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Based in Monheim am Rhein, the IDEASFORUM
is an innovation hub that brings together Civil
Society and Technology. The core values we build
on are an Open Source Culture and strong
collaboration.

(VIRTUAL) COLLABORATION-PLACE
We bring science, economy and
society together.

DIGITAL DIVERSITY
We value and consider all different
approaches and best practices.

SANDBOX PLAYGROUND

We foster virtual test environments
for real-life validation of digital
solutions
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CEF
smart Building
Cities Mobility Blocks

Sociological & Economic Research
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*  FIWARE iHubs focus on building local
communities

* Cooperation can be built both at regional and
global level

* Authorities, entrepreneurs and developers
jointly design innovation and digitisation
journeys

* A door to open source technologies,
collaborative design and development

* A way to identify technologies, tools and
solutions for your challenges of today and
tomorrow

If you knock on the door of a FIWARE iHub with
an idea, you can be sure that you will not leave
empty-handed. Rather, you will be walking with
a way forward.
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We will use Mentimeter for some interaction

m Go to www.menti.com and use the code 34 05 52 3



Go to www.menticom and use the code 3405523

Which industry are you in? ’
Consulting
® University&Research
Developers ®
Energy Industy ®
o
a

ACS | Automation of Complex
Power Systems

E.ON Energy Research Center

RWTHAACHEN
UNIVERSITY



The Use of FIWARE Generic Enablers in
Smart Energy Applications

IDEASFORUM
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Future Internet for Energy
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WARE

FIWARE and its catalogue
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Stay tuned for FIWARE at 4Y FN
FIWARE
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Campus
Party™
® Brasil

E.ON Energy Research Center
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FIWARE vision
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Today data are very often organized in silos
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FIWARE foundation

B Several hundreds members in the foundation
B More than 100 cities committed to FIWARE around the world
M Many cities also in Germany are now going in this direction

PLATINUM GOLD GOD SEU ASSOCIATE
At.@S o INFODOM I |hop  Cityof % Vienna Cefriel !
AN "’“"’ff;ﬂ:m Zlink:, ® = Et‘_'ffi',
ENGINEERING Q @ X : PSNC b g ot dores ETRI
rt Cities L : ERGTE
NEC m&no t Gities Lo Deusto

,.,A'MQ A o i; r TRI_ E_TON< 5
Mo&ilgnellla — antEI .:

@ zabala Mebilepedia LM TIC vy
Intendenci
- ubiwh A TIS o e AR OPAF_ E
<|SD|> tachats Badajoz )
h — RWTH JIC

prooevetor I ficodes e Alliance

M Wien

Telefonica  irre,

1 ETSI recognized some FIWARE Key blocks as european standards

1 The European Commission selected a FIWARE component in the list of key building blocks
for ,Connecting European Facility“ (CEF) Program
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Fl Providing Sustainable Smart City Energy Ecosystem

- Large demonstration
implemented in the city
of Malmo

- Optimization of supply
and demand across
different energy carriers,
such as electricity, heat
and cooling

- Mix of building types

— Proof of concept of
distributed energy
management (in
individual buildings and
apartments) and
centralised portfolio
management (overall)
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A full village in Denmark has been
upgraded to be a Smart Village with a goal
of full CO2 free operation

» Great customer involvement

* Time to Market unbelievable short thanks to
the FIWARE concept

E.ON Energy Research Center
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Have you already used Fi\Ware software?
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FiWare Reference Architecture

Standard APl (NGSI-LD)
Common Data models |

NGSI-LD

Context Broker

N\ | L/
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NGSI-LD Information Model
NGSI-LD:

® Core Meta-Model

® Cross-Domain Ontology
® Domain-Specific Ontologies
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m Use Cases of FiWare generic enablers in Energy

m FiWare adapters - Bridge between Smart Cities and Smart Grids

m Smart Data Models

= https://qgithub.com/smart-data-models/SmartEnergy

Include JSON-LD specification for CIM IEC61970, SAREF, IEC61850, etc.

m Kubernetes Catalogue

= https://git.rwth-aachen.de/acs/public/catalogue

Preparing FiWWare components for the cloud

E.ON Energy Research Center



https://github.com/smart-data-models/SmartEnergy
https://git.rwth-aachen.de/acs/public/catalogue
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Are you involved in smart grids or smart cities
projects?

