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BRIDGE

* BRIDGE is a European Commission initiative which unites
Horizon 2020 Smart Grid, Energy Storage, Islands, and
Digitalisation Projects to create a structured view of cross-cutting
issues which are encountered in the demonstration projects and
may constitute an obstacle to innovation.

More than 80 Projects,
A live initiative, continuous renovation as project completes their research.
4 Working groups.

Consumer and
i Business models : ' ( O\ Citizen
engagement
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2021 objectives Regulatory WG

1. Harmonize products and services for system management, including the
role of energy communities as service provider.

2. Support cross-border and regional cooperation.

3. Facilitate integration of market-based and non-market based flexibility
mechanisms in a coordinated way.

4. Continue the design choices for local markets for flexibility
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Regulatory WG - workplan 2021

Lead topic
Sub-topic

Track 1: Products and
Services

{ « Product \

standardisation

¢ Product design for
congestion
management

¢ Product design for
voltage control

[« Service provision

by energy
communities

e Service provision by
E-mobility

e Market incentives to

[« System Security \

¢ Regional Coordination
Centres

e Geographical islands

support consumer
Qngagement J

O\Network Planning

J

Track 3: Market
integration

Action 4

e Link between
different flexibility
mechanisms

e Dynamic tariff design

e Dynamic connection
agreements

e Cross-border market
integration

¢ TSO-DSO
coordination

Track 4: Local Markets

Action 5

e Local markets

e Multi-carrier markets
/ sector integration

e P2P energy trading

/
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FUTURE FLEXIBILITY NEEDS

ANTONIO ILICETO co-Chair WG1 ETIP SNET

ENLIT panel on Flexibility market mechanisms across Europe — challenges to reach 2030 goals
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The need of Flexibility increases at
step-change pace with increasing 7P SN
VRES

PLATFORM  TRANSITION

Phase 6

VRE causes excess or
deficit over months
and seasons

Germany UK Ireland Phase5
ItﬂW/V Y g Frequent periods of VRE

2030 t % exceeding demand
/ — = Phase 4
— /

/ - ;
./ Require advanced
I .’/ - / Denmark technologies
I rgdia /// . (>80.%)
United S¥ates é 7 Phase 3

o
2017 1 p | /’ / Flexibility investment
/ / /China/ in all measures
Regions //

reaching: // Phase 2

Draw on existing
I Phase 6 /,6‘ Japan flexibility
t Phase 5 /

/ Phase 1
Phase 4 System integration
I Phase 3 Korea not a relevant issue
M T T T T T ]
0% 10% 20% 30% 40% 50% 60%

VRE generation share
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General framework for Powerﬁ%%m
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Power system needs ...~

What?

Services

can deliver flexibility

A\
~ European
= Commission | g




Many flexibility means are available,
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system

Flexible Grid Flexible generation Flexible loads Storage within Storage in other
electric system energy systems

_ Shift energy Shift energy Shift energy Shift energy
_Shlft energy in time (of in time (of in time (of in physical
in locations production) consumption) transport) form
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Many flexibility means are available,
inside AND outside the electricity TP SNET

AAAAAAAAAAAAAAA

system o
Traditional means, u.nder conso- New means and new logic/conditions
lidated control of grid operators with indirect or no control by grid
A operators l
Flexible Grid Flexible generation Flexible loads \ Storage within Storage in other
electric system energy systems

Shift energy

Shift energy Shift energy Shift energy

Shift energy

in time (of
in locations

in time (of in physical
production)

transport) form

in time (of
consumption)

\ ] \ l

Direct impact on grids / direct interaction 'with grid operators _
Converted energy is
managed by other
operators

European |
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Investments versus flexibility R

* Expected services and related flexibility products proposed for e
ancillary services

* Trade-off between grid investments and use of flexibility from Non
Wire Solutions

* Time response, capacity and siting in the supply chain are main

determinants When (duration)
Seconds Minutes Hours Days Months
Frequency regulation ~ Operational reserves Load balancing Seasonal arbitrage

; Interconnectors
n
5
IEE n > Pumped hydro Po::(ri::;::lsj
o fada) u é
Dituiribution 213
b A
? [ F
; Flexible generation
i
J
Battery storage

