data. In the same
process the FR initiates an initial grid check, which is done against a static grid model in the TSO-DSO
Coordination Platform to find out if an activation of the resource can cause congestions at any point in
time. The grid model used in this process presents a so called worst case situation in order to show the
most critical situations where the congestions could emerge. If this is the result, the resource will be
assigned qualification status “qualified with restrictions” and included in the grid check in the Bid
Qualification phase. FSP pools its resources into resource groups, which is the unit offered to the

markets.
2. Product qualification

Market operators communicate their product requirements to the FR, where the product
qualification process is initiated. Resource group characteristics are evaluated against the product
requirements and additionally the qualification can be delegated to the market operator (for example
in a case where TSO is the market operator and activation test is part of the qualification requirements).
Product qualification results are stored in the FR, which is the prerequisite for offering the resource to

the respective marketplace.
3. Trading phase and bid qualification

The FR supports the trading phase and bid qualification by providing resource data, like location and
resource capacities, to relevant parties and systems including the TSO-DSO Coordination platform and
Market Operator. The TSO-DSO Coordination platform’s bid qualification process utilizes the
information about resources when it checks whether the grid can activate the bids in question. The
metering point ID links resources to the grid topology. This is needed to find out nodes in the grid the

resources affects. When a trade is concluded, it is reported to the FR for settlement purposes.
4. Settlement phase

The FR receives metering data from the FSPs or the metering data administrator, e.g. a datahub.
The FR also receives the activated flexibility amount or baseline from the FSP, depending on which of
the two verification alternatives are used. The FR then determines the delivered flexibility per trade.
The verification process also takes into account the activation amount per BRP in cases where the

resources are aggregated from different BRP balances, in order to make balance corrections.
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2.1.3 H2020 EU-SysFlex

Overview

The EU-SysFlex project identifies issues and solutions associated with integrating large-scale renewable
energy and creates a plan to provide practical assistance to power system operators across Europe. Long-term

roadmap is provided to facilitate the large-scale integration of renewable energy across Europe. [7]

The EU-SysFlex project brings new solutions to the market by developing new approaches for system
operation with high share of renewables to market design and regulatory requirements, as well as integration
of new system services and data management plans to cover the pan-European market. The project duration is

November 2017 — February 2022. [7]

Demonstration of cross-border and cross-sector data management and exchanges was conducted in Work
Package 9 (WP 9). The objective of the work package is to test and demonstrate the data management solutions
for flexibility services, developed in WP5. Several demonstrators focus on aspects of data management,
including cross-border communication between different data exchange platforms and with different

stakeholders in order to facilitate the cross-border exchange of flexibility services. [8]

An application for TSO-DSO flexibility data exchange, called Flexibility Platform, has been developed to
facilitate TSO-DSO cooperation to enable efficient and effective supply and use of flexibility services. The
interface between this tool and a data exchange platform was developed. The Flexibility Platform is meant to
be used by flexibility providers (including aggregators) and flexibility users (system operators). The application
facilitates information exchange which is pivotal for the coordinated use of flexibility resources for a variety of
ancillary services (congestion management both at transmission and distribution levels, balancing, emergency
reserves, among others). The application is considered a necessary tool for facilitating the efficient functioning

of the electricity market. [8]

For the data exchange platform the project utilised the Elering’s Estfeed platform, which is already used in
Estonia and integration platform in the energy sector. The Estfeed connects various data sources, applications
and market participants. It provides secure access to consumption and generation data in the electricity and gas
data hubs. EU-SysFlex aims to widen the concept of cross-border data exchange. Several demos connect to data
exchange platforms, data hubs and applications in different countries. This supports the delivery of energy

services across the country’s borders, incl. those necessary for flexibility trading. [8]
Role of Flexibility Register in the project

In the SysFlex project, the Flexibility Register functionalities are part of Flexibility Platform (FP). The system
role ‘Flexibility Platform’ is used as a central role in flexibility market use cases. FP enables the trading of different
flexibility products and services. The FP is operated by a Market Operator and it is available to System Operators

and Flexibility Services Providers. It is used to support the prequalification, the bidding, the activation and the
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verification processes, ensuring coordination between activities undertaken by several operators using the same

flexible resources. Several national and regional FPs may exist. [8]-[10]
Relevant functionalities

New big data collection, storage, and processing functionalities identified from the EU-SysFlex use cases in
[6] are:

1. Flexibility prediction

Flexibility products are described as either slow (e.g., manual frequency restoration reserve (mFRR) and the
UK short term operating reserve (STOR)) or semi-fast (e.g., automatic frequency restoration reserve (aFRR)) or
fast (e.g., frequency containment reserves (FCR) and fast frequency response (FFR)) and can provide services for
balancing and congestion management at local and national levels for TSOs and DSOs. The assessment of
flexibility availability is split into three timeframes: investment planning (3+ years ahead) aims to understand
future availability and if the predictions highlight insufficient capacity that needs addressing; operation planning
(days to years ahead) aims to predict the short, medium and long term availability of flexible products that have
committed to providing service; real-time planning (intraday operation) aims to predict the current availability

of flexible products for balancing and congestion management requirements for that day.

2. Flexibility prequalification

The use case describes the process of pre-qualification of the flexibility service providers (aggregators and
individual consumption, generation, and storage units) before they can make bids to the market and be
activated. Prequalification involves both ‘product’ and ‘grid’ prequalification. Thereby the Flexibility Platform
acts as a uniting element, which gathers flexibility needs provided by system operators as well as flexibility
potentials provided by flexibility service providers (FSPs). For grid prequalification, coordinated actions with

optimization operator or system operators are required for ‘grid validation’ process.

3. Flexibility bidding

The use case describes the bidding process ending with a ranking of flexibility bids, which will then be
activated by the system operator (see separate system use case for flexibility activation). Thereby the Flexibility
Platform acts as a uniting element, which gathers and registers flexibility bids provided by FSPs. Before including
bids in the merit order list, coordinated actions with the optimization operator or the system operator are

required for the ‘grid validation’ process.

4. Flexibility activation

This use case describes data exchanges needed for the initiation of activation of flexibilities bids that
previously have been sent to the Flexibility Platform. Delivery of notification of activation requests to the FSPs,
in a reliable and timely manner according to the relevant terms and conditions applicable to FSPs. Right before
activation, coordinated actions with optimization operator or system operator are required for ‘grid validation’
process. This use case does not apply to high-speed products in which the flexible units must react automatically

to prescribed events in the system (like FCR product applied to immediate frequency deviations).
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5. Flexibility baseline calculation

If a market participant bids flexibility in the flexibility market, the baseline consumption/generation of such
market participant needs to be identified for the verification and settlement processes (see SUC ‘Verify and
settle activated flexibilities’). There are two options for this:

a. A market participant has to declare its power schedule (baseline) ex-ante in such a way to permit the
system operator to implement the settlement processes. Such players (FSP) usually declare the baseline
directly, but the system operator could provide specific tools to help market participants in the baseline
definition, promoting market participation.

b. The Market operator (TSO or DSO or Flexibility Platform operator) calculates the baseline ex-post based

on meter data. The methodology to calculate the baseline is transparent and public.

6. Verification of activated flexibilities

The actual flexibility delivered is calculated as the difference between baseline and metered
consumption/generation of that FSP. The verification takes place by comparing the delivered flexibility and the
flexibility requested by the system operator. A settlement means an FSP faces a penalty if the delivered flexibility
is less than the requested flexibility. The imbalance settlement process follows but is out of the scope of this use

case.

These functionalities were tested in the Flexibility Platform demonstrator. The high-level architecture of the

demonstrator is described in Figure 2.1.

FsP F__

rding

o B .o
| Data Reception Data Processing Data Reco
50 Data exchange platform

Flexibility platform

Figure 2.1 High-level architecture of Flexibility platform concept

A list of flexibility related processes that are conducted via market platform (‘Flexibility Platform’):

=

Register flexibility need by TSO or DSO

2. Register flexibility potential by FSP

3. Send necessary information for grid impact assessment to system operator/optimization operator —
grid constraint check-in prequalification phase

4. Collect the results of grid impact assessment in the prequalification phase
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11.

12.
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14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
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Prequalify FSP based on information provided by FSP in its ‘flexibility potential’ and based on results of
grid impact assessment

Set ‘long-term restrictions’? to the FSPs not passing constraint check-in prequalification phase
Register ‘long-term restrictions’

Publish prequalification results, incl. information about ‘long-term restrictions’

Register flexibility call for tender opening

. Receive flexibility bids

Send necessary information for grid impact assessment to system operator/optimization operator —
grid constraint check-in bidding phase

Collect the results of grid impact assessment in the bidding phase

Set ‘short-term restrictions’? to the FSPs not passing constraint check-in bidding phase

Rank bids based on merit order principle (taking into account ‘short-term restrictions’)

Register flexibility bid

Register flexibility call for tender closure

Receive request for flexibility activation

Send necessary information for grid impact assessment to secondary system operator / optimization
operator — grid constraint check in activation phase

Collect the results of grid impact assessment in activation phase

In case activation would cause grid constraint to select next set of bids for activation

In case activation would cause an imbalance to send information for counteraction to an appropriate
role (primary system operator assumed in a use case)

Forward request for activation to FSP

Register activation request

Register activation confirmation received from FSP

Receive data (meter data, sub-meter data, external data) for baseline calculation

Calculate baseline

Record baseline

Receive meter data for verification

Calculate delivered flexibility

Verify delivered flexibility

Send information for settlement

1 ‘Long-term restrictions’ are limitations set on the flexible resources resulting from the grid impact assessment (grid qualification) in
prequalification phase, i.e., long before actual activation.

2 ‘Short-term restrictions’ are limitations set on the flexible resources resulting from the grid impact assessment (grid qualification) in
bidding phase, i.e., short before actual activation.
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Description of data exchange use cases based on IEC 62559 methodology are described in [10]:

e Calculate flexibility baseline?
e Manage flexibility activations®*
e Manage flexibility bids®

e Predict flexibility availability®

e Verify and settle activated flexibilities’

2.1.4 H2020 CoordiNet

Overview

The CoordiNet project aims at demonstrating how DSOs and TSOs shall act in a coordinated manner to
procure and activate grid services in the most reliable and efficient way through the implementation of three
large-scale demonstrations. The project is centred on three main objectives: demonstrating TSO — DSO
coordination for more reliable and ecological supply of electricity to customers, defining standard products and
developing a platform for TSO-DSO-Consumer cooperation and pan-European markets. The project lasted from

2019 to 2022 [11]
Role of Flexibility Register in the project/initiative

The Flexibility Register is not described as such in the CoordiNet project’s architecture. All the functionalities
including coordination and market functions are done on a single central platform called the CoordiNet platform
(Spanish and Greek demos). Also, many of the Flexibility Register-related functionalities in are performed by

other roles, such as the System Operator or Market Operator [11].
Relevant functionalities

In the deliverable D2.1 [11] the functionalities of the different tools of the three demonstrators are
described. As mentioned, the processes perceived as Flexibility Register related are mainly integrated to other

roles or “tools” as they are described in the document.

3 EU-SysFlex, “Calculate flexibility baseline”. Available in https://eu-sysflex.com/wp-content/uploads/2020/10/Task-5.2-use-case-
Calculate-flexibility-baseline.pdf

4 EU-SysFlex, “Manage flexibility activations”. Available in https://eu-sysflex.com/wp-content/uploads/2020/10/Task-5.2-use-case-
Manage-flexibility-activations-Alt-1.pdf

5 EU-SysFlex, “Manage flexibility bids“. Available in https://eu-sysflex.com/wp-content/uploads/2020/10/Task-5.2-use-case-Manage-
flexibility-bids-Alt-1.pdf

6 EU-SysFlex, “Predict flexibility availability”. Available in https://eu-sysflex.com/wp-content/uploads/2020/10/Task-5.2-use-case-
Predict-flexibility-availability.pdf

7 EU-SysFlex, “Verify and settle activated flexibilities”. Available in https://eu-sysflex.com/wp-content/uploads/2020/10/Task-5.2-use-
case-Verify-and-settle-activated-flexibilities.pdf
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Regarding the functionalities regarded as Flexibility Register related, D2.1 presents a thorough analysis of
different flexibility verification methods, focusing on baseline methodologies. [11] This analysis was considered

when the verification process of FR was designed for the Northern Demonstrator.