» B

E.ON Energy Research Center

CHEN
UNIVERSITY



FiWare Use
Cases

Name of Speaker

ACS | Automation of Complex
Power Systems
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m FISMEP ( FIWARE for Smart Energy Platform)
= An open-source Cloud-based platform

= Funding in the framework of the joint programming initiative ERA-Net
Smart Grids Plus, with support from the European Union’s Horizon 2020

= Started 2017, ended 2020

Partners: Sweden, Romania, German

= http://fismep.de

E.ON Energy Research Center
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http://fismep.de
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FISMEP

Context
Processing, Analysis, Visualization

Deployment tools
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Interface to
loT, Robots and third party systems
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htps fwww Sware org
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m ERO is an a

the electricity and heating systems.
usage.

~ ccn Setting up the
Personal Energy
Threshold

: QE = )
~
E.ON grid.

The energy

- availability tab
m The smart grid plattform CESO enables a digital connection of the customer to
electricity production and distribution.

m CESO focuses on optimizing energy carriers’ district heating, district cooling and

I E—
== | RWNTH
I
E.ON Energy Research C

enter

for the residents of HSB Living Lab of Chalmers University
(Gothenburg — SE), to plan the energy sources to use and check their access to

m ERO elaborates the user’s activity and gives recommendations about energy
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Building Monitoring
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Field Test Romania: Control of electrical Grid via PMU

Measurements are collected from PMUs according to the specific data model and
provided to the FISMEP platform for further analysis and visualization purposes.

Ve = ]
Btetigs PN At
ey~ -
| oo iﬁm PMU STRUCTURE OF DATA
S W A A I
= x’ “i v v‘ | ¥ Type of the PMU: “Arbiter/SELJ...”
e — 4 -1 ' Installation time:
e = Reporting rate:
= - Location:
RS——— ey Substation:
1 Type of Cell:
— pas peogageed Meagpguecs Megagyas Fagpgpae: Sagpgpe Magagees Magagyees Mg Magigpees Saghpge ceappppes Feogagyee GPS Coordinate:
s — - - Grid information:
o ot o — Voltage level
Voltage transformer
s @ —— Current transformer
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Field Test Germany: DC Grid Automation

m Virtualization of automation architecture for DC Medium Voltage research grid at
o9kV, in RWTH Campus.

m The measurements from field devices, transducers and converter controllers are
collected with IED and transport with MQTT.

m This use-case monitors and manages the network.
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Concept:

upstream and downstream the fault location.
more energized.
power?

mﬂlll

Powered by

m In case of fault on electrical grid, the protection system opens the circuit breakers

IDEASFORUM
m Since the distribution grid is radial, the load downstream thefaulted area are not

SE4

= Which is the normally open switch that has to be closed in order to restore the

sS4
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m The MV Distributed Grid has been modeled with Real Time Digital Simulator
(RTDS) : switches status and active/reactive power injections data are updated in
real time in the Context Broker.

m The optional solution to re-energize the disconnected loads is provided to RTDS.
m This algorithm is implemented as a web service

f ) Service
Context |#=%| Restoration
Broker

E.ON Energy Research C

enter
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FISMEP Distributed Architecture

m Feasibility of a FIWARE powered platform for energy domain
m Sector coupling

= Integration of a new services for different energy sources

Services  |PostgreSQL FIWARE MQTT/
Timeseries — 2o coon | T Aear TS NigrT
Visualization e of Ultralight 2.0)
___________ '
. Other Time- | ' ) loT Agent
wn(-s Services '- = = = = b——elQuantum Leap T (JSON)
"""""" HTTP i D

r
1.('untvxt Broker® |+ loT Agent |

Controller ; . 't X
; Orion [~ H{OPC UA. ete ! [~ Tevice [ T Devic
et L — | | (JSON) ! |(Ultralight 20)
:()!lwr Services ===~ MongoDB N : o
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m N5GEH ( National 5G Energy Hub)
= An open-source Cloud-based platform
= A German Funded project
= Started 2018, ended 2028
= Partners: TU Dresden University, RWTH Aachen University
= https://n5geh.com

E.ON Energy Research Center
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Building Energy Monitoring

Subsystem Building

(3
Metering service
» Coud
E‘ MMN.J »
: 1
1 BT Local coud
r—— Edge computing
‘ home
- Edge Level |
E (Gateway)
E —— i Metering
: i S|
Smart Devices Meters
sensors and actuators
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Platform Architecture =
f.
Services
Zentrales
Datenmanagement
loT-Management

