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EU-SysFlex

EXECUTIVE SUMMARY

The following report addresses the requirement for deliverable 11.19 “Project flyer & brochure” associated with
task 11.2 “Visual identity and communication/dissemination infrastructure”. The report summarises the content,
design and workflow done during the preparation of the project brochure. The first project flyer was prepared in
M8 and its report is covered by deliverable 11.18.

This document outlines the first project brochure as part of the deliverable ‘Project flyer & brochure’. It has been
created for multiple stakeholders and is based on all previous communication materials (such as flyer, project
overview presentation, website, info-graphics, posters from General Assembly, video etc.), submitted deliverables,
Grant Agreement and contribution from project partners. The intent of the brochure is to provide more detailed
information on project (its aims, solutions, partners involved, work packages etc.) and invite stakeholders to follow
the project on the website and social media channels.

The first project flyer was prepared in M8 (D11.18) and both the flyer and the brochure will be updated as stated
in the EC-GA (Task 11.2 page 67 of ANNEX 1) or based on the agreement within the project partners. Publishing the
brochure and the flyer at the same time would mean that both communication materials would provide the same
information. Therefore, in order to maximise the impact of the project with the new information and results, we
consider that the best way to do so is to separate both deliverables. This way we can ensure that the flyer and the
brochure will contain different information and will cover a longer period of the project.

The deliverable is prepared by the WP11 Leader and approved by the Project Management Board.
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EU-Sysklex

1. PROJECT BROCHURE

1.1 CONTENT

This first EU-SysFlex project brochure covers the main project information as well as an overview of the consortium
and the EU-SysFlex Advisory Board. Multiple infographics were used to better explain the project’s objectives and
desired outcomes. The brochure provides an overview of seven project’s demonstrations. In addition, the brochure
details the work by EU-SysFlex consortium members in drafting the ‘Roadmap for Change’, outlines the structure

of the project’s twelve work packages, and includes endorsements of EU-SysFlex by leaders.

1.2 DESIGN

The design of the project brochure was created by external graphic designer, who also is the graphic designer
behind the project logo and visual identity. The design of the brochure is therefore based on the visual identity of
the EU-SysFlex and in line with its design manual. Selected screenshots of the brochure are displayed below. Full

brochure is attached in PDF format at the end of this document.

T | | wr | N | |

EU-SysFlex: An introduction

EU-SysFlex Consortium: Europe working together

The challenge: transformational change in the electricity sector
The solution: EU-SysFlex's dimensions

Towards a new market design
and recommeandations for the EU system

Testing innovation in seven demonstrations

Cermany: Flexibility of active and reactive power
from HV grid to EHV grid

Italy: Provision of services from rescurces connected
to the MV DSO network

@ Finland: Demonstration of provision of flexibility services
from distributed LV or MV assets

Portugal: Flexibility Hub, provision of active and reactive power
and dynamic grid models to the system using DSO grid
connected resources

Portugal: Virtual Power Plant, aggregation of generation units
for participation in energy markets

France: Aggregation approaches for the provision
of multi-services from a portfolio of distributed resources

Estonia: Demonstration of cross-border data exchanges

Ireland and Northem Ireland:
Qualification Trial Process and breaking barriers

Creating a roadmap for change

System operation and flexibility Structure of EU-SysFlex
SO' l.ltiOl'IS fOl' il'lteg I'atil'lg 50% Adlvisory Board and Bridge Initiative
renewa bles by 2030 Endorsement of EU-SysFlex by leaders 22
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EU-Sysklex

EU-SYSFLEX:
AN INTRODUCTION

By 2030, the Eurcpean Union has committed to deliver at least 50% of its
electricity consumption from renewable sources of electrichty (RES-E),
much of this will come from wind and sclar. As a result, the electricity supply
Is becoming more complex, creating uncertainties and technical challengas
not previously seen in the pan-European electricity system.

EU-SysFlexis a Horizon 2020-funded project which addresses thesa challenges
by identifying and demonstrating new types of system and flexibility services.

TIMELINE
WERY 200 - SCT 203
TOTAL BUDCET
065 millan
€205 millien @

CONSORTIUM
34 arganisations.

DELVERABLES ‘\
08

The project aims to identify the long-term needs as well as the technical
scarcities of the future r ern. EU-SysFlex is working to incentivise

the necessary flexibility and solutions to enhance the market and regulatory

frarmework. This includes making practical improverments across all

Systerm sectors.

The project will ultimately create a long-term roadmap of actions for Europe
to facilitate the large-scale integration of new technologies and capabilities.

PROJECT FLYER AND BROCHURE
DELIVERABLE: D11.19

THE EU-SYSFLEX CONSORTIUM:

EUROPE WORKING TOGETHER

EU-SysFlex is a unique consortium of 34 members comprising transmission
and distribution m operators, ?rgre ators technology providers,
research and academic 1ns.'t1tut]ons as well as consultancies, They are located
in 15 countries across Europe.