2.1.5 Piclo concept

Overview

Piclo is an independent online flexibility marketplace helping system operators (DSOs and TSOs) to procure
flexibility. The platform started out as an R&D project (UK Government funded) to help DSOs in the UK procure

flexibility and has since been commercialised for use in the UK and Slovenia [12].

Role of Flexibility Register in the initiative

The platform allows system operators to advertise their flexibility needs and run competitive auctions
(Competitions) for qualified FSPs to win flexibility contracts. A System Operator can choose to link Competitions
to a Dynamic Procurement System also known as Company qualification. This is a simple process by which Piclo
helps System Operators to pre-qualify FPS companies before competitions take place. The Company

qualification is valid for an extended period of time (usually 3-5 years) for that specific System Operator.
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Figure 2.2 — Asset information on Piclo user interface

In order for FSPs to qualify for these Competitions, their company and asset data must be verified and

checked against the flexibility needs of the system operator. FSPs must register their company and upload their
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asset data® to the Piclo platform in order to participate in Competitions. The Piclo platform then facilitates the
transfer of relevant data to the system operator if it passes an initial pre-qualification done by Piclo. The system

operator can then review the company and asset data to ensure the FSP could meet the flexibility requirements.

FSPs can only see asset data uploaded by their own company but not data uploaded by other FSPs. The
system operators have a limited view of the asset data (asset type, capacity, connection voltage, status, meter
ID) via the website user interface, but cannot see more detailed information on the assets (company, detailed
technical parameters, post code, etc.) unless the asset passes a set of pre-qualification criteria (located in an

active Competition area, connected at the right voltage level, able to provide the correct flexibility).
Relevant functionalities

1 Registration — allows FSPs and SOs to register company account, all users within the same company have
individual logins connected to the same company account.

2 Company qualification — allows SOs to qualify a company either per competition or per SO for an extended
period of time via DPS®.

3 Visibility — allows SOs to publish flexibility needs® to the market.

4  Competitions (auctions) - allows SOs to run competitive auctions for qualifying FSPs to bid in with their
flexibility to meet published need.

5  Asset registration —allows FSPs to upload assets to see where they pre-qualify for SOs’ flexibility need.

6 Asset qualification —Allows SOs to see pre-qualified assets and qualify or disqualify to participate in
competitions.

7 Bidding — qualified assets?! can bid into competitions to win flexibility contract.

8 Contract management — bids won are stored as “Contracts” in Piclo account so an assets availability can

be updated.

2.1.6 Universal Smart Energy Framework

Overview

The Universal Smart Energy Framework (USEF) was founded in 2014 by seven key players (ABB, Alliander,
IBM, STEDIN, DNV GL, ICT, Essent) in the smart energy industry with the main goal to accelerate the
establishment of an integrated smart energy system which benefits all stakeholders, from energy companies to
consumers, by developing smart energy technologies and services and bringing them together. USEF seeks to

contribute to the harmonization of these flexibility mechanisms throughout Europe: describing a standard for

8 Additional information on Piclo Flex APIs — Assets V1. Available in https://support.picloflex.com/article/14-how-to-add-assets

9 Additional information on Piclo Flex DPS / Company Qualification Setup. Available in https://support.picloflex.com/article/61-dps-
setup

10 Additional information on Competition Setup. Available in https://support.picloflex.com/article/53-competitions

11 Additional information on Piclo Flex Qualified Assets. Available in https://support.picloflex.com/article/64-qualified-assets
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unlocking the value of energy flexibility by making it a tradeable commodity and delivering the market structure,
associated processes and rules required to make the trading of flexibility effective. USEF operate in a neutral

role, without commercial or political bias [13]-[15].

USEF aims to facilitate effective coordination across all the different actors involved in the electricity market
by providing a common, standardized role model and market design while describing communication
requirements and interactions between market roles. USEF turns flexible energy use into a tradeable commodity
available for all energy market participants, separate from (but in coordination with) the traditional electricity
supply chain, to optimize the use of resources. To facilitate the transition towards a cost-effective and scalable
model, the framework provides the essential tools and mechanisms to redefine existing energy market roles,

add specific roles and to specify interactions and communications between them [14].
Role of Flexibility Register in the project/initiative
The concept of Flexibility Register is not described in USEF.

USEF defines the role of the Common Reference Operator (CRO), which operates a Common Reference -
repository containing information about connections and congestion points in the network. Congestion
management in the grid refers to avoiding the thermal overload of system components by reducing peak loads.
Appropriately registered market participants have access to the Common Reference to optimize their services
and exchange information. For example, the Common Reference can be accessed by the aggregators to assess
whether they have sufficient flexibility from their customers in a congested area to provide to the DSO, and to
explore new flexible resources to add to their portfolio, by contracting new customers within the congested
area. Also, the Common Reference can be used for matchmaking between DSOs seeking to procure flexibility in

an area and aggregators offering flexibility in the same are [16].

The Common Reference consists of a database with a logical structure, for which the CRO accepts updates
from DSOs, aggregators, Balance Responsible Party (BRP). If operating in open mode, the CRO will accept
updates from any USEF-compliant participants implementing the DSO role. In closed mode, participants will
need to be pre-configured in order for updates to be accepted. The Common Reference is not a marketing
instrument and safeguards both Prosumer privacy and DSO security requirements. Aggregators can only see the
information on all Congestions Points for which they serve connections. Implementing the Common Reference
this way ensures that the DSO does not need to share details of its grid topology, since the DSO only shares

details about Congestion Points [16], [17].
CRO main use cases in operation with Common Reference and other market participants [18]:

e Receive DSO congestion point update.
e Receive aggregators connection update.

e Receive BRP connection update.
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e Send congestion points and BRPs to aggregators.
e Send active aggregators to DSO.
e Send active aggregators to BRP.

e Send active aggregators to Meter Data Company (MDC).
Relevant functionalities

USEF provides a standardized high-level common framework designed to be implemented on top of current

energy markets such as wholesale, retail and capacity markets without enough detailed description [19]:

e Common terminology
e  Framework for explicit demand side flexibility, with a focus on:
o Roles and responsibilities
o Market coordination of flexibility
o Standardized market processes and information exchange
o Measurement, validation and settlement
o Facilitation of different aggregator implementation models, incl. independent aggregation
0 Product design, with a focus on DSO grid capacity management
e Exchange of experiences and best practices through USEF’s user community:
o Exchange on product design, business cases, implementation aspects, etc.

o Capture of best practices in future releases of the framework.

The USEF market design aims to create well-functioning electricity markets, where flexibility is dispatched
based on market signals to where it is most essential and valuable. Market coordination mechanism builds on

top of existing European market arrangements and consists of five phases [13]:

Plan Validate

Figure 2.3 — USEF market phases

e Contract: prosumers define the average flexibility of their energy use in line with their own individual
needs and comfort settings. The sum of this contracted flexibility is the starting point for the aggregator,
who will contact the BRP and DSO to inform them about his capability to activate flex.

e Plan: the aggregator looks at his portfolio of clients, each with their own individual needs and flexibility
preferences and makes a forecast for the next day of needed energy and flexibility could be offered.

e Validate: in interaction with one or more BRPs and the DSO, the offered Flex can be utilized to optimize

portfolios or to ease congestion.
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e  Operate: USEF prescribes what the interaction between parties should look like and how this actual
usage and flexibility delivered can be measured.

e Settle: USEF supports the exchange and the settlement of Flex with transparent and unambiguous data.

In USEF smart energy projects adopted across Europe’? all details and low-level processes (for example,
information sent between market participants and Common Reference) are not clearly described, that is why is

not possible to find process descriptions relevant to the FR in OneNet project’s context.

2.1.7 Conclusions of the analysis

The FR concept is part of many ongoing and recent European projects and initiatives. The functionalities and
the role of FR is somewhat varying between the different initiatives, but on high level, the need for the system
is similar in enabling an efficient flexibility market by managing, processing and sharing relevant data about
flexible assets. What can also be observed from the different initiatives is the slightly differing scope of FR. The
approach used in the H2020 INTERRFACE, and what is envisioned also for OneNet, is the separation of
responsibilities between the FR functionalities and TSO-DSO coordination. These two roles have been combined
in some initiatives, and sometimes connecting some Market operator functionalities to the same system. From

this perspective the OneNet approach follows mostly the architecture presented by the INTERRFACE project.

Studying the aforementioned projects gave a firm basis to developing the FR concept for the OneNet

project’s Northern Demo

2.2 Status of flexibility registries in Europe

To understand better how the FR concept would fit existing market framework, and the systems and
platforms implementing it, the demo group studied the situation in the participating countries regarding the use

of different flexibility-related registries. The reviewed countries were:

e Finland
e  Estonia
e Latvia

e Lithuania
e Sweden
e  United Kingdom

e  Belgium

12 More information at USEF. Available in https://www.usef.energy/implementations/
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Based on the overview of the situation in the reviewed countries, it is possible to conclude, that the
introduction of flexibility markets brings new requirements to facilitating the markets, some of which can be
considered Flexibility Register-related, as described in this document. TSOs are often considered the party
responsible for this kind of functions and actions. Although, as the energy transition brings also the DSOs to the
same flexibility market landscape, the multilateral nature is required to be taken into account. The role of DSOs
is also highlighted in the Article 32 of Electricity Market Directive ((EU) 2019/944), proposing new responsibilities
to the DSOs in enabling flexibility markets [20].

Today, commercial parties, as well as regulated entities, have their registers for their own purposes. These
collect, for example, the information needed to participate in a specific marketplace. Although these kinds of
registers are needed and inevitable, access to certain data for other parties as well is important in avoiding
unnecessary information asymmetry in the markets. This helps in fostering competition and customers’

possibility to choose and change their service providers.

Datahubs are planned in many countries. More specifically, they focus on information exchange and data
management in the electricity retail markets. The close connection of datahubs and the new requirements of
the flexibility markets are clear on one hand, but on the other the needed functionalities are yet to be defined.

In many countries the role of datahub is being considered with regards to the novel functionalities.

Flexibility Register, per se, was not implemented in any of the reviewed countries except Belgium, which has
been a front runner on this topic. This so-called Flex Data Hub supports the use of distributed resources on the
mFRR market including information about the location of the resources in addition to metering and activation

data.

2.3 Detailed need assessment

In addition to the state-of-the-art review presented above, partner-specific needs related to Flexibility
Register were gathered by the OneNet’s Northern Demonstrator partners. This was done commonly in
workshops of the demonstration group. All of the partners were engaged to get a broad overview about the
expectations towards the Flexibility Register from the Northern Demonstrator partners. Based on these studies,

the following list of functionalities was identified as relevant for the Flexibility Register:

1. Qualification and management of market parties and assets
a. Registration of parties
b. Registration of assets
c. Resource qualification
d. Product qualification

2. Settlement and verification
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a. Metering data management
b. Baseline calculation
c. Determining realized flexibility volumes
d. Reporting of verification results
3. Access management and data sharing
a. Providing interfaces to data access
b. Managing access rights to data
4. Forecasting and visualization
a. Providing a forecasting service
b. Providing a visualization service
5. Enabling secondary market

a. Supporting the trading of contracts
The following topics were also identified as central design requirements to be considered:

1. Interaction between different registers, markets and platforms
2. Information exchange standards and data models

3. Cyber security and GDPR

This information was combined to the work of the Northern Demonstrator to define the overall process

architecture of the demonstration.

2.4 Flexibility register design process in the Northern Demo

Parallel to task 7.2 work, the Northern Demonstration group started to work on the Business Use Case (BUC)
of the entire demo. General description of the BUCs can be found in [1]. This included high-level end-to-end
process, which completes the aim and the scope of the demonstration. After this, the work was continued under
the different tasks that focused on different system components to define System Use Cases (SUCs). The SUCs
of the FR can be found in the appendices of this document. The task 7.2 focused on the functionalities of the
Flexibility Register (FR) component. The design was conducted in close collaboration with the whole WP 7, which

ensures seamless cooperation and interoperability of the overall system.

The role of the OneNet middleware as the facilitator of information exchange between different system roles

is included in the SUCs by referring to a more general role of Data Exchange Platform (DEP).

The SUCs related to the FR were split into three phases that reflect the proceeding of the overall process.

The defined phases are:

e Preparation for flexibility trading

e Procurement and delivery
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e \Verification and settlement

During this phase of the demonstrator planning, some the functionalities were left out of the final scope of the

system. These were forecasting, visualisation and real-time monitoring.

