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About OneNet

OneNetwill provide 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.

The project OneNed hy'S bSG62N] F2NJ 9dzZNRP LSO Aa Fdzy RSR KNP dzIK

I 2NAT 2y W H N @DIOICordsudmeriiLargealé demanstritibns of innovative grid services through

demand response, storage and sr@lD £ S 6 w9 { 0 RIYPINIaG Al2Ry 0 K-Sy Roardel & . dzA f |
Of AYIFGS NBAAEASY(d TFdzidzNB o[/ 0¢ @

While the electrical grid is moving from being fully centralized to a highly decentralized system, grid operators

have to adapt to this changing environment and adjust their curtarginess model to accommodate faster

reactions and adaptive flexibility. This is an unprecedented challenge requiring an unprecedented solution. For

this reason, the two major associations of grid operators in Europe, ENTBOEDSQ haveactivated their

members to put together a unique consortium.

OneNet will see the participation of a consortium of over 70 partners. Key partners in the consortium include:
already mentioned ENTSPand EDSO, ElerindREDERWTH Aachen University, Unisiey of Comillas, VITO,
9dzNR LISIYy 5eylyYAadazr ! .L¢9/1 9ySNHe>X 9y3IAYSSNAy3dAZ | yR

The key elements of the project are:

1. Definition of a common market design for Europe: this means standardised 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 enaidglian open architecture of interactions among several
platforms so that anybody can join any market across Europe; and

3. Largescale demonstrators to implement and showcase the scalable solutions developed throughout
the project. These demonstrators are orgzed 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

One of OneNeRianovation pillars is to create an integrated marketplace for system services by contributing

to the construction of the European Internal Market for electricity. The main objective of Task 2.3 is to produce

a set of Business Use Cases (BUCs) for all i#rators in the four clusters (Northern, Southern, Western,

Eastern) and to evaluate them to ensure that are welsitioned and linked with the priorities set by the Green

58t YR NBaLISOlA@GSte gA0GK (KS LINRP2SO0Qa aiGNFXrdiS3IaAod 2c¢
To reach the objettes of Task 2.this deliverable presenta set of BUCs, that will materialize the OneNet

products and services. For this, the standardized IEC Use Case methodology was applied, which is based on the

IEC 62559 template, in order to enable a common understanding of functionalities, actors and processes across
the different demo BUCs.

In total 23 BUCs were developed from OneNet demonstrators. As a first step, these BUCs were evaluated in
terms of (i)addressed system services, i) a 1 SY 2 LISNI G§2NXQRa | LIIINRBI OK F2NJ | Ol
defined business roles.

¢2 | yasSN #KS 0l aSNDRDEaa 6 SNBE | RRNBaaSR Ay SFOK . ! /K
were mapped against the OneNet system services framework developed in Task 2.2. This analysis concluded
that when considering the services included in the BUCs, there is dateigron the provision of nefrequency
ancillary servicesEven in those cases where frequency control services are being considered, the BUC is
considering options that evaluate joint solutions for both frequency control andfremuency control. In
addition, there would appear to be a slight focus on predictive seryiceservicesaddressing need that arise
asthe result of forecast circumstancesyen if several of the demonstrator partners are also considering BUCs
aimed at addressing correctiveeeds i.e. services addressing needs that arise as the result of unexpected

circumstances

¢2 yasSNI GKS ljdzSaidArz2y a2KFG ¢Fa GKS FLILINRBFOK 2F (K
described in each BUC was analysed against the OneNet nfiseswork developed in Task 3.1. The project
demoswere groupedinto three main sets to ease the analysis between comparable market frameworks.
Considering coordination addressed in demonstration BUCs, three types of coordination are addressed: market
based TSESO coordination, markdtased DSO coordination, and technical based-DSO coordinatiornThe
demonstrators that belong to the markdtased TSADSO coordination adopt a coordination scheme in which
the TSO and the DSO are coordinated through a etavkile thedemonstrators that belong to the DSO market
based coordination category focus on the mechanism to procure system services from FSPs to solve local needs
The demonstrators that belong to the technidesed TSSO coordination adopt a coordition scheme in

Copyright 202 OneNet Pagell
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which the TSO and DSO directly interact by exchanging information and requests for operating Blodamsss
analysis of the BUCs regarding the type of coordination points out that the number of BUCs considering market
based TS@WSO codtination, marketbased DSO coordination and technibased TS@SO coordination
respectively is equally distributed
¢2 FYasSN GKS ljdzSadAizy a2KAOK ¢gSNBE GKS o0dzaAySaa NP
defined in each BUC were recorded anthpped against théHarmonised Electricity Market Role Model
(HEMRNMto identify which of these roles are includeditimnd which could potentially introduce new ones. This
mapping indicated a small number of business roles proposed by OneNet that aexpiatitly defined in

HEMRM but are rather connected with some of the existing HEMRM roles.

In addition to the individual demo BUCs, thencept of theregionalbusiness use casagasintroducedand
developed tofurther promote cooperation between countries at a clusterel These regional BU€smprise
multi-country crossborder scenarios in which the differerdemo countries within a clusterforesee the
exchange of information between themselves through tise of the technical solutions developed throughout

the course of the project.

After evaluating the demonstration business use cases, the OneNet General Business Use case was
developed by mapping the demo BUCs against the process described in the Adtwve Iggsagement Report
(ASM) The ASMreport describes and analyses active power management from the perspective of TSOs and
DSOs for congestion management in both distribution and transmission grids and system balancing when such
services are provided in marketbased approach by flexibilities owned and operated by third parfiés
described process includes the preparatory phase, the forecasting phase, the market phase, the monitoring and
activation phase, as well as the measurement and settlement plEsielentifying thesphasesn the processes
describedwithin the demo BUCsthe highlevel description of OneNet general BU@s created, whichs

illustrated inthe picture below:

Copyright 202 OneNet Pagel?2
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Preparatory phase

Customer
process prequalification prequalification prequalification phase

Market Product Grid Forecasting

T Delivery &
Flexibility s 9 ry Measurement
Activation monitoring
procurement : & settlement
(real-time)
Market phase Monitoring and activation phase

Figurel: OneNetGeneral BUC higlevel description

It should be highlighted thathe customer process scenario deals with onboarding customer for providing
flexibility. This scenario is considered in OneNet general BUC in order to explore houstbhemersare part of

the interactions between TSDSGmarket partiescustomers

The presented work is a clear starting point for the demonstraiiéork PackagesN(P9 of the OneNet

project and it will bealsousedas an input fothe work carried out in the rest of the horizadtWPs.
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1 Introduction

1.1 Work Package objectives

The overall objective of WP2 is to set the basis of the work that will be carried out within OneNet. To this
aim, market solutions and digital platforms presented so far in the EU pilot projects in addition to European
policy framework$havebeenreviewedand their contributions and benefitsavebeen analysed. Based on that
knowledge the new products and business use cases proposed in the OneNet appavadieen defined.
Moreover, the differences among EU markbts/ebeen reviewed and specific priorities for KPIs, Scalability and
Replicability of OneNet solutiorzse being devised to enable the pakU integration of these new services and

products digitally procured fahe system operation.

