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@ Audited datacenter pool

Number of datacenter operators Number of existing sites audited
participants

50 162
74 - 45,]7.

New sites scheduled under 5 Growth in number of sites under 5 years
years
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® Definitions

kWh cumac :

The kWh cumac (“cumulative — actualized”) is the
unit of measurement for CEE. This is the energy
saving generated by the implementation of the
solution eligible for CEE, discounted over the
lifetime of the equipment. CEE bonuses are
calculated based on the amount of kWh cumac
generated by an operation.
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PUE (Power Usage Effectiveness) :

PUE is an energy performance indicator specific
to data centers, with the ratio:

energy dedicated to equipment excluding IT
servers / energy dedicated exclusively to IT
servers.

IT consumption is always equal to 1, highlighting
the "efficiency ratio" of the data center.
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® Evolution of the installed IT power of the Datacenter sector
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IT installed power (MW IT)

1 990

1843
1706
1580
1355
m

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Evolution of IT power

2507 Installed power of 790
MWIT in 2020

1706 MWIT
in 2030
2507 MWIT
in 2035
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® Evolution of the share of data centers in total national electricity consumption
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Share of data center consumption in French electricity consumption

3,61%
3 37%
EX 14/
oo
2,66%
2,30% | 2.38% I I

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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5 86/

5, 47/
4, 76/:
4,48% ‘

6, 29/

2031 2032 2033 2034 2035

Considering a stable evolution of
national electricity consumption and a
growth of the sector according to the
percentage of growth and the data
provided by the actors who
participated in the study:

4,76 % of national
consumption in 2030

|

6,74 % of national
consumption in 2035
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® Distribution of Data Centers and IT Power at National Level, Average PUE

Data Center Geographical Distribution (%)

11,1%

4,3%
48,1% 3,7%
1,9%

0, 0,
6.2%  1,2% 1,9%

2,5% 6.2%
4970

6.8% 6,2%

Avec Bing
© GeoNames, Microsoft, TomTom
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IT Power Geographical Distribution (%)

8,9%
2,5% @ T Average PUE
0,5%
° 0,6%  0,8% 0.1%
e 0,7% 1 ’ 5
0.5% 10,8%

Avec Bing
© GeoNames, Microsoft, TomTom
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® 1.IT Density

Percentage of stakeholders reporting IT power densities
above 30 kW/m? for upcoming data hall projects (in both
existing and future sites)

m Oui m Non

SMART ENGINEERING SERVICES

With the development of HPC (High
Performance Computing), around 1/3 of
the players indicate having orders or
projects for rooms where the IT density
exceeds 30 kW IT/m2

Current IT Density (kW/m?)

3,01.

*Limited to existing sites and excluding future projects
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® 2. IT Density: Background

Key contextual element for the future evolution of IT
densities in France, with some global indicators:

DATA CENTER DESIGN
CyrusOne CEO Eric Schwartz Talks Intelliscale Al Data Centers’ 300 kW Racks, And More

CyrusOne's CEO said his company's Intelliscale AI data center build-to-suit announcement's 300 kilowatts per rack "has become a bit of a lightning rod,"
but that "there’s a lot more to building data centers for AI platforms than just getting to density."

Matt Vincent
Sept. 30, 2023

CyrusOne Intelliscale Al data center rendering, aerial view.

Sources:
. DC Magazine « La densité des racks explose... jusqu’ol ira-t-elle dans le datacenter ? » 02/10/2023
. Uptime Institute (2022 survey)

. Datacenter Frontier : « CyrusOne CEO Eric Schwartz Talks Intelliscale Al Data Centers’ 300 kW Racks, And
More » 30/09/2023
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IT Power Distribution in 2022 (Source: Uptime
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® Knowledge of Energy Savings Certificates (CEE)

Knowledge of Energy Savings
Certificates (CEE)

m Oui = Non

SMART ENGINEERING SERVICES

In this context, knowledge of ESCs is
understood as:

« A sufficient level of understanding
to be able to make use of ESCs in
projects, or having benefited from
ESCs in previous projects. »
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® Technologies Considered to Have High Energy Efficiency Potential