The chosen FR process phases are presented on high level in the following chapters, while the whole SUCs with

detailed process description can be found in the appendices.

2.4.1 Preparation for flexibility trading phase
The role of Flexibility Register in process phases prior to flexibility trading is described in this SUC. The
processes include managing flexibility contracts, registering FSPs and their resources and conducting product

prequalification. The entire SUC can be found in Annex 7.1.

The objective of this use case is to enable the preparation of Flexibility service providers (FSPs) for flexibility
trading in the context of the OneNet Northern demonstration’s scope. The FSP is the party initiating the process.
FSPs aggregate multiple resources, such as demand response of industrial and residential customers, storage
and small-scale (RES) generation, together. Still, the process and systems are designed to allow parties to
become FSPs themselves and deliver flexibility directly to the SOs via flexibility markets. The prequalification
process is a prerequisite for the following process steps of multilateral flexibility trading and coordinated
flexibility procurement by SOs. The use case comprises of two phases, namely the Flexibility contract
management phase and the Prequalification phase. The sequence diagrams can be found in Figure 2.4 and

Figure 2.5 respectively.
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2.4.2 Procurement and delivery phase

The role of Flexibility Register in process phases during flexibility trading and delivery is described in this SUC.
The objective of this use case is to enable the FSPs to efficiently offer their resources on different markets and
the SOs to procure the flexibilities in the context of OneNet Northern demonstration scope. Here, the role of
the FR is mainly to facilitate required information exchange with other system roles, so that they are capable of
performing their processes. This process is a prerequisite for the settlement and verification phases. The

sequence diagram for the use case can be found in Figure 2.6. The entire SUC can be found in Annex 7.2

[ sd 1 llhﬂiﬁy br«utemenf &uppoﬂ and data sioﬁng /

o Q o o 9

MO DEP R T&DCP
1

registerad FSPy

(FSPinfo)

1 v

1.1.1 Send the list of

3 Receave market outcome

(MarOut)

Figure 2.6 Sequence diagram for procurement and delivery phase

2.4.3 \Verification and settlement phase

The role of Flexibility Register in process phases after flexibility trading is described in this SUC. The
verification process quantifies the delivered flexibility and settlement process uses this information to conclude
financial and imbalance settlement done partly outside of FR. The sequence diagram for the use case can be

found in Figure 2.7 while the entire SUC can be found in annex 7.3.

The objective of this use case is to quantify the delivered flexibility volumes and support the financial and
imbalance settlement based on the results in the context of OneNet Northern demonstration scope. This is one

of the FR’s core functionalities.
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This process also includes the calculation of a baseline, which is conducted by the FR based on historical
metering data. The Northern Demonstration concept presented two alternatives for establishing the reference
value for metering data of resources, against which the behaviour of the resources is evaluated in the verification
process. These two are the baseline calculated by the FR and schedules sent by the FSP operating the respective

resources.
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Figure 2.7 Sequence diagram for verification and settlement phase

2.5 Functionality descriptions

In this chapter the functionalities performed by the FR is explained in greater detail. High level overview of

the functionalities supported by the Flexibility Register are:

1. Resource registration and qualification phase

A resource is registered to the FR by an FSP. In this process, the basic information of a resource is
collected, and where needed, its information is enriched by System Operators and Metering Data
Responsible parties. FR pools the FSP resources into resource groups based on respective product
requirements, but FSP has full control over managing the resource groups and changing them when

appropriate. A resource group is the unit offered to the markets in the flexibility procurement process.
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This information is enabled to be shared with SOs in case an SO wants to perform an initial grid check
and decide if they allow a specific resource group to be used in their network flexibility trading or if the
activation of the resource group resources can cause congestion at any point in time. If the SO decides
to perform the prequalification, the resource group will be assigned qualification status “qualified” or

“not qualified” and based on this will be included or excluded in the Trading and bid qualification phase.

2. Product qualification

Market operators communicate their product requirements to the FR, where the product
qualification process is initiated. Resource group characteristics are evaluated against the product
requirements and formed accordingly. As a future extension, additional product resource group
qualification can be delegated to the market operator (for example in a case where TSO is the market
operator and wants to do an activation test). Product qualification results are stored in the FR, and a
resource group matching to product requirements is the prerequisite for offering the resource to the

respective marketplace.

3. Trading and bid qualification phase

The FR supports the trading phase and bid qualification by providing resource data, like resource
capacities, to relevant parties and systems, including the TSO-DSO Coordination platform and Market
Operator. The TSO-DSO Coordination platform’s bid qualification process utilizes the information about
resource groups created in FR when it checks whether the grid can allow the activation of the bids in
question. This is done through the metering point ID that links resources to the grid topology. This is
needed to find out which nodes in the grid each of the resources is affecting. When a trade is concluded,

it is identified in the FR through delivered flexibility verification for market settlement purposes.

4. Settlement phase

The FR receives metering data from the FSPs or the metering data responsible party, e.g., a datahub.
The FR also potentially receives schedule information from the FSP, or the baseline is calculated by the
FR, depending on which of the two verification alternatives are used. The FR then determines the
delivered flexibility per trade. The verification process also calculates the delivered activation amount

per BRP. To conclude the process, the information is forwarded to Market Operators.
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3 Methodologies for Flexibility register’s internal

functionalities

This chapter presents more closely how two of the Flexibility register’s internal processes were designed.

The two processes are baseline calculation model and cost allocation model.

3.1 Baseline calculation model

During the work of the Northern Demonstrator a master's thesis was written on the topic of verification
methods. This study presented the literature on the topic and the most common methods used and tested
different methods using the metering data of an office building. Based on the study, the high X of Y method was

chosen to the implementation of the FR in the Northern demonstrator. The whole thesis can be found in [21].

The high X of Y method means more specifically, that X number of days that have the highest daily average
measurement values are chosen from Y relevant days before the point in time for which the baseline is
calculated. Relevant days in this case means that if the baseline is calculated for a working day, then weekends
and public holidays are discarded. In the implementation, a choice was made to use the values used are X = 2
and Y = 4 for weekends and holidays, and X =5 and Y = 10 for weekdays. Days with flexibility activations are also

discarded when calculating the baseline.

The thesis also proposed to use an adjustment factor with the high X of Y method. The aim of this factor is
to scale the profile of the baseline using measurements before the time period of the calculated baseline. In
practice, the adjustment method calculates average measurement 3 to 1 hours before the start of the examined
hour and compares it to the baseline of that same 2-hour period’s baseline to form a coefficient, which again is

multiplied with the baseline value of the examined hour. [21]

One aspect of using the described baseline method is that it needs quite a lot of historical metering data. In
many cases this is not an issue, but for example when on-boarding a new flexible resource, there might not be

enough historical data to begin with.

In Figure 3.1 you can see how the high 5 of 10 method performs with real metering data. The data is from
an electrically heated Finnish household and has 48 hours of hourly metering values. When both the actual
measurement and the calculated baseline is depicted in the same figure, the difference between them is can be
considered as the error of the baseline, since no flexibility was activated. In the figure one can notice that the

method works relatively accurately in a consumption point that has a clearly repetitive consumption profile.

Copyright 2023 OneNet Page 31

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739




N1
I Nk

12,0000

10,0000

8,0000

kw)

56,0000

Pow

4,0000

2,0000

0,0000
Time

e Paseline  sseasured

Figure 3.1 Example how the adjusted high 5 of 10 baseline method performs with real metering data.

3.2 TSO-DSO cost allocation model for jointly procured flexibility

The OneNet northern demonstrator approach considers a setting in which multiple system operators (SOs)
—including transmission system operators (TSOs), and distribution system operators (DSOs) — can jointly procure
flexibility to meet their individual grid needs (e.g., congestion management and its associated effects on
balancing) while abiding by the grid constraints of all the grids involved. This joint co-optimized procurement
mechanism aims at maximizing the value stacking potential of the offered flexibility (i.e., maximizing
procurement efficiency by taking into consideration the effects of each bid activation not only on its local grid
but also on all interconnected grids, and taking that into consideration in the decision of the optimal set of bids
to — partially or fully — purchase). This is referred to as the common market setting [3], whose optimization-
based market clearing is depicted in Figure 3.2. When an SO joins a common market (i.e., a participating coalition
of SOs), its flexibility needs are met jointly with the others, hence benefiting from the pool of flexibility available
within the grids of the participating coalition of SOs. At the same time, the flexibility available from that SO’s
grid is in its turn also made available as part of the flexibility pool, hence, also benefiting the coalition of

participating SOs. Both such elements have an implication on the costs borne by each SO.
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Figure 3.2 Joint TSO-DSO Co-Optimized Procurement of Flexibility (source: OneNet D7.4)

For example, consider the context of short-term active energy (ST-P-E) or near real-time active energy
products (NRT-P-E), a setting in which a TSO and a DSO jointly purchase flexibility offered through flexibility bids
originating from flexibility resources connected at either grid levels, to resolve congestions at the transmission
and distribution levels, while also having a controlled impact on the balancing position of the grid (i.e.
contribution to partially meeting the balancing need of the transmission grid) [3]. The optimal set of bids
purchased would collectively (and optimally) meet the TSO(s)" and DSO(s)" needs and would lead to a combined
total cost of flexibility provision. In this respect, the question arises as to how the TSO(s) and DSO(s) would split

this total cost as part of an ex-post market stage of financial settlements.

This TSO-DSO cost allocation has been analyzed recently in the literature as part of the CoordiNet project,
where a number of allocation methods that differ in complexity and properties has been proposed [22],[23].

Some of the key mathematical properties with the most salient practical implications include:

o Efficiency, which captures whether the cumulative costs allocated to each system operator add up to
the cost of the jointly procured flexibility (when the total sum exceeds the total costs, this implies that the SOs
have collectively overpaid, and when the total sum falls short of the total required costs, this implies that the

SOs’ contributions are not enough to cover the total cost of the purchased flexibility);

o Stability, which captures whether the costs allocated to the SOs incentivize each to remain in the
participating coalition of SOs as compared to setting up their own independent market (this dimension also
captures a measure of fairness, indicating that each SO is not overpaying compared to the value/volume of the

service it is receiving);

e Complexity, which refers to the computational complexity of the algorithm required for computing the cost

allocated to each system operator (this captures how, e.g., the number of computational steps and
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computational time required grow with the size of the problem, such as with the number of SOs considered,

etc.);

e  Simplicity, which captures how simple it is to understand and implement the method in practice and
plicity p p p p

how easy it is to track and trace its outcomes.

A number of additional mathematical properties used to assess and classify different cost allocations —
including properties such as additivity, anonymity, and symmetry, are introduced and detailed in [23]. As
analyzed in [23] a tradeoff between the ability to meet some properties at the cost of missing on the others

practically arises.

Indeed, a set of cost allocation methods have been proposed and analyzed in [23], including the “Shapley
value”, the “normalized Banzhaf index”, the “cost gap allocation method”, the “Lagrangian based method”, the
“equal profit method”, and the “proportional cost allocation method”, where a classification of each with
respect to meeting a set of desired properties is performed. Each of those methods considers a different
mathematical concept to split the total cost among the participating SOs. In this regard, the proportional cost
allocation method has been shown in [23], to offer a high practical potential as it offers low computational needs
and is fairly simple to understand and implement. In a nutshell, the goal of the proportional cost allocation
method is to allocate the costs to the SOs proportionally, depending on the proportion of the total purchased
flexibility which contributed to solving their needs. This proportion would quantify the “effective flexibility need”
of that SO, which take into account the possible alignment between the flexibility needs of a certain SO. For
example, consider a line 11 (connecting nodes 1 and 2) and line 12 (connecting nodes 2 and 3), and consider that
each has a 1 MW overflow (i.e., the flow over each line is anticipated to surpass its maximum limit by 1 MW,
hence requiring congestion management). The summation of their overflows would be 2 MW, which can be
viewed as a nominal need of the SO in whose grid those lines are situated. However, an upward flexibility bid at
node 3 of 1 MW can reduce the flow on both |1 and 12 by 1 MW each, hence, resolving both their congestions
concurrently and meeting the entire “2MW” need (that would be the case if, e.g., the power transfer distribution
factor (PTDF) elements of node 3 with respect to lines I1 and 12 are both equal to -1)*3. Hence, in this case, the
effective flexibility need of that SO would be 1 MW, while the summation of overflows is an upper-bound on
how much flexibility is needed. To determine this effective need, the optimization results (i.e. the bids’ clearing)
have to be used and mapped back to how they contributed to reducing the flows in each of the congested lines
(hence quantifying the “effective flexibility need” of each SO). This is performed through ex-post settlement

calculations, and hence, can be performed outside the limited market clearing time requirements.

