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. FIAMM SoNick/ FIAMM Group

FIAMM

Starter & Mobility Power
Solutions

Industrial Batteries

FIAMM Industrial Batteries offers a broad
range of stationary battenes, designed 1o
guarantee uninterrupted power supply in
a myriad of apphcations

FIAMM Starter & Mobility Power Solutions
was estabilished with the aim of satisying the
mobility sector's current and future energy
storage requirements

Acoustic Devices Energy Storage

FIAMM Acoustic Daevices is the global leador FIAMM Enorgy Storage s aimed 1o research
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. FIAMM / SoNick Technology

Performances

et
2NaCl + N NiCI2 + 2Na
i i

discharged charged cell

Safety

v’ Hot cell (~270°C inside)

v Temperature Immunity
(-40 + +60°C)

v’ Cycling Capability
> 4.500 cycles
(80% DOD)

v Battery energy density
100+120Wh/kg
150-190Wh/It

v’ Shelf life (> 20 years)

v No memory effect
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v Intrinsically safe,
electrochemical safety

v No gas emissions
v' No flammable materials

v’ No fire/water flood
reaction

v’ Industrial Process Control

v’ Tested in the field
(EV, TLC, ESS,...)

v’ BMS control

v’ Cell/Battery Mechanical
case

m Salt

mCu

m Miscellaneous
2% 4% EIN

mFe

m Ceramic

Zero Impact
Battery

v NO dangerous materials
v’ 100% recyclable
v NO pollution materials

v NO gas emissions

olutions



. Energy Storage Installation

Suitable for any place of installation:

Marine transportation
Harsh environment

Extreme temperature
Safe from phisical damage

No hazardus emissions

a FIAMM
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. Energy Storage Market Value Chain

Generation

e Commercial
» Residential

Others (UPS, TLC,...)
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. TILOS: Smart Micro-Grid Research Project (Horizon 2020)

Project Title & ID
TILOS - 646529

Technology Innovation for the Local Scale, Optimum Integration of Battery Energy Storage

Research Call
Topic: Local / small-scale storage-LCE-08-2014

Total Score
14/15 (Excellence 4.5; Impact 5.0; Quality & Efficiency 4.5)

Project Budget
EU Funding: ~11M€ - Total Grant: ~15M€

Project Duration
Duration of 4 years - Start Date: 1/2/2015

a FIAMM
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. TILOS Island

Tilos is a far distant, “S” shaped Greek island lying
midway between Kos and Rhodes.

Recently known for its kind people and their
solidarity towards immigrants crossing the
Aegean in search of a better living.

The local population of Tilos, ~500 islanders,
covers its electricity needs through a poor
interconnection to the host island of Kos, where a
diesel-oil power station is operated.

Owed to undersea cable faults, Tilos suffers from
quite frequent and in many cases long-lasting
black-outs.
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. TILOS Island
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. TILOS project goals

Main goal of the project:

Design an energy storage system based on FIAMM SoNick NaNiCl, batteries
(2x20ft containers, ~ 3MWNh) that will support the operation of a smart microgrid
on the basis of multiple tasks, including:

->Synergy with wind (300 kW) and PV

MICROGRID |

. Secondary RES Surplus

(700 kWp) power | . = i W -
->Microgrid energy management (M) :—-—:---——m— S L -
->Maximization of RES penetration 1 = N
>Grid stability uAcroGRD el : || § E
->Export of guaranteed energy S }i
->Ancillary services to the main grid —

->Synergy with DSM
The battery will support both stand-alone and grid-connected operation, while
proving its interoperability with the rest of microgrid components, such as smart
meters, demand side management devices and distributed, residential heat
storage

a FIAMM
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. TILOS project goals

Following the development of the system, the demonstration phase will include
three different test modes of operation;

A: Stand-alone microgrid ;

B: Increased RES penetration for entire island in parallel with the host grid (Kos);
C:. Almost stand-alone microgrid and smart interaction with the host grid

Stand-Alone Scenario - 100% RES
without interconnection & diesel genset
(Only for the Microgrid)

Gaidaros
Island i T

Single Grid Scenario ~ 50% RES
with interconnection & diesel genset
(For the entire Island)
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. TILOS project goals

To ensure replication of the developed energy solution, a coherent island
platform will be created and new case studies will be examined, including:

» Corsica (UCPP)
« La Graciosa (ITC)

Pellworm (SHNG)

National Interconnection,
Centralized RES
& VRB / Li-ion Batteries

Pellworm
i s

P e 2

1 G

4 and microgrid autonomy
Simulated RES-Demand
& Na-S/ Li-ion Batteries

New knowledge on
storage integration &
business models

Mainland
Interconnections

Tilos

Island Interconnection,
Centralized RES
& NaNiCl, Batteries

Transfer of system
experience on different
batteries’ perfomance
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New knowledge on
storage integration &
business models

Corsica

International Interconnection,
Distributed RES
& Various Storage Means

New knowledge
(distributed RES
. & storage)

*La Graciosa

Island Interconnection,
Distributed RES
& Li-ion Batteries

Island
Interconnection?

J V

New knowledge
(weak island grids
& storage)

FIAMM
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. TILOS Load Demand
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Number of Events

Several power cuts recorded
throughout the year

Duration Curve of Power Cuts on the Island of Tilos

(4/4/2015 to 27/11/2015)
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. TILOS Project Consortium
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. TILOS Work Packages overall structure

WP1: General Coordination

/i System Layout \

// Definition \
STAGE 1:

// wpP2 System Setup

/ SCADA Implementation \

/ & RES Monitoring \

/ WP 3 /‘|/ = g (
l /

| Demand Side ¥ - |

| Mahggeielt \ | Microgrid Energy Management |

| WP4 \ \: System & Simulator | e

¥

: Battery Storage | i e o s - I

| System Development | =

\ WPS5 / STAGE 2:

\ / Demonstration
\ Forecasting Models  / & Application Results

\ wpe
\

\ WP8: Population Engagement

\
\

/

Microgrid
Case Studies

/
/

Novel Business Models
& Market Uptake
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. TILOS roadmap to market uptake

New Investments Challenged

Island Microgrid Pioneers
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TECHNICAL & RESEARCH ASPECTS

SOCIAL, POLICY & BUSINESS ASPECTS

Battery Storage System System Integration -
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Gy | UBABE

o University of East Anglia
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Microgrid Management Strategy

DISSEMINATION & EXPLOITATION
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. FIAMM SoNick/ TILOS roadmap to market uptake

How




. Strength of the project

7

Preliminary project discussion started in 2012

7

Multi-national and Multi-cultural partnership:

 Partners from 7 different countries
» Wide range of competences

.

Direct involvement of the DSOs (HEDNO + EON)

p
Ability to attract private investments:

* EPC PV (~ 1.000.000 €)
» DSO (at project conclusion)

.
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Challenges

&
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. Over the project...

p
Actual Greek and European regoulatory framework is not

pushing yet the renewable development on the islands:

*A Common and Standard European «island» framework is possible

\.

7

New challenges for sunstainable turism development:
* Thanks to WWF, TILOS has a great population involvement

_J/
‘_\/_\
. L/
.
r \ﬁ\
Now is time for Italy to play a leading role:

« Italian minor islands not connected to the main grid

\. J

FIAMM
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Greece at Paris COP21 meeting

- http://www.tiloshorizon.eu/
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