Free-cooling mentioned by: DLC mentioned by:

EXTERIEUR : OCAL TECHNIQUE

22%

Geo-cooling mentioned by: Immersion cooling mentioned by:

&
17%
() z
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< Efficient Technologies of Today and
SMART ENGINEERING SERVICES Tomorrow for the Data center
Industry

‘atee [ o [

FRANCAISE
Liberté
2

ité
raternité ECOLOGIQUE

ASSOCIATION TECHNIQUE
ENERGIE ENVIRONNEMENT

AGENCE DE LA

a TRANSITION

| FRANCE
datacenter

Disclaimer: The calculations and estimates produced by MD.C to date are based on figures provided by stakeholders as part of this study. These
estimates may be revised based on additional data. The creation of Energy Savings Certificates (CEE) requires approval from ATEE, ADEME, and

the DGEC. This study in no way guarantees the issuance of financial incentives or the creation of ESC eligibility sheets for the technologies
mentioned.



® Compilation of Energy Efficiency Optimisation Perspectives for the Data
Center Industry

Geocooling

Direct Free Cooling UPS air handler

-\ Les certificats
) D’ECONOMIES smart PDU

-

Cascade control

Indirect Free Cooling

Door cooling
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Cooling technologies

ENGINEERING SERVICES

LIy Ex
atee werumue

ASSOCIATION TECHNIQUE

FRANCE

datacenter

SITION

ENERGIE ENVIRONNEMENT Trgernité Eeolseiaue

Disclaimer: The calculations and estimates produced by MD.C to date are based on figures provided by stakeholders as part of this study. These
estimates may be revised based on additional data. The creation of Energy Savings Certificates (CEE) requires approval from ATEE, ADEME, and
the DGEC. This study in no way guarantees the issuance of financial incentives or the creation of ESC eligibility sheets for the technologies

mentioned.
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® Technology Overview

Direct Liquid Cooling focuses on cooling
only the most heat-sensitive components
of the servers (such as GPUs and/or

| “:“ Heat Rejection Options (
CPUs) using heat exchangers placed 0,040 o
directly on these components. By | s Coong Tone
| Dry Cooler a cooling fan, a col

“ | water inlet and a

bringing the cooling system closer to the [ J
heat sources and reducing the overall
cooling volume, chilled water loops can
operate at higher temperatures, thereby
improving the performance and
efficiency of the cooling system

Server racks with
space for air circulation

Source : 2CRSI
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® DLC Average PUE

DLC (Direct Liquid Cooling) ya
enables significantly lower average /|

PUE values compared to air
cooling, thanks to its ability to ]

achieve almost 100% free cooling, H Ave rage PUE | |

except in extreme temperature |

conditions above 42—-45°C. |
Note: Existing sites using DLC 1 1 5

mostly apply it in test environments
or for a small portion of their data I
halls. However, the projects I

identified as part of this study \
involve entire sites equipped with N //
this technology. I NE—
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® Energy Savings with DLC

Taking into account the data collected from 500 3000
. db dited kehold if I Consommation systéme de refroidissement référence
projects reported by audited stakenholders, i 450
. 2507
these projects are fully implemented and if e U LIRS )29 -
H — 400
the current trend continues: 5 e Puissance [Tinstallée nationale 2150
<
. <
* 7.4% of total IT power equipped by 2035 = 30 2000 E
< 2
c
* An energy savings potential of 3.3 TWh g 300 2
= [
cumac by 2035 2 250 1500 5
S =
q . o =
* Annual energy savings of 353 GWh in 2035 £ 200 3
2 2
* Approximately €23 million in potential B 1000 g
. oge . . =
Energy Savings Certificates (CEE) incentives s g7 103
© 100 81
by 2035 59 62 76 5 500
44 46
i 50 s 27 B33 3¢
* 185 MW of IT power equipped I 13 I 12 B8 Q20 I I
o Nu Nu Hn 00 01 1 I B
O © A Q
R G S S R R R I S
Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
SMART provided by stakeholders as part of this study. These estimates may be revised based on
ENGINEERING additional data. The creation of Energy Savings Certificates (CEE) requires approval from
o SERVICES ATEE, ADEME, and the DGEC. This study in no way guarantees the issuance of financial 21

incentives or the creation of ESC eligibility sheets for the technologies mentioned.
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® Technology Overview