13 The grid-impact assessment of procured flexibility in the northern demo is quantified using power transfer distribution factors of the
grid involved. This process if detailed in Section 4.2 of D7.4 of OneNet [3].

Copyright 2023 OneNet Page 34

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



N1
I Nk

A proportional cost allocation is envisioned for the financial settlement and split of costs of the jointly
procured flexibility between the different SOs for a certain market run of a certain product. This proportional
split of cost is expanded beyond its standard form to capture additional specifications within the flexibility
market of the OneNet Northern demonstrator. The two main drivers for the required adaptations are the

following:

1. Balancing need: in different products such as, e.g., the NRT-P-E and ST-P-E, a balancing need can be
included as part of the purchase offer submitted by the SOs [3]. This balancing need is not an exact
balancing requirement (as was the case in CoordiNet [22], [23]) but is rather a range specified by a
“min”, “max” allowed imbalance amount. In other words, the procurement of flexibility for congestion
management can have a direct impact on the system imbalance position (e.g. in the case in which the
cumulative upward and downward flexibility volumes procured are not equal). To have a control over
this impact, the SOs when submitting their purchase offers, can specify what the system’s current
anticipated imbalance position is (denoted as “actual”) and the range within which this imbalance
position must remain during the congestion management process (where the lower-end of the range
is specified by a “min” entry, and the upper-end of the range is specified by a “max” entry). In the most
strict sense, if the SOs aim to balance the system while performing congestion management, they
would specify min=max=0. If the SOs would like the congestion management not to have any impact
on the imbalance position, they would specify min=max=actual. In a less strict sense, if the SOs do not
aim to restrict the effects on the imbalance position they would not specify the min and max values
(equivalently, the min and max can be chosen as arbitrarily low and large number, respectively). As
such, the balancing aspect is taken as a “bounded” by-product of the congestion management process
rather than a directly specified need, and the balancing of the system is fully taken into account in a
subsequent stage through the Manually Activated Reserves Initiative (MARI) platform. In addition, the
by-product balancing does not necessarily lead to an increase in the congestion management cost, but
can rather lead to incurred savings in the congestion management process. For example, if the
balancing position is restricted to stay the same before and after the congestion management (i.e., by
setting a min=max=actual), the congestion management process will be forced for every flexibility
purchased to resolve congestions to also purchase an equal flexibility in the opposite direction to keep
the balancing position stable, which can lead to additional costs. Consider that the TSO predicts a 100
MW upregulation need (i.e., actual = -100MW) for the upcoming market period and specifies an
allowed range of min=-100 MW, max=-25MW, thus enabling an allowed upward change in the balance
position between 0 and 75 MW. As such, this would drive the congestion management process to
decreases the balancing need sent to MARI after the congestion management stage, which could be
considered to qualify as an exclusive value to the TSO, in which case it would then be added to the

portion of the costs covered by the TSO. However, allowing for the imbalance position to change
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between min=actual and max=actual+75MW may lead to decreasing the total congestion management
costs which would then benefit all impacted SOs (not necessarily exclusively the TSO). These aspects
would need to be taken into account when specifying the proportion of the procured flexibility that
would be covered exclusively by the TSO’s cost contribution due to the impact on reducing the system'’s
balancing position.

2. Thevolume of available bids submitted from each system may not be sufficient to resolve all congestion
management needs (Chapter 4 of D7.4 of OneNet provides more details on this setting [3]). Hence, this
is a challenge in quantifying the total cost an SO would incur when not joining the coalition of
participating SOs, which would typically be taken into account as part of the calculation of the standard
proportional cost allocation, as that would require assigning a cost to the flexibility need that was not

met and translating this part in the cost allocation process.

A methodology for proportional cost allocation is being developed as part of the OneNet Northern
demonstrator aiming at adequately quantifying the “effective flexibility” procured by each SO, decoupling
balancing and congestion management when needed, and, hence quantifying the portions of the flexibility
cleared that meets the TSO needs from that which meets each DSQO’s needs, and taking that into account in the

split of cost for the ex-post TSO-DSO financial settlement.

In this respect, the additional cost incurred exclusively for the purpose of balancing is quantified. This cost would
be borne by the TSO, as it reflects savings in subsequent balancing costs. Then the remaining cost, which
captures the total cost of jointly resolving congestions on all the grid involved, is split proportionally between
the SOs, depending on the portion of the procured flexibility that served to resolving congestions in each of the
system. This process is performed ex-post (complemented by additional optimization runs) by inspecting the
optimization/market-clearing solution and tracing the procured flexibility bids back to the congestions they

contributed to resolving, and accordingly implementing a proportional split of the collective costs.
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4 Technical implementation of the Flexibility register

The technical setup of the OneNet Flexibility Register is done according to the architecture and functional
descriptions presented in this document. For the OneNet demonstration an implementation of the system has

been completed mainly by OneNet partner Cybernetica AS in cooperation with other OneNet partners.

4.1 High-level architecture of the Flexibility Register

The FR is an integral part of the Flexibility Platform IT-system developed in the Northern Demonstrator of
the OneNet project. It is designed to work seamlessly with the other components and system roles of the demo
implementation. The Flexibility Platform IT-system consists of 2 main components — Flexibility Register (FR) and
TSO-DSO Coordination Platform (T&D CP), which has interfaces for market stakeholders, like System Operators
and Market Operators systems. The FR has an interface also to the OneNet Middleware ecosystem. T&D CP

Market Operator Services API also allows integration with other potential flexibility trading platforms like MARI.

FR’s main purpose is to provide interfaces for integrating with FSPs’ and/or other stakeholders’ (like Metering
Data Responsible, Consent Administrator, etc.) systems data exchange for Resource, Contract, Consent, and
Metering data. FR is tightly integrated with T&D CP, and supports the resource and grid prequalification process,
and the bid validation and optimization process with respective Resource and Resource group information. FR
also performs the regular delivery verification and calculation process, by fetching relevant Cleared bids and
Activation Orders information from T&D CP, calculating delivered flexibility quantities, and matching the
expected delivery quantities with the actual delivery quantities for calculating deviations. FR performs the actual
delivered quantity calculation based on a pre-defined verification method, using reference values from either
FSP-provided schedules, or calculating the baseline from historical metering data. The high-level architecture of

the Flexibility Platform of the Northern demonstrator is presented in Figure 4.1.
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Figure 4.1 High level technical architecture of the Northern demonstrator platform.

Implementation of the Flexibility Register functionalities

services for multiple system operators and multiple flexibility products’ procurement purposes. The objective of

the Flexibility Register is to collect and share relevant information about potential sources of flexibility, including

information about the technical capabilities of the resources that can provide flexibility, and also to handle

information about resource owner consent and flexibility contracts.

The key functionalities of the FR are:
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e to conduct processes related to resource information management

e to provide visibility for the Market Operators about active Flexibility Service Provides and their
mediated resources available for flexibility procurement

e to provide resource groups information for product qualification and bid validation purposes

e to verify the delivered flexibility quantities for the settlement of flexibility services between market

parties.

Provide metering data

Provide schedules

Figure 4.2 Flexibility register functionalities in different process phases

4.2.1 Flexibility Service Provider registration and qualification

In the demonstrator implementation the Flexibility Service Provider registration and qualification process is
handled manually outside of the scope of FR. As part of the FR functionality design, a light-weight registration
process will be enabled where new FSPs can sign up and share information about their flexibility resources to

SOs in order to initiate the contract signing process.
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4.2.2 Resource registration

Register resource to FR Confirm resource
Vali inf
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Publish Flexibility Flexibility Service
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flexible resources.
Register Flexibility Contract

[ send Information for Grid Impact Assessment
Update existing resource
information

Figure 4.3 Resource registration process

The Flexibility Register provides resource registration and resource information management functionality
to FSPs. In the Resource registration process, basic information about each resource is collected and stored in
the FR system. Where needed, FR supports grid qualification for the resource. In this case, FR sends resource
information to T&D CP where the resource is checked against SO grid information. Additionally, any SO can
require that all resources are sent to manual SO check and testing before a resource is qualified for participating

in the product qualification and entering the flexibility trading.

Copyright 2023 OneNet Page 40

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739



NI T
0 |
4.2.3 Flexibility contract management
Validate Flexibility Contract Register Flexibility Contract Confirm Flexibility Contract

Register Flexibility
Canes et i e

Flexibility Service

Provider manages the
Flexibility Contract info of its
flexibility resource

Figure 4.4 Flexibility contract management process

Flexibility Register provides Flexibility contract management functionality to FSPs. To be able to use a
Resource in the flexibility trading activities, an FSP must ensure that they have a valid Flexibility Contract, and

update that information on FR for each Resource in case the Flexibility Contract validity information changes.
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4.2.4 Flexibility resource group management and product qualification
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Figure 4.5 Flexibility resource group management and product qualification process

FR provides the capability to automatically define suitable resource groups that qualify for a product. In such
a case, a number of resources are pooled together, in order to match the technical parameters of the flexibility
product as it has been defined by a specific Market Operator. An FSP can always update and change the
automatically created resource groups by manually adding of removing Resources from a group. Each resource
group product qualification is then performed by FR. In some cases, specific SOs may require that a resource
group is also manually qualified by an SO. In such cases, FR automatically sends new or updated resource group
information to a SO and collects SO qualification response before a resource group is qualified to offer a specific

flexibility product.
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Figure 4.6 Verification process
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In the trading phase, the FR supports the trading and bid qualification process by providing resource data,
like resource capacities, to relevant parties and systems including the TSO-DSO Coordination platform and
Market Operator for bid validation, qualification, and optimization. After a successful procurement, the FR
performs activated quantity calculation, which is called the verification process. The verification process is a
daily scheduled process, automatically triggered by a timer in FR. During the verification process, FR collects
information from T&D CP about all cleared bid activation orders as input. FR checks if each resource delivered
the expected flexibility amount according to activation order, using schedules provided by an FSP, or by first
calculating a baseline reference value based on historical metering data determined by the respective resource

verification method. The baseline calculation method was presented in chapter 3.1.

After determining the delivered flexibility, the FR communicates the amounts and potential deviations
together with the cost allocation between different SOs to MO, who performs the remuneration and penalties
calculation and communicates respective information to FSPs and SOs. The methodology for allocating the costs
between SOs was described in chapter 3.2. FR also sends information about delivered quantities to SO. In case
no schedule and no historical metering data are available, resource flexibility delivery quantities cannot be

determined, and FR considers this as a non-delivery.

4.2.6 Determination of remuneration and penalties
The verification process acts as a basis for the financial settlement. In context of OneNet's Northern
Demonstration, it is possible that several SOs participated in the common flexibility procurement. In this case it is

needed to determine how the costs are allocated between the SOs.

Remuneration and penalties determination is done by the Market Operator, based on the Verification
Results that are communicated to the MO by FR for every Bid Activation Order. FR provides MO information
about the delivered quantities as well as the deviation information based on Bid Activation Order information.
In case of partial or non-delivery, the MO can then calculate the expected penalties as well as remuneration for

full delivery based on the Bid price and the contractual agreements between the FSP and the MO.
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4.3 Flexibility register user interface

Flexibility Register has a graphical user interface (GUI) for FSPs to provide the main capabilities — managing

resources and flexibility contracts information. Examples of the GUI screens are provided in the following figures.