1.2 Obijectives ofTask2.3 and reldionship with other tasks

The main objective ofakk2.3 is to produce a set of Business Use Cases (BUCSs) for all demonstrators in the
four clusters according to the standardised methodology dB2559. Within the scope of Task 2.3, the BUCs
were defined for all demonstrator clusters. In additionegional level BUCs, as well ageneral BUC for the

OneNet projectvere developed tofacilitate the interaction between the different demo clusters

Areview of the BUCs developed in previous H2020 projsetshe starting point of the BCsanalysisin
addition, while reviewing the OneNet demonstration B$Jspecial focus was given to analysihg system

services, the type of coordination and thesinesgoles addressed

As shown irFigurel.1, Task 2.3 holds a central role within the OneNet project development since its input
is required not only from the rest of WP2 tashksit also from most of the other horizontal and all the

demonstrators work packages. More specifically, the results of Task 2.3 will be an input for:

WP3: WP3 will integrate thearket design concepts developed within this particular With the
findings of Task 2.3 and the results coming from the demo clusters.

2tnY 2tn gAft dzaS GKS RSY2yadNrd2NBQ .!/a G¢2
integration of flexibility both from TS@SCand customeperspective. In adtibn, T2.3 output will

be used to map the actors, roles and data exchanges as part of the flexibility exchange process.
WP5 Based on the Task 2.3 output, WP5 will define the functional andurmstional requirements

of the OneNet platform.
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WP7WP10:Denpnstration WPs willaligneven moretheir demonstration activities with Ordet

overall objectivesising the feedbek from the horizontal WPRsrovidedthrough theT2.3 output.

Moreover, (i KS i | & 1 ibBe pidderteditiragh GRIFOrForumin order to achieve dighe level of

engagement ofhe stakeholders with T2.3 work

Integrated and
Coordinated
Markets

N
J/

T2.3 T2.1

Review of best practices Integrated
System
Operation

Setting the Business Use Cases for
system services

N
J/

T2.2
Product definition for
\_ system services
4 )
T2.4

Reference IT
implementation

Harmonizing EU markets
. J

Cluster
demonstrators

T5.1
OneNet Concept and From OneNet
Requirements demos to EU

wide
implementation

Figurel.l: Interactions between Task3and other work packages in OneNet

1.3 Structure of the deliverable

This deliverable aims to present the respective weakried outin Task 2.3includinga set ofbusinesause
cases for all OneNet demonstrators in the four clusters, that will materialize the OneNet products and services.
First, Chapte describes theworkflow of Task 2.3 and thmethodologythat was adopted todevelopthe
OneNet demonstration business use casgisapter3 revisits the lessons learnt from previous H2020 proj@cts

BUCs and draws conclusioors that.

Then, Chapted presents theBUCsdeveloped by the demonstration clusteras well agheir evaluation
framework which wasdevelopedbased on the information provided hyeliverable 2.2 and Deliverable 3.1.
Chapter5 presents the regional BUGsd Chapter6 presentsthe general OneNet business use casel

elaborateson themethodology followed talevelopit. Finally the work of Task 2.3 is concluded in Chapter
Copyright 202 OneNet Pagel5
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2 BUC development methodology

2.1 Horizontal anddemonstration WPs coordination

To achieve this taskdbjectives ahigh level of coordination betweeWP2, horizontal workackagegWF2-

WP6)and demastration clusters wasecessaryTo ensure the smooth development of tieJCsa 3level

coordination appoach was adopted:

w

Coordination within WP&vel¢ We set up recurrenT2.3 core teanmeetingsto ensurealignment
with the other WP2 taskand theseamless flow of information and analysis resbiisveen them.
Horizontal WPs coordinatidevel¢ We planned meetings with th€5.1partners tocoordinate the
collection ofBUCsand SUGswhich were part 6 the two differenttasks,respectivelyIn addition,
we had meetings with WP4 partners &dign our work regarding the OneNet General BUit2

output of the analysis conductedithin tasks2.2,3.1, 4.1 and 4.%as considereavhile formingthe

evaluation framework for the demonstration .Es.

WP2demos coordinationlevel ¢ We appointed T2.3 core teanpartners as contact pointsto

coordinate the ommunication with the demonstration leader Moreover we organised
workshopswith the demonstration clusters to provide feedback fibre initial BUCsthey had

provided

This3-level coordination approach is illustrated kigure2.1.

WP2-demos coordination

* Appointment of specific T2.3 partners as
contact points with demonstration clusters
*  T2.3-demos workshops

Horizontal WPs coordination

+ T2.3-T5.1 coordination regarding BUCs and SUCs collection
+ Using as input available information from T3.1, T4.1 and T4.2

Coordination within WP2

* T2.3 core team recurrent meetings

Figure2.1: Levels of coordination within T2.3 workflow.
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2.2 T2.3 workflow

As stated above,efining the OneNeBUCs is the core objective of this deliverable. To this aim, a structured

approach wasollowed, which is depicted ifrigure2.2. The workflow of T2.3 included:

1. Evalation of BUCs obther HORIZON 2020 projects from the material collected in T2.1 and BUCs
collection workconducted inWP4. Tis evaluation was complemented withe review ofthese projects
conducted in 2.2 andT3.1.

2. Demos provided théirst drafts of theirBUCs using the IEB25592 templateThis frst inputfocused on
describing theBUCgeneral informatior(i.e., scope, objectives, short description)

3. This information was circulated among the horizontal WPs to identify the busingsstiobs reported
within the developedBUCsandto ensure their alignment wittheh y Sb S LINRP 2SO0i Qa 2 @SNJI

4. Feedback was provided to the demonstration clusters through workshop
Demos provided thepdaed drafts of their BUCs. Thisund ofinformation collectionincluded a more
detailed description of the BUCs afatused orcollectingmore technical details

6. An terative process of reviewing BUCs between demo clusters and horizontalbdkPglace

7. The nitial list of demoBUCsvascompleted.Based on thanalysis of thelemonstrationBUCsand the
Active System Managemerd$M report, the general OneNet BUC was defined.

8. The demastration clustergprovided the regional BUCs

9. The finaldemonstrationBUCs were formed and then timecessary files needed faploadngthemto

the BRIDGE repositowyere prepared

wdzy' S
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ACANRG RNI}ID 2F hySbSi 3ISYySNI ¢
v
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Figure2.2: Workflow towards the definition of the OneNet BUCs.
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2.3 Methodology for defining OneNetlemonstrationBUCs

2.3.1 Descriptionof the UseCaseMethodology

Use cases arthe first building blocks for projects in software engineering and describe the developed system
and its functionalities in static as well as dynamic aspects. The static view is given through the presentation of
actors that are related to the system, the dyni view is described through the relation between actors and

the system by use casd$]

The objective of T2.3 is to describe generic functional specifications for the business layer to be tested in the
demonstration clustersn the form of Business Use Cases (BUCSs), following the approach described in the IEC
62559 standard. This process is specified by a template in the standard IEC2625&full standard template

has eight sections, each of which provides informatioouwtihe use casdrom different viewpoints:

Description of the Use Case,
Diagrams of the Use Case,

Technical details,

Step by step analysis of the Use Case,
Information exchanged,
Requirements,

Common terms and definitions,

© N o gk~ w DN

Custom information.