Digital grids/

inmﬁ

L= L= Rl O - 5 —3 !u = BRI LTS
Third-party/DSO/utility

Virtual o i
power ' :

plants
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Flexibility is needed short term & long term,
as well as grid level and system level ‘"™

* Short term for grid operation, stability, congestions, dispatching
* Long term for resources adequacy, energy efficiency, infrastructure

optimisation
Adequacy Stable Frequency
\
Long term bajehzel | | [mTeiay lnertia  FCR FRR  RR
0] capacity trading trading
> J
9
£ Reliability of supply
7] w
I
5,‘ [ Black-start capability, backup power
Congestion management

Alternative to
grid investment

Re-dispatching, re-scheduling and power curtailment

——
L -

Voltage stability

N\
[ Reactive power

before | after
i

Years Months Weeks Days Hours Minutes Seconds Minutes Hours

Grid level

Timeline FCR - Frequency Containment Reserve
FRR —Frequency Restoration Reserve
RR—Replacement Reserve
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EV for electric system are both demand
response (V1G) and storage (V2G)

ETIP SNET

* Impact on energy consumption is limited on peak demand can be significant
* Smart Charging smoothes demand peaks and avoid generation curtailment
* V2G turns EV in system batteries, diffused and at marginal cost

Not an energy deficit issue .......
-——|
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Local and Regional integration,
especially for storage

* Storing energy cheaply and efficiently shall be the key for a decarbonized
system of system

* Even in a highly distributed scenario, gid scale storage shall be necessary
* Batteries: all locations and use cases shall be necessary

Integrated with thermal/hydro
plants

Behind the Meter (residential,
industrial, tertiary sectors

— Integrated with RES plants

— Vehicle-to-Grid
= Stand-alone (micro-grids, off-grid)

Cumulative energy storage deployments by segment

Large size
Utility-oriented

User-oriented

Decentralised

TSO-DSO direct use

aw Source : Bloomberg [
124 ﬁ
camr":"::*
9 | ] % 98 Industs
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I | |_] &5 5 = System-level
42 34
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Enablers and recommendations EnPsNET

Flexibility by design and enhanced resilience

Deep electrification will open more flexibility options, to be internalized
already in planning phase

In particular power - to - gas, through large scale electrolysers allows both
modulation of production (short term flexibility) and seasonal storage
(hydrogn and its derivatives stored in caverns / depleted gas fields)

Need of new methods and metrics for valorisation of flexibility, especially
cross-sector

With a zero cost energy generation, competition and remuneration shifts to
capacity and to flexibility

Consumer centric mechanisms and user involvement are essential key
factors

New roles in system of systems; for example, who will be paid for long term
storage, and how? Where market mechanisms need to leave way to
administrative tariffs (strategic reserve)?

European
Commission
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TRINITY
N T YAy

TRansmissi
sion s
meansyz:,elnl:ten!"anCEment of real
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HOW
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TRINITY’s goals will be achieved
deployment in the

r independent but
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will en
coordination amo _ s
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region of fou

-

Transmission

rting i
AT, TRINITY will be demonstrated by the
end-users of the project (5 TSOs, 5

pXs. 1 RSC and 2 RES promoters) with
the support of the technical
partners.
In total, the consortium is formed by
19 partners led by ETRA 1+D
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Regional integration N T YAY

HUNGARY

SERBIA
BULGARIA

Increased reliability,
rity and dination of t
s;_cu i y.a. c;ort: /0 oFt he . . seren
ransmission System Operators A

Renewable Energy Sources

in South-Eastern Europe SERBIA
BULGARIA

- Replication scenario-

- Demonstration scenario-
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CoordiNet Ao—NET

Large-scale TSO-DSO-Consumer demonstrations of innovative
system services through demand response, storage and
small-scale DG

e Objectives:
e Demonstrate the activation and provision of
services through a TSO-DSO-customer
coordination.

e Define and test standard products that provide
services to the network operators.

e Develop a TSO-DSO-consumer collaboration
platform in demonstration areas to pave the way
for the interoperable development of a pan-
European market.