FSP user interface  Resourc: Resources Metering points  F ds  Calls for tender

Show 10 v~ entries Search
Name ‘1D FSP's ID
Flexible unit e5aa1059-8e84-4666-8831-d9b29baes76d CYBERNETICA-EIC nn
Flexible unit 2 #037cdb-0c34-46da-8371-360a70a92fct CYBERNETICA-EIC nn
Flexible unit 3 68a62b6d-dadc-471d-a08e-d5b26de3e395 CYBERNETICA-EIC nn
Gas turbine 1 72520f09-6429-484a-9c4f-f8fd87f091ca CYBERNETICA-EIC nn
Industry plant 07b224da-4592-457a-963a-7f1c08c077ed CYBERNETICA-EIC nn
Industry plant 2 0fccd311-8a54-474d-908a-c91e471d69d6 CYBERNETICA-EIC nn
Resource 1 f7feef0-2c5d-4bc7-8214-7499f46cacT1 CYBERNETICA-EIC nn
Resource 2 961518a8-b1bb-4714-afe6-8aeb271d69c4 CYBERNETICA-EIC nn
Resource 3 176ad93-beb9-4be8-Beca-de927feb3a09 CYBERNETICA-EIC nn
Shopping center 5{80c8ea-35b1-4718-a0d9-d26343b9e046 CYBERNETICA-EIC nn

Showing 1 to 10 of 14 entries First | Previous 2 Next Last

Figure 4.7 FSP can see the List of resources
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Resource Resource 1

D

Name

Description

Availability

FSP's ID

Expiration

Flexible active power (in kW)
Flexible reactive power (in kVAr.)
Deactivation duration

Full activation duration

Maximum delivery duration
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ff7feef0-2¢5d-4bc7-8214-7499746cacT1
Resource 1

Heat pump

CYBERNETICA-EIC
1961-05-24 03:46:20
12772270443320744
20609934,19458521

0 hours, 1 minutes, 0 seconds
0 hours, 1 minutes, 0 seconds

0 hours, 15 minutes, 0 seconds

Minimum delivery duration 0 hours, 15 minutes, 0 seconds

Preparation duration 0 hours, 1 minutes, 0 seconds

Ramping duration 0 hours, 1 minutes, 0 seconds

Has rebound effect? Yes

Rebound effect quantity 96914711.50281852

Metering point ID EIC-bbd458ec-0c56-4d68-a316-c3618¢7¢ca2be

Metering type

Resource type Load

Node’s code abc

Node’s SO code abc

Consents

Start End Owner code

1961-05-24 03:46 1961-05-24 03:46 Changed owner code

Contracts

Start End Owner code

1961-05-24 03:46 1961-05-24 03:46 Changed owner code

Figure 4.8 FSP can review Resource details
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Show 10 ~ entries Search:
Start . End In quantity (KW) Out quantity (KW) Metering type Type
2023-01-23 14:00 2023-01-23 14:15 234 0 SubMeteringPoint Schedule
1961-05-24 02:30 1961-05-24 02:45 1 0 SubMeteringPoint Schedule
1961-05-24 02:30 1961-05-24 02:45 0 1 SubMeteringPoint Schedule B

Showing 1to 3 of 3 entries

Product NRT-P-E

Show 10 ~ entries

Products Name

Figure 4.9 FSP can define Resource schedule

D

FSP's D

First Previous MNext Last

Search:

# of resources

¥ Test Resource Group 056bd664-ccba-448f-910c-8e4658204841 CYBERMNETICA-EIC 3/2
¥ PicloRG 3 assetld3X CYBERNETICA-EIC o/0
¥ Piclo RG 2 assetld2X CYBERNETICA-EIC o/0
¥ PicloRG 1 Xassetld1 CYBERNETICA-EIC o/0
¥ Piclo RG assetldd X CYBERNETICA-EIC o/0
¥ changed_string 631b3b65-5948-4696-a7cd-f3fed083708b CYBERNETICA-EIC o/o
¥ aliguip mollit ipsum bf70bd06-bdc0-482a-b88b-872c96bb74b0 CYBERNETICA-EIC 171
P 4 aliguip mollit ipsum 9dc0306a-235e-4916-81d2-9a411f027d27 CYBERNETICA-EIC 1/0
¥ aliquip mollit ipsum 764999c3-8dcd-4116-a112-99fc936ece?6 CYBERNETICA-EIC 1f0
# aliquip mollit ipsum e07ff378-e06f-411f-9623-dcf771facded CYBERMNETICA-EIC 110

Showing 1to 10 of 11 entries (filtered from 12 total entries)

Previous 2 Next

Figure 4.10 FSP can see the List of Resource Groups
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Edit resource group

*Name

Test Resource Group

Deascription

Test Resource Group

Add/remove resources in this group

Included resources
1D

e176ad93-beb9-4be8-8eca-de927feb3a09
07b224da-4592-457a-963a-7f1c08¢077ed
0fcc4311-8a54-474d-908a-c91e47fd69d6

Available resources
D
Change market operators
# NRT-P-E

Market operator name

cyb

Demo MO
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Name

string

string

string

Name

EIC

CYBERNETICA-EIC

cyb

Description

string

string

string

Description

Figure 4.11 FSP can Edit Resource Group

N1
I Nk

Page 48



FSP user interface  Re: e s Metering points ender Logged in

Add metering point

Show 10 ~ entries Search:
Name * EIC SO'sEIC
DSO1 name b0a0731e-198d-4ea8-b022-5a6f812d1a33 CYBERNETICA-EIC nEn
DSO1 name DSO1 123456789DSOPTDF nEn
DSO2 name DS02 123456789DSOPTDF HEB
DSO3 name DS03 123456789DSOPTDF nEn
name EIC-90ebcc28-fd79-4103-b528-5587302166ee CYBERNETICA-EIC HEB
name EIC-fc832588-260e-4a68-9750-44bb18068dd2 CYBERNETICA-EIC HEB
name EIC-0a0d997f-faf2-4df0-af20-87939c99817e CYBERNETICA-EIC HEB
name EIC-31bac2db-1f48-4e4d-81b6-385396c16662 CYBERNETICA-EIC nEn
new name EIC-bbd458ec-0c56-4d68-a316-c3618c7ca2be new SO's eic EEB
Showing 1to 9 of 9 entries First  Previous Next = Last

Figure 4.12 FSP can add and see Metering points

FSP user interface  Resource g s Metering points F ity needs  Calls for t Logged in as: cyb

Product v Direction v SO's EIC ~
Opening time Closing time
Delivery start time Delivery end time

Show 10 + entries Search:
Max Min
Product SO'sEIC Direction price price Opening date ~ Closing date Delivery start Delivery end
NRT-P-E CYBERNETICA-EIC Up 100 1 2022-12-29 2022-12-3017:00 2023-03-15 2023-09-15
16:00 16:00 17:00
NRT-P-E LITGRID-EIC Up 0 0 2022-11-2913:01 2022-11-2913:01 2022-06-22 2022-06-22
10:00 11:00
NRT-P-E CYBERNETICA-EIC Up 500 300 2022-01-0101:00 2022-03-03 2022-11-1 2022-12-12
01:00 01:00 01:00
NRT-P-E CYBERNETICA-SO-EIC  Up 500 300 2022-01-0101:00 2022-03-03 2022-11-11 2022-12-12
01:00 01:00 01:00
Showing 11to 4 of 4 entries First ~ Previous - Next = Last

Figure 4.13 FSP can view the List of Calls for Tender
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In addition to a GUI, the FR has REST APIs that FSPs can use for automating the resource, contract, and consent
information exchange processes, including integrating those with an FSP system, or bulk-uploading resource

information.
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5 Conclusions

The design process and planned implementation of the Flexibility Register (FR) in the context of OneNet
project’s Northern Demonstrator was described in this document. The FR is one of the core components of the
designed demo platform and it is needed to enable grid services through demand response of industrial and
residential customers, storage and small-scale renewable generation. The basis for the functionalities and
architecture was formed by studying previous projects. In addition, several demo group workshops were held
to agree on a detailed level how the functionalities should work and how the system interacts with other
systems, like TSO-DSO coordination platform or market operator platforms. The FR specific functionalities

include:

e  Flexibility Service Provider registration and qualification

e  Resource registration

e  Flexibility contract management

e  Flexibility resource group management and product qualification
e  Verification process

e Determination of remuneration and penalties

It can be concluded that the system described in this deliverable is only part of a larger set of processes. The

functioning of this entirety is reported in the OneNet D7.6 deliverable.

The physical and business needs that flexibility register is capable to support are related to power system
balancing (frequency control) and power network congestion management (thermal constraints) in both TSO
and DSO networks. In these cases, the Flexibility Register can support all parties related to the flexibility services
and power system management, from network and system operators, market operators and flexibility service

providers and their underlying customers such as small-scale resource owners.
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7.1 Annex 1: SUC 1 Preparation for flexibility trading

Flexibil

Description of the use case

ity Register System Use Case

Use case identification

ID Area(s)/Domain(s)/Zone(s) Name of use case
7.2.1 |Flexibility market, Flexibility Register Preparation to flexibility trading
Version management
Version management
I\\llzrsmn Date Name of author(s) Changes Approval status
. Discussed in task
1 19.4.2021 #‘;':\'jlligzi;:;ma First draft 7.2 meeting on 19
April 2021
Jukka Rinta-Luoma, Second draft based discussion and DISCUSSE(.j in task
2 17.5.2021 Taneli Leiskamo comments provided in task 7.2 meetin 7.2 meeting on 20
i : & Imay 2021
Di i k
Updates and additions from discussions - I;C;S::t?nm:)iszz
3 31.5.2021 [Jukka Rinta-Luoma between WP7 parties and previous task Jl'Jne 2021 &
meeting
Discussed in task
4 17.11.2021 [Jukka Rinta-Luoma Draft of the final version 7.2 meeting on 17
November
. Changes accepted and document
> 22.11.2021 lukka Rinta-Luoma attached to Milestone report 21
30.11.2021 |Kalle Kukk Inclusion of ‘OneNet system’
11.02.2022 |Kaja Trees Updated diagrams to common format
8 14.2.2023 |Jukka Rinta-Luoma Final update before D7.2 publishing. :’:eb§7at2tached to

Scope and objectives of use case

Scope and objectives of use case

Scope

The role of Flexibility Register in process phases prior to flexibility
trading is described in this document. The processes include managing
flexibility contracts, registering FSPs and their resources and
conducting product prequalification.

Objective(s)

The objective of this use case is to enable the preparation of FSPs and
their resources for flexibility trading in the context of OneNet
Northern demonstration scope. Prequalification process is a
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prerequisite for the following process steps of multilateral flexibility
trading and coordinated flexibility procurement by SOs.

Related business case(s) Northern regional flexibility market

Narrative of Use Case

Narrative of use case

Short description

In order to prepare FSP for flexibility trading, firstly, the FSP needs to be registered on the FR. This use case

also includes the steps for registering new products sent by the market operator, registration of the FSP and
the SO flexibility need. These are needed later by the overall processes including flexibility trading and TSO-
DSO coordination.

After these steps the resource information can be registered by the FSP, which initiates the prequalification
process. Information is sent to T&D CP for grid impact assessment for which the results are stored in the FR.
Next, the resource or a group of resources is product prequalified by comparing their characteristics to the
product requirements. In some cases, the product prequalification is confirmed by the or System Operator.
Again, these results are stored in the FR and shared to parties when needed.

Complete description

Key performance indicators (KPI)

Key performance indicators

Reference to mentioned use case

ID |IName Description . .
P objectives

The Flexibility register facilitates the

process of preparing FSPs and their This use case aims to enable the
preparation of FSPs and their resources

for flexibility trading. In order to achieve
this in most efficient way, it is desirable to
make the process as easy as possible for
the parties involved by automizing as
many steps as possible.

resources before market phase can
Level of automation of |start. This process has many steps,
SUC process steps many of which might require manual
tasks from different parties. The aim of
the process definitions has been to
automatize these processes.

Use case conditions

Use case conditions

Assumptions
1 Flexibility market framework and its components described by the OneNet Northern Demonstrator are
in place usable by the actors.
2 Solutions for consent management for sharing private data are in place in all countries of the region.
Prerequisites
Cross-border acknowledgement of consents is enabled.
2 The FR has access to metering data and BRP information.
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Further information to the use case for classification/mapping

Classification information

Relation to other use cases

Other system use cases related to TSO-DSO coordination, Flexibility Register, Customer onboarding and
Market Operator

Level of depth

Prioritisation

Generic, regional or national relation

Nature of use case

System use case

Further keywords for classification

General remarks

General remarks
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Diagrams of use case

Diagram(s) of use case

1. Flexibility contract management

sd 7.2.1. Flexibility contract management /

X X X

Fsp FR DH

| _1.1Register contractto__ . |
flexibility register 1.2 Validate flexibility contract{FlexCont)

(FlexCont)

1]

1.3 Register flexibility contract{FlexCont)

1.4 Confirm flexibility |

contract registration

[Response)

att1 ¢ . . |
1.5a Receive Flexibilit
_ ¥ >

contract termination 1.6 Terminate Flexibility contract (FlexCont)
request(FlexContTermin)

1.7a Confirm
Flexibility contract
- Y —

(Response)
| I
| |
! alt2 { _ .
: 1.5h Receive Flexibility contract
| termination request(FlexContTermin)
: 1.6 Terminate Flexibility contract
i (FlexCont)
|
: 1.7b Confirm Flexibility contract
I (Response)
I
| |
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2. Prequalification phase

sd 7.2.2 Prequalification phase/'

i 2 ?

