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OF THE NEW STORAGE SYSTEMS
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The huge opportunities of the
new storage systems




No. Who are we? o,

We commercialize software solutions for forecasting, planning and optimal automatic control of renewable
power production and energy storage systems.

By using our solutions, producers, grid operators and C&I consumers wishing to invest in storage, optimize both
system sizing and real-time operation.

_Key 2014 +70% 80MW +14
fi gures Foundation Growth Storage capacity Employees
in operation

— Our Services

We assist clients from the engineering step to the operational phase through a global and modular
offer:

ENGINEERING EMS SUPPLY MAINTENANCE

Upstream engineering study of  Design, implementation and Corrective and evolutive
the system sizing with storage, = commissioning of the Energy maintenance, remote
production forecasting, Management System, and monitoring of the EMS, and
performance simulations and customization to fit to the of the global performances of
system’s energy balance. i clients’ needs. the system.
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Fast decrease of
photovoltaic cost

Our vision

Fast decrease
of battery storage
cost
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Introduction of IT
in electric Smart
Grids

Electric system change

from a centralized grid to an energy circulation grid

with storage systems
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Thermal storage : 1237 MW
Lithium ion Batteries: 500 MW

® Compressed air storage : 435 MW

® Sodium Batteries : 340 MW

e Lead acid Batteries : 87 MW

Pump hydro storage
station of Grand-Maison
1680 MW

¢ Nickel Cadmium Batteries : 31 MW

Super capacitors 21 MW

Redox flow Batteries 13

MW 5
. ource DOE Energy
Centralized storage = Pump Hydro storage data base, EPR,
energy storage (PHES). E
Engine room of an hydroelectric dam
- Ad ¥ ¢
AT e A + < store & forecast



Energy Storage Deployments by Segment

(W)
2.400

2000
1,600
1,200
= __mu B

2012 2013 2014 2015 2018E 2MTE 2018E
I Residential B Mon-Residential 1 LHaliky

8

3 store & forecast

GROUPE @DF




»y i

v 4 vi
14‘ "‘
“ N A‘

Ve roblems and consequences of
éo a high photovoltaic insertion in
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electric grids

1) Inevitable and hardly forecastable.

Increase stop/start of conventional production
plant (increase cost of maintenance) and
desoptimize the economic scheduling. Otherwise
disconnection of PV (lost energy)

2) Intermittency. Modulate other means of
production (start more production plants,
increase of fuel consumption, ageing of the
motors)

3) Less inertia to electric system (increase the
risk of black out). If there is a lack of inertia,
disconnect PV production once 30% of the
photovoltaic rate is reached.
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Time scale

hours

minutes
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1) Energy Shifting. Energy shifting between off-
peak and peak hours. Stop/start optimization of

the conventional production plants.

2) Ramp Control. Avoids using conventional
production plants to dynamically balance
photovoltaic intermittency. Save fuel/water
for thermal/hydro plants.

3) Ancillary services. Brings inertia through
power electronics. Enable to stabilise
frequency. Avoids PV disconnection when
reaching the 30% threshold. Bring black start
service.

& P Advantages of an intelligent .7
) storage for PV production -

Time scale
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.~ seconds
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Management System

v 4

Our Energy

and our forecasts

tools optimise
projects’
performances.

Software solution

EOLSCOPE & PVSCOPE SKYSCOPE CONSOSCOPE
Wind & Solar photovoltaic Solar PV production Consumption

production forecast forecast forecast
A9 N
PEGASE EMS
#/ Smart Energy
EMS Management System

telecommunication network
electrical grid

photovoltaic power

battery ’
B pumpe
| a storage
-, power station

wind power ’
i ( ( ( =3l rump
m]]]] heating system
genset — cold load
storage shedding * cooling system

Jﬁ electric
vehicles

SUPERBOX EMS
Remote control gateway
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Features
Renewable power production forecasts v’ Frequency regulation
Smoothing of renewable production / Ramp control % v’ Voltage control

Guaranteed renewable power production
Gensets start and stop

Gensets efficiency optimization

Microgrid supply/demand balance management v Supervisory Control

And Data Acquisition

Consumption forecasts

Peak shaving

Fast Demand Response 6 v’ Cybersecurity
Load management
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No, Applications

Guarantee of intermittent renewable energy production in
non interconnected areas

Services to the power system: frequency regulation, voltage
control, capacity market

Microgrid supply/demand balance management
Analyze of storage needs for energy transition masterplan

Optimization of the energy bill of commercial and industrial
sites

< -
+ Forecasting services of wind and solar PV production
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Producers
Producers

