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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 seventy 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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This report presents and evaluates the results of the OneNet demonstration activities in a comprehensive

manner, based on the frameworks set in previous OneNet work packages, and presents the main conclusions

stemming out of them.

OneNet demonstrations were carried out in geographically dispersed pilot sites, each one with different

business objectives, which led to a variety of flexibility services and market designs being demonstrated. In

addition, their grid characteristics and resources set up varied a lot. Table 6.1 presents an overview of the main

characteristics of the OneNet demo clusters:

Table 6.1: Overview of the OneNet demo clusters

Number
of TSOs/

Voltage

levels DSOs

Number of
resources

Type of
resources

Products tested

Type of SOs

coordination

400V — 4 TSOs /

WIS | o ey 4 DSOs

400kV,
220kV,
150kV,
110kV,
35kv,
20kV

2TSOs/

Southern 5 DSOs

400kV,
220kV,

Western 60kV,
10kV-

30kV

2 TSOs /
4 DSOs
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~130

> 200

~270

Residential,
commercial

Residential,
commercial,
industrial

Residential,
commercial,
industrial

mFRR product
Corrective local active
energy product
Predictive short-term
local active energy
product

Predictive short-term
local active capacity
product

Predictive long-term
local active capacity/
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e mFRR product
e aFRR product
e RR product

132kV, e Predictive short-term
110kV, 3750s / Residential, local active product Market-
Eastern 30kV, ~ 270 commercial, | e Corrective local active based DSO
6 DSOs . . N
22kV, industrial product coordination
15kV e Predictive short-term

local reactive product
e Predictive long-term
local reactive product

In the majority of tests conducted during the demonstrations (roughly around 84% of the time), the target
values set for the Key Performance Indicators (KPIs) were reached. For the commonly shared KPIs among the
OneNet demonstrators the predefined targets were achieved in around 78% of cases. Besides these common
KPls, additional KPIs were categorized into four distinct groups of high importance to OneNet: (i) technical
assessment of system service provision, (ii) market platforms and economic performance assessment, (iii)
customer engagement-centric performances, and (iv) ICT and data processing performances. This categorization
was based on the relevance of each KPI to the aspects each category focused on regarding the performance of
the demonstrations. It's important to note that some KPIs could fit into more than one category, but for clarity

and readability purposes, each KPI was assigned to a single category.

The most successful KPI target achievements were in the areas of customer engagement-centric
performances, where all targets were met, and ICT and data processing performances, with approximately 94%
of targets achieved. In contrast, the technical assessment of system service provision and market platforms and
economic assessment areas saw lower percentages of roughly 80% and 88% target achievement, respectively.
It's worth mentioning that these performance percentages are influenced by the number of KPIs within each

category, which can vary significantly.

Some standout KPIs in terms of demonstration performance include those related to the percentage of
avoided technical restrictions and available flexibility, for both of which the target values were reached in a high
percentage of the tests. For the former, in many cases, a 100% avoidance of technical restrictions was achieved,
and for the latter, the available flexibility was notably high, with some tests reaching values as high as 80%. Less
promising performance was observed for KPIs related to the number of Flexibility Service Providers (FSPs) and
transactions, with only two-thirds of the demonstrations meeting their targets. Similar results were seen for KPIs

related to the volume of transactions-cleared bids.

The analysis of criticalities identified by the demonstrators regarding the calculation of the KPls, revealed

common difficulties, including:
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e The challenge of accurately measuring the reduction of entry barriers for flexibility provision and the
engagement of FSPs.

e The complexity of defining KPIs for new market structures and flexibility products, along with the
difficulty of establishing meaningful baselines and target values.

e The absence of baseline values for some data processing KPIs, making precise target estimation
challenging.

e  Concerns about the computation of the KPI "Error of load forecast" based on forecasting tools.