Thebuilding of use cases is usually based on an abstract business case vetimoal details. A use case
realises the description of the business goals in diffetayérs of granularity and can be differentiated irhe
high-level use case, generic usase, specialised use case, and individual use case. The distinction between those
terms is determined by the purpose of the use case and its authors and folldefs-down approach or a

bottom-up approach.
The difference betweethese two approaches isedcribed belowl]:

1 Top-down approach A highlevel use case describes an innovative, abstract function but the actual
technical implementation is not essential from this point of view. On its basis, specialised use cases
can be developed and explain a tangible elaboration of the techaidainctional detailsSince the
more general use case is created first in this course of action and the details are filled in later, this

procedure is callethe top-down approach.
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1 Bottom-up approach The bottomup approach proceeds conversely and starts with explicit
individualuse cases which are created by organisations or diverse stakeholders of the project. They
contain precise particulars for the realisation of the business case@uitelpossibly several of those
individual use cases describe the same functionswitlt different means. From that compilation
a general use case can be derived wtealails a functional description without technical details
for implementation. Thiperception characterises the bottomp approach. Usually, such a general
use caseaunifies many viewpoints and thus has a high acceptance rate among the stakeholders.

Hence, it is often webuited for a standardisation process.

In T2.3 after analysingthe individual BUCs of the demo clustethe generalOneNetBUCwas derived
following acombination of thebottom-up and topdown approactes The methodology of developing the

general BUC is mentioned dietail in Chapte6.1

The Use Case Methodology is displayedrigure2.3, wherethe waythis process isinked to theabove

mentionedsections of thause casetemplateis alsodescribed

Figure2.3: Process of the use case methodolddj.
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At this pointwe should distinguish thBusiness Use Casandthe System Use Caseavhich aretwo different
types of use caseghis distinction is based on the type of goals and the level of detail they are focused on, as it
isdescribedn Table2.1.

Table2.1: Differences between Business and System Use (2jses.

Type of Use Case Description Actorsinvolved

Depicts a business process. It is| Business Roles (organisations,
expected to be system agnostic.| organisational entities or physical person:

Depicts a function or sub
System Use Case (SUC| function supporting one or
several business processes

Business Use Case (BU

Business Roles and System Roles (Devic
Information System)

These two types afse casekelp to define the functional and nefunctional requirement®f Generic Smart

Grids ast is illustrated inFigure2.4.

Business

cases
Business Role(s)

\

e —

Roles interacts in one or more BUC to
to pursue a business case

Business Use
Cases (BUC)

Business

A BUC depicts a Business Process
Process

\

i i 3 SUC supports BUC {enable or
Grids functional and non-functional Ppo \€ )

requirements

Smart Grids System Use Cases Smart Grids
requirements (SUC) A SUC depicts a function unction

facilitate its achievement)

BUC and SUC analysis allows
identification of Generic Smart H

!

System Role(s)

\

Figure2.4: Relationship between BUCs and S3Cs

As mentioned in tk introductionOneNetDeliverable 2.2ollects and analyses only the business use cases,
while the system use cases analysis is part of the Deliverabl@geldistinctionbetween these two types of
use casebvecomes more pparentif one considersvhere they are locatedn the SGAM layersvhich will be
discussed thoroughly in the next section.
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2.3.2 The SGAM Architecture

For better visualising the use cases, an architectural overview is needed which represents the various
viewpoints desidbed inthe use casesTo this end, the Smart Grid Architecture Model (SGAM) has been
developed by the Smart Grid Coordination Group/Reference Architecture Working Gro«pQ/&3) irthe
O2y GSEG 2F GKS 9dz2NRLISHY [/ 2YYA & ashRojisticaviewpdint of Rr-oddRall & | G A 2 y
architecture in the Smart Grid domajit.

The SGAMmModel enableghe provision ofa global and clear view of smart grid projects by mapping the
different actors and devices considering 3 dimensions. The first dimension describes the domains which range
from generation through transmission and distribution to ecmhsumers. The secondngension corresponds
to the zones of operation from the processes through field, station and operation to enterprise and market

zones. Finally, the third dimension describes the interoperability layers that range from the component layer to

the business hger.

Business Objectives
Polit. / Regulat.. Framework

A2

Function Layer

Interoperability|

Layers

[Communication Layer
Market

=

.
1

Generation \
Transmlssnon‘\‘

Distribution \
DE

Enterprise

Domains

Figure2.5: The Smart Grid Architecture moddl.

As it is shown ifrigure2.5, accordig to the SGAM, there are 5 interoperability laygtk

w TheBusiness Layetepresents the business viesn the information exchange related to smaytids

The business layer can be used to map diffestakeholders within the zones and domaimas well as

to map their roles and responsibilities.
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w The Function Layerdescribes functions and services independent from actors and physical
implementations in applications, systems and components. These funaienderived by extracting
the use case functionality which is independent from actors

w The Information Layer contains the information exchangetietween functions, services and
components This layer comprises information objects and timelerlying canonical data models.

w TheCommunication Layedescribes protocols and mechanisms for the interoperable exchange of
information between components.

w TheComponent Layerepresents the physical distribution of all the components (esgstem actos,

applications, power system equipment, smart meters, etc).
TheSGAM zones represent the hierarchical levels of power system management

w Processzone includes all the physical, chemical or spatial transformations of energy and the
equipment directly inelved such as generators, transformers, cables, sensors, etc.

w Field zone includes all the equipment to protect, control and monitor the power system such as
protection relays, intelligent electronic devices, etc.

w Station zone represents the aggregation of field zones such as local SCADA systems, data
concentration etc.

w Operdion zone hosts power system control operation in the respective domain such as distribution
management system, energy management system, etc

w Enterprisezone includes commercial and organizational processes, services and infrastructures for
enterprises 8ch as asset management, logistics, work force management, customer relation
managementegtc.

w Market zone reflects the market operations possible along the energy conversion path such as energy

trading or retail market.
Finally, domains cover the completéectrical energy conversion chain:

w Generation domain includes generation of electrical energy in bulk quantities (fossil, nuclear,
hydropower plants, offshore wind farms, largeale solar power plants), normally connected to the
transmission system.

w Transmission domainincludes all the infrastructure responsible for transporting electricity over long
distances.

w Distribution domairt represents the infrastructure responsible for distributing electricity to the

customers.
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w Distributed Energy Resources (DE#main: includes any distributed technologies of smaitale

power generation (from 3 kW to 10.000 kW) directly connected to the distribution grid.

w Customer Premisedomain: hosts both endusers and producers of electricitfhe premises can be

industrial, commercial and home facilities such as airports, shopping centres and homes.