Immersion cooling replaces the
traditional cooling medium, which is air,
by immersing servers in a dielectric fluid.
This dielectric fluid is maintained at the
desired temperature through heat
exchangers and a chilled water loop. The
temperature of the water loops is higher,
as the volume that needs to be cooled is
significantly smaller and the heat
capacity of the fluid is much greater
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® Immersion Cooling Average PUE

Immersion cooling enables significantly
lower average PUE values compared to air
cooling, thanks to its ability to achieve
100% free cooling

Projections based on identified projects
and stakeholders' stated intentions to
deploy the technology indicate a ’

forecasted share of 8.1% of IT power
equipped with immersion cooling by ‘fH

2035, representing 203 MW of IT power \
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Average PUE
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® 2. Free-cooling

Three types of
Free-cooling used today:

* Air-to-Water Free Cooling
* Indirect Air-to-Air Free Cooling

* Direct Air Free Cooling

ENGINEERING
o SERVICES

80%
70%
60%
50%
40%
30%
20%
10%

0%

Type of Free Cooling

73%

m FC Air/Eau

18%

m FC Air direct

Ex
REPUBLIQUE
FRANGCAISE
P
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® Technology Overview

Direct Air-to-Air Free Cooling consists of
directly supplying filtered and treated Mechanical ‘
outdoor air into the data halls, whenever ... Data center \\
False
B ceiling \

external conditions allow, to maintain =

Hot exhaust air

server temperatures. When outdoor H
conditions are not sufficient, a chilled Outside
. . | environment Mixing
water loop, cooled by a chiller, is used to ’ room > J L
meet the remaining cooling demand. G U: ile

Rack J L Rack

. ) . | H
cooling solution, but it is generally | | :

limited to small-sized data centers

This is a highly efficient air-based | ousie s T \ (ﬁ
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Ranease | @ || FRANCE
SMART ENGINEERING SERVICES Lttt o datacenter




m 1. Hybrid Air-to-Water
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® Average PUE of Hybrid Air-to-Water Free Cooling

The performance of free cooling
depends in particular on the climate

zone and the supply temperature of Ave rage PUE ‘\\,

the chillers. / \

CEE eligibility sheet is currently /
being developed (ATEE working
group) for hybrid free cooling, with ’

preliminary approval from ATEE and
ADEME.
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@ Energy savings with Hybrid Free Cooling

2507
2500

2000
1500
1000
500
0

Q

v

Taking into account the data collected from 1000 =2

projects reported by audited stakeholders, if
these projects are fully implemented and if
the current trend continues:

2150
1990

800

1706
1580
1463
1355

* 17.9% of total installed IT power equipped
by 2035

600

* An energy savings potential of 2.62 TWh

1254
996
400

cumac by 2035
* Annual energy savings of 240 GWh in 2035 19?43
* Approximately €18.3 million in potential I I I I | I | ‘

CEE incentives by 2035 I

> '»

© & & P
'»'»'L'»'»

* 449 MW of IT power equipped R m s

I Consommation de référence GWh/an

Cooling Systems Consumption (GWh/year)

B Consommation avec freecooling mixte GWh/an
e Pyissance ITinstallée en France MW IT

SMART Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
provided by stakeholders as part of this study. These estimates may be revised based on
ENGlNEERlNG additional data. The creation of Energy Savings Certificates (CEE) requires approval from

SERVICES ATEE, ADEME, and the DGEC. This study in no way guarantees the issuance of financial
incentives or the creation of ESC eligibility sheets for the technologies mentioned.

