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Background and Motivation Er'lgr'ld;b

o Connecting Europeal
® Smart Grid Infrastructures

= Planning and operation of the energy infrastructure becomes more complex

— Large-scale integration of renewable sources
(Distributed Energy Res./DER — like PV, wind, etc.)

Energy
Markets

Privacy

— Controllable loads (battery storages, oro.
electric vehicles, heat pumps, etc.) sumers

Security
Threats

— e N "

How 10 DEsign & VALIDATE
SUCH A SMART GRID?

= Trends and future directions

— Digitalisation of energy infrastructure

— Deeper involvement of consumers
and market interaction
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— Sector coupling (linking electricity, gas, and ANy
heat grids) for higher flexibility and resilience
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Vision and Research Directions eri 2.0

2 Connecting European
Smart Grid Infrastructures

= Support for the integrated design, implementation, validation, and installation of smart grids and
smart energy systems

— Integrated system design
Specification mlmplementationw Validation w Deployment >

- Va I idation d nd tESti ng Use case design and Generated target i . I Deployment to
e ) - imulative validation )
specification configurations field components
.
—_ = =5
Installation and roll out % y = FO)L) 79\ y

. User defined —

= Future research needs L configurations Laboratory validation
pecs. S | .
4‘ % z = f(y) % @I% % Field Devices

— Improved development
and testing services and tools

— Extended and advanced research infrastructures and laboratories

— Well educated researchers and engineers (“multi-domain understanding”)
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Integrated Smart Grid and Energy Systems Rl’s Eﬂgrl‘d{b

e Connecting European
® Smart Grid Infrastructures

* Long-term, Pan-European cooperation

e Advanced community

2024

N
DERlab
- GA-ID 5189299 O :
— FP6 NoE (11/2005-10/2011) Ef‘lgf'id;}]
— 3 Mio EUR funding O 3 ot
- 12 partner @ Er.lgr:ld - GA-ID 870620
— Networking of DER labs, — H2020 RI 1A (04/2020-09/2024)
pre-standardization DER . - GA-ID 654113 ~ 10 Mio EUR funding
@ ...,o.:‘.:‘..,...'"m["l-" B H202F) RIA (11/2_015'04/2020) — 20 partner from 13 countries
-~ 10Mio EUR funding ~ TNA & VA to Smart Grid, Smart
- GA-ID 228449 — 18 partner from 11 countries Energy Systems and DER labs,
— FP7 RIIA (09/2009-12/2013) — TNA to Smart Grid and DER pre-standardization
— 5 Mio EUR funding labs, pre-standardization

16 partner from 12 countries

TNA to DER labs,
2005 pre-standardization
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Smart Grid Rl “ERIGrid” - Achievements ErIgrid:;

e Connecting European
® Smart Grid Infrastructures

v,

Energy System Structure Use Cases Test Qbi_ective JaNDER Level:

> N

 Case refinement b2 —

Holistic Test Case

Test Case division to Sub-tests

&

b 4
Test Specification 1 Test Specification n

11 TT
Mapping to selected testing platform

Experiment Specification Experiment Szpeclﬁcaﬂon

4 n.1 "

Research Infrastructure ¢

Coupled research
infrastructure

Advanced testing methods and tools 3 e T o SES .
* Holistic validation approach for smart grids s . |

e

Test Objectives Purpose of Investigation (Poi)
. . Why is the test needed? What do we expect to find out? A short The test purposes classified in terms of
ApproaCh for SpeC|fy| ng test Ca Ses, test narrative of context and goals of the test. Characi , Verij 1, or Validati
>
Object under (oul) (s) under (Ful) under Test  |Functions under Test (FuT) | ..