As mentioned aboveBUCdepicts abusiness process antence it describes théusinesdayer activities

within the SGAM architecturevhile SUGIepictsa function andhus, it describes thdunctionlayer d the SGAM

architecture Figure2.6 illustrateswhere BUCs and SUG&nd on the SGAM layers

Business layer

;

Activity / Lyl Activity / | = Activity / Ly Activity/ _)@

?

step 1 step2 step 3 step... Role B
Role A £ - : i (Beneficiary)
(delivers) .. RolesC, D, ..
5t % >, (invoived)
Function layer . sysema SystemB .
z.: ....... I.”_--.-._~_.-._: ...... N ......... i z.l ....................... St N, s -------- x._;
System ;| Function 1 | Function2 | i~ : Function3 | Function... | i
Use | |(systemUse Case) _(,Q—é(smm Use Case) 'T(Q' " (System Use Case) _(?T':(Sy:m Use Case) 1
Cases % P ' ' ) : A ! 3 .
Information K v o
Iayer Data model 1 \ Data model 2 ! Data model 3
Communication Y v
layer Protocol 1 Protocol_2
Component layer :
Component1

Figure2.6: Interactions between BUCs, SUCs and the S2AM.

2.3.3 The IE2559 template

In thissectionthe information required inthe eight sectiors of the IEG52559 templatds described:

1. Description of theUse Casghis section deals with the description of the use case where all general

information about the designated goals of the use case is colleaetlding the name of the use

case, the scope, the use case narrative, as well as the key perfornmaicaors (KPIsnd the use

case conditions
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2. Diagrams of the Use Cada this sectiorthe diagrams of the use case are displayésually unified
modelling languagé@JML) and sequence diagranenablea good understanding of the procedures
of the use case

3. Technical detailsthis section includes thdescription of theactors possbly sorted into groups
according to their propertiesas well as a list difie usedreferencedor background information.

4. Step by step analysis of the Use Ca#leis section describes the possible scenarios of the use case
with a distinct association to the usase narrative in Sect. 1.4 of the template. The scenarios should
comply withthe sequence diagrams in Sect. 2t template so that every step describese part
of a communication or action.

5. Information exchangedthis section presents the exchanged informatreportedin the scenario
steps

6. Requirements this section identifieghe requirements needed in the rge ofthe project

7. Common terms and definitiontgthis section contains common terms and definitions in a glossary.
Each important term used in course of the project has to be followed by its definition.

8. Custom information this section i®ptional,and itcontains custom informatioin case it is needed.

The full standard template is available in AnSek

2.3.4 Other tools

In this sectionsome additionatools used fothe use case development are reportdthese toolare namely

the EnterpriseArchitect, theMODSARUS plugamd the BRIDGE repository.

Entemprise Architectis a commercial tool widely usddr systemsand business processewodelling using
UML It can be use@ombined withMODSARU@ugin, which isin open licence togéroduced byEDFor Sparx
Enterprise ArchitectMODSARUS automates the transformation from paper documents to UML models to data

exchange interfaces (XSD}ese tools were used from some of the demosi&velop their BUCs.

TheBRIDGE use cases repository was developtgtiframe of theData Management Working Grouwyith
the purposeof creatingan easily accessible Use Case repository for usersdifféirent background, based on
UseCase Methodology defined in IEC 62859 heoutput of the repository is a website where everyone can
see the use cases uploaded. As an input tformats to describe use cases are supported: Excel sheets, XML

files, MakDown This procedure is depicted Figure2.7.
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1. New file is uploaded to the platform
2. Corresponding pipeline gets automatically triggered

Website
generation

Use case
repository

Use case file

* |[EC62559-3 XML * GitHub . Hugo

« Excel template Workflow framework
(based on * Produces (Markdown to
IEC62559-2) Markdown HTML)

* MarkDown

¢) GitHub Q006

3. New/Updated Markdown files in repository
4. Hugo automatically updates website

Figure2.7: BRIDGE use case repository operation prgbgss

OneNet project ign activeparticipantin the BRIDGE initiativend thusthe BRIDGEepositorywill be used

to store the use cases.
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3 Review of H2020 projects BUCs

This section gesents the conclusionderived fromthe review of the business use cases defineddme of
the other H2020 projectslisted in Deliverable 2.[6]. These conclusiong/ere usedas a starting point to form
the OneNetBUCsvaluation frameworkwhich is pesented in Chapte4. Thereview of BUCs obther H2020
projectsaimsto analyse what type ofsystemservices and marketisameworkswere consideredn them and
what was the rationale behintheir development.Thisreview was based orthe analysispresentedboth in
LINE2SO0GaQ RSt inDBeNetelivEabEs2.1 22 ad X f | &

As discussed in Deliverable 26}, the review process of these cases of H2020 projects revealed that IEC
625592 is themost usedmethodology and that defining the use cases is a unique process that shoulithtiake
O2yaARSNIGAZ2Y SIFOK LINR2SOiQa 202S00ABSa YR AYRADARC
common characteristics among the defined BUCs. INTERRFAGH\E$7], EUniversdB] and EUSysFlef9]
defined BUCs focusing on testing different system services and spsbeiucts InteGrid[10]focused on testing
different functionalities of the developed tools. TiaXsist[2] focused on testing the TSOSO coordination
process in various market designk1 addition, this H2020 projectQreview showed that congestion

management, frequency control and voltage control are the servicesrétaive more attention

In Deliverable B.1[11], the second phase of the project review includethssesment of thecorresponding
market modelframeworksof the reviewed projectaccording tahe market modeproposed inthe CoordiNet
project. For each of the surveyed projectthe use cases were agakd and assigned tihe corresponding
CoordiNet market model (common market model, local market model, central market modeklevwaltimarket

model, fragmented market model, distributed market modg)2]

An overviewof the systemserviceaandmarketmodelframeworkconsidered in the use cases of the reviewed
projects, as well as thBUCsdevelopmentmain pillarsconsideredin these research projects is presented in
Table3.1.

Table3.1: System services, market model framework BltCs developmemain pillarsonthe reviewedd2020 projects

. Number o . Market model BUCs developmentain
Project System srvices .
BUCs framework pillars
. - Common
- Congestion
Management - Central
INTERRFAC 14 9 - Distributed - Service type
- Frequency control .
- Other local with
- Voltage control :
multiple buyers
CoordiNet 13 - Congestion - Common - Servicetype
Management - Local - Marketmodel framework
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- ¢KAa LINRP2SOG KlFIa NBOSAGSR FTdzyRAY3I FTNRBY (GKS 9d:
research and innovation programme under grant agreement No 957739



NI~
I Vb

Voltage control

Others

Frequency control Central - Demonstration country
Voltage control Multi-level
Others Fragmented
Distributed
- Servicaype
Congestion - Producttypet
EUniversal 7 Management - If the service
Voltage control procurement process was
Others marketbased or through
contracting
Loca
Frequency control CenFraI ;
Multi-level - Serviceype
EUSysFlex | 11 Voltagecontrol Other local with | - Producttype
Congestion multiple buyers | - Demonstration country
Management
Other local
Other central
Congestion
Management
Platone 2 Frequency control Not applicable - Service type
Voltage control
Others
Congestion - Gridoperations
InteGrid 12 Management Loca_ll - Gr?d and markehub
Frequency control Multi-level - Grid users
Voltage control - Energy services
Congestion - Service type
Manggement Ce”Fra' - Service procurement
TDXAssist 23 Frequency control Multi-level timeframe