-
§ oo
9 AQOEQAtOrs

’ Tachnology providars

e Consultants

Prasaaich iRELtes,
uriversites

THE CHALLENGE: TRANSFORMATIONAL CHANGE
IN THE ELECTRICITY SECTOR

Given the ambitious target set by the EU, power systermn operations across
Europe will go through transformational change over the next decade. There
are caveral factors affecting the m that will lead to 2 more complex

environment. This will require innovative solutions to facilitate the necassany
level of integration of renewable energy sources.

OWVERALL INCREASE IN SYSTEM COMPLEXITY
e k. ]

_ELEC Ir..:.,.n:m oF

ELECTRICITY UISE 5 ESTIMATED TQIN
2050 3 BRTRaN SHEnG Lot Tear

An almeost doubling of renswable sources of electricity from wind and
solar by 2030, u'crge—scm'e deployment of bamery storage.

Partial replacement of karge comventional and can r('«l|ged SOUrCes with
smaller-scale decentralised renewablec on the distribution system.
changing demand, and lorge-scale electrifloation of heat, cooling
and trans,

Greater consumer participation and choice in how their energy needs
are mer and managed, the rise of prosumers.

Th]s will result in a more complex environment from a m operation
ive presenting new challenges neot previously seen

Th1s ncrmsl'nglécnmp lex ervironment will require a flexd ble and responsive

system r more dynamic than ever before, while remaining secure,

reliable, resiliznt, stable and coet-effactive for citizens.
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Partners

Tec hn feal aspect s

ADVISORY BOARD
AND BRIDGE INITIATIVE

the

The Advlsog Board |
EL

w | e e |

Innovative aspects

of the demonstration @

Integrates new and Improved forecasts
for RES-E generation and load
Schedule based m—optlmslng of grid In
active and reactive power managerment
Includes RES-E In schedule based
congestion management and reactive
m management  coordinated
n TS0 and DSO

Transforms optimisation results Into
control  signals  within - automated
processing ~  for  reactive  power
rmanagerneant

Main challenges

Is expected that by 2030 the sr'are
oF RES-E will have decreased up to
There Is already a high RES-E share Mo%
RES-E In Germany and ~100% In the dermao
reglon since 2017), especially wind power
In"northeastemn Germmnany, which causes
substantial redispatch measures to avold
overoading transmission and distribution
assets. In 2017 congestion managcmant
costs reached a record of €1.4 billio
The redispatch  potentlal In the
transmisslon grid Is reaching s limits due
to the minimal capacity of corventional
power plants and decreasing level
of Installed capaclty In corventlonal
plants. Therefore, emergency measures
are used to curtall RES-E In the
distribution grid. Redispatch potential
can be Increased utllising DER and
RES-E In the distribution grid.

This exacerbates the need for more
efficlent and coordinated congestion
management processes for TSOs and
Ds0s. Otherwise, the DSCs may make
use of congastion measures, which could
be countaracting to the TSC measures.
There Is also an Increasing requirernert
for power  management
A coordlnatlon mechanism Is therefore
needed that would enable the TsO
to use reactlve power flexibilities from
the distribution grid.

V)

s a consultative body set up bo help further develop
Flexs findings and ensure
thalr Implamantat on by TSOs n
external and Independent support facilitate replicabill

U Impact, facilitate

a Ef
directly rtlclpaﬁng In EU-SysFlax, provide

and scalability,

and to cooperate In disseminating and expleiting the results. Balow Is a list
of the companles and erganisations represented on the EU-SysFlex Advisory

Board.

< I

Fimenio

cepi:

entso@

Beliable Sustanable Comneqred

E.DSO

£aTenner

REN

Litorid

eurelectric

- IWEE

EUROPE

EU-SysFlex proect is also part of the BRIDGE
Inktiative. GE

is a European Commission

initiative whlch unites Horizon 2020 Smart Grid

Storage Prolects to create a structured

wiew of cross-cutting issues which are encountered
in the demonstration projects and may constitute
an obstacle to innovation

©

Partners

Technical aspects
+ Locatlon: i
R

.urnprloru
the energy generata
uent b cading +rorn

ENDORSEMENTS

PROJECT FLYER AND BROCHURE
DELIVERABLE: D11.19
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Innovative aspects

of the demonstration @

Includes RES-E, Storage and STATCOM
Imcongestion managemsr‘lt balancing
and voltage sup

Set up new coordlnabad rocess
for anclllary service provision to the TSO
Autornated tools for Network State
Analysls, Network Optimisation and
Reactlve Power Managernent
Integrates Improved forecasts for RES-E
genaratlon and load

Main challenges

The current national scenaro Includin
the continuous Increase In distribute
generation limits the petentlal of the
TS0 to regulate the frequency and
voltage within the transmission network,
Increasing the probability of overloading.
Thlsraprasents manmrnalcmllanga
and an opj for the DSO, which
can facllk tha use of local resources In
the anclllary services of the transmisslon
natwork, Is could be achleved
Improving tha observabllity of the power
sysgam and adopting advanced control
ms capable aggregating the
Istributed energy resources for usa In the
anclllary service market through virtual
aggregation and the use of the DSO's
assets to contribute to the regulation of
ows at the DSOTSO Interface
Anoﬂ'lar cruclal challenge Is ensurin
the operate securely an
safcly w1th|n ﬂ"l@ distribution network.
mpreved  monitoring ems and
satlsﬁactory Integration with the devices
will hel rove the rallablllty and safety
of the Istrl tion network.