DEP FR
L 2 13 Forward product
specification(ProdSpec)

I___ 2.1 Receive product
specification|ProdSpec)

2.1.3a Forward product g 2,1.3 Confirm product
registration confirmation | ™ registration|{Respanse)
[Response) 1

2.3a Forward F&P

2.3 F5P qualification check 1

f-

X X

Fse Th
[
I
2.1.1 validate new product{ProdSpec)

2.1.2 Register new product{ProdSpec)

2.2 Register as Flexibility :

service provider in Flexibility __ |
Register(FsPinfa)
2.2.1 validate new
FSP(FsPInfo)
2.2.2 Register new
FSP(FSPInfo)
2.2.3 Confirm F3p
registration|Response)

P

fficats i
alification[PreQualRe
"'-'qu . : il from the MO per product :
PreQualk
1.3.1 Receive response to F5P [PreQualReq) :
qualification checkiResponse] 2 3.1a Farward n=.'s|=f.1¢1-s.e[ﬁesmnwi&J i
]
: ' !
1'/ 2.4 Publish flexibility need{FlexNeed) i |
L o i

2.4.3 Confirm need registration|Response)

2.4.1Validate flexibility need|FlexNeed)
2.4.2 Register flexibility ne-eIdIHnNeed]
1

g Sy i S —

]

] ]
2.5 Register or update flexibility resource(Resinfo)
L

2.5.1 Validate resource
infarmation(Resinfo)
2.5.2 Register resource to
FR database(Resinfo)
2.5.3 Confirm resource
registration{Response)

"]
1
1
1
1
i
1
1
1
1
1
I
1
1
1
1
!
I
1
1
1
i
|
1
1
1
|
i
1
1
1
1
1
i
1
1
1
1
|
I
1
1
1
i
1
1
1
1
1
i
|
1
2.6 Send infarmation for grid impact assessment(Resinfo) :

—

I
2.6.2 Register qualification results{GridRest)

2.6.3 Assign restrictions to respective resources|Gridrest)
] 1

2.6.1 Receive qualification results{GridRest) J

I 1
2.7 Create a pool of resources(ResPool) 1

-

|
i
I
1
1
L
|
I
I
I
L
I I

| |

T I

I I

I I

| |

i I

| |

I I

I I

I I

| |

i I

| |

I I

I I

I I 1
| |

I I

| |

I |

| |

I I

| |

I I

I I

I I

| |

i I

| |

| |

I I

I I

|

i

products()
T I'E'SHLII{ES_TCI
2.8.2 send confirmation request to SO (Optional) respective product
’ . 1 , requirements
2.8.3 Receive product prequalification confirmation [ProdQual) H 2.8.4 Assign product {Pradsgec, Resinfo)
] ] ll qualification result to the I
: : respective resources
i | (ProdCual)
! |
1 ] | 1 2.9 Publish the results of -
: 1' ' prequalification
1 1 2.9 Publish the results of prequalification [ProdQual) (ProdCual) I
i = | [
2.9a Forward the results of prequalificationProdQual) [ 1
1 I
1 [
2.10 Receive request.for prequalification of F5P, product and gndlweuualneq. FlexBid) T :

2.8 Prequalify resources for

2.8.1 Compare the
characteristics of

-

2.10a Forward request for prequal

]

1 L I
| 2.10.1 Publish the __| |
' 2_.1!113 Forward the informmation about |
i infarmation about prequalification T I
: prequalification(F5Pinfo, (FSPInfo, ProdQual) : :
H 7 ProdQual) | ] |
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Actors
Actors
Grouping Group description
Further
Actor name Actor lActor description inf or.n.mtlon .
type specific to this
use case
1S0-DSO System that is designed to avoid, through grid impact
.. assessment, activation of flexibilities which either do not
coordination . . . .
platform (T&D System contrlbu.te to sqlvmg system needs or evgn worsen the situation
cp) (const-ralnt settl.ng .p.rocess) as wgll asto fInFj t.he Pest value-stack
of available flexibilities to be activated (optimization process).
System that stores information about flexibility assets, results of [Based on BRIDGE
Flexibility .qualificat.ion (both product and gric?),. r.narket. resu.lts, grid prop.)o_s.al for .
Register (FR) System [information as well as perform flexibility verification and Flexibility Register
settlement, aggregates flexibility information, allocates access  |[Operator
rights to the various actors and controls the level of access. definition.
A party responsible for operating, ensuring the maintenance of
and, if necessary, developing the system in a given area and,
System Business where applicable, its interconnections with other systems, and |[HEMRM
Operator (SO) for ensuring the long-term ability of the system to meet definition.
reasonable demands for the distribution or transmission of
electricity.
HEMRM
definition with
extensions (in
A market operator is a party that provides a service whereby the |bold) proposed by
Market . . .. . .
Operator (MO) Business offers to sell elect.rl.uty or elect.r|.C|ty f|e.)(l.b‘l|lty are matched with |BRIDGE.
bids to buy electricity or electricity flexibility. Includes also TSOs
and DSOs
performing the
role of MO.
Resource Business A role that manages a resource and provides HEMRM
Provider (RP) production/consumption schedules for it, if required. definition.
Consent A party responsible for administrating a register of consents for a HEMRM
Administrator  |Business|domain. The Consent Administrator makes this information _—
. . L definition.
(CA) available on request for entitled parties in the sector.
The datahub is an IT solution for supporting electricity retail
market processes and it is implemented or planned in many HEMRM
Datahub (DH) |Business|European countries. Datahub includes generally metering data  |definition not
information from customer accounting points in addition to available.
contract and party information.
A communication platform the basic functionality of which is to
secure data transfer (routing) from data providers (e.g. data
Data Exchange s . -
System [hubs, flexibility service providers, TSOs, DSOs) to the data users |BRIDGE proposal.
Platform (DEP) . .
(e.g. TSOs, DSOs, consumers, suppliers, energy service
providers). DEP stores data related to its services (e.g.
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cryptographic hash of the data requested). The DEP does not
store core energy data (e.g. meter data, grid data, market data)

while these data can be stored by data hubs.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739
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Report |ASM report of relevant use |Eurelectric, Geode
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DSO_ASM_2019_190416.pdf
Report |INTERRFACE use Investigation Horizon2020 project http://W\.Nw.|nter.rfac.e.eu/5|tes/
cases of relevant use INTERRFACE default/files/publications/INTER
cases RFACE_D3.2_v1.0.pdf
https://private.coordinet-
project.eu/files/documentos/60
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H 2020 t
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Report USEF of relevant use [USEF Foundation ploads/201~6./12./USEF_TheFram
eworkSpecifications_4nov15.pd
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Scenario
Scenario -
1. Flexibility contract management
name
. | Informati .
Informati Information .
Ste Name of . . on Require
Even Description of Ser | on . exchanged
P t el rocess/activit vice | producer | "€V’ (IDs) ment, R-
No tivity P y P (actor) IDs
(actor)
Send information
of a flexibility
Register contract between
Corg]tract +o | FsPand RP. This
1.1 . information makes FSP FR FlexCont
flexibility . .
register it possible for an
& FSP to offer the
resource to
markets.
Validation includes FR FR
Validate contract period,
1.2 flexibility customer consent FlexCont
contract and technical
validity
Store information FR FR
about the contract
Register between an FSP
1.3 flexibility and customer if FlexCont
contract validation and
consent check are
successful
fi FR FSP
Con' |rm Confirm whether >
flexibility contract Response
1.4 contract . . P
. . registration was
registratio
N successful or not
End flexibility
contract between
. FSP and RP
Receive triggered externall
Flexibility 88 . y FlexContTer
15 contract | (RP ending contract FSP, DH FR min
’ ... | via FSP, FSP ending ’
terminatio
contract, contract
n request L
expiration,
customer move-out
(from Datahub))
Terminate
FlexCont
1.6 Flexibility FR FR
contract
Confirm Confirm whether Response
1.7 Flexibility FR FSP, DH P
contract
contract
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terminatio
n

termination was
successful or not

Scenario
Pl 2. Prequalification phase
name
I i I T I T
Step Name of Description of . nformation |inf o::matlon nformation Requireme
No Event By et ey Service |producer receiver exchanged nt. R-IDs
(actor) (actor) (IDs) !
Specification
includes
21 Rece'l\{e p.roduct quaTll'flca'tlon, MO DEP ProdSpec
specification verification and
remuneration
information
OneNet system
(DEP) is applied to
2.1.a Forw'a'rd product facilitate data DEP FR ProdSpec
specification .
exchange with
MOs.
Vali Technical check of FR FR
911 alidate new echnical check o ProdSpec
product data content
Regi If validation i FR FR
912 egister new validation is ProdSpec
product successful.
Inform MO FR DEP
whether the
913 Corfflrm Product pro‘duct was Response
registration registered
successfully or
not.
OneNet system DEP MO
213 Forward product |(DEP) is applied to
a' ’ registration facilitate data Response
' confirmation exchange with
MOs.
Register as
2.2 Flem.blllty. service FSP FR FSPInfo
provider in
Flexibility Register
Make sure that FR FR
2.2.1 Validate new FSP 'requwed' . FSPInfo
information is
included...
Store information FR FR
2.2.2 Register new FSP |if validation is FSPInfo
successful
Confirm FSP Inform FSP FR FSP
2.2.4 . . Response
registration whether the
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registration was
successfully or
not.
Qualification FR DEP
check for the FSP
concerning
financial and legal
s staion (000,
2.3 check from the ¥ PreQualReq
meet product
MO per product .
requirements
(e.g. information
exchange) per
product from the
respective MO(s)
OneNet system DEP MO
(DEP) is applied to
F FSP
2.3.a orV\_/a.rd .S facilitate data PreQualReq
qualification .
exchange with
MOs.
Receive response MO DEP
23.1 to FSP . Response
qualification
check
OneNet system DEP FR
(DEP) is applied to
2.3.1 e
a Forward response [facilitate data Response
' exchange with
MOs.
SO communicates
its (short-term)
flexibility needs so
24 Publish erIX|b|I|ty that FSPs can 50 ER FlexNeed
need (optional) [more accurately
answer to the
location-specific
demand
941 Validate flexibility FR ER FlexNeed
need
2.4.2 Register flexibility FR FR FlexNeed
need
Inform SO
Confirm need whether the need
2.4.3 . . registration was FR SO Response
registration
successfully or
not.
Flexibility Service
25 Register flexibility Prowd.er registers Ep ER Resinfo
resource its flexible
resources
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Make sure that

required
information is
Validate r r ResInf
25.1 validate resource | iieq FR FR esinto
information . . .
including a valid
flexibility
contract.
Register resource Store information ResInfo
252 & if validation is FR FR
to FR database
successful
Confirm whether
Confirm resource the need
2.5.3 . . validation was FR FSP Response
registration
successfully or not
Update existing
Repeat steps
2.5.4 .resource- 541245 FSP FR ResInfo
information
send information Information about
2.6 for grid impact s FR T&D CP ResInfo
flexibility resource
assessment
Receive
2.6.1 qualification T&D CP FR GridRest
results
Register
2.6.2 qualification FR FR GridRest
results
Assign restrictions
2.6.3 to respective FR FR GridRest
resources
FSP pools
Create a pool of resources into
2.7 P groups to answer FSP FR ResPool
resources
a need on the
market
Based on the
information
submitted in FPS’s
flexibility
. resources, FRO
Prequalify requalifies the
2.8 resources for P _9 FSP FR -
ability of the
products
resource to
deliver flexibility
with respect to
product
specifications
Sl?;:;):treeritsr’]c?cs of Prodspec
2.8.1 FR FR ResInfo
resources to
. ResPool
respective
ht 2023 OneNet Page 64

Copyrig

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739




N1
I Nk

product
requirements
For some
products the SOs
might require
Send confirmation|manual checks to
2.8.2 request to SO resources (e.g. FR SO ProdQual
(Optional) TSO markets) and
includes for
example an
activation test
Receive product
2.8.3 prequalification SO FR ProdQual
confirmation
After assigning
Assign product the F.’r.OdlfCt
e . qualification
qualification results, the
2.8.4 ::gl{;c;(i)v’;he contracte.d Fsp FR FR ProdQual
resOUNCes can offer it to the
qualified market
places.
. Publish
2.9 Publish the resultsy, ¢ \tion to the FR FSP, DEP ProdQual
of prequalification| .
entitled parties
OneNet system
Forward the (DEP) is applied to
2.9.a results of facilitate data DEP MO ProdQual
prequalification [exchange with
MOs.
Receive request
for
2.10 prequalification of MO DEP, SO E{:X%?leeq
FSP, product and
grid
Forward request [OneNet system
for (DEP) is applied to
2'10' prequalification of|facilitate data DEP FR ElreeXCéLiJ;IReq
FSP, product and |exchange with
grid MOs.
2.10. Publish the FSPInfo
information about FR DEP
1 . ProdQual
prequalification
OneNet system
Forward the (DEP) is applied to
2.10. information about|facilitate data DEP MO FSPinfo
la A . ProdQual
prequalification [exchange with
MOs.
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Information exchanged

Information exchanged, ID

Name of information

Description of information
exchanged

Requirement, R-IDs

Information about the contract
between an FSP and RP. Information
doesn’t contain commercial

FlexCont Flexibility contract  |agreements of the parties, but rather
the existence of such contract, which
is relevant for offering the resource to
the markets.