Datentransport
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General Requirements Analysis

m General Blocks
= To manage loT devices -> loT Agent

= Grouping
= Securing
= Provisioning :
_— . . o DostoreS y
= To manage context information Services (lg'.".:-n-QL FIWARE QT
= Orion Timeseries : CrateDB | loT Agent - MQTT
= Qrion-LD Visualization o o Ultralight 2.0)5 v Broker
........... ] > 3
= To analay historical data  Other Time- | ‘ | ToT Agent i’ \MQTT
CrateDB | eries Services | Quantum Leap (JSON) LS
= I SETIes Dervices , > JOUL » A
- raebo TN HTTP [ P \ \
= anntum Leap Coataolle Context Broker :r loT Agent | . HTTP~_
= To visualize the data il | B Orion [+ MOPC UA, e | 14557 Device” [T Device
= Grafana goeeeecences 1 : : | (JSON) ! |(Ultralight 2.0)
e : er Services'e====1 Mo goD) [~ S (i
m Energy specific blocks  Other Services, g ...
= FLISR
= PMU data visualization
= ERO: BEM with user involvement
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What are your key take aways from the use
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open source
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interoperability
complexity
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From Smart Cities
to Smart Grids

ACS | Automation of Complex - ——
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concept of service-oriented grid management

Prof. Antonello Monti

RWTH Aachen University




=0 SUGND

SOGNO Pillars
OGNO services
ingredients
SRS AN CLOUD VIRTUALIZATION 5G WIRELESS DATA ANALYTICS BASED
MEASUREMENTS OF SUBSTATION INTELLIGENCE COMMUNICATION ON DEEP LEARNING

% 5“?))
|

ViSA
(SE, PC, PQ,
FLISR and LGP
services)

SE, FLISR and
LGF services
using machine
learning

Lab tests with
Ericsson BS
SDRs

LoCo PMU
A-PMU

ACS RWTH Aachen 37
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{ Cloud or docker

DSO serverl Visualizat|onJ4

Device & & & &

| connectivity docker docker docker
I management Service “1” Service "n” Databases

External Data
Sources

\
I
I
I
I
I
I

i

\ Loecker Integration bus |

Communication infrastructure

LTE G pc Fiber optics

Electrical Grid

measurement switches storage
devices inverters EVs

ACS RWTH Aachen




Disruptive changes spurred by the SOGNO Solution @ 5”£””

Conventional
approach

e Access to system automation and awareness
functions through installation of monolithic software
to an existing SCADA system '@ S ﬂﬁ”ﬂ

e Centralised product procurement from one of few
established ADMS providers

Distribution Network

Management System

DSO
Utility

Legacy System Single vendor

(SCADA) product
procurement

incl. service modules

Measurement

Devices

ACS RWTH Aachen

SOGNO-trialled
approach

e Flexible access to system automation and awareness
functions via remotely- or self-hosted 10T platforms

e Decentralised service procurement from one or more
providers without vendor lock-in

e Multiple algorithm implementers & Multiple suppliers of

measurement devices

Distribution Network Management System

Open Cloud- Service Modules

based Platform

Multiple vendor CEuEr FLISR
e Control
procurement O
DSO Technical S.’tate.
Estimation

Platform

Measurement Devices




Platone

Putting all together to overcome limits of legacy solutions

- Combining the solutions envisioned in the previous
architecture, here we have:

PlatOne and SOGNO exploitation | Brussels, 14/2/2020 | RWTH Aachen University | A. Monti

Secure data link thanks to blockchain
Integration of legacy DMS
Link to market for dual use of data

Integrated data bus for flexible integration
of new services

DSO Technical Platform

BN ENE

Blockchain Interface

EINE e

E.ON Energy Research Center

RWTH/ACHEN
UNIVERSITY



Extension of SOGNO platform in EdgeFlex @ Sﬂﬁ””

Stakeholders * Building upon SOGNO platform architecture, EdgeFLEX will extend the stakeholders’
group, especially aiming at Virtual Power Plants and Energy Communities.

» EdgeFLEX will enable Slow and Fast dynamics services
» Phasor-driven Voltage Control
* Frequency Control
 Inertia Provision
* VPP assets optimization

Dynamic
FlexOffers SLAs

+ EdgeFLEX will foster a local energy and flexibility market where all involved actors
will contribute to actively manage and operate the power grid

MARKET
%é 1
)
@ Q\Q V. GOFLEX Ts0
Flex Management
VPP 1 " Local Flex Market \Yé& DYNAMIC
X & REQUESTS
. [veeN &
rest | [resw FLEX OFFERS
4
VOLTAGE CONTROL
FREQUENCY CONTROL

INERTIAL RESPONSE CONTROL




* To support sector coupling and to
go also in the Smart City direction,
it is necessary to open energy
platforms even further

* FIWARE offers a perfect solution
to break the sylos and bring data

together

& el

Services

DSO Platform
(PlatOne/SOGNO)

Micro-
service
n

Micro-
service1

Micro-
service2

Message Broker

Databus

FIWARE

Smart City
Multi energy

Context Broker

loT Agent




- Building the big picture
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» Focus on TSO level
/ » ENTSO-E digital activity
TSO Level
= Defining the interactions

t / « INTERRFACE

= COORDINET

DSO Level = Focus on DSO level

= PlatOne
= EUniversal

= Focus on customer
= INTERCONNECT

& el

New project

to startin
summer/fall
2020

(OneNet)