OF EU-SYSFLEX BY LEADERS

EU-SysFlex met Maros Seftovic, Vice-Prestdent of the European
Commission, N Novernber 2018

FODICS of #
m|er(onnech0n

avic pa id us visit! Amang hot
integration &

was presented by
DEIfGnd's CED D E
WEL

JSTle

wi II enable Eumpe

Zlntegrnte RES massl\&ly’ into grid thx Znew
services. #enang
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1.3 WORKFLOW

The first proposal for the project brochure was prepared by EURACTIV (WP11 leader) in collaboration with members
of the PMB and leaders of demonstration projects. Final version of the brochure was approved by the PMB.

Any further future updates/comments will be taken into account when preparing the new project brochure (M36).
The first EU-SysFlex brochure will be printed in 1000 copies. WP11 lead, EURACTIV, will ensure its printing and
distribution. The EU-SysFlex project brochure will also be available for download on the project website (in front

page and the section ‘Documents’ .)
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COPYRIGHT

Copyright © EU-SysFlex, all rights reserved. This document may not be copied, reproduced, or modified in whole
or in part for any purpose. In addition, an acknowledgement of the authors of the document and all applicable
portions of the copyright notice must be clearly referenced.

Changes in this document will be notified and approved by the PMB. This document will be approved by the PMB.

The EC / Innovation and Networks Executive Agency is not responsible for any use that may be made of the

information it contains.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under EC-GA No 773505.
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EU-SYSFLEX:
AN INTRODUCTION

By 2030, the European Union has committed to deliver at least 50% of its
electricity consumption fromm renewable sources of electricity (RES-E),
much of this will come from wind and solar. As a result, the electricity supply
is becoming more complex, creating uncertainties and technical challenges
not previously seen in the pan-European electricity system.

EU-SysFlexisa Horizon 2020-funded project which addresses these challenges
by identifying and demonstrating new types of system and flexibility services.

TIMELINE )’
NOV 2017 - OCT 2021

EU-SysFlex

in figures
TOTAL BUDGET
€26.5 million

HORIZON 2020
CONTRIBUTION @
€20.5 million
)
a-&
CONSORTIUM

34 organisations

%

d
K8

WORK PACKAGES DEMONSTRATIONS DELIVERABLES
12 7 100

The project aims to identify the long-termm needs as well as the technical
scarcities of the future power system. EU-SysFlex is working to incentivise
the necessary flexibility and solutions to enhance the market and regulatory
framework. This includes making practical improvements across all

system sectors.

The project will ultimately create a long-term roadmap of actions for Europe
to facilitate the large-scale integration of new technologies and capabilities.

|
®



THE EU-SYSFLEX CONSORTIUM:
EUROPE WORKING TOGETHER

EU-SysFlex is a unique consortium of 34 members comprising transmission
and distribution system operators, aggregators, technology providers,
research and academic institutions as well as consultancies. They are located
in 15 countries across Europe.

3
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Aggregators

Technology providers

Q Consultants

Research institutes,
universities
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THE CHALLENGE: TRANSFORMATIONAL CHANGE
IN THE ELECTRICITY SECTOR

Given the ambitious target set by the EU, power system operations across
Europe will go through transformational change over the next decade. There
are several key factors affecting the system that will lead to a more complex
environment. This will require innovative solutions to facilitate the necessary
level of integration of renewable energy sources.

OVERALL INCREASE IN SYSTEM COMPLEXITY

© ©
30% SCALE 50%
RES RES
----------------- ELECTRIFICATION OF
: ey \ / HEAT, COOLING AND TRANSPORT
- W i &
“\ Qx MIX : : M,\ LARGE- SCALE DEPLOYMENT
m g N : OF BATTERY STORAGE
GREATER RELIANCE ON VARIABLE I"il
SOURCES OF ELECTRICITY
® o SMARTER LIVING
S —
S0 SYSTEM gedescnen
OXONS0.
® STRUCTURE CaERE”
PREDOMINANTLY BECOMING MORE —
CENTRALISED DECENTRALISED
2050 >> ELECTRICITY USE IS ESTIMATED TO INCREASE FROM 20% OF THE OVERALL
EUROPEAN ENERGY USE TODAY TO 40% OF ENERGY NEEDS.

