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EU Policy Background on Interoperability

« EU and Clean Energy for all

Horizon 2020 Cals =t CENELEC

« Transatlantic Economic Council
« Mandate on CEN-CENELEC, ETSI
- High level meeting: Internet of Energy
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SGIlab @Ispra (I)

» Promotethe interoperability of digital energy in
smart grids and the interface with electric vehicles
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SGIlab @Petten (NL)

»Promote the interoperability of digital energy in the
interface between smart homes and smart grids




Video Clip



https://youtu.be/tE0K5d63MKs

Scope of the SGIL

« Test the Interoperablity (IoP) of solutions from the market and
from research projects

« Promote the use of a common IoP testing methodology based on
the CEN-CENELEC-ETSI framework

« Become a knowledge hub by disseminating processes and results of
testing campaigns

 Network with European industrial actors, as well as other
laboratories and research centres
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 Inline with CEN-CENELEC-ETSI
» Basis for a common European approach -




Who can benefit from SGIL activities

() Consumers

o ,_r’j%‘é} Manufacturers

[9' Operators

Standardisation




JRC SGllab: integration
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Advanced Metering Infrastructure
Test bed: HES, NNAP, LNAP... aligned with CEN/CENELEC
All interfaces and functions

Wide technological support: PLC, Wireless..

Retail Electricity Market Simulator

Aggregation of simulators
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TRe Smart Grid Interoperability Laboratory
THE TEST BED
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SHORT LAB INVENTORY

* PV PANELS (SOLAR)
e MICROGRID
e ELECTRIC VEHICLES
e AMPLIFIERS

e SMART HOME APPLIANCES

* LOAD EMULATOR

* DIESEL GENERATOR

e MODERN ICT INFRASTRUCTURE

Diverse manufacturers
Diverse technologies
Diverse communication protocols

This device diversity can be found in our house / workplace /
European
supermarket etc. - Commission




3 LARGE ENERGY STORAGE UNITS (BATTERIES)

* Power grid balancing (more renewable energy)
» Renewable energy sharing (virtual power plants)
* New business models
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V2X CAR (VEHICLE TO GRID/HOME)

* Microgrids

* Power grid balancing (more renewable energy)

» Renewable energy sharing (virtual power plants)
* New business models
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REAL TIME SIMULATION WITH HARDWARE IN THE LOQOP

* Connecting models with real hardware
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APPLIANCES ECOSYSTEM
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HOME DEVICES ECOSYSTEM APPLIANCES ECOSYSTEM

2Q O
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USES API3 + BLUETOOTH for CONTROL/COMMUNICATION mFi :)

GENERATION ECOSYSTEM

USES API2 + ETHERNET for CONTROL/COMMUNICATION

*API - Application programming interface (a set of clearly defined
methods of communication among various components.)
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HOME DEVICES ECOSYSTEM
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HOME DEVICES ECOSYSTEM

SMART IP

SPEAKER CAMERA HEATER AC

STANDALONE DEVICES

SOFTWARE
MODEL

B
. & &
Real-time simulation (RTS)

Hardware-in-the-loop (HIL) simulation
SMART

METER

STANDALONE DEVICES

APPLIANCES ECOSYSTEM

GENERATION ECOSYSTEM

EV

EV CHARGER

OTHER
BATTERY

- European
Commission




APPLIANCES ECOSYSTEM

HOME DEVICES ECOSYSTEM _
F g &= ® ' : o
SMART Ip
SPEAKER CAMERA HEATER AC

GENERATION ECOSYSTEM
STANDALONE DEVICES

B
SOFTWARE 2 %
MODEL - %
[ E —o—
==
%I
L
an
576 ¢
WEATHER INFORMATION FROM THE SMART
INTERNET/OTHER LABS METER
B B
s —
Blas
E STANDALONE DEVICES Bl
S ~ EV CHARGER
OTHER
BATTERY

- European
Commission




HOME DEVICES ECOSYSTEM

A
|

RRAI
—— SMART
SPEAKER
SOFTWARE B
MODEL -
NES
-
% =i
B
,E:‘ mFi @ ﬁ Q Cauwes  WMoctbun
\

£3 n

fa-'m.v.u.'w:
2 ®
H [59)
IP
CAMERA HEATER

STANDALONE DEVICES

Tighee

APPLIANCES ECOSYSTEM

< +000

AC

GENERATION ECOSYSTEM

=
3 @

W
]
I
& )
EV
SMART
METER
B
Bl
STANDALONE DEVICES 9]
~ EV CHARGER

OTHER
BATTERY

European
Commission




HOME DEVICES ECOSYSTEM
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EXPERIMENT 1
BETTER INTEGRATION: SOLAR - ELECTRIC VEHICLE - ENERGY STORAGE

INTERCONNECTS MULTIPLE SYSTEMS/DEVICES
INTO A LARGER ECOSYSTEM
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Project AnyPLACE (2015-2018), http://www.anyplace2020.org/
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Project AnyPLACE

Example of optimal scheduling -

Electricity price, three tariffs per day i A ey o
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Impact of EV charging on power — .
quality of the home electricity grid | ‘W "o '="

Measurements of supraharmonics (2kHz- .ﬂT }

150kHz) during charging of one or more EVs | ' ' A A § |
. . ) Wk e ue |

simultaneously in a home environment.

3 different EVs S - L

Grid-connected and microgrid mode. 2 = .y Uy
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Collaboration Project with ElaadNL

Measurements at the EV-terminals of a charging Measurements at the central electrical cabinet on

station, to which different EVs are connected the conductors of the battery storage-unit
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Collaboration Project with ElaadNL

Measurements at different locations in the lab, at the connection point of several appliances
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Collaboration Project with ElaadNL

Summary for grid-connected mode Summary for microgrid mode

(preliminary results) (preliminary results)

Interaction between EVs and inverters probably Supraharmonics mainly propagate between the
present, but it is the question whether it is devices causing them (due to EMC-filters).
significant. Voltage is influenced by the EVs and affects the
Influence from laundry devices and induction currents drawn by other devices.

cooking plate seem negligible, although One of the EVs presented (for unknown reasons)
distortion from the EVs is also visible over here. difficulty with the microgrid, especially in

combination with the PV-inverter. Further analysis

is needed.
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You can find us at: JRC-PTT-Interoperability@ec.europa.eu

Website: https://ses.jrc.ec.europa.eu/sqil-petten
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