Information about product’s

ProdSpec Product specification [characteristics including requirements
for product qualification.

. . Information about FSP, which is
Flexibility service . -
FSPInfo o . |needed to register to the flexibility
provider information .
register
Information about resources
characteristics, which is used to

ResInfo Resource information|describe the capabilities of the
resource to enable grid and product
qualification

- System operator’s future need for

FlexNeed Flexibility Need v s P
flexibilities.

Constraints assigned to flexibilities
. . - which cannot be (fully or partiall

GridRest Grid Restrictions . . (fully . P y)'
activated without causing congestions
in the grid.

e Information needed to perform
Product qualification I
ProdQual . . product qualification for a (pool of)
information
resource(s)
Pre-Qualification FSP, product and grid Prequalification
PreQualReq Q P & 9

Request

info

FlexContTermin

Flexibility Contract

Request for flexibility contract

Termination termination
Resource Pool Information about which Resources
ResPool . . . .
information are included in a Resource Pool.
Response Response Positive or negative reply to a
request.
FlexBid Flexibility Bid
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7.2 Annex 2: SUC 2 Procurement and activation support

Description of the use case

Flexibility Register System Use Case

Use case identification

ID

\Area(s)/Domain(s)/Zone(s)

Name of use case

7.2.2

Flexibility market, Flexibility Register

Procurement and activation support

Version management

Version management

Version Date Name of Changes Approval status
No. author(s) g PP

Jukka Rinta- . .
1 19.4.2021 |Luoma, Taneli [First draft Discussed in task 7.2

. meeting

Leiskamo

Jukka Rinta- . |Second draft based on discussion and Discussed in task 7.2
2 17.5.2021 |Luoma, Taneli . . . .

. comments provided in task 7.2 meeting meeting on 20 May

Leiskamo

Jukka Rinta- Updates and additions from discussions Discussed in task 7.2
3 31.5.2021 Luoma between WP7 parties and previous task meeting on 22 June

meeting

Jukka Rinta- Discussed in task 7.2
4 17.11.2021 Draft of the final version meeting on 17

Luoma

November
. To be sent as a part of

5 99.11.2021 Jukka Rinta- Changes accepted and document attached to MS21 to Coordinator

Luoma Milestone report 21

for approval
30.11.2021 |Kalle Kukk Inclusion of ‘OneNet system’
11.02.2022 |Kaja Trees Updated diagrams to common format

8 10.2.2023 Jukka Rinta- Final adjustments to finalize the document To be attached to the

Luoma D7.2

Scope and objectives of use case

Scope and objectives of use case

Role of Flexibility Register in process phases during flexibility trading

phases.

Scope and delivery is described in this document.
The objective of this use case is to enable the FSPs efficiently offer
their resources on different markets and the SOs to procure the
Objective(s) flexibilities in the context of OneNet Northern demonstration scope.

This process is a prerequisite for the settlement and verification

Related business case(s)

Northern regional flexibility market
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Narrative of Use Case

Narrative of use case

Short description

In the procurement phase the role of the FR is to support the MO and T&D CP by sharing relevant information
and receiving the outcome of the procurement to later enable the verification and settlement.

Complete description

Key performance indicators (KPI)

Key performance indicators

ID |Name Description Reference to mentioned use case objectives

Use case conditions

Use case conditions

Assumptions
1 Flexibility market framework and its components described by the OneNet Northern Demonstrator are
in place usable by the actors
2 Solutions for consent management for sharing private data are in place in all countries of the region.
Prerequisites
Prequalification process is concluded successfully
2 Cross-border acknowledgement of consents is enabled

Further information to the use case for classification/mapping

Classification information

Relation to other use cases

Other system use cases related to TSO-DSO coordination, Flexibility Register, Customer onboarding and
Market Operator

Level of depth

Prioritisation

Generic, regional or national relation

Nature of use case

System use case

Further keywords for classification

General remarks

General remarks
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Diagrams of use

case

Diagram(s) of use case

1. Flexibility procurement support and data storing
sd 1. Aexibiity procurement support and data storing /

Technical details

Actors
Actors
Grouping Group description
Further
lActor . . information
Actor name lActor description f L. .
type specific to this
use case
System that is designed to avoid, through grid impact
TSO-DSO L s . -
- assessment, activation of flexibilities which either do not
coordination . . . .
System [contribute to solving system needs or even worsen the situation
platform (T&D . . .
cP) (constraint setting process) as well as to find the best value-stack
of available flexibilities to be activated (optimization process).
System that stores information about flexibility assets, results of [Based on BRIDGE
Flexibilit qualification (both product and grid), market results, grid proposal for
Re ister&ZFR) System [information as well as perform flexibility verification and Flexibility Register
& settlement, aggregates flexibility information, allocates access |Operator
rights to the various actors and controls the level of access. definition.
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A party responsible for operating, ensuring the maintenance of
and, if necessary, developing the system in a given area and,

(CA)

available on request for entitled parties in the sector.

System Business where applicable, its interconnections with other systems, and |[HEMRM
Operator (SO) for ensuring the long-term ability of the system to meet definition.
reasonable demands for the distribution or transmission of
electricity.
HEMRM
definition with
extensions (in
A market operator is a party that provides a service whereby the |bold) proposed by
Market . . .. i .
Operator (MO) Business offers to sell elect.rlluty or elect.rl'mty fle')(l.b'lllty are matched with |BRIDGE.
bids to buy electricity or electricity flexibility. Includes also TSOs
and DSOs
performing the
role of MO.
Resource Business A role that manages a resource and provides HEMRM
Provider (RP) production/consumption schedules for it, if required. definition.
Consent A party responsible for administrating a register of consents for a
. . . L L . HEMRM
Administrator  |Business|domain. The Consent Administrator makes this information definition.

Platform (DEP

Data Exchange

) System

A communication platform the basic functionality of which is to
secure data transfer (routing) from data providers (e.g. data
hubs, flexibility service providers, TSOs, DSOs) to the data users
(e.g. TSOs, DSOs, consumers, suppliers, energy service
providers). DEP stores data related to its services (e.g.
cryptographic hash of the data requested). The DEP does not
store core energy data (e.g. meter data, grid data, market data)
while these data can be stored by data hubs.

BRIDGE proposal.

References
References
No. Referenc e Status Impact on use Ongm.ato'.' / Link
e Type case organisation
Investigation |Cedec, Edso, https://wva..entsoe.e.u./Docum
) ents/Publications/Position%20p
Report |ASM report of relevant use |Eurelectric, Geode
cases and ENTSO-E apers%20and%20reports/TSO-
DSO_ASM_2019_190416.pdf
Report |INTERRFACE use Investigation Horizon2020 project http://wYVW.|nter.rfac.e.eu/5|tes/
cases of relevant use INTERRFACE default/files/publications/INTER
cases RFACE_D3.2_v1.0.pdf
https://private.coordinet-
project.eu/files/documentos/60
. Investigation . . 33b5fed475cdCoordiNet_WP2_D
Report S:;rleet use of relevant use I(_:'gg:;r,:lze?zo project 2.1_Markets%20for%20DS0%2
cases 0and%20TS0%20procurement%
200f%20innovative%20grid%20
services_V1.0_20.02.2021.pdf
Investigation . . https://eu-sysflex.com/wp-
H 2020 t
Report |EU-SysFlex SUCs of relevant use El(j-rlszc;rlllex projec content/uploads/2020/10/EU-
cases y SysFlex-Task-5.2-D5.2-FINAL.pdf
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https://www.usef.energy/app/u

Investigation ploads/2016/12/USEF_TheFram

Report

USEF of relevant use [USEF Foundation eworkSpecifications_4nov15.pd
cases .
Steps — Scenarios
Scenario
Scenario
1. Flexibilit t t ta stori
- exibility procurement support and data storing
, . _|Informatio
Step |Even |Name of Description of Servic Informatio Inform.atlo Requiremen
., ., n producer n receiver
No |t lprocess/activity |process/activity e exchanged |t, R-IDs
(actor) (actor)
(IDs)
Receive request MO need to have the
1.1 for the list of | ¢ O the FSP toinform MO DEP FSPInfo
. them about the call
registered FSPs .
opening
Forward request 0L 2 e e
1.1.a for the list of ~ [oPF . DEP FR FSPInfo
registered FSPs data exchange with
§ MOs.
1.1.1 Send the fist of FR DEP FSPInfo
FSPs
OneNet system (DEP) is
1.1.1. Forward the list [applied to facilitate
. DEP MO FSPInf
a of FSPs data exchange with nto
MOs.
Receive request
for
1.2 prequalification MO DEP PreQualRe
of FSP, product d
and grid
Forward request .
OneNet system (DEP) is
for applied to facilitate PreQualRe
1.2.a prequalification PP . DEP FR
data exchange with q
of FSP, product
. MOs.
and grid
Send
1.2.1 prequalification FR DEP ProdQual
information
21| e O itate
e prequalification PP ) DEP MO ProdQual
a . . data exchange with
information
MOs.
Receive Submit schedules
1.3 (production/consumpti FSP FR RefValue
schedules .
on plans) in cases
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where it is used for
verification
14 Receive market MO DEP MarOQOut
outcome
OneNet system (DEP) is
Forward market [applied to facilitate FR, T&D MarOut
14.a . DEP
outcome data exchange with CP, SO
MOs.
1.4.1 Register market FR FR MarOut
outcome
. Products that are
Receive .
information separately activated
1.5 ... |need this step to T&D CP FR FlexActReq
about activation |. e s
initiate the verification
requests
process.
Register
information
1.5.1 FR FR FlexActR
> about activation exActReq
requests

Information exchanged

Information exchanged

B Requirement,
exchanged, |[Name of information Description of information exchanged R-IDs
ID
MarOut Market outcome The results of matching the offers and bids by MO.
Resource base performance reference value provided
RefValue Reference value before delivery as a schedule by the FSP or calculated
after delivery by the platform.
ActFlex Activated flexibility FSP’s respohse to activation request. .Includes the
amount which the FSP manage to activate
ESPInfo Flexibility service provider|Information about FSP, which is needed to register to
information the flexibility register
PreQualReq |Pre-Qualification Request |FSP, product and grid Prequalification info
ProdQual Product qualification
FlexActReq Flexibility Activation
Request
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7.3 Annex 3: SUC 3 Flexibility verification and settlement

Flexibility Register System Use Case

Description of the use case

Name of use case

Use case identification

ID

Area(s)/Domain(s)/Zone(s)

Name of use case

7.2.3

Flexibility market, Flexibility Register

Flexibility verification and settlement

Version management

Version management
Version
Date Name of author(s)) Changes Approval status
No.
1 19.4.2021 Jukka.Rln.ta—Luoma, First draft Dlscusseq in task
Taneli Leiskamo 7.2 meeting
. . . Discussed in task
Jukka Rinta-Luoma, [Second draft based discussion and .
2 17.5.2021 S . . . 7.2 meeting on 20
Taneli Leiskamo comments provided in task 7.2 meeting May
Updates and additions from discussions 7Dzlsrtr:1uesest?: w;:}a;l;
3 31.5.2021 [Jukka Rinta-Luoma |between WP7 parties and previous task JL.Jne g
meeting
Discussed in task
4 17.11.2021 [Jukka Rinta-Luoma  |Draft of the final version 7.2 meeting on 17
November
To be sent as a part
5 9.11.2021 llukka Rinta-Luoma Chan.ges accepted and document attached |of MS.21 to
to Milestone report 21 Coordinator for
approval
30.11.2021 (Kalle Kukk Inclusion of ‘OneNet system’
11.02.2022 |Kaja Trees Updated diagrams to common format
To be attached t
8 10.2.2023 |Jukka Rinta-Luoma |Final update before D7.2 publishing. 0 be attached to
the D7.2
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Scope and objectives of use case

Scope and objectives of use case

Scope

The role of Flexibility Register in process phases after flexibility trading
is described. The verification process quantifies the delivered
flexibility and settlement process uses this information to conclude
financial and imbalance settlement done partly outside of FR.