OneNet-Motivation and Objects

Motivation:
- electrical grid is moving from being a fully centralized
to a highly decentralized system
- grid operators have to change their operative business to
accommodate for faster reactions and adaptive exploitation of flexibility

Objects
- Definition of a common market design for Europe
- standardized products and key parameters for grid services
- Coordination among actors involving prequalification, procurement,
activation and settlement
- the settlement process for payment related to these services
- simultaneous procurement of these services by a TSO and a DSO
from assets in the connected both in the TSO and DSO network;
- Definition of a common IT Architecture and common IT Interfaces
- Create an architecture as platform of platforms that fits the market
requirements
- Define a set of architectures that support the links among the
platforms
- Define appropriate approaches to data modeling for interoperability
- Build on the available open solutions to facilitate market uptake
- Demonstrate the previous points in system relevant demos

Fact Sheet

Begin: 01.10.2020
Duration: 36 Month
Contribution: ~30 Mio. €
Partners:>70

Coordinator: FIT (A.
Monti)
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Start sending your questions for the Q&A

Session

How can | {as a City) contribute and
what is my benefit?

What are the pros and cons of on
open source finonciol model?
Ultimately. some organzation will
charge for a service in mission-critical
opplications.

can FIWWARE support stream
dato(vedio data)?

How FIWARE work with blockchain
technology to achieve security?

Pross ENTER 13 pouse wrod

Do you think we have the right
technological framework to integrate

local energy communities in our grids?

Are any of youwr implementations
dedling with the scenario of having o
data marketploce that can handie
third party data providers and third
party cpplicotion developers?

»a

o Mertimeter
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ACS Platform - Microservices hosted in Kubernetes

Databus

Message Broker | Firewall & Authentication

HTTP Gateway

N

Stream Data

Preprocessing PMU Algorithms

\ 4

Field
3rd Party Device LoCo PMU

RT-Simulation Field Devices

RWTHAACHEN
UNIVERSITY
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https://git.rwth-aachen.de/acs/public/catalogue/-/tree/master/kubernetes/villas

ACS Platform - Going across sectors

Cloud based (Kubernetes)

3rd Party DSO Microservice Platform

gofiware
TBD connector

Micro- Micro- Micro-
Service Service Service

Message Broker

Databus

FiWare

Smart City
Multi Energy

ContextBroker

loT Agent

47 ACS RWTH Aachen University
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Contact

E.ON Energy Research Center
MathieustrafRe 10
52074 Aachen

Germany

ACS | Automation of Complex
Power Systems

E.ON Energy Research Center
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Go to www.menticom and use the code 3405523

Start sending your questions for the Q&A A
Session
| con FIWARE support streom Do you think we have the right
dato(vedio dota)? technological fromework to integrote

How can | {as a City) contribute and

hot benefit? local energy communities in our grids?
what &5 my benefi

How FIWARE work with blockehain

technology to achieve security? Are any of yowr implementations
dealing with the scenario of having a
data marketplace that can handle
third party dato providers and third

What are the pros and cons of on
open source financial model?
Ultimately. some organzation will
charge for a service in mission-critical

opplicotions, party application developers?
Pooms ENTEN o pcovse worold
7]
a
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Closing
Remarks

Co-Founder & Managing Director umagine
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ocT

Online event

ocT

The use of FIWARE Generic enablers in smart energy applications
Monday, October 5, 2020 at 2:00 PM CEST
21

Sargon - data models for energy
Online event

oCT

IDEASFORUM

Powered by people

28

Wednesday, October 21, 2020 at 2:00 PM CEST

Online event

CIM data models for energy

Wednesday, October 28, 2020 at 2:00 PM CET
Online event
Thursday, October 29, 2020 at 2:00 PM CET

Online event

The Philosophy behind a "Urban Mobility platform": Florence and Wolfsburg
FIWARE and the Smart Data Models Initiative

w

[

Y

Thursday, November 5, 2020 at 2:00 PM CET

E.ON Energy Research Center

CHEN
UNIVERSI¥Y =
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Don't we all want to make this world a BETTER PLACE?
Let’s JOIN FORCES and work on it!

TOGETHER we can find the way to make it happen!

THANK YOU

-__ ENVUNERR

E.ON Energy Research Center
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@ www.|IDEASFORUM.org

@ https://www.facebook.com/IDEASFORUMORG

y @I/DEASFORUMORG

m https://www.linkedin.com/company/ideasforum

ACS RWTH University