An almost doubling of renewable sources of electricity from wind and
solar by 2030, large-scale deployment of battery storage.

Partial replacement of large conventional and centralised sources with
smaller-scale decentralised renewables on the distribution system.
Changing demand, and large-scale electrification of heat, cooling
and transport.

Greater consumer participation and choice in how their energy needs
are met and managed, the rise of prosumers.

This will result in a more complex environment from a system operation
perspective presenting new challenges not previously seen before.
This increasingly complex environment will require a flexible and responsive
system that is far more dynamic than ever before, while remaining secure,
reliable, resilient, stable and cost-effective for citizens.



THE SOLUTION:
EU-SYSFLEX'S DIMENSIONS

n

EU-SysFlex will first identify the needs of the future power system with a high
share of renewables. It will then make recommendations for enhancing market
design and regulation to enable new business solutions. Seven industrial-scale
demonstrations will be conducted testing new flexibility and system services.
Drawing on the replicability and scalability analysis, the research and innovation
project will ultimately come up with a roadmap of change for Europe.

%

Characterise technical scarcities
in EU system at 50% RES-E scenarios by 2030
MARKET

ENHANCEMENT Recommend market and regulatory

augmentation to incentivise the right
flexibility and system services

REGULATORY
ENHANCEMENT

Identify flexible capability of technology

FLEXIBLE to facilitate a high RES-E environment

CAPABILITY

Provide system operation tools to support

@ SUPPORT TOOLS, POLICIES high levels of renewable integration @

& PROCEDURES
. Ensure scalability and replicability

SCALABILITY on a pan-European basis

& REPLICABILITY

The need for system services

The need for flexibility

In order to deliver the necessary
system flexibility, there will be
a need for an enhanced system
services market. What are these
services? They are characteristics
of electricity generation, energy
storage and demand-side response.
They can respond in a dynamic and
flexible manner to ensure that the
electricity system remains stable
when the system contains large
amounts of variable sources of
electricity such as wind and solar.
These services will ensure your
lights continue to be on, regardless
of how complex the future system
becomes.

In order to fully utilise the potential
of low-carbon technologies while
balancing the need for a dynamic
and reliable supply and electric
grid demands, system operators
need to develop new tools and
market structures. There is some
degree of flexibility already
in place. However, the need to
meet variable electricity demand
and the increasing variability and
ramping created by the use of
renewable energy sources brings
new challenges and requires
visualisation of an increasingly
important flexible system.




TOWARDS A NEW MARKET DESIGN
AND RECOMMENDATIONS FOR THE EU SYSTEM

EU-SysFlex assesses the technical
scarcities of the European power
systemn  that has high levels
of renewables combined with
the large-scale deployment of
new technologies to enable the
electrification of heat production
and transport. The system scarcities
range across a wide spectrum from
frequency, voltage and rotor angle
stability to increased congestion and
limited restoration capacity in the
event of a power system collapse or
system inadequacy.

By performing a financial and
economic analysis of the simulation
results we can assess the value of the
flexibilities, identify whether there
are sufficient revenues to support
the type of investment required by
EU policy and maintain the resilient
power system that society has come
to expect.

Developing innovations for existing
and new system services goes hand
in hand with the analysis of different
options for marketdesign. Advanced
modelling techniques are used
to assess product characteristics
and corresponding market design.
In addition, business use cases are
provided for the services and tested
by the different demonstrations
within EU-SysFlex.

EU-SysFlex provides recommendations
for an IT perspective on data
management in flexibility services
and develops a customer-centric
data exchange model for flexible

market design, aimed at all
stakeholders  (transmission  and
distribution system operators,

suppliers, flexibility providers, energy
service companies etc.) and enables
cross-border data exchange. The
model does not indicate a single
data exchange platform, but allows
for the interoperability of different
platforms across Europe.
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TESTING INNOVATION
IN SEVEN DEMONSTRATIONS

Increasing the flexibility of the pan-European electricity system requires
a comprehensive and all-encompassing vision that extends across a broad
portfolio of new approaches, solutions and technologies. EU-SysFlex provides
this by demonstrating different business use cases in seven field tests at all
system levels and across Europe: Portugal, Germany, Italy, Finland, France,
Poland and Estonia.

The demonstrations provide evidence of how the timely provision of these
services will be achieved using new approaches to coordinate the resources,
actors and new technology mixes that will be present in the future European
system. This involves testing new concepts, tools and a wide range
of flexibilities including centralised pump storage plants, batteries, wind and
photovoltaics (PV), heat loads, electric vehicles (EV) and super-capacitors.
The interaction between the system layers and actors, and the replicability
of concepts and approaches is also addressed.