Other central and
local

- TSQGDSO cordination
schemes

OneNet projecincludesa wide variety of demonstrations termsof geographicadiversity, systemneeds

and demonstrationobjectivesfor usingthe OneNet platform Thus,a combination ofcriteria was appliedfor

OneNetdemonstrationBUCs developmertased on each demonstration cluster needs

1 A product is defined as a tradable unit that the network operator acquires from flexibility providers and that entails the tpti

deliver a service in case of activati¢h3]
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4 OneNet Demonstration Business Use Cases

As mentioned ithe introduction, tie main objective of T2.3 is to produce a set of BUCs for all demonstrators
in thefour clusters according to the standardised methodologydB2559and to evaluate them to ensure that
arewell-positioned and linked with the priorities set by the Green Deal and respectively with Oé&ilsgic
objectives.This chapter presentan oveview of OneNetdemaonstrator BUCswhich were collected from the
demonstratorsusing the IE®2559 template as well as the results of thieevaluation, which was undertaken

after their collection.

One of OneNeRianovation pillars i$o create an integratednarketplacefor system servicey contributing
to the construction of the European Internal Market for electricifp that end OneNetproposedstandardized
products for system servicémvolving active andeactive power activation through capacity and enel@sed
servicey, as well azoordination schemes alternatives and market design optitmaddition,the possible role
of all stakeholders, in particular ef/stem operators, will be analysed for different market concepts, taking into
account elements such as observability and shared responsibiiitly,the aim ofproposing new or evolving

roles for system operators to enable these new concepts.

Given how imortant system services, market design and role models concepts are for OneNeased b

on the findings of Chapters 3 and 4, the demo BWwer® evaluatedconsideringhe following questions:

1. Whatservicesareaddressedn each BUC?
2. Whatisthe S approach to acquire this servicé®it a marketbased approach or a technieglahsed
approach?

3. Whicharethe business roles defined within each BUC?

4.1 BUCs overview

In total 23 BUCs were gathered from the four different OneNet demonstration clusters. In this seb#on
key characteristics of each one of there presented. This information includes the BU&ope, objectives,
servicesconsideredandtype of coordination Thefull description of each BU@Sing the IE€25592 template
is available iPAnnex9.2. The services addressed in each Bi#Ce identified based on the OneNet s&Ems
framework developed in T22nd the type of coordinationwas based on the extensive comparative analysis on

the market design®f demonstration clusters conducted in T3.1.
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4.1.1 Northern cluster
Table4.1: NOCI01 BUC overview

BUC ID NOCL01
BUC Name Northern flexibility market
Scope Regional, enabling multipleperators, coordination of the system operators
L Develop seamless erid-end process for markdiased flexibility utilization for grid
services
Objectives |b Lower the entry barrier for flexibility by simplifying the process for flexibility servici
providers and
b Ensure availability of shoterm flexibility from multiple sources.
Services Service agnostic
Type O.f Market-based TS SCcoordination
coordination

4.1.2 Southern cluster
Table4.2: SOCLEGRO1 BUC overview

BUC ID

SOCIGR0O1

BUC Name

Enhanced Activ&eactivePower Management for TSDSO coordination

Scope

Achieve enhanceitlentification of the available flexibility resources, focused on a D¢
voltage levelas well as enhancedentification of the power system flexibility needs,
focused on a TSO voltage level giits identification will beon a longer time span and
wider geographical scope than the one being utilised today, throusggaence oDSO
and TSO grid simulations backed up by Al based calculation engines

Objectives

b Maintain frequency stability;
Demonstrate improveddad flow and contingencsonitoring and predictions;

Facilitatepredictive congestion management for maintaining secure and stable po
system operation;

Achieve ost-effective operation of the system

o o

Implement early warning on hazardous power system regimes;
Demonstrate letter FSPs planning and managing flexibility resources;
Demonstrate letter energy predictions and power system state predictions;

Achieveinproved identification of the available flexibility resources on all power
system levelsand

b Achieveimprovedprediction d the system flexibility needs.

[ e« R v

2 Products identified irDeliverable2.2 [13] would allow to address most of the services listed fimguency control, congestion
management and voltage control.
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Services

MFRR, RRredictive active power products for Chd predictivereactive power
products forvVC

Type of
coordination

TechnicabasedTSGDSCcoordination

Table4.3: SOCIGR02 BUC overview

BUC ID SOCIGRO02
Enhanced severe weather condition management and outage management for TSC
BUC Name . ;
and micro grid operator
Ensure that the SO can operate the power system more efficiently and preséme it
running into dangerous topological or operational stagsenhanced severe weather
Scope - . e A .
condition managementisingpredictive maintenance algorithmandenhanced storm and
icing predictions .
b Facilitate pedictive maintenance and outage management;
b Achieve @ahanced severe weather condition management;
Objectives b Demonstrate otage management optimisation for increased system adequacy;
b Implement arly warning on gotentially hazardous power system topology and
regimes;and
b Avoiddamagescaused by the severe weather conditions.
Services Service agnostic
Type of

coordination

TechnicabasedTSGDSCcoordination

Table4.4: SOCICY01 BUC overview

coordination

BUC ID SOCICY01
BUC Name Active power flexibility
Scope Enhance of active power flexibility (i.e., ramping, droop control and power regulatic
P through the use of distributed flexible resources (energy storage and PV systems
b Maintain frequency stabilityand
Objectives a Y ) e . . .
b Demonstratecongestionmanagement for maintaining capacity limits of the grid
Services Inertia, aFRR, mFRR and corrective active power management for CM
Type of

Market-based TSSO coordination

Table4.5: SOCICY02 BUC overview

BUC ID

SOCICY02

3This BUGddresseshe grid redience focuig on the performance of the system during extreme operating conditiand on
enhancing ithrough improveddata exchange betwee8Os
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BUC Name Reactive power flexibilitand power quality
Enhance of reactive power flexibility and power quality (i.e., voltage support, conges
Scope management, phase balancing) through the use of distributed flexible resources (en
storage and PV systems)
b Maintain wltage stability;
Objectives |b Demonstratecongestion management for maintaining capacity limits of the grdi
b Achieve pwer quality enhancement.
Services Corrective reactive power management for VC and CM
Type O.f Market-based TSADSO coordination
coordination

4.1.3 Westerncluster
Table4.6: WECIESO1 BUC overview

coordination

BUC ID WECIESO1
BUC Name Longterm congestion management
Ensure that the DSO can procure flexibility in advance to solve specific local syst
Scope loadingissues on the distribution system thus deferring/eliminating the need for
traditional system upgrades.
b Apply market procedures to obtain flexibility services attending DSO requirements
b Demonstrate that long term agreements are suitahfeongst different available
Objectives DERs;
b Implement flexibility provision/usage through a market platforamd
b Use consumer's demangsponse in efficient flexibility services.
Services Predictive activepower managemenfor CM
Type of