In addition to these criticalities, the demonstrators faced some cybersecurity challenges, particularly
regarding the sharing of sensitive information and data confidentiality among various actors, as well as firewall-

and proxy-configuration issues during the deployment of the OneNet Connectors.
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1 Introduction

1.1 Work Package 11 objectives

The overall objective of WP11 is to conduct an analysis of the results of the different cluster demonstrations
and extract conclusions for EU implementation, including the corresponding supportive policies to enable TSOs,
DSOs and customers to procure standardized system products in a coordinated manner through interoperable

platforms. To accomplish this, the following sub-objectives are addressed through the WP11 tasks:

e  Evaluation of the technical, economic and regulatory aspects for standardized products and services.

e Assessment of the feasibility of implementing various market schemes and their impact on existing
markets.

e Interoperable platforms and data architectures to support TSOs-DSOs-customers coordination.

e  Scalability and replicability analysis of the proposed standardized products, market schemes and IT tools
and platforms for the EU-wide implementation.

e  Business models analysis for OneNet solutions.

e Recommendations for customer engagement strategies.

e Identification of challenges for the implementation of standardized products, market schemes, data

access and management and interoperable platforms in the EU.

In this context Task 11.1 focused in evaluating technical, economic and social aspects of the OneNet

demonstration activities based on relevant KPls.

1.2 Description of Task 11.1 and relation to other tasks and WPs

The main objective of Task 11.1 was to evaluate the OneNet demonstrators’ results by gathering information
on the different cluster demos and withdrawing conclusions in a comprehensive manner, based on the
standardized frameworks defined in WP2 and the market designs defined in WP3. Task 11.1 was divided into
two main parts. The first part comprised an initial characterization of the demonstrators, including a summary
of the solutions chosen for specified products, market schemes, IT solutions and system operations (defined in
WP4 and WP5), as well as information about the location, grid specifications, customers and cybersecurity issues
for each of the pilot sites. In the second part, the demonstrators’ results were evaluated and assessed with
respect to the technical, economic and social KPIs defined in WP2 and more specifically in deliverable D2.4 [17],
in relation to a predefined Business as Usual (BaU) scenario. Also, this task played a supportive role towards
demos by providing coordination, insights and templates for defining KPIs for each demonstration cluster,
defining a common methodology for the characterization and evaluation of the pilot sites, providing support on

data gathering and conducting analyses on demonstration cluster level.
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As shown in Figure 1.1, Task 11.1 plays an important role within OneNet, since it concerns the evaluation of
the solutions developed and the overall work done within the project. Task 11.1 takes inputs from all the

demonstrator WPs (WP7 —WP10), as well as WP2, and its conclusions constitute inputs for all other WP11 tasks

(Tasks 11.2 — 11.7). More specifically:

e WP2: The standardized frameworks and KPIs defined in WP2 were used in Task 11.1 to conduct the

evaluation of the demonstrators.

e WP7 — WP10: The evaluation process conducted in Task 11.1 was based on the KPIs selected by each

demonstrator and their calculated values after the implementation of the OneNet solutions.

e  WP11: All WP11 tasks take as input the demonstrators’ evaluation results and conclusions from Task

11.1.

Products and
services definition

in support of
OneNet

Northern Cluster Southern Cluster Western Cluster Eastern Cluster
Demonstrator Demonstrator Demonstrator Demonstrator

e

Ti12 T11.7

Tii.1
EU wide implementation
challenges of market
schemes and

Techno-economic
assessment of proposed
market schemes for

Evaluation of OneNet

demonstratorsresults

standardized products interoperable platforms

Ti1.3 Ti1.4 Ti1.5 Til.6
Recommendation of Scalability and Business model analysis of Customer engagement
interoperability platforms Replicability Analysis for OneNet solutions strategies

and data exchange for market schemes and recommendations
TSO-DSO-customer platforms
coordination