-

Countries involved

. Demo areas

e Timeline: 01/01/2019 - 30/06/2022
e Project Budget (funding): 19.2M€ (15.1M€)
o 23 partners + 10 Linked Third Parties



CoordiNet project

current status

Conceptual Phase Technical Phase 1

Concept

Framework 2l L0 O

implementation results

Regulation
TSO & DSO Needs
DER Capabilities
Business Uses Cases
KPI definition

coord]—
A—NET

Technical Phase 2 & Conclusions

Demo 2 Demo 2
execution results

Roadmap,
Conclusions
and
COORDINET
recommend-
dations

Markets and platforms developments

= Analysis of market participation (D2.3)
and market dimensions & requirements
(D2.1), including definitions of products,
architecture and validation methods

= Demo functionalities and requirements
(using inputs on operation and monitoring
tools) in D2.2

= Innovative solutions adopted (D2.5)

= Demo evaluation

= Market simulations

= Scalability and
replicability

= Economic assessment

= Integrated ICT
architecture

= Consumer engagement

Visit: https://www.coordinet-project.eu/



https://www.coordinet-project.eu/

coordi
Invgs_tl_nents versus " E_‘T
flexibility

Swedish demo: business case congestion management

Limits exist for the power subscription TSO (Svk) ,ﬁn
levels between the local DSO and Subscription level 4 1
regional DSO and between the regional

DSO and TSO Regional DSO - 'g* ______ . %’

Subscription limits violation are subject persriexivilty owner
. (connected to high-voltage grid)
to cost, and may be denied

______________________

Subscription level

— ——— — — — —— — — — — — — — — — — — —

The DSO utilizes flexibility services to | ocaipso - % - %, - % > %
lower peak demand of its grid during the Rty ouner IO | |

winter season November to March (connected to low-voltage grid) ‘ /ﬁ\ . ‘
A grid state forecast makes it possible Aggregator @ @ @
to call for flexibility day-ahead working
proactively to alleviate grid congestion

that has strong correlation with VATTENFALL
temperature €on

DER (households) ) ()

\|




Local Flexibility Markets

Swedish demo

(@JOperatlng flexibility % TS0/DSO-Coordination “—Interfaces ((#)) Real time metering ¥ Flexibility product
Ene.rgy-.o.nly DA market Integration of TSO tool for APl introduced Software to read smart develoPment
Availability contracts, ID & P2P  temporary subscriptionincrease meters every 5 minutes Energy-only markets,
Adjusting processes and , Availability contracts & P2P

businessroles for clearing

) )4

K -

. Flexibility plannlng Gl'ld forecastlng @Marketplace @Load forecasting a Customer flexibility
Assessment of needed erX|b|I|ty Machine learning and Al to A digital site to match supply Analyzing and engagement
for the DSO business with risk forecast grid state and load and demand of local understanding baseline Identify and recruiting
evaluation impactnecessary to flexibility, and execute Understanding customers to local flexibility
understand flexibility need. trades in meritorder, block validation methods market
Developing methods bids and set-time,

©.0»1 VATTENFALL 2

-
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Local Flexibility Markets ET

Time-integration with actual wholesale and balancing markets

12:00 18:00 Ho2 H-1

day-ahead w . i inraday delivery

Local
DSO
Flexibility
Market

Regional DSO
Flexibility
Market

Intraday
Flexibility
Market

TSO
redispatch

TSO real time
dispatch

Local DSO
real-time mkt

Local
DSO Market

1
TSO realtime /-
dispatch

Local DSO
real-time mkt

Local

1 i DSO Market
5 ‘. TSO
)

redispatch




First barriers identified

Timing aspects of the market and its
integration with other markets

« Challenging to align the timing of local flexibility
markets with EU wholesale and balancing markets

« DSO and TSO: gate closure time close to real-time
makes it difficult to evaluate grid status and
flexibility needs

« FSPs: gate closure time close to real-time - better
forecasts, but technical constraints can limit
participation

« Risk for gaming between markets

Level of product standardization

+ Coordinate products between DSO and TSO
Challenging to fulfill the stricter requirement of
the TSO

Few standard products with ranges for
values of attributes
Gives flexibility to TSOs or DSOs to better adapt
to their needs and FSPs.

Aggregation

« Validation of flexibility
Independent data management to validate
flexibility delivery

- Imbalance penalties
Who will be financial responsible?

Consumer engagement

« Inversion required in management
and control
o Difficulties with small FSPs
o Long term engagement
o Technical requirements
o Clear business model

« Long and complex prequalification
process
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PHZENIX

PHOENIX - Electrical Power System’s Shield against
Complex Incidents and Extensive Cyber and Privacy
Attacks

PHOENIX is a Horizon 2020 collaborative project, co-funded by the European
Union.

