Operational management of
smart grids: the ROSE project
and its application to Savona
ampus
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Micro-Grid/Smart-Gri
Smart Aggregator

intelligent Smart & Micro Grid nodes, interconnected
DSO (D
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G ey ROSE ARCHITECTURE
nova
~
~ The overall architecture of the proposed system can be sketched as follows:

a—'a DsSO i ESCO CONSUMER &
E PROSUMER

SMART AGGREGATOR MICROGRID/SMARTGRID
v
?$? GRID CONTROL CENTER g
MANAGEMENT
|N| |.| | | % IH &@
HW MICROGRID PLC SENSOR
MONITORING CENTER MICROGRID

ECONOMIC OBJECTIVES

DEMAND AGGREGATION
=
+

PV BATTERIES




Ge..  ROSE CONCEPT & APPROACH
(.JS* =

ROSE project is based on the integration and development of a‘;; ance i
tools that can provide the coordinated work of customers, o-:«-‘a\ “"zm‘ ~~~~~

DSOs. i

Y

Testing and development of simulation and optimization models within Energy Management
Systems for monitoring, planning and management of energy systems

Improvement of economic and environmental sustainability
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@O%a ROSE FUNCTIONAL VIEW
N

DSO REQUIREMENTS, MARKET INFORMATION
I

XX SMART AGGREGATOR
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nova ROSE SMART AGGREGATOR by ” RS e
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SMART AGGREGATOR is a data platform with a fully-configurable Sema
analyze, measure and evaluate Big Data in Real Time. \

SMART AGGREGATOR

BUSINESS

INTELLIGENCE

£" D OPERATIONAL
INTELLIGENCE
SOURCE&  TAXONOMY AGENTS

FILTERS SMART AGGREGATOR has a complete suite ¢
interface (REST API) for any integration with-exi
platforms (e.g., Operational Intelligence, Busi




ROSE MAIN GOALS

Day-ahead production scheduling of dispatchablé
and storage exploiting renewables forecast and |
optimization techniques \
Real time optimal control of production and storage
systems \
Optimal thermal & electrical energy consumptions, |
minimizing the CO2 emissions, annual operating cos
primary energy use




Possible case ~ DSO requirements, Market information
studies within g
a Campus

Next-Grid Data Aggregation

A A l

Demand
Response

Operational Planning

management

PRODUCTIVE BUILDING i\ OPTIMAL PLANTS MIX

MICROGRID




Savona Campus pilot site
(testing for polygeneration mlcrogrlds anc
smart city demonstrators)

50,000 square meters

courses from the Faculties
of Engineering, Medicine,
and Media Sciences

(city center)

laboratories, research g N
centers and private ‘ P

companies (Several = | T Savona Campus

operating in the N e % ' e Lo N
environment &energy g o e

field)

library, residences,
canteen, café, etc...



Special project in the energy sector
funded by the Italian Ministry of
Education, University and Research
(amount 2.4 M€)

SPMis a 3-phase low voltage (400 V

line-to-line) “intelligent” distribution
system running inside Savona
Campus and connecting:

3 WCHP Gas Turbine (160 kwe
and 280 kwth) fed by natural
gas;

1 PV field (80 kWp);

3 CSP equipped with Stirling
engines (3 kWe; 9 kWth);

1 absorption chiller (H,O/LiBr)
with a storage tank;

1 electrical storage: NaNiCl,
batteries (100 kWh)

2 PEV charging stations.

Optical fiber ring IEC 61850

Photovoltaic unit 20 kWp erz

Electrical Slnragn 141

N. 3 CSP 1 kel sac

Sub-Station MV-LV
MNational Grid Connection Point




! IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII i-i
: i
! i
! i SPM power network
i :
[ Distribution Grid ]( > : ------------------ SPM optical fiber ring
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The Smart Polygeneration Microgrid (SPM) Project

. EMS from ROSE

planning |
& manage anf

supervision
& control < |
SPM planning, \
supervision &
control system IEC 61850

field data acquisi
local automa_ﬁgn




The Smart Energy Building (SEB) Project

« Special project in the energy efficiency sector funded by the Italian I\K!inistry for

:

Environment (amount 3.0 M€) \ '\

renewable power plants and characterized by energy efficiency measures
« Geothermal heat pump Hi
PV plant on the roof (20 kWp)
e Micro wind turbine (horizontal axis, 3 kW)

 High performance thermal insulation

materials for building applications

 Ventilated facades

SPM & SEB inside the Savona Campus of the University"gf
Genoa

e SEB is an “active load” of the SPM
e SEB is an energy “PROSUMER”




Enel (ITALIAN DSO)
and Unige joint
project: load
monitoring and
Infos acquisition and
ener Vo
eneray. system management with
management for Smart Info and EMS
buildings
Monitoring and
= management of the
e Student
Accommodation
MILANO 2015 Building (lights,
heating, etc...) with
Desigo TRA
Monitoring of CSPs
and Campus loads

thanks to a CE smart
meter and GME

metering units

Savona

UNIVERSITA DEGLI STUDI

Gateway: MATT

M5 Gateway ‘Router

- GSM/GPRS Ethernet

Smart Info connected to
the EMS via wi-fi

Control Room

Desigo PXC connected to theg-o ™"

=_= I;AU ballasts

I/0 & temperature
modules

tudents Accommodation building with Desigo TRA

L ——

CE connected to

Substation

A

.. Substation
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I EnegyStenge

field data acquistions &
focal automation

RTU
TM 1703 ACP




VERSO LE SMART CITIES: | sistemi implementati nel Campus‘»
vogliono essere I'anticipazione di quello che sara il futuro della gest|
intelligente della produzione e distribuzione di energia, con vantaggl w
ambientali ed economici per le citta, gli stati ed i cittadini.

Forecastin
g Market , Ancillary

modeais - 4 -9 UPPER LEVEL ENERGY MANAGEMENT &&= -0 Needs,
Data B clidie ki bbb St b g Aetive Power
- 7 2101 LIVI \Livio) Requirements,

VPPs requirements

EMS3 EMS2

Optimization (minimizing costs, CO2 emissions,...) of local energy systems

Distributed Optimization



Thank you

Michela.robba@unige.it

marketing@mapsgroup.it
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