"the component(s) (1..n) that “the referenced specification of a (SuT) Functions relevant to the

specifications and experiments et b i b et | nction s oertonae) s, ssstas, eprston o e e

by the object under investigation components included under test, in_c\uding Ful
and relevant interactions

Domain under Investigation (Dui): in the test case or test btw. Oul and SuT.
Co u p I i n g a p p ro a C h fo r S m a rt g ri d I a bs :tor:‘:;ecl‘?:;;\‘lﬂdnmains or sub-demains of test parameters and setup.
Test criteria:

Formulation of criteria for each Pol based on properties of SuT; encompasses properties of test signals and output

Virtual Pan-European Smart Grid RI e e T

Measures required to quantify each controllable or uncontrollable factors threshold levels for test result quality as
identified test criteria and the required variability; ref. to Pol. |well as pass/fail criteria.
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Smart Grid Rl “ERIGrid” - Achievements Erigrid:;

Free access for user groups to

* Power system,

 Smart grid and

* DER laboratories

e Connecting European
® Smart Grid Infrastructures
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Smart Grid Rl “ERIGrid” - Summary

Validation methods and tools
— Integrated pan-European Rl
— System-level validation method and test chain concept
— Set of open access/source tools (co-/real-time/HIL sim)
= Training activities

— Education material (450 impacted students,
450 workshop and 290 webinar participants)

s & GOOD PRACTICE
=W OF THE YEAR

= Lab access programme

— 73 user projects Supported European Guide

to Power System

(~175 persons, ~1,000 lab days) W

= Various reports (~50) and over
160 scientific publications ...

®
U I i 20
I ‘ 2.0
o c ;
o Connecting European
® Smart Grid Infrastructures

ERIGHIA Summer School, Athens (GR), June 2019

Training of researcher and engineers

* Training schools
e Course/education material

e Tutorials and webinars
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Smart Energy Systems “ERIGrid 2.0” - Overview EFIQria:;

= Extended and applied research based
on ERIGrid topics and achievements for

— Smart grid and smart energy systems

— Digitalization with lab interfacing and
data exchange for physical/virtual access

= Tight collaboration of partners
— 13 European countries involved
— 20 Partners from research and industry

— 21 top-class smart grid, smart energy
systems, and DER labs

— 8 virtual facilities

doi:

Connecting European
Smart Grid Infrastructures
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Smart Energy Systems “ERIGrid 2.0” - Approach

User and Stakeholder Needs

[ Networking Activities (NA) ]

Liaison with
Initiatives and

Associations
(NA1)

Dissemination,
Communication,
and Cooperation

(NA2)

Staff Exchange,
Education
and Training
(NA3)

Scenario and
Test Case
Creation (NA4)

[ Joint Research Activities (JRA) ]

g Tl

Q@eo

2.0

2 Connecting European
Smart Grid Infrastructures
!

Eri

.

[ Trans-national Access (TA) and ]

Virtual Access (VA)

-

Market
Liberalization

Digitalization
Residental
Building

Electrification
of Transport

— Energy Grid
= — — ICT Network

Electric
power Grid

~

Enhanced
Validation
Methods

(JRA1)
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ERIGrid 2.0 — European Rl for Smart Grids, Smart Energy Systems, and Renewables Research Management of i
L A g
SUSTAINABLE, Low-CARBON ENERGY PoLicY Access Activities . i
2015 Paris Agreement (NA5)
EC “Clean Energy for All Europeans” package Open Data !
e EU Vision 2050 { 1
Sl ©
EEE—— —— Renewables i~
nassy Trans-national .9
and Virtual 'g
Access to ERIGrid Y -
° ' »
Prosumers 2.0 Research &3 ‘ ? »
Ir Infrastructure E -
— (NA5, TA1, - —
I (e TA2, VA) E
—————— == e Industrial ()
——— - user :
EU Energy Transition Goal: Creation of a low-carbon, secure, reliable, resilient, groups /
accessible, cost-efficient, and market-based pan-European integrated energy system vendors . |
/ e Academic !
user groups r -
e Project
, ti
Improved and Integration and consortia
Improved and i (European &
Extended RI Demonstration .
Extended Tools Services TR national
(JRA2) rojects)

(JRA4)
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Smart Energy Syst

=  Focus on

— Simulation-as-
-a-Service (Saa$)

— Open data,
Data-as-a-Service
(Daa$)

— Virtual labs
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2 Connecting European
® Smart Grid Infrastructures

Smart Energy Systems “ERIGrid 2.0” - Lab Access Er'lgr'l;défb

N

www.erigrid2.eu/lab-access
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; ErIgrids:

Connecting European
® Smart Grid Infrastructures
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