Grid operators

Grid operators

Grid operators
Local authorities

C&Il consumers
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} Aggregators
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Case study: Toucan (Guiana)

Context

Target

Project

Status

Features

Services

v

French CRE Call for Tenders in islands

* Controlling the local injected power to maximize
the producer’s revenues

PV (5MWp) + Battery (4.5MWh—1.5MW)

Guarantee of Intermittent
Renewable Energy Production "~ -*
in Non Interconnected Areas

Zebra Fiamm & Nidec

Commissioned in December 2014

v" Smoothing of renewable production
v/ Guaranteed renewable power production

EMS SUPPLY

MAINTENANCE

e, A
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Energy Management System supply
IT System supply

Maintenance and supervision
Reporting contract

M
- | 4
-
Consigne
Ppoc
— Productible
Pond
Pbatt
SOoC
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Case study: Mc Henry (United States) 20000

15 000
Context The local US grid manager needs for _
frequency support and ancillary services g 100
. . ¢ 5000
Target * to control the injected power following a 3
o
reference signal sent by the grid manager and o 0
to guarantee optimal compromise between E
real-time mileage performance and battery = 2000
lifetime extension -10 000 J
Project Storage only (8 MWh — 20 MW of Li-ion battery -15 000
connected to HTA grid) 20000
S I PN L P P PR RS S
Status Commissioned in December 2015 R N A
. H
Features v' Frequency regulation o
Services h
EMS SUPPLY I Energy Management System - = s S ==
4 supply . e > ’ Vi T ——
' | ) e T
MAINTENANCE Il Maintenance and supervision e e \\\\““m““_._G AL~ & oy
Il Reporting contract ~‘
-y
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. <'eoF 91412017 3:04:05 PM Microgrid lle de Sein
Case StUdy: "e de Seln (BrEtagne) - HE  p. 0.0 kW (0.0%) :fi P: 62.1kW (82.7 %) o
% ‘ .Qr - C: 75.0 kW Indisponible
GE u——{![)—-_—n— closerie SMoseur
Context A 100% renewable production target on this non - p. 'M W 00 %)I_\ e —— |
interconnected island r(_Kdo: ook = g orwosw
™ L P 0.0 kW (0%) TS
Target * Limit the use of genset S LEL C,
* Compensate intermittency of photovoltaic P 480KW (207%) ] P 58w ee2%)
d . III Q@ 242 kvar ”‘ C: B.0KW
production | soC: 85.0% 2 CEIEINaGIEE
« ..while ensuring quality and safety of the electric Stockeurcupnare S o
system
y ’ﬂP: 116.7kW [Bnm G ik ccs b & P Il G @amuarn me A
. Q: 28.1kvar R
Project Genset (880kW) + PV (80kW) + storage (100kWh—200kW) i SDOHE o eyttt o [
T g
Status Commissioned in September 2017 ‘"\ - : “
F icrogri , =
eatures v Microgrid supply/demand balance management
v" PV ramp control
v'  Gensets start and stop P S
v' Gensets efficiency optimization
v Supervisory Control And Data Acquisition
Services
’ . EMS SUPPLY I Energy Management
System supply , ,
<  MAINTENANCE Il Maintenance and supervision ~‘q t & f t
'4' - Reporting 9 N S ore oreegnuapegw
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Case study: Self consumption with PV

Context A 4,000 m? building offering a 100% renewable energy self-
consumption (on-site solar panels, battery, and electric

vehicles charging stations to be installed). s

production
PV
Target panneaux ’ e
tiotage
8 * Reduce energy charge R oW ...
oo forecant ente de
. RedL.Jce. the power charge . store 8 forocant vente do i
. 2/|aX|m|ze the PV selic’j-consumptlon| rate m © @ A o b
* Smart uninterrupted power su éventuelies Nt u
p p pp y hatee colt de e coupures d‘éale::t:icité
K vente de
— I'électricité
i H H E locat:
Project  pv (500kWp) + charging stations + storage Sy —4¢— s
bornés de vente de gend
mna"" recharges
Status Ongoing study con b flux électrique
du batiment recettes of charges

Features v Smoothing of renewable production / Ramp
control
v' Peak shaving
. v" Fast Demand Response

Services

ENGINEERING 4 I Assessment of each options
sl\Y¥Y A and optimization of the global J
o ey dAd management of the system : : store & forecast
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Thanks for your attention

For more information E-mail
www.edf-sf.com contact-us@edf-sf.com

Follow us tm
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https://www.linkedin.com/company-beta/4284693/