The Romanian Energy Association - CRE is a direct partner in PHOENIX Project
together with its two members TRANSELECTRICA, DELGAZ (RO) as well as
TELETRANS.

PHOENIX Project focuses on the protection of the European end-to-end European
Electrical Power Energy systems (EPES) via early detection and fast mitigation of
cyber-attacks against their assets and networks from human activities, while
protecting the utilities and end-users’ privacy from data breaches by design.

The consortium s coordinated by Capgemini Technology Systems and brings
together 24 partners from 11 EU Countries.

The challenge of the project is to provide a cyber-shield armour to European EPES
to survive coordinated, large scale cybersecurity and privacy incidents; guarantee
the continuity of operations and minimize cascading effects in the infrastructure
itself, the environment and the end-users at reasonable cost.

> Start Date: 01/09/2019
> End date: 31/08/2022




PHZENIX

Energy Grid Flexibility and
CyberSecurity

Being flexible with how and when we consume and produce energy means we
can make sure the power generated and delivered to us always matches the

amount we use.

Increasing flexibility implies growing the number of managed grid

participants, producers and managed consumers

Growing the grid management implies growing and opening data network,

control network, and Operational Technology network (OT).

All this networks can be targets of cyberattacks and increasing the cyber

resilience is a vital task.




PHZENIX

Investments versus Flexibility

Phoenix is a Cybersecurity project that is targeting of increasing cyber resilience of
EPES. The Phoenix tools are targeting in the same time the new and developing
operational trends and also old, legacy operational technology tools and market tools. By
securing the data networks and OT networks and allowing secure access to increased

number of Flexibility providers the reliability of the grid is increasing.

The top layer of Phoenix Project is the Incident Information Sharing platform providing

Cybersecurity incidents information to all Energy stakeholders connected to the system.

By enlarging the number of flexibility providers, outside of system

operators, the investments of system operators can be reduced




PHZENIX

PHOENIX Demo Sites

5 diverse Large-Scale Pilots:

= Multi-utility/Multi-owner RES
cyberthreats and data breach
detection (Italy).

= National-wide cooperative
remotely controlled HPP
(Greece)

= (Collaborative Microgrid-enabled
cyber risks mitigation (Slovenia)

= Collaborative / DSO flexibility vs
cybersecurity and privacy (Italy,
Germany, Greece)

= National vs Pan-European
cooperative cyber threat
information sharing (Romania)




PHZENIX

Local Flexibility Markets

Phoenix Project aims to increase the resilience of the data networks

used in the Market access.

In terms of the impact on the roles and responsibilities of system
operators, Phoenix Project targets to increase the Cybersecurity

responsibilities of the system operators.



PHZENIX

Regional Integration

The regional integration has two layers one is the grid integration the other
is the data and the Operational Technology network integration. Phoenix is

focusing on data and OT integration increasing the cyber resilience of

regional integration.



Lesson learnt from PHOENIX Project

PHOENIX will involve real-world scenarios to validate the effectiveness of
PHOENIX across 5 European Large Scale Pilots (LSP) in Italy, Germany,
Slovenia, Greece and Romania involving the complete end-to-end generation,
transmission, distribution to the entire value chain.

Beyond the individual Large Scale Pilots, cascading effects even to other
critical infrastructures will be simulated and cross-border security and privacy
sites will be tested and validated.
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INTERRFACE - 750-DSO-Consumer )

INTERFACE aRchitecture to provide innovative grid  INTERRFACE
services for an efficient power system

LC-SC3-ES-5-2018-2020: TSO-DSO-Consumer: Large-scale demonstrations of

innovative grid services through demand response, storage and small-scale (RES)
generation

e Project Grant Agreement No. 824330
e Budget: 20.9 M Euro

[ ] Gran t: 1 6. 8 M EUrO * Edigppiiancs 5} umvmsg&rﬁr&igﬁerwﬁ ents O@ m@" - enerim
e Duration: 4 Years

CYBERNETICA y CC>S @onTecH N N\ B2
( ) @ (oYolA Im - |
$ TAMPERE UNIVERSITY OF TECHNOLOGY EIerlng / \g F I N G R I D %

UNIVERSITY
EELES REN){  nreoes E () BSERUTE | SYELEKTRO - clektiievi I ELENIA

eon -~ E?%Sﬁ‘ek [e/‘ €) gruppoastea " M|623 M aLTeo @X

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under
grant agreement No 824330




INTERRFACE - Objectives & IEGSA

. To create a common architecture connecting market platforms to establish a seamless pan-European electricity exchange linking

wholesale and retail markets and allowing all electricity market players to trade and procure energy services in a transparent, non-
discriminatory way.