Figure 1.1: Relation between Task 11.1 and other OneNet WPs and Tasks

1.3 Structure of the deliverable

This deliverable (D11.1) aims at providing conclusions regarding the different cluster demonstrators’ results
in a comprehensive manner, based on the standardized frameworks defined within OneNet. The rest of the
deliverable is organized as follows. Firstly, Chapter 2 provides a description of the methodology that was used
for the characterization of the demos and the evaluation of the results, as well as the reasoning behind it. In
Chapter 3 the information collected for the demonstrators’ characterization (i.e., networks’ and resources’

characteristics, specified products and services, market schemes, IT solutions and system operations) is
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presented, while in Chapter 4 the evaluation of the results takes place based on the calculated KPI values. The
evaluation is conducted according to three different perspectives: 1) Demo level: evaluation of the results based
on a comparison between the common KPIs defined for the demos in OneNet and between the calculated KPI
values in each demo and their initial target values; 2) Cluster (regional) level: evaluation of the results based on
KPIs that were defined for each cluster as a whole; 3) Macro-area level: evaluation of the results based on four
macro-areas that are of interest to the project. Furthermore, in Chapter 5, the foreseen possible criticalities
identified regarding the definition of the KPIs and the cybersecurity challenges encountered by each
demonstrator are presented, along with the mitigation measures that were taken to bypass or overcome them.

Finally, Chapter 6 concludes the deliverable summarizing the key outcomes of the evaluation process.

It Is Important to note here that this is the first version of this deliverable, which will be followed by a second
version that will also be the final version of this deliverable. This first version includes those demonstrators’
results that were available so far, which are the majority. The results not presented and analyzed in this version,
caused by a slightly prolonged validation process from the demonstrators, will be included in the second and

final version of D11.1.
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2 Methodology

The core objective of this deliverable is to evaluate the results of the demonstration activities in all four
OneNet clusters in a comprehensive manner, based on the standardized frameworks defined within the OneNet
study, as well as to present the conclusions stemming out from them. To conduct this study our work was

structured upon 3 parallel workstreams, as shown in Figure 2.1.

Workstream 1

Evaluation of
demonstrators’
characterization

Collection of demo
characteristics

Distribution of demos
characterization
templates

Collection of demo
cybersecurity challenges

Initial KPI
templates

Workstream 2

Final KPI
templates

Collection of

Evaluation of KPIs values

demonstrators’
results

Assessment of
—
lessons learnt

Definition of
common KPls

Criticalities
analysis &
grouping

Distribution of a
survey on KPls
criticalities

Definition of mitigation
actions for the identified
criticalities

Workstream 3
Risk mitigation

Figure 2.1: T11.1 methodology

In the first workstream, we analyzed the demonstrators’ individual network and resources characteristics.
The analysis focused on collecting information on the networks and resources participating in the demos and
mapping the IT solutions and schemes developed in each one in relation to the specified products and market
schemes as defined in WP2 and WP3. A special focus was given to analyzing the cybersecurity challenges

encountered within each demonstrator and the countermeasures that were taken to overcome them.

In the second workstream, we created a list of KPIs to be adopted from all demos in order to ensure that
some specific aspects that are crucial for evaluating the OneNet demos performance at a project level are
covered through the individual demo evaluation process. At a later stage, when the demonstrators’ activities
were progressing towards completion, we collected the values of the demo KPIs. Overall, the work carried out
in this workstream supported demos towards defining their evaluation methodology and data gathering at

cluster level by providing them with the appropriate templates for the evaluation of their results.

The third workstream aimed to address how the foreseen risks related to the process of KPIs calculation and

evaluation could be mitigated. To this end, a survey was distributed to the demonstrators collecting the foreseen
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criticalities linked to the calculation of KPIs. Then the criticalities were grouped based on their characteristics

and specific mitigation actions were formed for each criticality.

