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A process of transformation

Growing role
of LV and MV

Active
Distribution
NEWIIES

Need for
more

automation

New System
Integration

New concepts
of Substation

Edge
automation at
home

Customers at
the center
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ﬁ Smart Meter

0123456789

Customer 2.0
Customer 1.0 Limited Connectivity
No connectivity (Billing use case)

Low Cost PMU

GPS module GPS Antenna
Q

Customer 3.0

High Quality Connectivity
Active player

Service provider/user

Ethernet
Cable o /**

USB Powe!

supply
(2500 mA)

8 differential
channels + 10 V
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Getting the customer |

nto the System

securing critical
energy infrastructures

O’?\cce\s\s

Concerns:

— Utilities will have to deal with components not owned by the utility

— Customer hardware as main gateway of system threats

Unbundled concept of the Smart Meter

Synchronization
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Actors

PTP, White Rabbit)

Next Generation Open Real Time Smart Meter

A service oriented secured gateway for customer participation
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A short view on sensors

Reduced number to limit investments
Dual use (protections and monitoring)
Smart processing for extracting more info from few
sources: classical observability is not needed
Getting digital as soon as possible
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A Project by RWTH

5G and Energy | Prof. A. Monti |
E.ON ERC/ACS | 14.03.2017

E.ON Energy Research Center

RWTHAACHEN
UNIVERSITY



Substation Automation Unit: Distributed Intelligence solution for

Active Distribution Networks
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* A complete set of services for
Substation Automation in a single low
cost machine

« Structured with a distributed intelligence

approach to support scalability in

Distribution Networks

Running live in the grid of Unareti (A2A)

)

State

~N

. Estimation
Fe

\\/
SN _ 4 Forecast

|
|
{ Q0 -
\\pﬁ;\—
é—“"e '%t/'
- 7,
1 i N\ s
— = -\ NS
\«.
\\&\ \\\\ \\ \\ h
N N N N N
N < NERN
SES
N

N T

Power control

" DANSK

RWTH _ ENERGI — OSTKRAFT

0TU

cccccc

COOPERATION

%323

KT RetiElettriche

_ &
gasNatural ™~
fenosa

8 5G and Energy | Prof. A. Monti |
E.ON ERC/ACS | 14.03.2017

E.ON Energy Research Center

RWTHAACHEN
UNIVERSITY



The real life experience

Control center

SCADA/DMS
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Cloud-based IEDs

* Intelligent Electronic Devices e S _ comventonslERs
(IED) can be fully virtualized by /| ) (G|
defining proper interfaces with the | ] { ]
field - [@ () ) )

« Substation intelligent hardware __ @ @ ~ () L)
becomes simply dedicated to { — @& ot
digitalization and data transfer N ~

* This architecture fits very well N —
with the new standards for sensor *’
interfaces and the concept of ((eommmesenstenwers )

Data Aggregator in a substation

Ces)
-

Grid-Tied IEDs
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5G enables fast and secure virtualization

securing critical
energy infrastructures
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RESERVE
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Massive penetration of Distributed Energy Resources

New automation concepts for Voltage and Frequency stability based on the
full exploitation of power electronics

5G as key technology supporting the interaction among the DERs and with

the Substation Automation
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FIWARE and its catalogue

fiware.org

SEENO e
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BRIEFING ROOM

& whitehouse.gov (V]

1match | < | > Q FIWA

ISSUES | THE ADMINISTRATION PARTICIPATE | 1600 PENN

HOME - BRIEFING ROOM - STATEMENTS & RELEASES

Briefing Room

Your Weekly Address

Speeches & Remarks

Press Briefings

Statements & Releases I
White House Schedule
Presidential Actions

Executive Orders

Presidential Memoranda

Proclamations
Legislation
e Pending Legislation
Signed Legislation

Vetoed Legislation

Nominations &
Appointments

Disclosures

The White House
Office of the Press Secretary

For Immediate Release September 26, 2016 SHARE THIS:

FACT SHEET: Announcing Over
$80 million in New Federal
Investment and a Doubling of
Participating Communities in the
White House Smart Cities Initiative

(N0 ) TWITTER
(§) FACEBOOK

(=) EMALL

“If we can reconceive of our government so that the interactions and
the interplay between private sector, nonprofits, and government are
opened up, and we use technology, data, social media in order to join
forces around problems, then there’s no problem that we face in this
country that is not soluble.” - President Barack Obama

With nearly two-thirds of Americans living in urban settings, many
of our fundamental challenges—from climate change to equitable
growth to improved health—will require our cities to be laboratories
for innovation. The rapid pace of technological change, from the rise
of data science, machine learning, artificial intelligence, and
ubiquitous sensor networks to autonomous vehicles, holds
significant promise for addressi&ore local challenges.

: =&/

FIWARE will deliver infrastructure, building

Anyone is free to create an implementation of a Generic

g

Done
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Open APIs for DSO ... just like LEGO
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FINESCE: a FIWARE based platform for energy

Third Party Application Layer

FUTURE
AP ngr INTERMET
SMART

UTILITY
SERVICES

Service and Application Layer
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Protocol and Data Modeling
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How to use it: example of architecture — E.ON Field Test

External
Data

ﬁmmal Applications
@ MLAEBE

MOoT | DLE

FINESCE API

e Identity Manage-
e'o n Access Control ment (Kayrock)

Complex Event
Proceasing
(Proton)

Clients/
Protocols

Contaxt Broker %‘Eﬁﬁﬂa
(Crion) (Cosmos)

N

devices
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Created a consortium of Industry interested in Flexible
developing and supporting the platform Electrical
Creating a forum where the needs for future Networks
developments are discussed

Exploiting university resources to have the needed FORSCHUNCS N
support CAMPUS | i,

und Forschung
offentlich-private Partnerschaft

Sharing the results in an open source version
Allowing partners to develop supported versions
(similar to the Linux concept)

* Promoting open API for DSO
» Developing solutions and identifying common Inter:
elements to be standardized
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Integrated reliable testing for ICT and Energy

RESERVE

First level: test ICT and Energy together in a laboratory 0’?
thanks to real-time simulation and Hardware in the su’c‘ce‘s‘s
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Integrated reliable testing for ICT and Energy RESERVE

» Scaling up at European level thanks: L
— Open Source solution for RT simulation of electrical systems .
— Open Source SW for laboratory interconnection: getting a virtual view of the whole
European Infrastructure

Data aﬂ?ggler Domain-specific
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- |CT and Energy are more and more interconnected <2\DI\/IS
« This cooperation is opening completely new frontiers
« 5G has the potential to be a real game changer Active

Distribution
Management

System

A Project by RWTH
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