 Solutions
FIAMM Cfor
Energy Storage . SIU-St-ﬁ-l nﬁble
Solutions en efg y-_

FIAMM ESS - Mario Vona

nergy Store




. FIAMM ESS/ FIAMM Group

FIAMM

Group

FIAMM

B soinick
FIAMM FIAMM  FIAMM  FIAMM !
l Harms = Arite "'_'ir.- m:itﬁ:" I Industrial Batteries l;fmmw I

| | | |

Europe 3300
6 Production Plants FIAMM headquarters L
N Montecchio Maggiore (VI) - Italy EMPL:
~
~
~
N \
~
™,
~>
~
~
~
~
~

North America

2 Production Plants =~ ~ w

? N PLANT.
- N
-=" ] N

South America  ~ N
1 Production Plant
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China
2 Production Plants

Group
550 Mio €

Industrial Batteries
190 mil euro

Starter Batteries

215 mil euro

Sustainable
Mobility
25 mil euro

Horns & Antennas
115 mil euro

A B Armarica | Europs

Automative Feed Fauguot
G Fenimin
Cradmber Wabisaagan
ChrysherGCalemilar — B
@ klaxan Fiat
Dasirmdar Crnpabar
Thisk
T E Wt
AdAG Industrial Buobsouth Tarhercionn Malia
880 Dlarutsin Tafaoam
e “erizn ‘adalone
WAL ATRT Frvecn Toiscom
Spnnt E0F
AR Thicda Seomon
F MTH
i scinicx

8 Settore Autamotrie

8 Seftore Energia

Hlaizn

[ S TR
Hissan
Honca
Taysen
Tta
FIaT

ERgh
Tebeanisad
Indonesa

Sirgiel

Trnaga H. Malrpo
Teksira

DTAC: Thasilared
China Mobie
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. FIAMM ESS/ Cell Data

e Voltage: 2.20-2.70 Volt (2.58 OCV)
e Capacity:

* Dimensions:

e  Weight:

» Specific Energy:
* Energy Density:
e Specific Power:

* Power Density:

“ + NI — NICl2 + 2Na
Il
FIAMM

Energy Storage
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. FIAMM Sonick / Battery Structure and main components

] FLAMM

Energy Storage
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.FIAI\/II\/I Sonick /BMS main functionalities
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. FIAMM ESS/ Comparison different Electrochemical

Comparison among different electrochemical storage systems for the key grid applications

Redox Super

Time-shift o w

tegration ® | & | o o | o o o
Network investment deferral o [ & & @& ® &
Primary Regulation o [ ® L ® - @
Secondary Regulation W ¥ » * w » ®
Tertiary Regulation L] [ i i » * b
Power System start-up » & W ® o " L]
Voltage support ® & » & [ * *
Power quality & ® & k4 ® @ ®

e Suitable e Less suitable e Unsuitable

* Source: EASE Roadmap 2030

] FLAMM

Energy Storage
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. FIAMM ESS/ FIAMM Solutions for Energy Storage

o000 .|

kWh

Inside-a 20" container;
SPRING 1: 1.2 MWh Battery
SPRING 2: 1,2 MWh Batteries + PCS

SPRING 3: 1,2 MWh Batteries + PCS + Supervisor

FIAMM

Energy Storage
Solutions




. FIAMM ESS/ BESS Solution: FIAMM Energy Spring

Battery Energy Storage Solution: scalable, compact, suitable for any place of
installation. Turn key solution.

Energy Storage
Pag 8 Solutions



. FIAMM ESS/ BESS Solution: FIAMM Energy Spring

B atteryE nergy Storage Solution: scalable, suitable for any place of installation.
Turn key solution.




FIAMM ESS/ Bivacco Gervasutti

Location: Courmayeur .
T UNIT: 1 48TL80
2835 m. Freboudze glacier
A Lausanne 5witze,|'a.-.q ! ) ENERGY: 4 KWh

,r"’—M"' ﬁ:reux- .
= Geneye (- e Béllifizona .
s Z ° oy POWER: 3 KW
Aresse | o ; Pt
£e Anriecy | {g{
‘ : Como
deliey Vareseo “o
Chambeéry s Albertvill Biella BUStDé\I’?‘I‘ZIQ
Sy £ S Milan
o Pére National vy o Q|
= deda Vanoise 7 _NOVBTE
Val-Thorens .

i Pavia
Torino M

; o l
B.riaglcon Pinerolo Ghicri Aless_gndrla

Five fiberglass modules were used for .
the construction of the new fully -
technological “Bivacco Gervasutti”.