Task 11.1 activities required multiple interactions with the demonstrators’ representatives to ensure the
consistency of the adopted evaluation method and the alignment of the individual demos with the approach
adopted in a project level. These interactions were carried out through recurring workshops which WP11

organized and in which all demo clusters participated.
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3 OneNet demonstration sites characterization

For the characterization of the OneNet demonstration sites, a common template document was created and
distributed to the demo representatives, who were also responsible for filling it out. The document contained
different sections for information gathering regarding the demonstrations’ activities and organization (i.e., type
of demonstration, networks’ characteristics, resources’ characteristics, duration of demonstration,
developed/upgraded/existing IT solutions utilized, assets and devices installed and necessary data sources) and
a separate section pertaining to the cybersecurity challenges encountered by each demo, as well as the
measures that were taken to address them. Additional information about the specified services, products and
market schemes in each demo has been extracted from the continuous interaction of T11.1 with the demo
representatives, during the writing of this deliverable. In Sections 3.1 — 3.4 the information collected for each of
the demonstration sites is presented, while the cybersecurity challenges and the respective countermeasures

are discussed in Chapter 5.

The complete concept of OneNet was proven in 4 cluster demos involving 15 European countries. The
Northern cluster included demos in Finland, Estonia, Latvia and Lithuania, the Southern cluster included demos
in Greece and Cyprus, the Western cluster included demos in Spain, Portugal and France and lastly, the Eastern
cluster included demos in Slovenia, Poland, Hungary and the Czech Republic. Table 3.1 presents an overview of
the four demo clusters within OneNet, including the voltage levels in which each cluster tested the developed
solutions, the number of TSOs/DSOs, the number of resources (that gives a measure of each cluster’s size) and

the type of resources in each cluster.

Table 3.1: Overview of the OneNet demo clusters

Voltage LTl s Number of Type of

of TSOs/ Type of SOs

Cluster Products tested

levels resources resources coordination
DSOs

e mFRR product

e Corrective local active
energy product

e Predictive short-term

local active energy Market-
400V - 4TS0s / - Residential, product based TSO —
Northern 20kV 4 DSOs 130 commercial e Predictive short-term DSO
local active capacity coordination
product
e Predictive long-term
local active capacity/
energy product
:ggtx’ 2750s / Residenti.al, e Inertia product Technical-
Southern ’ 5 DSOs > 200 commercial, | o mFRR product and market-
150kv, industrial e RR prod based TSO —
110KV, product ase
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35kyv, e Predictive short-term DSO
20kV local active product coordination
e Predictive long-term
local active product
e Corrective local active
product
e Corrective local
reactive product
Predictive short-term

400KV, . Technical-
local active product

220kV, 2750s / Residential, « Predictive long-term and market-
Western 60kV, 4 DSOs ~ 270 commercial, local active product based TSO —
10kV- industrial A . DSO
30KV e Corrective local active coordination
product
e mFRR product
e aFRR product
e RR product
132kV, e Predictive short-term
110kV, 3750 / Residential, local active product Market-
Eastern 30kv, ~270 commercial, | e Corrective local active based DSO
6 DSOs . ) L
22kv, industrial product coordination
15kV e Predictive short-term

local reactive product
e Predictive long-term
local reactive product

Figure 3.1 shows the type of resources used for demonstration purposes. The type of resources in this case

are presented in demonstrator level.

10

Number of demos
w

Commercial Residential Industrial

Type of resources

Figure 3.1: Type of resources used in each demonstrator (CZ: Czech Republic, HU: Hungary, PL: Poland, FR:
France, PT: Portugal, ES: Spain, CY: Cyprus, GR: Greece, NOCL: Northern cluster, SL: Slovenia)
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3.1 Northern cluster

The Northern cluster demonstrator (OneNet WP7) is an integrated effort by multiple stakeholders including
TSOs, DSOs, MOs, research centers and technology providers to enable market-driven flexibility uptake by
networks in a coordinated way through multiple markets, where market liquidity can be reached due to the
scope of existing trade volumes. The demonstration involves the mapping and management of network needs
in multiple use cases over multiple networks and focuses on how joint and shared mechanisms can be used by
multiple networks, to demonstrate scalability and contribute towards a pan-European solution. The Northern
cluster demonstrator was enabled by implementing the framework developed in the INTERRFACE?! and EU-
SysFlex? projects and scaling up both the number of networks and the capability of the flexibility enabling

solution mechanisms [1].