Objective(s)

The objective of this use case is to enable quantifying the delivered
flexibility volumes and support the financial and imbalance settlement
based on the results in the context of OneNet Northern
demonstration scope.

Related business case(s) Northern regional flexibility market

Narrative of Use Case

Narrative of use case

Short

description

One of the core functionalities of the FR is to conduct the verification and settlement of the flexibility bids
being traded on the market. Verification means the quantification of the delivered flexibility. This is done by
gathering metering data and comparing it to either a calculated baseline or predefined schedules. The product
in question specifies which method is to be used. After the verification, the results are shared to parties
involved in the trades. The FR can also in some cases determine the remuneration and penalties if these are
described within the product specification. The FR also communicates possible adjustments to BRPs’ balance
position to the Imbalance Settlement Responsible.

Complete description

Key performance indicators (KPI)

Key performance indicators

.. Reference to mentioned use case
ID [Name Description ..
objectives
Assess the accuracy of the reference value e - .
Y . Verification of flexibility events is one of
A (e.g., computed baseline) compared to the . . . .
Verification . . the core functionalities of the FR in this
energy/power consumer/injected into the . .
method accuracy . - o use case. This KPI assesses the quality of
grid, when no flexibility activation was . .
the implemented solution.
conducted
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Use case conditions

Use case conditions
Assumptions
1 Flexibility market framework and its components described by the OneNet Northern Demonstrator are
in place usable by the actors
2 Solutions for consent management for sharing private data are in place in all countries of the region.
Prerequisites
1 Prequalification phase is concluded successfully
2 Procurement phase is concluded successfully
3 Cross-border acknowledgement of consents is enabled.

Further information to the use case for classification/mapping

Classification information

Relation to other use cases

Other system use cases related to TSO-DSO coordination, Flexibility Register, Customer onboarding and

Market Operator

Level of depth

Prioritisation

Generic, regional or national relation

Nature of use case

System use case

Further keywords for classification

General remarks
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General remarks

Diagrams of use case

Diagram(s) of use case

sd Verification and settlement /
MDR FR DEP FSP 50 MO ISR
| _1.1Receive metering data, ! 1 I I | |
(MetData) 1.1.1 validate metering data(MetData) : 1 1 : :
I I I I I
G 1.1.2 Store metering data : ; ; : :
1.1.3 Flun irm (MetData) ! | | ! !
metering data | | | | |
: registration(Response) :l 1.2 Gather trading data (MarOut) : 1 1 : :
1 1 I I 1 1
1 1.3 Gather activation datafActFlex) | | | | |
1 1 I I 1 1
| | | | | |
1 1.4 Determine verification method(Baseline) | | | | |
| | | | | |
1 1 I I 1 1
: alt1 1.4.1 Calculate baseline (Baseling) : ; ; : :
| | | | | |
1 : T I I 1 1
| alt2 | I I | |
| 1A 1.4.2 determine reference value from other data(Baseline) | ‘ ‘ | |
| | | | | |
1 T I I 1 1
: 1.5 Determine the delivered flexibility quantities : ; ; : :
1 (DelivFlex) 1 | | 1 1
: 1.5.1 Register possible deviation per trade(DelivFlex) : 1 1 : :
! 1.5.2 Communicate verification results to entitled parties ! ! ! ! !
1  — (Baseline, DelivFlex, Deviation) 1.5.2a Forward verification results | 1 1
: ! ' (Baseline, DelivFlex, Deviation) } DI :
1 1.5.2 Communicate verification results to entitled parties{Baseline, DelivFlex, Deviation) - l 1 1
: 1.5.2 Communicate verification results to entitled parties{Baseline, DelivFlex, Deviation) PIT] . } : :
1 1 | bl )] 1 1
1 I T 1 1 1
1 aptyy 1.6 Determine remuneration and penalties(InvoiceData) | I I 1 |
! [ 1.7 Send invoicing data{InvoiceData) | | ! !
1 t + - 1 1
I [ ] 1 1
1 1 I I 1 1
| Dpt/ 1 | | | |
1 1.8 Forward adjusted volumes to imbalance settlement(adjval) | l 1 o !
I T T T T rl—r]
1 U 1 I I 1
1
1 1 1 I I 1 1
' ' ' ! ! ' '
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Actors
Actors
Grouping Group description
Further
Actor .. information
Actor name Actor description epe .
type specific to this
use case
1S0-DSO System that is designed to avoid, through grid impact
.. assessment, activation of flexibilities which either do not
coordination . . . .
System [contribute to solving system needs or even worsen the situation
platform (T&D . . .
cp) (constraint setting process) as well as to find the best value-stack
of available flexibilities to be activated (optimization process).
System that stores information about flexibility assets, results of |Based on BRIDGE
Flexibilit qualification (both product and grid), market results, grid proposal for
Re ister%FR) System [information as well as perform flexibility verification and Flexibility Register
& settlement, aggregates flexibility information, allocates access  |Operator
rights to the various actors and controls the level of access. definition.
A party responsible for operating, ensuring the maintenance of
and, if necessary, developing the system in a given area and,
System Business where applicable, its interconnections with other systems, and |HEMRM
Operator (SO) for ensuring the long-term ability of the system to meet definition.
reasonable demands for the distribution or transmission of
electricity.
HEMRM
definition with
extensions (in
A market operator is a party that provides a service whereby the |bold) proposed by
Market . . . s .
Operator (MO) Business|offers to sell electricity or electricity flexibility are matched with |BRIDGE.

P bids to buy electricity or electricity flexibility. Includes also TSOs
and DSOs
performing the
role of MO.

Resource Business A role that manages a resource and provides HEMRM
Provider (RP) production/consumption schedules for it, if required. definition.
Consent A party responsible for administrating a register of consents for
. . . . . . HEMRM
Administrator  |Business|a domain. The Consent Administrator makes this information o
. . . definition.
(cA) available on request for entitled parties in the sector.
A party responsible for the establishment and validation of
Metered Data .
. . metered data based on the collected data received from the HEMRM
Responsible Business . . . o
Metered Data Collector. The party is responsible for the history |definition
(MDR) . .
of metered data for a Metering Point.
A communication platform the basic functionality of which is to
Data Exchange . .
Platform (DEP) System [secure data transfer (routing) from data providers (e.g. data BRIDGE proposal.
hubs, flexibility service providers, TSOs, DSOs) to the data users
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(e.g. TSOs, DSOs, consumers, suppliers, energy service
providers). DEP stores data related to its services (e.g.
cryptographic hash of the data requested). The DEP does not
store core energy data (e.g. meter data, grid data, market data)
while these data can be stored by data hubs.

References
References
No. Referen Reference Status Impact on use Orlgm.ato.r/ Link
ce Type case organisation
Investigation |Cedec, Edso, https://W\./vw..entsoe.e.u./Docum
. ents/Publications/Position%20p
Report |ASM report of relevant use |[Eurelectric, Geode
cases and ENTSO-E apers%20and%20reports/TSO-
DSO_ASM_2019_190416.pdf
Report |INTERRFACE use Investigation |\ & 102020 project |t/ Www.interrface.eu/sites/
cases of relevant use INTERREACE default/files/publications/INTER
cases RFACE_D3.2_v1.0.pdf
https://private.coordinet-
project.eu/files/documentos/60
| igati fed7 iNet WP2 D
Report |CoordiNet use nvestigation Horizon2020 project 33bsfed75cdCoordiNet_ -

cases

of relevant use
cases

CoordiNet

2.1_Markets%20for%20DS0%2
0and%20TS0%20procurement%
200f%20innovative%20grid%20
services_V1.0_20.02.2021.pdf

Report

EU-SysFlex SUCs

Investigation
of relevant use

Horizon2020 project

https://eu-sysflex.com/wp-
content/uploads/2020/10/EU-

USEF

of relevant use
cases

USEF Foundation

EU-SysFI
cases U-SysFlex SysFlex-Task-5.2-D5.2-FINAL.pdf
. https://www.usef.energy/app/u
|
Report nvestigation ploads/2016/12/USEF_TheFram

eworkSpecifications_4nov15.pd
f

Steps — Scenarios

Scenario
FLRETTE 7. Verification and settlement
name
o Information|Information(information .
Step Name of Description of . : . : : Requirement,
No Event rocess/activity|process/activit Service|producer |receiver exchanged R-IDs
P v v (actor) (actor) (IDs)
Receive
1.1 Recelv.e generat|or'1 and MDR FR MetData
metering data [consumption data
measured by
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certified meters
data and sub-
meters
1.1.1 Validate Technical FR FR MetData
metering data |validation
Store meterin Store information
1.1.2 g if validation is FR FR MetData
data
successful
Inform sender
Confirm whether metering
1.1.3 metering data |data registration FR MDR Response
registration was successful or
not
Volumes of traded
12 Gather trading erX|F)|I|t|es FR FR MarOut
data previously stored
in FR
Volumes of
cleared and
her cl
1.3 G'at er cleared activated flexibility FR FR ClearedBids
bid data . .
bids previously
stored in FR
Determine The verification ER
1.4 verification method depends FR RefValue
method on the product.
In case the
product requires
FR to calculate a
1.4.1 Alt1: Caleulate |, - o line with the FR FR Refvalue
baseline .
baseline model
used by the
respective product
pit 2:determinel 5 O PREEE
1.4.2 reference value |, ! FR FR RefValue
trom other data include plan sent
beforehand etc.
Calculation of the
Determine the |delivered amount
15 delivered by comparing FR FR DelivFlex
flexibility baseline/reference
quantities value to metering
data.
Register the result
. for each trade
Register
ossible separately. In
1.5.1 P L. some cases FR FR DelivFlex
deviation per -
deviation per
trade .
resource might be
needed
152 Communicate R FSP /SO / |RefValue/
o verification DEP DelivFlex
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results to
entitled parties
OneNet system
F DEP) i lied t
or_\/\{ard_ ( . .) is applied to RefValue/
15.2.a verification facilitate data DEP MO .
. DelivFlex
results exchange with
MOs.
Calculation of
penalties for the
over/under
delivered
Optional: flexibilities based
1.6 Determlne. on th? . FR FR InvoiceData
remuneration [specification of
and penalties [the respective
product. Done
only if the
respective product
requires.
Send results from
. step 7.6 to the
I: . .
1.7 'Optl.or.1a send buying party, FR SO, FSP InvoiceData
invoicing data .
which conducts
the actual billing.
Report adjusted
volumes to
imbalance
. I ,if th
(Optional) sett em'ent if the
respective product
Forward . ) Imbalance
. requires this. (For
adjusted Settlement .
1.8 example, not FR ... _|AdjVol
volumes to Responsible
. needed when
imbalance . (ISR)
offering from own
settlement . .
portfolio, or if
product doesn’t
have energy
component)

Information exchanged

Information exchanged

Inf ti R i t, R-
niormation Name of information |Description of information exchanged equiremen
exchanged, ID IDs
MarOut Market outcome The results of matching the offers and bids by MO.
MetData Metering data
ClearedBids Cleared bids Res'ult' of tche markfet clearing done by the
optimization function.
Copyright 2023 OneNet Page 80

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739




N1
I Nk

Resource base performance reference value
RefValue Reference value provided before delivery as a schedule by the FSP
or calculated after delivery by the platform.
DelivFlex Delivered flexibility Difference between baseline/reference value and
amount metering data
. . Data that includes information about the parties
InvoiceData Invoicing data .
the remuneration amounts
. . Energy amount that affects the open supplier of
Adjusted imbalance &Y L . P p.p
. the resource, which is communicated to imbalance
AdjVol volumes (transfer of
settlement to compensate the energy effect to the
energy)
BRP.
Response Response Positive or negative reply to a request.
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