It represents an off grid energy storage
application of Sodium Nickel Chloride
batteries. Solar energy captured by
photovoltaic panels on the roof is stored
in a 48TL80 FIAMM SoNick battery.

e ¥ N = 11 = — — p—, i, L
== k. = = 1 : Ll -4

Pag. 10 I Energy Storage
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. FIAMM ESS/ FIAMM Green Energy Island

T

”.--.” A - I ;
f H‘ | | I | ‘II Il 1 I -."_,'.,t'.-.-lf._,,‘:E ho I":'.-_-—.-.. )
T ||: 1| N ' VI o
il AT U , .

e

e L

W

. .“\\__.Location: Almisano, Italy
X . T P UNIT: Rack solution (10 Z37 620V 38Ah)
| VAR O " v Bl ENERGY: 230 KWh

o
Koper-

Lonato '_ ; .' R '.Pa_;czwa “Lido-Pellestrina ik |
5 Piacenza,/ MEe Raiigo chwé?g'gi? Rovin ' P OW E R 1 8 0 KW ( P ea k)
¢ . o
Parma - O R
A J

Reggio Emiliao-.

FIAMM
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. FIAMM ESS/ Secondary Battery Research Activity

e Gangneung
Donghae
Samcheok

Uljpny

N (-:/ -,Cheonqp Andoonq
eong Dae\;}eon

e A

Jéonju Duggu Gyeongju
Ulsan
)
Swi.ang;u Sy ' 5 °
niNlN Suncheon Busan
’ Tongyeong
Goheung
Hupo

UNIT: Rack Solution (6 Z37 620V 38Ah)

ENERGY: 141 kWh Wlth POSCO

POWER: 198 KW (Peak)

FIAMM

Energy Storage
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. FIAMM ESS/ Kepco Project

Gwangju
a ‘ B
M<Naju Suncheon usan

Goheung

Vu‘pdo

UNIT: 2 Cabinet (8 ST523 620V 23,5kWh)
ENERGY: 100 kWh

POWER: 50 kW for 2 hours

Pag. 13

With POSCO

FIAMM
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. FIAMM ESS/ SMUD project with Parker Sub-Station

y Location: Sacramento - USA

@

Yuba City - CarsonCity

National Forest /| B (a)

o y Auburn
Lingglne @
Sacr: to

Santa Rosa ! AR
_Daws*ﬁ\:

Napa (Elk Grove
Petalumas, vgileio - O, /
i d,_. :St_d;#mn S[ar!u?faus Na!r'olns_ﬂForets#
3 iR fufen [ ooy .
San Francisco Il Z
] '___I?H'aly\ivar' d Moc‘l)estn %
San Mateao. " - - A
‘SanJose 9 el oed
R o,
i degele: v Califlornia
Santa Cruz |\ L Madera .
O . o
L oWatsonville 5
i Fresno
-Salinas opaicines e

o
Monterey

UNIT: 2 cabinet (8 ST523 620V 23,5kWh)
ENERGY: 188 kWh
POWER: 50 kW

FIAMM

I Energy Storage

Solutions
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. FIAMM ESS/ DUKE project with S&C Sub-Station Rankin

AT

,ﬂ’%
"h{“'\‘? o
.

ssan s  Virgimg

- »wat
. a
whmgt  dpe
-
\\\\\
.
Veps Souvth »
o arohing by
Mivias
e
na - 4

With DUKE Energy

I

-~ -

1, iy
Al i

UNIT: 1 Energy Spring (12 Z37 620V 38Ah)

ENERGY: 240 KWh
POWER: 120 KW

Awarded at San Diego’s DistribuTECH as
Best Renewable Integration Project!

N ' FIAMM

Energy Storage
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. FIAMM ESS/ MALDIVES project

UNIT: 1 Energy Spring (64 ST523 620V
23,5kWh)

ENERGY: 1.2 MWh (400 KW x 3h)
POWER: 400 KW

-

1111110

FIAMM
Pag. 16
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. FIAMM ESS/ CESS: Excel project