The objectives of the BUCs defined for the Northern cluster demonstrator, along with an overview of the

specified services, products and market schemes are briefly presented in Table 3.2.

Table 3.2: Northern cluster demonstrator — Overview of specified services, products and market schemes

BUCs’ objectives e Develop seamless end-to-end process for market-based flexibility utilization for
grid services.
e Lower the entry barrier for flexibility by simplifying the process for flexibility service
providers.
e Ensure availability of short-term flexibility from multiple sources.

Services Agnostic (Frequency control, VC, CM)

Products e mFRR
e Corrective local active energy product
e Predictive short-term local active energy product
e Predictive short-term local active capacity product
e Predictive long-term local active capacity/energy product

Coordination type Market-based TSO-DSO coordination

The Northern cluster demonstration included both physical implementations and simulated scenarios. In
Table 3.3 the characteristics of the networks and resources of the Northern cluster demonstrator are presented

(the reader can refer to deliverable D7.6 [12] for additional information).

1 https://www.interrface.eu/
2 https://eu-sysflex.com/
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Table 3.3: Northern cluster demonstrator — Networks’ and resources’ characteristics

Voltage levels 400V - 20kV, 3-phase 400V

Area/Location 4 TSO — DSO network pairs, with one pair each in Finland, Estonia, Latvia and
Lithuania

Customers Countries of Finland, Estonia, Latvia and Lithuania (country-wide demonstrations)

connected within the

demo area

Ne of connection Many
points participating

in the demo

Type of usage Residential, commercial

Ne of resources Many

Type Buildings, end-customers, servers, virtual demand-response resources
Characteristics Finland:

o 1 small server with 12kW flexibility capacity.

e 1 residential building’s heat pump with 13kW flexibility capacity.

e 2 simulated resources, one with 5SMW downward flexibility potential and one with
2MW upward flexibility potential.

e A residential cluster comprising at least 10 EVs, each with 7.2kW flexibility
capacity, and 5 air heat pumps.

Estonia:

e 10 residential consumers (equipped with heating loads, PVs) with an aggregated
flexibility capacity in the range of 10kW to 100kW.

e 2-3 commercial consumers (smart office buildings, storage providers, generators).

e 4-5 residential consumers located physically in France, but virtually connected to
Elering Grid, Estonia.

Lithuania:

e 2 KTU buildings with heat pumps, the first one with 200kW consumption and the
second one with 250kW consumption.

e 1 KTU rooftop solar power plant — 380kWp.

e KTU demand response resources connected to the DSO network.

e Litgrid 1IMWh battery storage with 1MW power for 1h, both directions connected
to virtual line in Litgrid network.

Total flexibility potential can be near 1,5MW power using the abovementioned
resources.

Latvia:

e 85 simulated flexibility resources providing demand response (customers,
prosumers (load + generation), solar PVs).

e 1simulated aggregated generation capacity — 5,9MW.

e 1simulated aggregated generation capacity — 43,6 MW.

e 1 simulated aggregated flexibility potential — 20,9MW.
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The developed, upgraded and existing solutions that were utilized for the demonstrations’ activities are

presented in Table 3.4.