Market-basedDSCQcoordination

Table4.7: WECLES02 BUC overview

BUC ID WECHLES02
BUC Name Shortterm congestion management
Demonstration of the shorterm local congestion management procurementiaxal
Scope flexibility by the DSO. Flexibility providers at both LV and MV will be able to particip
Twotime frame markets will be considered: Day ahead and intraday.
b Apply market procedures to obtain flexibility services attending skenin DSO
o requirements;
CiCETeE b Implement flexibility provision/usage through a market platforamd
L Use consumer's demanesponse in efficient flexibility services
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Services

Corrective and predictivactivepower managementor CM

Type of
coordination

Market-basedDSCcoordination

Table4.8: WECH-R01 BUC overview

BUC ID WECHFRO1
BUC Name Improved monitoring of flexibility for congestion management
Scope Simplify and optimize thenanagement of renewable production curtailments
b Smplify and optimize the management of renewable production curtailments, by
covering the entire life cycle of a flexibility offer, from the formulation of offers to tl
Objectives control of theiractivations for invoicingising blockchain technology; and
b Build a platform enabling such objectives and test it for each participating entity ol
chosen area of the French network.
Services Corrective active power management for CM
Type of

coordination

TechnicabasedTSGDSO coordination

Table4.9: WECH-R02 BUC overview

BUC ID

WECHFRO2

BUC Name

Improved TSADSO information exchange for DER activation

Scope

Enhanced informatioexchange between TSO and D®8en a TSO or DSO activates
flexibilities on its networks (such as renewable curtailments), it can generate
contingencies on the other system operator's network (i.e., congestion or voltage
constraints). With the foreseen extsive use of flexibilities close to re@he, system
operators wil not have the possibility to perform ad hoc security analysis for every
flexibility activation demandOne of the solutions that could be consideristhaving the
TSO and DSO to agree @dvance on a constraint envelope within which the controls s¢
to the flexibilities must be kept in check so thatanbe guaranteal that activations are
safe for each other and that can be used without further prior approval, th® $of £ ¢
sharedDS@/{ h O2y3aSadAiz2y YIyl3aSYSyid Ay Ol &

Objectives

b Improve the information exchange between TSO and DSO in the context of local
flexibility activation

L Carry out studies on the management of thenstraints between DSO and TSO in ¢
of activation of a flexibilityand

b Develop a method that would guarantee that the activation of curtailment by one
or DSO will not trigger other constraints on one or another network

Services

Serviceagnostic

Type of
coordination

TechnicabasedTSGDSO coordination
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Table4.10: WECHPT01 BUC overview

BUC ID WECHIPT01
BUC Name Exchange of Information for Congestion Managemg8hort Term
Descriptionin detailof each process phase of the ASM report, stating what informatic
Scope should be exchanged and what rules should be established between DSO and TSO
to procure congestion management products for shiemm (intraday, dayahead)
b Design and detail each process phase of ASM report so that it can serve as a ba
future developments
b Coordination of the use of flexibility for different voltage levels
- b Identify what information should be shared between DSO and TSO for each of thi
Objectives flexibility procurement process phases for shtetm congestion management,
namely for the technical selection and validation of the bids by the relevant systel
operator, and
L Develop information exchange mechanisms to enable mablased procurement of
flexibility products.
Services Predictive active power management for CM
Type of

coordination

TechnicabasedTSGDSO coordination

Table4.11: WECIPT02 BUC overview

BUC ID WECHPT02
BUC Name Exchange of Information for Congestion Managemghbng Term
Description okach process phase of the ASM report, stating what information shoulc
Scope exchanged and what rules should be established between DSO and TSO in orde
procure congestion management products for lelegm (more than annually)
b Design andletail each process phase of ASM report so that it can serve as a basi
future developments
b Coordination of the use of flexibility for different voltage levels
b Identify what information should be shared between DSO and TSO for each of thi
Objectives flexibility procurement process phases for long terms congestion management,
namely for the technical selection and validation of the bids by the relevant systet
operator, and
b Develop information exchange mechanisms to enable mablased procurement of
flexibility products.
Services Predictive active power management for CM
Type of TechnicabasedTSGDSO coordination
coordination
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Table4.12: WECHPT03 BUC overview

coordination

BUC ID WECHIPT03
BUC Name Exchange ahformation for operational planning
Scope Definition and desciption ofthe TSO and DSO information exchange, aiming to impre
P and facilitate longerm to shortterm operational planning for both networks.
b Identify the scheduled/forecasted information exchanged between DSO and TSO
order to improve programming of DSO operation
b Identify the scheduled/forecasted information exchanged between DSO and TSO
Objectives order to improve programming of TSO operation
L Anticipate and solve distribution grid constraints
b Anticipate and solve transmission grid constrajraisd
b Develop information exchange mechanisms to share the identified information.
Services Service agnostic
Type of

TechnicabasedTSGDSO coordination

4.1.4 Eastern cluster
Table4.13: EACI-CZ01 BUC overview

BUC ID EACICZ01
BUC Name Nodal area congestion management
Scope Descrile an interaction amongst F§Bggregators/other flexibility providers), DSOs and
P platform in terms of provision of given service (Nodal area congestion managemel
Identify relevant way of service procurement to addréssal congestion management i
Obiectives the distribution networks. The test is expected to deliver knowledge on how to spec
) bids/offer (data format for bid announcement, specific parameters of bid, transpare
market environment, activation of flexibility)
Services Predictive active powamanagement for CM
Type O.f Market-basedDSCcoordination
coordination

Table4.14: EACICZ02 BUC overview

BUC ID EACICZ02
BUC Name Reactive power overflow management
Scope Describe an interactioamongst FSP (aggregators/other flexibility providers), DSOs al
P platform in terms of provision of given service (Reactive power overflow manageme
Objectives Identify relevant way of service procurement to control flow of reactive power betwe
TSO and DSO in order to keep reactive power flows in given limits. The test is expe(
Copyright 202 OneNet Page34

¢ KA a

LINE2SO0 KIFIa NBSOSAOGSR TFTdzyRAy3 FNBY GKS 9d:

research and innovation programme under grant agreement No 957739



NI~
I Vb

deliver knowledge on how to specify bids/offer (data format for bid announcgme
specific parameters of bid, transparent market environment)

Services

Predictive reactive power management for VC

Type of
coordination

Market-basedDSCcoordination

Table4.15; EACICZ03 BUC overview

BUC ID EACICZ03
BUC Name Voltage Control
Describe an interaction amongst FSP (aggregators/other flexibility providers), DSOs
Scope ; - . .
platform in terms of provision of given service (Voltage control)
Identify relevant way of service procurement to address voltage issues in the distribu
Obiectives networks through reactive power. The test is expected to deliver knowledge on how
) specify bids/offer (data format for bid announcement, specific parameters of bid,
transpaent market environment)
Services Predictive reactive power management for VC
Type of

coordination

Market-basedDSCQcoordination

Table4.16: EACIHU-01 BUC overview

BUC ID EACIHU-01

BUC Name MV feedervoltage control
Increasing renewable penetration causes violation of standard voltage bands on MV
Scope The main scope of EAEILU-01 is to mitigate voltage variations of MV feeders by
activating flexibility services.