Location: Denver — USA

Nepr
Laramies. Cheyenne
o

NorlhuPIa"e
Fort Collins

o
Lovelanda 9Greeley

o United States
Colorado

Colorada
Springs
Pueblo
o

UNIT: 1 cabinet (3 Z37 620V 38Ah)
ENERGY: 70 KWh
POWER: 25 KW

FIAMM

Energy Storage
Pag. 17 I Solutions




. FIAMM ESS/ INES Project

Location: Le Bourget du Lac
- France

Bravper [ 4 Setd de
Tateguran L3 Pakdr e La'ce [R——
- Trafco

h Fl'al'lce Voge Pn (. teen it Loaser ¢ wwpreer

<
tee Mg B aice -
; - a b
. s Viery Dowey ey Beeyne - Canrp {
; &V

411 b
=2 Ly L ooy

o B
Devrere Favinds
[T [
[y wed-frmeer Vewrw Neawe
Cadle 4
. Creselde
sHre @l el o
La Poyan - Nvwy (171}
Axtoc

Fig gy NEABAS v 4
-} . -

v
Vaeroe

Meawirr o

UNIT: 1 Energy Spring (6 ST523 620V 23,5kWh)

ENERGY: 140 KWh
POWER: 50 KW

FIAMM

Energy Storage
Solutions
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. FIAMM ESS/ Gabardan project

o Location: Colombiers - France

Rennes ! X s
z Rl .hgﬁ'”s Orléans vi'- | =
£ 2
Angers T, -
e ours 3 A
F =0T =~ B‘?ngea
', FCholet I
La Floche-sur-Yori . poitiers F ra‘n ek Chalon-sur-Saone
¥ y 3 =] I | Y s LA
it ! | [ et
Ny ! 3 | / i ! iy
LaRochelle | Limoges Clermont-Ferrand  Lyon. "L
L. Angouleme _ S 3 o /

AN n, . TR :
’\,_ ﬁqige_jlg;’saillame i G_rer:’qble =
‘Bordeaux- } Val?)nce i _
v
RS ! )
'.i\dgl"'ll-d%-?}alsan i phon[quban L Avignon

. = e | /
Tou[gysa Nimese- — /0 i
%i Lk .y
) inellier Marseille . @
/" {Carcassonne ¥ ntpellier. Marsetlle oo

-~ Pau
- SDonostia o

steiz oy e —?Narhmng ~ “oToulon
o Perpignan
Pamplona e 4

With EDF EN

UNIT: 1 Energy Spring 303

S (357528 620V 23.5kWh)

ENERGY: 70 KWh

POWER: 20 kW
TR AT

Energy Storage
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. FIAMM ESS/ EDF EN Toucan Project

UNIT: 4,5 Energy Spring 164

N o (288 ST523 620V 23,5kWh)
\% A la
Paramaribo
| ;m Iy ENERGY: 4,5 MWh
" <D POWER: 1,5 MW
" Roraima LL\(JAY . Amapa

B WM\\ith EDF EN
— sl .

FIAMM
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. FIAMM ESS/ TERNA: Grid Services (Energy LAB)

.' o <
/ ina Foggia
T e
2 Bari
" Otbia Nt :
Sa& 0 Nag_p'h: \
e e Taranto
Mgheso Nugra Salerno o L
Oristanc -_
Cagoliari !
4 Catanzaro
Messina
Trapanio. O e
rapanic. b o
o 3 5 I.F“alerm:‘:._ Giarre
St arsala. Pateme= g Catania
£ i ’ Catania
alic B1zgne : §
nnala ! Gelag fagusa dSiracusa
£ ~

UNIT: 4 Energy Spring 164 (256 ST523
620V 23,5kWh)

ENERGY: 4,15 MWh

POWER: 1,2 MW

FIAMM

I Energy Storage

Solutions
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. FIAMM ESS/ TERNA: Grid Services (Energy LAB)

“l Location:Ciminna - Sicily

Giowoza Mlk:zzu ME;‘“{I'

Han Wil - Motes
Lotugs) Terrasni) ~ Palermo v~ (i
e Pagtnco, © Bagheria | Cafals ol Barcellona 4
Vi el i - St Agatn Pozio di Gottad
Pict%i‘“u- “leama o A = Miksetia: /
merese. r M
“ﬁ\ M“g"‘ & Troana  Bronte AT o
g } 4 . [
Casteivetrano _ Adnano .'e Gharre
W Mazara  Menfs t St Acifeale
del Vallg: ', Ribers u-E‘;H;-.._.-,-‘--_\_ - I_s’-,q,;u’,‘uupip
i 4 g ML
SEMEL | paadai Caltanissetta : ~Catania
Sioilia T
Agrigento- S Canicatt] el
= . Caltgirone TAugusta
Palma'dl  Ravanusa L
Mantechiao, - .
LR Grln Flariy ©_
5 | @Siracusa
Vittaria=- Pagusa Apln
Modicas. ot
spini OB