Coordination

1 of flexibilities
VPVHELEN connected to
distribution

Coordination
U of flexibilities
. connected to
innogy distribution

Cross border

elerlng and cross

sectoral data

P Aggregation
&'=apF of distributed
2 resources for

multi-services

management
and exchange

Flexibility Hub,
provision of Active
& Izeactive Powe‘;
= and Dynamic gri
O "odeietathe
System using DSO
grid-connected
resources

Coordination
of flexibilities
connected to
distribution

@-distribuzione

Virtual Power Plant,
aggregation of
=z generation units
O " Miowards
participation in
Energy Markets




GERMANY:

Flexibility of active and
reactive power from high-
voltage (HV) distribution
grid to extra-high-voltage
(EHV) transmission grid

|

innogy

Partners

MITNETZ STROM, innogy, INESC
TEC, Fraunhofer |IEE, University of
Kassel

Technlcal aspects
Location: Eastern Germany:
Parts of Brandenburg, Saxony
and Saxony-Anhalt
Supply area: 2,720 km?
Installed capacity: 10.2 GW
DER; > 85 GW RES-E
Share of RES-E in consumption:
104%
Grid connection points in
scope of demo: 374 HV/MV
substations, of which 99
with RES-E infeed; 16 TSO/
DSO interfaces with 40
transformers
Available flexibilities in the
demo: 53 GW in HV grid, of
which 2.9 GW wind and 1 CW
solar
Potential reactive  power
flexibility useable in demo:
-350 Mvar to +280 Mvar

® [ (T

Innovative aspects
of the demonstration ({3

Integrates new and improved forecasts
for RES-E generation and load
Schedule based co-optimising of grid in
active and reactive power management
Includes RES-E in schedule based
congestion management and reactive
power management coordinated
between TSO and DSO

Transforms optimisation results into
control signals within automated
processing for reactive power
management

Main challenges

It is expected that by 2030 the share
of RES-E will have decreased up to 65%.
There is already a high RES-E share (~40%
RES-E in Germany and ~100% in the demo
region since 2017), especially wind power
in northeastern Germany, which causes
substantial redispatch measures to avoid
overloading transmission and distribution
assets. In 2017 congestion management
costs reached a record of €1.4 billion.

The redispatch  potential in the
transmission grid is reaching its limits due
to the minimal capacity of conventional
power plants and decreasing level
of installed capacity in conventional
plants. Therefore, emergency measures
are used to curtail RES-E in the
distribution grid. Redispatch potential
can be increased by utilising DER and
RES-E in the distribution grid.

This exacerbates the need for more
efficient and coordinated congestion
management processes for TSOs and
DSOs. Otherwise, the DSOs may make
use of congestion measures, which could
be counteracting to the TSO measures.
There is also an increasing requirement
for reactive power management.
A coordination mechanism is therefore
needed that would enable the TSO
to use reactive power flexibilities from
the distribution grid.



ITALY:

Provision of flexibility
services from resources
connected to the MV DSO
network

@-distribuzione

Partners

e-distribuzione,

Enel Global Infrastructure and
Networks S.r.l, RSE

Technlcal aspects
Location: Forli-Cesena
(Emilia Romagna region)
Provision of flexibility services
from resources connected to
the MV DSO network
System operation and flexibility
solutions required to meet the
ambition of 50% renewables
in the European electricity
grid by 2030
The demonstration site s
located in an area with
strong renewable generation
penetration  (mainly  PV),
with low consumption of
the energy generated, and
frequent back feeding from
MV to HV

area

® [ (T

Innovative aspects

of the demonstration ({3

Includes RES-E, Storage and STATCOM
in congestion management, balancing
and voltage support

Set up of new coordinated process
for ancillary service provision to the TSO
Automated tools for Network State
Analysis, Network Optimisation and
Reactive Power Management
Integrates improved forecasts for RES-E
generation and load

Main challenges

The current national scenario including
the continuous increase in distributed
generation limits the potential of the
TSO to regulate the frequency and
voltage within the transmission network,
increasing the probability of overloading.
Thisrepresents both an external challenge
and an opportunity for the DSO, which
can facilitate the use of local resources in
the ancillary services of the transmission
network. This could be achieved by
improving the observability of the power
system and adopting advanced control
systems capable of aggregating the
distributed energy resources for use in the
ancillary service market through virtual
aggregation and the use of the DSO’s
assets to contribute to the regulation of
power flows at the DSO/TSO interface.
Another crucial challenge is ensuring
the DSO can operate securely and
safely within the distribution network.
Improved monitoring systems and
satisfactory integration with the devices
will help improve the reliability and safety
of the distribution network.



FINLAND:
Demonstration of provision
of flexibility services from
distributed LV or MV assets

Partners

Helen Ltd.