Table 3.4: Northern cluster demonstrator — Developed, upgraded and existing IT solutions utilized

IT solutions Tools and Data exchange Data models
algorithms architectures

e Grid
prequalification
algorithm

e Bid optimization
algorithm

e Consent service

e Schedular service

Developed

Upgraded

Smart meter
management
system of Kamstrup

Existing

o Flexibility register

e TSO-DSO coordination
platform

e Optimization-based market
clearing module

e Enerim aggregator and
market interface

e FSP Ul

e Nord Pool locationally
enhanced intraday module

o MARI

e PICASSO
e Piclo

o Estfeed

e ECCo SP

e MO services APIs
e SO services APIs
e Elering API

e Piclo API

e AST API

o Litgrid API

e Fingrid API

e Nordpool API

IEGSA CIM

The main functionalities of the developed core platforms, the Flexibility register and the TSO-DSO

coordination platform for the Northern cluster demonstrator case, are also of interest to Task 11.1 and are

presented below:

Flexibility register

e Creates resource groups.

e Performs product prequalification.

e Supports grid qualification, bid validation and bid optimization.
e Determines the verification method.

e Calculates the baseline.

e Determines the actual delivered flexibility quantities.

e Determines the deviation.

e Calculates the delivered amounts per BRP.

TSO-DSO coordination platform

e Manages the SO’s topology, forecasts and PTDF matrices information exchange with SOs.

e Provides endpoints to SOs for exchanging information about their flexibility needs, flexibility calls for tender,

as well as purchasing offers for flexibility procurement purposes.
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e Provides endpoints to MOs for exchanging information about the available bids for optimization and
activation orders after the successful clearing of bids, but also gives MOs access to flexibility needs and open
calls for tender information.

e Performs bid optimization.

e Provides a scheduler service that triggers different activities for flexibility procurement and verification
processes based on flexibility product defined specifics.

e Integrates OneNet’s middleware ecosystem connector, that allows MOs to integrate to the platform’s services

without integrating directly to the platform.

Lastly, Table 3.5 contains the installed assets and devices, as well as the necessary data sources for the

Northern cluster demonstrations.

Table 3.5: Northern cluster demonstrator — Assets, devices and data sources

Assets and devices Data sources

Smart meters e Smart meter data from FSPs
e Data from MO
e SCADA data from SOs

3.2 Southern cluster

The Southern cluster demonstrator (OneNet WP8) consists of the implementation of two pilot projects
situated in Greece and Cyprus. These countries and their respective pilots are currently facing different
challenges. The two pilot projects are addressing the specific needs of TSOs, DSOs, market actors and consumers
in both countries, market and regulatory specificities, but at the same time present an innovative common
approach for TSO-DSO coordination for common services and flexibility. The overall objective of the Southern
cluster demonstrator was to prescribe, develop, implement and evaluate the two pilot projects, dealing with
balancing and congestion management challenges that SOs are facing in the clean energy era, in compliance
with the OneNet overall architecture. The TSOs and DSOs in both countries aimed at sharing flexibility resources
and coordinating their efforts to meet their augmenting regional challenges through grid services stemming
from prosumers, aggregators, suppliers and producers, while at the same time optimizing the use of network

assets and big data processing tools for network predictability and observability [2].

3.2.1 Greek demo

In the Greek demo, an advanced forecasting platform (F-platform) evaluating the needs and flexibilities for
balancing and congestion management was developed and implemented in the areas of Peloponnese and Crete.
The island of Crete has been recently interconnected with mainland Greece and consequently with the pan-

European interconnected electricity network. For the time being, the high voltage level is 150kV in Crete and
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Peloponnese, while in the latter area two new projects of 400kV OHLs and new substations have been planned
in the national TYNDP and are currently under construction. Peloponnese is a mountainous area with high wind
capacity, thus there are a lot of wind parks installed while the current network capacity is insufficient for the
installation of even more wind generation. The island of Crete was isolated from mainland Greece until the end
of 2020. Due to the environmental regulation, diesel generation units have to be phased out in the following
years. This is why the TSO included some years ago the AC interconnection with southern Peloponnese,
primarily, and with Attica through a second HVDC interconnection at a later stage (scheduled to be

commissioned by the end of 2023) [2].

