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ENERGY STORAGE

Integrating Renewables thanks to Consumers Flexibility
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Introduction to Energy Pool
The leading European Demand Response Operator
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YOUNG, FAST S m
First I ® —

Company Strategic _ . 70 employees
DEVELOPING d setupin partnership || operations !=|rst operations Deployme.nt in
COMPANY France | with Schneider in Belgium in Cameroon, 4 countries

Japan & Norway | 1% DRMS sales

RECOGNISED
FIELDS OF
EXPERTISE

OPERATING
CENTERS
1,500 MW
managed 24/7

R&D programs I -
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P l What is Demand Response?

Aggregate flexibilities ... to deliver a reliable service to the electricity grid

Smart energy manugemenl
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Enhance
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.Elgol What is Demand Response?

What is Commmercial & Industrial Demand Response?

Smart energy management

\
I

Commertial / . .
Buildings @ Residential @
I

Small Very small

Individual curtailment
capacities

Speed of

: : Very slo
implementation y SIow

MW acquisition cost Medium High

Annual availability 8000 h/ year 1000-8000 h/year Less than 1000 h/ year

Production schedule .
! Customel service Comfort, health

End-user priority orders
|

Curtailable process

complexity
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P@Ol Different DR products to address different system needs

1 DR offers a wide range of services covering all system needs
Short term safety Capacity (long term safety): choosing between
DR or new investment in production ?
I
s 3 Peak capacity
E o 5 E g . Safety secure Iong term energy
o 2 2 S = ¢ supply (winter/summer
© =] (S} c O reserve
o 2T ® Z o = ttol peak) Reduce or cancel
8 § ° ﬁ S 3 c reacttoloss energy shortages
2 3 3 @ e of power ,
£ 2 905 plant, line Flexible Capacity
“- E To secure energy supply /
anytime 24/7
v 4
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Real time balancing ! Price signal for BRP

Asset optimization -
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Introduction

Installed Capacity in 2015:
125 GW

483 TWh

o

Estimated Energy Generation in 2015:

J

125 GW

Capacity

483 TWh

Energy

CO, Emission: France produces 11 times less CO, than Germany
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Smart energy management
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Introduction

ENERGIE PRODUITE (TWh)

30% /1
20% N _ - - -
=11l
0%
2010 2015 2018 2030
SOm?Er‘:Zigerg'e 426 382 385 350
B Somme de Hydro 75 75 75 75
B Somme de EnRV 10 26 34 75

(including 15% of hydro)

=> In 15 years, RE will generate 3 times more energy than today
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§§ 83

Wind generation
forecast for 2018

g FEF &S

Consumption

Consumption
forecast for 2018

forecast for 2018

=> Wind generation partially in
phase with consumption

=> RE Generation not in phase with Consumption!
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©
©
©
© Main reasons:
* Low electricity consumption during high power generation
» System Stability (wind is unpredictable and contributes to make the grid weaker)
* Operating Reserve (wind cannot generate reserve: « take energy or leave it »)
30% -
e £ 25% 1
2 20% 1
5 15% |
(>) 10% -
© More curtailment (~25%) :
; ™

T 1
0% 10% 20% 30%
Wind penetration (%)

=> RE energy will be curtailed more than 25% of the time if we do nothing!
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P@lbl Solutions...
1 What could be the solution?

Smart energy management

@® Store electricity in a battery at low demand and high RE generation

ssow g

@® Restore electricity from the battery for high demand & low RE generation

== Réalisé == Prev. J-1 == Prev.|
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P l Solutions...

What could be the solution?

...but several other solutions may co-exist...

® Such as « Demand Response » or « Demand Flexibility Management »...

@® What is the best solution for introducing large amounts of renewable
energy in the European networks?

© Results of a survey among North American utilities and suppliers of Smart
Grid technologies:

B 5tockage
® Demand Response
B Obliger les générateurs a

trouver une solution

B Meilleure prévision

DR ranked as the
2"d solution

B Amé liorer la gestion
active du réseau
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E
nﬁgéol Demand Flexibility as Storage Facility

rrrrrrrrr gy management

©

© A electrochemical battery (Li-lon or so on) at minimum 3505/kWh (Tesla)
© « A existing consumer able to store energy with a low cost instrumentation »

e ..
©
/' e . More than 5GW of consumers
“ = - | abletostore energy is already
Cold Storage Building existing in France!!
Plant
-_7 = | . &>
Thermal - il = Potential
Energy -7 ) e Energy
Stored \Data-center Ice Rink kchemlstry Water / Stored
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P@Ol Demand Flexibility as Storage Facility
1 Comparison Battery/ Consumers
P(kw), Battery Water Supply

Distribution System

P(kW)‘

)

Consumers have the same
behaviors as a Storage Facility

dischar
ging

~+v

P(kw),

\_ %

»
>

Market based

Strategy Solar
Consumption

generation
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Some Economics

Battery %‘

Battery COSt' 3500$/10kWh (Tesla annoucement)

Cost for a 1IMW/1MWh Battery:

350kS

Water Supply
Distribution System

Instrumentation cost for a 1MW Flexibility at

the consumer side:

35kS

Store Energy in existing
consumers is 10 times cheaper
than the cheapest battery!!

© Energy Pool Développement SAS
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rrrrrrr gy management

© High will require or
integration of

© could behave like from a grid point of view

© able to store energy could be an alternative to expensive

electrochemical battery

© should be shared between willing to
instrument their process and participate to RE balancing, and

RE Generation
Demand Flexility

© Energy Pool Développement SAS
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Smart energy management

Example of a cost structure of a traditional peaking plant vs. electric load curtailment

Annualized
€/MWh

/]
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- ==-=@Gas turbine (natural gas)
- - =CCGT

------- Diesel generator

Gas turbine (fuel oil)

Electric load curtailment
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1 1 > Operating hours
250 h 500 h
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/l

Portfolio effect increases DR potential and reliability [1/2]

Smart energy management

Data set #1 — 1 cement plant Data set #2 — 4 other cement plants Data set #3 — 1 phosphate producer

DR assets curtailable load profile over 6 months

Lol
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DR assets corresponding curtailable load duration curve
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.P@ol Aggregation benefits

1 Portfolio effect increases DR potential and reliability [2/2]
Pool effect
if(‘tﬂﬂﬁmww % d T k| I rJ[
L - \ Ty I1\||1 WW—
’ I by 3 § & § § g k4 2 g e

RN EEE R

TH
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*| Statistical benefits: DR assets with low availability
at a certain point of time are compensated with DR
- assets with higher availability at the same time

L3 . o o an o
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Smart energy management

Comparison Battery/Consumers

Service

Battery

Consumers

Electric supply

Electric energy time-shift

Electric supply capacity

Anciliary service

Load following

Area regulation

Electric supply reserve capacity

Voltage support

Grid system

Transmission support

Transmission congestion relief

Transmission & distribution (T&D) upgrade deferral

Distribution support

End-user/utility

Time-of-use energy cost management

Demand charge management

Electric service reliability

Electric service power quality

XX

Renewable integratoion

Renewables energy time-shift

Renewables capacity firming

Wind generation grid integration

© Energy Pool Développement SAS
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En_epiglélbl Introduction

Macro View: Wind Generation vs Consumption
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DEC

OCT

Wind generation FEB
forecast for 2018
SEPT MARCH
Consumption
forecast for 2018
APRIL

AUG

JUL MAY

JUN

(=> Wind generation partially in}

© Energy Pool Développement SAS

phase with consumbption




Energy

Pool

Consumption
forecast for 2018

Introduction

\ A

100%

70%

288 §§

10%
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