Helen Electricity

Network Ltd., VTT

Technical aspects
- Aggregation of
distributed assets to the TSO'’s

small

ancillary markets and for
DSO'’s balancing needs

The low voltage flexible
resourcesinthedemonstration
are customer scale batteries,
public EV charging stations,
electric heating loads via AMR
meters

The medium voltage
flexible resources in the
demonstration are industrial
scale BESS, PV power plant
Development of a forecasting
tool to estimate the available
flexibility of the LV/MV assets
for various markets
Development of suitable
interfaces to connect the
small distributed assets to the
aggregation platform
Mechanism for optimising the
reactive power procurement
inthe DSO market place
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Innovative aspects

of the demonstration ({3

Development of forecasting,
optimisation and aggregation of
flexibility capacity from manifold small
resources to be traded on the ancillary
markets.

Proof of concept for a new market
mechanism to manage the reactive
power balance in the TSO/DSO
connection point

Increased use of market

concepts to balance network

driven

Main challenges

In the Nordic electricity system, the
amount of intermittent capacity is rapidly
increasing and greater flexibility and
applicable solutions for high voltage
grid stability are needed. In the Helsinki
demo, a novel approach is demonstrated
where small distributed resources are
aggregated to be traded by a retailer on
the TSO's existing market places and for
the DSO's balancing needs. To respond to
the increasing RES-E penetration in the
Nordic power system, more flexibilities
are needed. The main objective is to
demonstrate full value chain performance
and cost competitiveness of harnessing
small distributed resources for the benefit
of power system stability.



PORTUGAL:

Flexibility Hub, provision of

active and reactive power
and dynamic grid models
to the system using DSO

grid connected resources

Partners
Inesctec, EDP Distribuicao, EDP
NEW R&D, EDP Renovaveis

Technlcal aspects
Location: North of Portugal
Grid: ~50 km HV grid; 20 MW
substation HV/MV
Grid connection points: ~8000
fed by the HV grid
Installed capacity: ~90 MW
installed RES-E in the HV grid
Share of RES-E in
consumption: >100% could
feed the demonstration
GCrid in scope of demo:
HV distribution grid
GCrid connection points in
scope of demo: 1 distribution
HV/MV substations; 1 TSO/
DSO interfaces with 40
transformers
Available flexibilities in the
demo: in HV distribution grid:
~46 MW
Active power ~46MW wind
power
Reactive power between -50
Mvar and +50 Mvar
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Innovative aspects

of the demonstration ({3

Local market for reactive power
provision from the DSO grid in a close
to real-time intraday market to provide
reactive power to the TSO

Redesign of the replacement reserve
market as a close to real-time intraday
market with a traffic light qualification
system to validate the activation
of bids involving resources from the
DSO grid

Equivalent Dynamic Model of the
DSO grid for analysis of voltage and
frequency disturbance

Main challenges

Share of RES-E isexpected toincrease. The
redispatch potential in the transmission
grid will reach its limits with the closure
of conventional thermal plants and
incremental distributed generation, so
new methods are needed to provide
system services. These will increase
the need to use distributed resources
to provide both active and reactive
power management and require the
design of new flexible mechanisms. In
turn close TSO-DSO coordination will
be required so these services can be
provided without causing additional
problems for the distribution grids. In
addition, the traditionally passive nature
of the distribution grid is evolving and
grids are becoming much more dynamic
and complex, therefore proper modelling
should be considered by the TSO in
both voltage and frequency disturbance
analyses.
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Innovative aspects

PORTUGAL: : ,
Vil Pever Blei of the demonstration ({3
aggregation of generation

units for participation in - Real time management of storage
energy markets and generation portfolio: based on

mathematical models including short
term balancing operations

Integrating forecasting modules for
prices, energy supply and demand
Market bidding suite for the different
markets, respecting medium term
strategies for storage management

Main challenges

In a scenario where the RES-E share
is above 50%, new strategies will need
to be demonstrated in order to ensure
maximum  flexibility at minimum
cost, and secure and stable operation.
Furthermore, RES-E intermittency,
Partners in this scenario (> 50%), will mean there
EDP NEW R&D: EDP Renewables: is greater need for frequency regulation
EDP Producdo: EDP UNGE: and balancing reserves. Finally, in the
Siemens " near future the wind parks will lose their
feed-in tariffs.

Technlcal aspects
Variable speed pump storage
Hydro Plant - 756 MW (2x378)
Alto da Coutada Wind Park-
115 MW (57 turbines)
Falperra Wind Park - 50 MW
(25 turbines)
Resources connected to
transmission grid




FRANCE:
Aggregation approaches
for the provision of multi-

se

rvices from a portfolio of

distributed resources

Partners
EDF, ENERCON

Te

chnical aspects
Demonstration facilities:
EDF Concept Grid - a private
distribution grid dedicated
to the testing and validation
of smart grid equipment,
systems and functions

A 12 MW wind farm of 6 x
2000 KW turbines, type
ENERCON E82, located in the
department of Marne, south
east of Paris

A full storage  system
including a 2.3 MW/1h lithium-
ion battery as well as an
ENERCON E-Storage 2300
power conversion system
Photovoltaic panels and
a variable load test bench
installed at the EDF Concept
GCrid, combined with power
amplifiers
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Innovative aspects
of the demonstration ({3

Development of a VPP (Virtual Power
Plant) platform, integrating advanced
forecasting and scheduling

Demonstration of the approach
to multi-service provision, through
optimal managementand coordinated
control of multi-resources.