Objectives |b Keep actualoltage values of MV feeders within the standard bands.

Services Predictive active and reactive power management for VC

Type of

coordination

Market-basedDSCQcoordination

Table4.17: EACIHU-02 BUC overview

BUC ID EACIHU-02
BUC Name HV/MV transformer overload
Increasing renewable penetration causes overloading of HV/MV transformers. The |
Scope scope of EAGHU-02 is to mitigate overloading of HV/MV transformers by activating
flexibility services.
Copyright 202 OneNet Page35
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Objectives

b Avoidoverloading of HV/MV transformers in all operational states of the power
system.

Services

Predictive active and reactive power management for VC

Type of
coordination

Market-basedDSCcoordination

Table4.18: EACIPI-01 BUC overview

BUC ID EACHPL-01
BUC Name Prequalification of resources provided by FSPS to support flexibility services in the F
demonstration
Scope The description oprequalification of resources (DER) to participate in the flexibility
P market represented by Flexibility Platform (FP)
Obiectives b Register DER in the Flexibility Register (FR), which will enable the submission of
) on FP and participation in tHeexibility market.
Services Service agnostic
Type of

coordination

Market-based TS@DSO coordination

Table4.19: EACHPI-02 BUC overview

BUC ID EACHPL-02
BUC Name Managing flexibility delivered by DERpimvide balancing services to TSO.
Bring the flexibility provided by resources connected to the distribution network (Low
Scope Medium voltage, LV/MV) in the form of active power and/or active energy to the pol
TSO balancing market.
b Ensuethat the energy system is balanced and frequency is kept within the permit
range
b Open a balancing market for resources connected to the distribution network
o (LVIMV)
Objectives N - .
b Develop rules for coordination between TSO and DSO when flesxitgjlity services
and
b Creaktrevenue opportunities for market participants for providing balancing servic
in the form of balancing capacity products and balancing energy.
Services aFRR, mFRR, RR
Type of

coordination

Market-based TS SCcoordination
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Table4.20: EACIPI1-03 BUC overview

BUC ID EACIPL-03
Eventdriven Active Power Management for Congestion Management and voltage co
BUC Name
by the DSO
The scope of BUC covers th&e by the distribution system operator (DSO) of the serv
Scope providers' active power capabilities to eliminate congestion and voltage violations in
P distribution network. The services would be purchased using an IT Flexibility platfort
market conditon.
b Elimination of congestion in the distribution network using active pqwer
b Elimination of voltage violations in the distribution MV and LV network, using actiy
Objectives power, and
b Coordination of TSO and DSO activities in the fietsbo§estion management and
voltage control
Services Predictive active power management for CM and VC
Type of

coordination

Market-based TSSO coordination

Table4.21: EACIP1-04 BUC overview

BUC ID EACIPL-04
BUC Name Balancing Service Provider on the Flexibility Platform
Introduction of BSP, linking it with FSP or FSPA, creation of a scheduling unit anc
Scope e .
prequalification for the Balancing Market
S b Enablepre-qualified FSP and FSPA resources to provide balancing services in the
Objectives . .
balancing market via BSP
Services aFRR, mFRR, RR
Type of

coordination

Market-based TSSO coordination

Table4.22: EACISI-01 BU®verview

BUC ID EACISL-01
BUC Name Congestion management in distribution grids under market conditions
Demonstrate effectiveness and appropriateness of flexibility services for the conges
management of a distribution grid, under market conditions. The flexibility tested wi
Scope this BUC can also be utilised for mFRR at the balancing market. This Bla(daié &
process in which managing flexibility in the distribution grid (e.g., switching of hea
pumps) can prevent that distribution grid overreaches its physical limits {rgsformer
overheating, line congestion). It will also verify informatiorcleange between all
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stakeholders in this process enabling data as well as communication interoperabili
under flexibility market conditions.

b Deferral of grid reinforcement investments (defer or avoid secondary substation

b Improve security of supply;

replacement);

Objectives |t Validate demand response mechanism to prevent congestion in the distribution g
and
b Test flexibility products to prevent congestion in the distribution grid under markef
conditions.
Services Corrective active power management foM
Type of Market-basedDSQcoordination

coordination

Table4.23: EACISI-:02 BUC overview

BUC ID

EACHSI-02

BUC Name

Voltage control in distribution grids underarket conditions

Scope

An increased number of household solar power plants causes voltage increase or
voltage substations. Integrated smart inverters have advanced power controlling func

and with adjusting the output of active power, they miag used as voltage reduction
devices. Using VoeWatt method we would properly design the control parameters in t
PV inverters. With this control method voltage violation would be mitigated and th
power curtailment would be evenly distributed among tA¥ power plants.

The flexibility tested with this BUC can also be utilised for mFRR at the balancing m|
This BUC will validate a process in which managing flexibility in the distributiore gyid
mitigating active power of the PV plants and charging household battery systems v

excess energy) can prevent that distribution grid overreadtsgshysical limits€.g.,
voltage increase, transformer overheating, line congestion). It will also wefifymation
exchange between all stakeholders in this process enabling data as well as commun
interoperability, under flexibility market conditions.

Objectives

b Deferral of grid reinforcement investments (defer or avoid secondabstation

b Improve security of supply
b Validate demand response mechanism to prevent voltage increase in the distribu

b Test flexibility products to prevent voltage increase in the distribution grid under

replacement)

grid; and

market conditions.

Services

Corrective active power management for VC

Type of
coordination

Market-based DSO coordination
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4.2 Services overview

¢2 yasSN KS jdzSadAz2y a2 KI G ,ihs delike® &ldresged iNEach-BR& NB 4 a
were mapped against the OneNsystemservicesframework which is described in detail ineliverable 2.2
[13]. Thetheoretical framework for system servigdbhat was developedn Task 2, aimed to identify what are

the services required to ensutke stability of the grid. To create this framework the main classification drivers

were:

Division by system needs
Division in function of the timing when the system need is addregsbis timing is grouped into
three categories:
0 Long term plannindover one month);
0 Short term(between one day and one montrgnd
o0 Operational(intraday or near realime).
Division in function of the reason causing this negthe reason cusinghis needis grouped into

two categories
o Correctiveq these are needs that arise as the result of unexpected circumstances
o Predictivec these needs arise as the result of forecast circumstances
For some of the services of this framework some additional drivers were considered:

Frequency control services are divided in thediion of time that the SO has to address the system
need whit can range from reaime to hours ahead of the actual consumption of energy.
Voltage control system services are divided depending on whether the SO uses active or reactive

power.