. To define and demonstrate standardised products, key parameters, and the activation and settlement process for energy services.

. To drive collaboration in the procurement of grid services by TSOs and DSOs, and to create strong incentives to connected customers,
by improving market signals and allowing them to procure services based on specific locations and grid conditions.

. To integrate small scale and large scale assets to increase market liquidity for grid services and facilitate scaling up of new services
which are compatible across Europe.

. To promote state-of-the-art digital technologies that consumers are familiar with in other everyday transactions (i.e. e-auctions, e-
commerce, e-banking, social networks), into the electricity value chain engaging end-users into next generation electricity market
transactions, creating incomparable economic benefits by deferring conventional energy infrastructure investments.

ASSETS

NEW SERVICES

Frequency
anagement]

Congestion | Flexible Grid'

Managementl Connections
Demand
Response

Local

o ere Asset
Flexibility >t
Exploitatinn/ CaPability

Assessmen!
Reliability of
Supply
Market Desi
S Dy Integrated Tools/ Peer-to-Peer

coordination .
schemes SEIVICes Cloan Energy
Self- Blockchain
consumptionMarketplace for)
Energy
Pan-EU Al \Transactions
Forecasting
DER Integratio
Consumer \in Wholesale
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Electric
Vehicles

Grid
Observabili

Congestion
Management

-

L
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S Data Governance Market

Engagementin| Markets
Local Markets,

Big Data
Management of
Assets and Energy

Transactions
Liquidity Increasd
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Coordination Schemes & Market Designs

CM separated from CM combined with CM fully integrated in
other markets other markets over other markets
subset or 0)%
overlapping MOLs

TSO & DSO Combined
by subset or
overlapping

TSO & DSO fully
integrated




Coordination Schemes & Market Designs

200900000

aFRR+mFRR

(balancing)

Operational

M

Short term

C™M

@ Prequalification
* Certification provided to energy units when they have the
possibility of executing services
* This is dependent on the capability of the flexible resources and
the local network limitations

@ Reservation of available capacity
* Reserve dimensioning (on the basis of imbhalance and congestion
forecasts) and reservation of selected flexible resources

@ Procurement of energy products
* Process aimed at selecting the available resources (by evaluating
dedicated merit order lists) for the execution of a service

@ Activation
* Process triggered by aggregators and aimed at modifying the
operation mode of flexibility units in order to provide the service

@ Settlement
* Process aimed at remunerating flexible resources and distributing
costs according to responsibilities



Coordination Schemes & Market Designs

TSO
P
. partialshare

full integration

full

integratilbn

partial shire

fulllintegration

aFRR+mFRR Short term
(balancing) CM CM

Operational

) Prequallflcatlon
Certification provided to energy units when they have the
possibility of executing services
* This is dependent on the capability of the flexible resources and
the local network limitations

@® Reservation of available capacity
* Reserve dimensioning (on the basis of imbalance and congestion
forecasts) and reservation of selected flexible resources

@ Procurement of energy products
* Process aimed at selecting the available resources (by evaluating
dedicated merit order lists) for the execution of a service

@ Activation

* Process triggered by aggregators and aimed at modifying the
operation mode of flexibility units in order to provide the service

@ Settlement

* Process aimed at remunerating flexible resources and distributing
costs according to responsibilities



Local Flexibility Market Concept

« Continuous peer-to-peer trading platform in the intraday timeframe
— 15min (and maybe 60min) energy products with locational information (place of
grid connection)
— Gate opening: on D-1 afternoon
— Gate closure: close before delivery (e.g. H-1)

« Dynamic network usage tariff (DNUT) according to the actual network state and demo
scenario

— Bid prices are different in each node: energy price given by the seller + DNUT
calculated by the market algorithm based on expected effects (e.g. on the grid loss,
voltage, congestions, asymmetry)

— Anonymized trading is not obligatory
— DNUT calculation is based on load-flow like calculation

— DNUT can have different tariff elements based on the grid effects as well as on
related parameters such as the distance of partners, time of network use or the
frequency of network use

« The market algorithm considers the grid limitations through an IACMS (Integrated Asset
Condition Management System)
* Market participants: any local grid connected users



Lessons learnt

« Importance of markets for ancillary services and especially for
congestion management markets is expected to rise

« The rising interest of small consumers and producers to participate on
markets and to trade electricity locally while maintaining independence
might lead to new local markets concepts.