Performance assessment of different
services and flexibility solutions that
can be procured from the multi-

resource aggregator (VPP).

Main challenges

Bigger reserves and new flexibility
requirements will be necessary at high
RES-E penetration. Additional system
flexibilities and ancillary services
will be procured from renewables
and distributed storage systems.
However, questions arise regarding
the performance and reliability
of the services provided by the variable
resources,and theuncertain profitability
of providing a single service. The VPP
will address the capability to manage
the portfolio of resources, in order
to provide efficient and optimised
multi-services for the future system.

®



ESTONIA:
Demonstration of cross-
border data exchanges

elering
'

Partners )
Elering, UPSIDE, POYRY, EDF,
AKKA, PSE, Guardtime, UTartu,
AST, innogy, EDIS, Enoco,
Cybernetica, Elektrilevi

Technical aspects

The objective of the data
exchange demos is to test more
than 20 data management
use cases facilitating flexibility
services as well as many
other business processes.
Several demonstrations  will
focus on aspects of data
management, including cross-
border communication between
different data exchange
platforms and with different
stakeholders in order to facilitate
the cross-border exchange of
flexibility services.

Elering’s data exchange
platform, Estfeed, will be used
to demonstrate data exchanges.
Estfeed connects various data
sources, applications and market
participants. It provides secure
access to consumption and
generation data in the electricity
and gas data hubs.

When developing data exchange
demonstrations the aim is to
ensure they fit with the Smart
Grid Architecture Model,
Common Information Model
and Harmonised Role Model.
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Innovative aspects

of the demonstration %)

Customer-centric cross-border data
exchange model for flexible market
design serving all stakeholders (TSOs,
DSOs, suppliers, flexibility providers,
ESCOs, etc.).

Interoperability of different data
exchange platforms.

Application for flexibility marketplace
to support TSO-DSO flexibility data
exchange.

Tool for aggregator to aggregate
smaller distributed flexibility sources
enabling affordable access to market.

Main challenges

Data exchange demonstrations are
designed to tackle access issues. First, more
or less any business process in the energy
domain requires easy and secure access
to data and facilitation of data sharing
in line with the Clean Energy Package
and GDPR principles. Second, and more
specifically, market access for smaller
flexibility providers has to be considered
as they may face barriers like high initial
investments and lack of single market
places. Further challenges involve TSO-
DSO cooperation and coordinated actions
as well as neutrality of system and market
operators.



IRELAND AND
NORTHERN IRELAND:
Qualification Trial
Process and breaking
barriers

EIRGRID,

Partners

Technical aspects

The Qualification Trial Process
(QTP) acts as a platform to
trial system services from new
technology providers. It is a
mechanism for new technologies
to prove technical capability and
ultimately provides a route to
market.

The QTP will help IRE/NI
in  meeting its renewable
integration objectives. Today IRE
and NI is capable of operating
the system at 65% of electricity
demand from renewables,
primarily from wind.

In meeting our renewable
energy target of 70% by 2030
(Ireland)  EirGrid group is
creating a new initiative which
will further enhance the QTP
process and remove barriers
to renewable integration. This
new initiative, The Flex-Tech
Integration Initiative, is to provide
a platform for engagement
between industry, TSO, DSO,
and regulators. The initiative will
inform the QTP as well as new
industry solutions.
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Innovative aspects %}

Provenability Trial: The System Operator
trials new technologies on the system
in real time in response to system
disturbances, this provides confidence
that new technologies will work as
expected when system conditions
require services from RES-E.
Standards and Compliance Trials:
Service providers whose technology
classes are considered proven, but
wish to demonstrate novel approaches
to current compliance and standards
Distribution  Impact Trials:  With
more RES-E and new technologies
embedded on the distribution system,
the TSO must access their capabilities
while respecting the operational limits
of the distribution system

Addressing key barriers to renewable
integration across a range of
technologies such as hybrid, DSM,
storage, flexible demand, small scale
generation and other renewables.

Main challenges

‘Behind the meter technologies such as
rooftop solar PV, battery storage, vehicle
to grid charging and energy management
systems are changing the power system
- and the pace of change is likely to
increase in the future. The need for greater
transparency of data and information will
drive further change across the sector. As
variable renewable generation displaces
conventional generation on the system,
new technologies must provide system
services to make up any shortfall. At system
level, however, there is little indication as
to how these technologies will perform or
to what extent a system operator can rely
on them. The Qualification Trial Process,
or QTP, provides the technical platform
for testing services from new technology
providers and identifying the operational
complexities  associated  with  new
technologies.

