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& BHC| AN ENERGY MARKET ALWAYS MORE COMPLEX

Consume less
. Price
Self-consumption .. i
competitiveness Intermittency of

I °
Load shifting renewable energies

Green electricity

Increase of energy Decentralized

suppliers & producers - Generation
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Production = Consumption

And always keeping the network balanced
Between production and consumption
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Contract
@ L Supplier An appropriate solution
from the producer B for France’s high

thermo-sensitivity

Electricity network

Q A solution for managing

Switch on the demand response peaks in consumption
capacities of their client purrfullu :
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Production method

Demand response operator

e Switch on demand Additional income for
methods in real time response Capacities ; .
R | Batance the _ flexible consumers
- e electricity network in
real ime
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Primary and
secondary reserves

A A

Tertiary reserves

Ancillary Capacity

Manual Reserve

Services market

WY ERTE] Demand 4 )
Frequency- frequenc response Energy value
response and 5 : ¥ S Interruptibility (MWh
: restoration invitation to
operating reserves removed)
reserve tender
. /
( )
€10,000 —
€90,000/MW €12,000/MW €20,000/MW €90,000/MW ’ ~
[ /MW Jyear ] [ /MW /year ] [ /MW Jyear ] \ /MW /year ) 18,500/ MW/year [ €~100/MWh }

Contract

EPEXSPOT

European

bids Yearly invitations to tender
REGELLEISTUNG NET

rnetplattform zur Vergabe von Regelleistung




CAPACITY OWNERS REQUIRED STAKEHOLDERS

@ifBHC

).

&
o

ENERGY

Energy producers

Demand response
operators/ Capacity
aggregators

Energy producers

Network transport and
distribution managers

Large consumers

FOCUS ON THE CAPACITY MARKET

(

Re-invoice
the costs

SELL their capacity
certificates on the market

BUY their capacity
certificates on the market

mo O m

Take on part of the
supplier’s obligation costs

Can reduce their
obligation cost by :
Reducing peak energy

consumption

Disconnecting

themselves by choice
from the grid

me~
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BHC | OPERATING PRINCIPLE

ENERGY

From November to March
From 7am to 3pm and from 6pm to 8pm

Measure the availability
of production methods or demand-response management

10-25 days/year
Signal J-1 before 7pm

Measure site consumption

10-15 days/year
Signal J-1 before 9.30am

1st 2017 delivery period:
= 12 PP1 days

JANUARY

2017

= 16 PP2 days

Mon Tue Wed Thur Fri Sat Sun

Ke '

y 7 3 4 5 6 8
- PP1/PP2 9 10 11 12 13 14 15
16

20 | 21
- PP2 23 24 25 27 I
30 31

26 29

MARCH

2017

Wed Thur Fri Sat Sun
1 2 3 4 5

Mon Tue

6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 25 26
27 28 29 30 31



AN EXAMPLE OF VALUE

An industrial site in the paper manufacturing sector



@;BH(Q PAPERMAKING EXAMPLE
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Potential theoretical
demand response without
constraints

> 26 MW

{@é} Site technical constraints
e WIS
1 2

Demand Activation timeframe The site does not use
response duration between 60 and 90 min demand response demand responses energy in August
min 2hrs/day max per week
max 8hrs/day per day
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Ancillary
Services

Capacity
market

\YELIVE] Demand
Frequency- frequency response Capacity value Energy value
response S restoration invitation to Interruptibility (MW installed) (MWh
operating reserves removed)

reserve tender
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Ancillary
Services

Capacity

market

Manual Demand
frequency response
restoration invitation to

reserve tender

Energy value
(MWh
removed)

Frequency-

Capacity value
response and pacity

Interruptibility (MW installed)

operating reserves
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Ancillary
Services

Manual
frequency
restoration

reserve

Frequency-
response and

operating reserves

Demand
response
invitation to
tender

Interruptibility

Capacity

market

Capacity value
(MW installed)

Energy value
(MWh
removed)
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AN EXAMPLE OF VALUE OF ASITE IN THE PAPER
MANUFACTURING SECTOR

Capacity obligation Potential demand response capacity
28 MW 26 MW

Calculated in accordance with Calculated in accordance with demand response
consumption on PP1 days capacity available on PP2 days

18 MW

Capacity obligation cost: Certified capacity remuneration:
€518,000* €333,000*

Value after certification: €333,000

¢ BHG

/ ENERGY

*Capacity price €18,500/MW 5
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THE FLEXIBILITY MARKET AND OUTLOOK
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La Programmation Pluriannuelle de I'Energie (PPE) (decree no. 2016-1442 du 27 October
2016) is an essential tool in terms of energy transition and sets ambitious objectives for the

flexibility in the electricity sector.
2 GW certified in 2018

Breakdown and total certified capacity level

An objective of

5 G W The NCC developed 92503.6 MW for delivery year 2018
fo r 2 O 1 8 Filizre NCC évolué
-AUTRE 4329.8 MW
- AUTRE RENOUVELABLE 33 MW
- BIOMASSE 429 MW
DECHET INDUSTRIEL 22.3 MW
|_: EFFACEMENT 2031.6 MW
Electricity demand response [ EOLIEN ONSHORE 2305 MW
capacity goals (GW) FIL DE LOEAU ET DE LECLUSE 1752.1 MW
- FIL DE L?EAU ET DE L'ECLUSE 3397 MW
8 -GAZ ISSU DU CHARBON 6.5 MW
6 ° = -GAZf HOUILLE/CHARBON 8402.2 MW
- LAC 5369.2 MW
4 MULTI FILIERE 1243 MW
2 [ MULTI-FILIERE 4074.9 MW
. NUCLEAIRE 54880.4 MW
0 - POMPAGE HYDRAULIQUE 3826.4 MW
2015 2018 2023 - PETROLE/FIOUL 1684.8 MW
I SOLAIRE 2509 MW

Source: PPE 2016
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https://www.legifrance.gouv.fr/affichTexte.do;jsessionid=9FFF46A15BE394945C5E711F53779333.tpdila12v_3?cidTexte=JORFTEXT000033312688&dateTexte=&oldAction=rechJO&categorieLien=id&idJO=JORFCONT000033312664

é{BHC THE CAPACITY MARKET AND OUTLOOK

ENERGY

Capacity bid prices for delivery year 2019

€/Guarantee Price
1,900,000
1 800,000 e ——————
1700,000
1 600,000
1,500,000
1 400,000
1 300,000
1850,00 1850,02
€ 129998 182409
14122017 08.03.2018 26042018 21.06. 2018
Guarantee Volume Total 100 965,000
50 000,0
25000,0
0
14122017 08.03.2018 26042018 21.06.2018

Prix l:' Volume

° To achieve 5 GW of available demand response the

remuneration level must include between €30 and 60K/MW

Source: “Demand response of electricity consumption in France”, ADEME, September 2017
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Contact us:

Florent Gibet
Operations & Development Engineer
florent.gibet@bhcenergy.fr