UNIT: 4 Energy Spring 164
(256 ST523 620V 23,5kWh)

ENERGY: 4150 kWh
POWER: 1200kW x 3.5h

FIAMM

Energy Storage
Solutions
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. FIAMM ESS/ Itaipu Dam

= Location: Parana, Brasil — Paraguay

S T Sdal
Dourados J Pres. F:}rgdemfz Marilia
Q a ” 1] s
it s fesiz Sao Paulo
Pedra Juan Andradina— T g 4

Caballero |~ Paranavai

T
l.ondrina
e Paraguay oHarqueta

Maringas. | #

o / f ” UNIT: 1 Energy Spring 164
> ) \su\i S TR Curgiba--_ (64 ST523 620V 23,5kWh)

L. Oviedo del Este Guarapuava i Pé'a-!‘f;gu;. - . ENERGY 1’5 MWh
POWER: 400 kW

a

,‘Haugua g Francisco
= Formigey ¥ b ?Elgraup _Joinville
Pato Branco 2

I, —

o ——

FIAMM
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. FIAMM ESS/ Ollagiie Chile

UNIT: 1 Energy Spring 132
(32 ST523 620V 23,5kWh)

ENERGY: 560 KWh

POWER: 200 KW

Pag. 24 IS:!utions orage



. FIAMM ESS/ ELVI - Esselunga

E

Rovereto
e Conegli

Varesea c Bergamao | iy
Busto Arsizi B ; : -
o Mi | Brescia , Vicenza
i o Nerona . R

g i N Lonato, % o3
: A < V7 il de : aaaaaaa ovara X ] )
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yhorens o Mamova 5 =
v T_“”no Piacenza Roviga-
R

= ’ a I 3
; laneony Pineralo chieri Aess_gndrla Parma E " Ferrara
arp\ o
gl ¥ |1 /AcquiTi S e
e &) e Mo F'.egglo Emlhao 2 e
gl Bologna b
e ‘ Genova 1mola
o B - sayonath O méj z
‘o Fa
Loano La Spezia 4
9 [

UNIT: 2 cabinet 104 (8 ST523 620V 23,5kWh)
ENERGY: 188 kWh
POWER: 50 KW

FIAMM
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. FIAMM ESS/ Smart Polygeneration Microgrid

f’ : Location' Campus Savona
{ - Unlver5|ty of Genoa

| i N
e o Parma ol rp Ferrara

/Acqui Terrn 1
. [

3 : Heggm Ernllla
; ek Bclqgna P L.
i , B ‘ Genava ; I Ravenna
% AN : e B 2 RS
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UNIT: 1 Energy Spring 306
(6 ST523 620V 23,5kWh) i

ENERGY: 140 KWh Micracaganaraziane
POWER: 62 kW

Fitamca vesook ,"r‘

eletno

With SIEMENS
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FIAMM ESS/ Universita Politecnica di Bari
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UNIT: 2 cabinet 303 (8 ST523 620V 23,5kWh)
. ENERGY: 141 kWh
' i POWER: 65 KW

Cogeneratore

‘Generators
Fotovoltaico
| | ‘ ‘ Microturbina
T

FIAMM
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. FIAMM ESS/ CEIF - Universita di Cagliari
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UNIT: 1 Energy Spring 324 (24ST523 620V 23,5kWh)
ENERGY: 564 kWh
POWER: 300 KW

FIAMM
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. FIAMM ESS/ Mauritius

D'gﬁinay
Port Louist
=l

Beau
Bassin-Rose Hill

Souillac

illes

o\ T e W wor s

UNIT: 3 cabinet 104 (12 ST523 620V 23,5kWh)
ENERGY: 282 kWh
POWER: 125 kW

FIAMM
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. FIAMM ESS/ CEIF - Universita di Cagliari
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UNIT: 1 Energy Spring 324 (24ST523 620V 23,5kWh)
ENERGY: 564 kWh
POWER: 300 KW
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. FIAMM ESS/ SMUD project with Parker Sub-Station

y Location: Sacramento - USA

@

Yuba City - CarsonCity

National Forest /| B (a)

o y Auburn
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Sacr: to

Santa Rosa ! AR
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UNIT: 2 cabinet (8 ST523 620V 23,5kWh)
ENERGY: 188 kWh
POWER: 50 kW
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. FIAMM ESS

Thanks for the Attentions
Mario Vona EMEA Sales Manager Energy Storage Solutions.

mario.vona@fiamm.com
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