Thus, the QTP gives confidence to system
operators that the technology works as
it should when the system needs it most
- and facilitates a route to market for
service provision by new technologies.
Lastly the QTP allows the system operator
to control centre tools and procedures to
manage large scale deployment of new
technologies.

®




Building on the scalability and replicability analysis of the results from the
demonstrations and the project deliverables, a clear vision and strategy will be
developed at the end of the project that will take the form of a roadmap. It will
provide recommmendations for the development and deployment of the system
services needed by TSOs to support RES integration, storage and flexible
demand technologies. The aim is to enable fulfiiment of Europe’s ambitious
carbon reduction targets, while maintaining security of supply and applying
downward pressure on consumer electricity costs.

In order to maximise output, members of the EU-SysFlex consortium are
participating in the drafting of the roadmap. The work is being done along two
paths:

1. Technical, economic and regulatory flexibility analysis: this work is
supported by the analysis of the performances measured in the demonstrations
and the evaluation of the scalability and the replicability of the project use cases.
The results will be extrapolated to the pan-European system and the scalability
and replicability analysis will address all the technical, economic, regulatory and
stakeholder acceptability factors that could limit and favour the deployment
of solutions. The technical analysis will include an evaluation of the reliability of
system services provided by distributed resources on the distribution grid.

2. Flexibility roadmap for Europe and implementation guidelines:
the previous analyses will feed into a European flexibility roadmap containing
a set of recommendations along with policy guidelines for implementation. This
work will be carried out by all stakeholders including the advisory board who
will provide support from the expert viewpoint.

EU-SYSFLEX CORE SCENARIOS

RENEWABLE
AMBITION
66%
RES-E

ENERGY
TRANSITION

52%




STRUCTURE OF EU-SYSFLEX

The EU-SysFlex project is structured into twelve work packages, covering
different aspects of the innovation process, from the development of new
approaches for integrating large-scale renewable energy and testing pilot
installations, to an analysis of the regulatory requirements and the development
of viable business models and policy recommendations.
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ADVISORY BOARD
AND BRIDGE INITIATIVE

The Advisory Board is a consultative body set up to help further develop
the value of EU-SysFlex's findings and ensure a wide EU impact, facilitate
their implementation by TSOs not directly participating in EU-SysFlex, provide
external and independent support, facilitate replicability and scalability,
and to cooperate in disseminating and exploiting the results. Below is a list
of the companies and organisations represented on the EU-SysFlex Advisory

Board.
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e — . EU-SysFlex project is also part of the BRIDGE
v brldge Initiative. BRIDGE is a European Commission
coes initiative which unites Horizon 2020 Smart Grid
IRERRECLACh RPN and Energy Storage Projects to create a structured

view of cross-cutting issues which are encountered

in the demonstration projects and may constitute
an obstacle to innovation




ENDORSEMENTS
OF EU-SYSFLEX BY LEADERS

“We are hugely excited to
be leading this important
European research and
innovation project. EU-
-SysFlex will lay the foun-
dation for a future power
system with significant
levels of renewables. As
the European power sys-
tem goes through sig-
nificant change, there
is no doubt that system
flexibility will become an
integral part of how we
operate it. Understan-
ding future needs and
identifying operational,
technical and market so-
lutions are all part of the
work which this broad
consortium is underta-
king. We are very proud
of the progress made
to date and look forward
to further results in the
coming years. “

Mark Foley
CEO of EirGrid
March 2019

“The key word of this pro-

ject is flexibility. As the ge-
neration changes on one
side and the demand
changes on the other
side, we need to find the
right flexibility in order
for the sector to move to
a greater engagement
with the consumers.
And we need to keep
the lights on with much
greener generation con-
nected to the grids. EU-
-SysFlex will look at all the
challenges.”

Joao Torres
CEO of EDP Distribution
Novemlber 2018

EUSysFlex
»

@eusysflex

®

“The EU-SysFlex project
partners have already
accepted that our energy
system will continue to
have more and more re-
newable energy, and are
now looking to develop
the measures that will al-
low our grid to handle it.
The project looks at how
we manage the integra-
tion of such a level of re-
newable energy into the
system. It will identify the
needed improvements
to the market design to
cater for this increase,
introduce new practices,
and enhance system-
-modelling tools. Addi-
tionally, the project will
put forward a roadmap
for the European energy
system and outline how it
can meet the challenges
ahead - this is extremely
important.”

Sean Kelly
Irish Member of the
European Parliament
March 2018

.@MarosSefcovic paid us visit! Among hot
topics of #renewables integration &
interconnection, #EUSysFlex was presented by
@EirGrid's CEO @markfoleyce, #JonOSullivan,
@lowryireland. #EUSysFlex will enable Europe
2integrate RES massively into grid thx 2new
services. #energyunion
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The EU-SysFlex project has received
funding from the European Union’s
Horizon 2020 research and innovation
programme under grant agreement
No 773505.