« Local p2p markets can be a possibility to increase consumer
participation on markets. These markets can incorporate additional
decision criteria like regional, or ecological parameters.

- Market integration allows the same flexibility to be offered to
different markets, thus increasing the effectiveness of
flexibility usage and creating more opportunities for TSOs and
DSOs for network control and optimal grid management as well as
increased balancing market for TSOs.
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This project has received funding from
the European Union's Horizon 2020
research and innovation programme
under grant agreement No 864334

-lJniversal
UME]

Linking active system management to flexibility markets
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=Universal

UMEI

DSO €-REDES </ ;Epggga e-on (including: L MITNETZ west as LTP)
N :
Market/aggregator NEDES e Bcusﬁgsgﬁ?a

A\ | Tavemariyo Korpov EEVT «u LEuven| INESCTEC »~VItO comuas ot
Re S earch K University of Cyprus

T The University of Manchester

/"N

o L ST, EASE
Association E.DSO N
—
. . CNGIC
Solution provider Imp'act
Consultin @zabala

innovation consulting

g



Euniversal central objective is the UMEI Ul

UMEI

The EUniversal project aims to develop a universal approach on the use of flexibility by
DSO and their interaction with the new flexibility markets, enabled through the

development of the concept of the Universal Market Enabling Interface ( ) — a unigque
approach to foster interoperability across Europe.
The will materialize in the conceptual architecture design and the implementation of

a REST API to link DSOs and market
parties with flexibility market platforms, in coordination with other flexibility users.

DSO

Generic API(s) _— e mm e = = e = TsO

APl management
solution

eneric 3. Generic API(s) Generic API{s)

MARKET Aggregator MARKET
PLATFORM A PLATFORM PLATFORM B

Distributed communication without the need
of managed platforms

50



DSOs are experiencing new grid needs and flexibility-based -

_ : /N =Universal
services have been defined to solve those C© -

A Physical congestion Corrective and Predictive Congestion Management
& Control of voltage violation Corrective and Predictive Voltage Control
Support to network planning Support to Network Planning
Phase balancing Corrective and Predictive Voltage Control

Corrective and Predictive Congestion Management,

Support to planned and unolanned operations Corrective and Predictive Voltage Control,
PP P P P Islanding, Emergency Load Control and Mobile

Generation Capacity

4 Corrective and Predictive Congestion Management,
= SupDOrt to extreme events Corrective and Predictive Voltage Control,
PP Islanding, Black Start and Mobile Generation
Qe Capacity
Support to islanding Islanding
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New market solutions for innovative DSO services »

® -Universal

are being studied G -

e Identifying the relevant for the
procurement of flexibility needs and grid services
o Aligning the specifications of the with the

market mechanisms;

e Designing of a methodology for
, matching the preferences of the flexibility providers
with the needs of the DSOs;

e Analysing the impact for the delivery of innovative products
and services from a perspective;

e Evaluating the proposed market mechanisms from a
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DSO tools are being developed, for active consumer/prosumer provision ~Universal

of flexibility for an improved and smarter distribution grid operation z' UME

o , including the integration of MV load
allocation and LV state estimation tools to characterize the LV network
status, in terms of voltage.

) : anticipating potential network restrictions,
ensure optimized use of network assets, quantifying flexibility needs and
validating flexibility market results both in day-ahead and intraday.

e Improve grid operational resilience,
, increasin? the capacity to deal with unexpected
events, considering for example self-healing capabilities.

o considering available flexibility
from market-based services
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Visit our website at euniversal.eu to check the y A

=Universal

latest developments © -

s 1 o

Coming soon:

UMEI public
available
specification
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Let’s flatten the energy curve!
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