The objectives of the BUCs defined for the Greek demo, along with an overview of the specified services,

products and market scheme are briefly presented in Table 3.6.

Table 3.6: Greek demo — Overview of specified services, products and market schemes

BUCs' objectives SOCL-GR-01 BUC:

e Maintain frequency stability.

e Demonstrate improved load flow and contingency monitoring and predictions.

e Facilitate predictive congestion management for maintaining secure and stable
power system operation.

e Achieve cost-effective operation of the system.

e Implement early warning on hazardous power system regimes.

e Demonstrate better FSPs’ planning and managing of flexibility resources.

e Demonstrate better energy predictions and power system state predictions.

e Achieve improved identification of the available flexibility resources on all power
system levels.

e Achieve improved prediction of the system flexibility needs.

SOCL-GR-02 BUC:

e Facilitate predictive maintenance and outage management.

e Achieve enhanced severe weather condition management.

e Demonstrate outage management optimization for increased system adequacy.

e Implement early warning on a potentially hazardous power system topology and
regimes.

e Avoid damages caused by the severe weather conditions.

Services SOCL-GR-01 BUC: mFRR, RR, predictive active power management for CM, predictive
reactive power management for VC

SOCL-GR-02 BUC: Agnostic

Products e mMFRR product
e RR product
e Predictive short-term local active product
e Predictive long-term local active product
e Corrective local reactive product

Coordination type Technical-based TSO-DSO coordination
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The Greek demo involves only simulated implementations of the tested scenarios. In Table 3.7 characteristics
of the networks and resources for the Greek demo are presented (the reader can refer to deliverable D8.4 [13]

for additional information).

Table 3.7: Greek demo — Networks’ and resources’ characteristics

Voltage levels 400kV, 220kV, 150kV, 110kV, 35kV and 20kV (network models)

Area/Location 1 TSO and 1 DSO network — Peloponnese, Crete (Crete AC
interconnection at 150kV)

Customers connected within the Virtual customers
demo area

Ne of connection points participating = 50 substations (28 load + 22 RES) in Peloponnese and 1 substation in

in the demo Chania, Crete (due to the Peloponnese-Crete interconnection)

Type of usage Commercial

Ne of resources 13 SPPs, 63 WPPs, 2 battery storages

Type Prosumers, distributed generation units (WPPs, SPPs and individual

units), Micro-grid OHLs, TSO/DSO OHLs
Characteristics WPPs:

e 802,4MW total installed capacity
e 5, 1MW —39MW installed power per WPP
e 0,18MW - 10,24MW average generation/hour per WPP

SPPs.

e 77,3MW total installed capacity
e 2,13MW — 11,96MW installed capacity per SPP
e 0,19MW - 1,66MW average generation/hour per SPP

Individual distributed generation units:

e Up to 269,2MW of active power per unit
e 2,043GW total active power
e -55,6MVAr —24,3MVAr reactive power per unit

Substations:

e 418,11MW total average consumption/hour
e -5,14MW —41,68MW average consumption/hour per substation

The developed and existing solutions that were utilized for the demonstrations’ activities are presented in
Table 3.8. The Greek demo did not upgrade any already available solutions or utilize any data models for the

demonstration purposes.
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Table 3.8: Greek demo — Developed and existing IT solutions utilized

IT solutions Tools and algorithms Platforms Data exchange
architectures

Developed e Predictive maintenance algorithms e F-channel digital platform = e Middleware
with enhanced storm and icing with a forecasting and a supporting
predictions coordination module WMS and WFS

e Increased spatial resolution NWPs e Cloud computing engine for the display
and Al algorithms for improved e An engine similar to the of geographical
predictions and forecasting cloud computing one for data
efficiency on outage management grid analysis and

calculation purposes
e GUI made in Flash
environment

Existing e Power system simulation models Geo server technology European data
e EUROPAN forecasting tool exchange
o SSH key encryption of the server reference
access codes to the development architecture

environment

e ERAS climatic datasets along with Al
algorithms, applied in combination
with terrain orography data in order
to obtain behavior patterns of
climatic parameters through 1-hour
resolution historical weather data