The diagram below shows the services framework developed
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Not system services per se but
included for completeness

Scarcity / need

Adequacy

Inertia/Damping of power
oscillations

Frequency Containment

Corrective Active Power
Reserves (FCR) Management for VC
| Corrective Active Power I
Management for CM

©
g Fast Frequency Reserves (FCR) Corrective Reactive Power
S - — - Black Start Management for VC
® autamatic Frequency Predictive Active Power i
@ Restoration Reserve (aFRR) Management for CM Predictive Active Power
=3 Management for VC
Q manual Frequency Restoration Grid reconfiguration

Reserve (mFRR} Predictive Reactive Power

Management for VC
Replacement Reserves (RR)

Ramping products

Predictive Active Power
Management for VC

Predictive Active Power
Management for CM

Predictive Reactive Power
Management for VC

Predictive Active Power
Management for VC
Gapac‘rw remuneration Predictive Active Power - N
Management for CM Predictive Reactive Power
Management for VC

[ 'Long-term planning

Grid reconfiguration

Services timeframe

Short term
(D-1 to M-1)

Long term
(M-1 onwards)

Figure4.1: System services identified in OneN&3]

The services that the demonstrators have reported within each BUC were mapped against this framework.

The results of thisnapping can be seen in the table below.

Table4.24: Services addressed in OneNet demonstration BUCs.

Demo Cluster BUC ID BUC Title Services addressed within BU
Northern NOCH01 Northern flexibility market Service agnostic
MFRR, RRredictiveactive
SOCIGRO1 Enhanced Activ&keactivePower power products for CiM
Management for TS@SO coordination predictivereactive power
products forvVC

Enhanced severe weather condition
SOCIGR02 | management and outage managemer| Service agnostic
for TSO, DSO and micro grid operatg

Southern

Inertia, aFRR, mFRIRd
SOCICY01 Active power flexibility corrective active power
management for CM

4 Products identified irDeliverable2.2 [13] would allow to address most of the servicksted for frequency control, congestion
management and voltage control

5This BUC addresses the grid resilience focusing on the performance of the system during extreme operating conditions and on
enhancing it through improved data excharggween SOs.
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SOCICY0? Reactive power fI§X|b|I|t§1nd power Corrective reactive power
quality management for VC and CM
WECLESO1 Longterm congestion management Predictiveactive power
management for CM
Corrective and medictive
WECHES02 Shortterm congestion management | active powemanagement for
CM
WECIERO1L Improved momtormg of flexibility for Corrective active power
congestion management management for CM
Western WECIERO? Improved TSEDSO |nforrnat_|on Service agnostic
exchange for DER activation
WECHPTO1 Exchange dinformation for Congestion Predictive active power
Management; Short Term management for CM
WECIPT02 Exchange of Information for Congestic Predictive active power
Managementg Long Term management for CM
WECHPTO3 Exchange orhformatl_on for operational Service agnostic
planning
EACICZ01 Nodal area congestion management Predictive active power
management for CM
EACICZ02 | Reactive power overflow managemen Predictive reactive power
management for VC
EACICZO03 Voltage Control Predictive reactive power
management for VC
EACIHU-01 MV feeder voltage control Predictive active and reactive
power management for VC
EACIHU-02 HV/MV transformer overload Predictive active and reactive
power management for VC
Prequalification of resources providec
EACIPL-01 | by FSPs to support flexibility services Service agnostic
Eastern . .
the Polish demonstration
EACIPL-02 Manag!ng erX|b|I|Fy dellvgred by DER | aFRR, MFRRR
provide balancing services to TSO.
Eventdriven Active Power Managemer Predictive active power
EACHIPL-03 | for Congestion Management and voltay P
management for CM and VC
control by the DSO
EACIPLO4 Balancing .Se.r.wce Provider on the aFRRMFRR, RR
Flexibility Platform
Gongestion managemerih distribution Corrective active power
EACISI-01 . o
grids under market conditions management folCM
EACISLO? Voltagecontrolin dlstrlbu_t_lon grids Corrective active power
under market conditions management foVC
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Whenconsidering the servicaacluded in the BUC¢here is aclear focus on the provision of ndrequency
ancillary servicess, even in those cases wherequency control services are being considered, BUC is
considering options that evaluate joint solutions for bdtequency control and nofrequency contral In
addition, there would appear to be slight focus on predictive serviceven ifseveral of the demonstrator

partners are also considering B&J&imed at addressing corrective needs.

4.3 Market operations overview

¢2 I yagSN wmaE wa theSapproach gf thé SO to acquire this serdgicE? mnikedframework
describedin each BUGwvas analysé against the OneNemarket framework. In Deliverake D3.1[11], a
theoretical market framework wasproposed and applied to the different clusters of OneNBhe OneNet
projectdemoswere groupedinto three main sets to ease the analybetween comparable market frameworks

considering the type of coordination in which the activity focused

1. Market-based TSEDSO coordinationThe demonstratorghat belong to the markebased TSO
DSO coordination apt a coordination scheme in which the TSO and the DSO are coordinated
through a market. The flexibility is allocated between the system operators through rdaaket
processes (e.g., bid forwarding, priority in bid selection). Thus, in the mbdsstd BODSO
coordination, the market architecture for procuring flexibility isbietween the two system
operators

2. Market-based DSO coordination The demonstrators that belong to the DSO maikased
coordination category focus on the mechanism to procureaysservices from FSPs to solve local
needs. The markdbased DSO coordination concerns the adoption of market practices to allow the
DSO to procure the system services from the FSPs. To test the DSO coordination, the demonstrators
adopt a local market wherthe DSO has exclusive access to DERs. Even if the interaction with the
TSO is not tested by the demonstrators belonging to this cluster, this interaction is considered in
the theoretical design of the technical or markedsed coordination.

3. TechnicabasedTSGDSO coordinationThe demonstrators that belong to the technidzdsed TSO
DSO coordination adopt a coordination scheme in which the TSO and DSO directly interact by
exchanging information and requests for operating actions. The flexibility is allocated between the
systemoperators employing technical procedures (e.g., interaction between control centres and
platforms). In the technicdbased TS@SO coordination for procuring flexibility, a direct link
between the two system operators exists. It is worth highlighting #ehhicalbased coordination

do not prevent the definition of a market architecture and the adoption of matieted
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coordination. The demonstrators adopting the technibaked coordination focus their activities

on improving the technical aspects regamglithe TSEDSO coordination to allocate flexibility

The type of coordination considered in each OneNet demonstration cluster is illustraféglire4.2, while
in Table 4.25: Type of coordination addressed in OneNet demonstration BldBk 4.25 the type of

coordination addressed in each demo BUC is presented

Figure4.2: Types of coordination considered in OneNet demo clugidis

The samehree types of coordinationlzd SR 2 3INER dzLJ) iver&alsauibeBt@ggodpittizdlem@ S Y 2 &

BUCsTable4.25 presents the type of coordination addressed in OneNet demonstration BUCs.

Table4.25: Type of coordination addressed in OneNet demonstration BUCs.

Demo Cluster BUC ID BUC Title Type of coordination
Northern NOCI01 Northern flexibility market Market—ba;ed TSGDSO
coordination
SOCIGROL Enhanced Activ&keactivePower Technical based TSO50
Management for TS@SO coordination coordination

Enhanced severe weather condition

SOCIGR02 | management and outage managemer| Technical based TS50

coordination

Southern for TSO, DSO and micro grid operato
SOCICYO1 Active power flexibility Marketbased TS@SO
coordination
SOCICY0?2 Reactive power fle_\X|b|I|t§und power Market—bas_ed TS(]))SO
quality coordination
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