The main functionalities of the developed core platform, the F-channel platform for the Greek demo case,
are also of interest to Task 11.1. This platform is a web-based client server application using Al methods for
balancing and congestion management, connected with IEGSA architecture developed within the INTERRFACE

project. The platform’s functionalities are presented below:

F-channel platform

o |[dentifies the available flexibility resources from the DSO and the microgrid voltage levels.

e Manages the DSO, DG and microgrid POI (POl updates, technical data, historical data, forecasted data, etc.).

e Produces energy predictions and system state predictions for different aggregation levels of the DSO grid and
the local microgrid: unit level (distributed generation unit, OHL tower/section), plant level (SPP, WPP, OHL,
substation), local microgrid (part of the DSO grid), DSO/TSO grid level calculations.

e Produces short-term forecasts, contingency analysis and capacity calculations through the utilization of

information from the DSO and/or the local microgrid operators.

Lastly, Table 3.9 contains the installed assets and devices, as well as the necessary data sources for the Greek

demo.
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Table 3.9: Greek demo — Assets, devices and data sources

Assets and devices ‘ Data sources

e Dedicated protected server to store necessary power grid and market data = e SCADA
e MySQL/Maria database e EMS

3.2.2 Cypriot demo

Cyprus is a non-interconnected island in terms of its electricity system, however, there are plans for an
interconnection with Crete and Israel which is known as Euroasia Interconnector Project, co-funded under CEF
as PCl. In that sense, the Cypriot system will be interconnected with the pan-European electricity backbone
network and the Israeli network, linking Europe with the Middle East area. Currently, the Cypriot electricity
market has already been liberalized, with the possibility of multiple generations and retail supply firms operating
in a competitive market. Nevertheless, the Electricity Authority of Cyprus (EAC) has held nearly 100% of retail
supply and over 90% of generation. Intending to open the market to new entrants, Cyprus has been working on
reorganizing the electricity market arrangements. The Cyprus Transmission System Operator (TSO) developed
the Trading and Settlement Rules (TSR) to serve as the detailed market rules for this reorganized market. To face
the challenges of variable renewable energy sources, energy efficiency and distributed generation, TSOs and

DSOs have to coordinate their efforts to maximize the flexibility of resources and optimize system services [2].

The objectives of the BUCs defined for the Cypriot demo, along with an overview of the specified services,

products and market scheme are briefly presented in Table 3.10.

Table 3.10: Cypriot demo — Overview of specified services, products and market schemes

BUCs’ objectives SOCL-CY-01 BUC:

e Maintain frequency stability.
e Demonstrate congestion management for maintaining capacity limits of the grid.

SOCL-CY-02 BUC:

e Maintain voltage stability.
e Demonstrate congestion management for maintaining capacity limits of the grid.
e Achieve power quality enhancement.

Services SOCL-CY-01 BUC: Inertia, mFRR, corrective active power management for CM
SOCL-CY-02 BUC: Corrective reactive power management for VC and CM

Products

Inertia product

mFRR product

Corrective local active product
Corrective local reactive product

Coordination type Market-based TSO-DSO coordination
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The Cypriot demo involves only simulated implementations of the tested scenarios. However, there is one
real prosumer participating in the demo as well. In Table 3.11 the characteristics of the networks and resources

of the Cypriot demo are presented (the reader can refer to deliverable D8.4 [13] for additional information).

Table 3.11: Cypriot demo — Networks’ and resources’ characteristics

Voltage levels HV, MV and LV

Area/Location 1 TSO and 1 DSO network — fully controlled non-invasive environment at th