Installed IT Power (MW IT)



Control and Management of
Power Distribution
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Attention : Les calculs et estimations réalisées par MD.C a date sont des estimations basées sur les chiffres fournis par les acteurs dans le cadre
de I’étude. Ces estimations peuvent étre modifiées par la prise en compte de données complémentaires. La création de fiches CEE nécessite

leur validation par I’ATEE, ’ADEME et la DGEC. La présente étude ne constitue en aucun une garantie de délivrance de prime ou de création de
fiche pour les technologies citées.
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® Technology Overview

Monitoring provides perspective on
the performance of the building and
equipment, enabling rapid
identification of potential

consumption drifts and allowing for

prompt, targeted action. Some

solutions even offer automated

gpogemaoo:

energy consumption management
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® 2. Monitoring

Taking into account the data g 9000 (Puissance IT * PUE) 3482
collected from projects reported by E 3225
audited stakeholders, if these % 8000 2986 T ous
projects are fully implemented and & 2000 2764 6711 7 146
. . 5 2560
if the current trend continues: 2 617
'c 2370
. ]
* 22% of total IT power equipped S 6000 5649
= 5231 0
by 2035 3 1881 7
< 5000
* An energy savings potential of S 4036 4 3549 o8
557 GWh cumac by 2035 T 4000 1494 979
©
* Annual energy savings of 102 s 3076 275
GWh in 2035 = 3000 2492
S 2 307 2457
* Approximately €3.9 million in g 2000 1696 1831
potential CEE incentives by 2035 £ 1308 1672
(%]
. c
* 552 MW of total installed power g 1000
equipped
0
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
provided by stakeholders as part of this study. These estimates may be revised based on
additional data. The creation of Energy Savings Certificates (CEE) requires approval from EX ADEME
. ATEE, ADEME, and the DGEC. This study in no way guarantees the issuance of financial “msgme Eégﬁl%il\%%i ||. Zg?a':grE\ter
SMART ENGINEERING SERVICES incentives or the creation of ESC eligibility sheets for the technologies mentioned. SERCS EnvionnENT i

10000

mmm Consommation de référence

mmm Consommation avec monitoring 3761
= Puissance globale installée nationale

4000

3500
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Installed IT Power (MW IT)
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Networks
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Attention : Les calculs et estimations réalisées par MD.C a date sont des estimations basées sur les chiffres fournis par les acteurs dans le cadre
de I’étude. Ces estimations peuvent étre modifiées par la prise en compte de données complémentaires. La création de fiches CEE nécessite

leur validation par I’ATEE, ’ADEME et la DGEC. La présente étude ne constitue en aucun une garantie de délivrance de prime ou de création de
fiche pour les technologies citées.
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® Technology Overview

The recovery of waste heat from data
centers for district heating networks
currently requires the use of heat pumps to
raise the return temperature of chilled
water to around 70-80°C, which
significantly limits both the feasibility and
attractiveness of such projects.

An existing CEE eligibility sheet (RES CH
108) already covers the installation of
equipment enabling the supply of heat to
a district heating network or a third party.

SMART ENGINEERING SERVICES
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® 1. Heat recovery

W Used
H Not used

22% of the audited sites benefit from
some form of waste heat recovery and
reuse

SMART ENGINEERING SERVICES

B With aproject
W Without projet

17% of the audited sites that do not
currently recover waste heat plan to do so
within the next five years
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® 2. Heat recovery

Use of Recovered Heat

81% of the waste heat recovery
S from the audited sites (existing
Heating and planned) is directed to

Network _— .
egrfy(:r district heating networks.

SMART ENGINEERING SERVICES
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® 3. Heat Recovery: forecast

Année cible
% du parc impléménté supplémentaire 17% 17% 17% 25% 25% 25%
Puissance IT couverte % 10% 20% 30% 10% 20% 30%
Puissance IT couverte (MW) 29,01 58,02 87,03 53,74 107,48 161,23
% de la puissance IT totale installée récupérée 1,7% 3,4% 5,1% 2,5% 5,0% 7,5%
Gisement (RES CH 108) (MWh cumac) 1795544,45 5386 633,36 3326 277,79 9978 833,36
Prime potentielle associée (€) 12568811,18€ 37706433,54€ 23283944,51¢€ 69851833,53€
Economies d'énergie annuelles (MWh/an) 127 064,22 381192,65 235 388,70 706 166,11

Important : The deployment of liquid cooling solutions (immersion and DLC) enables the recovery of a greater amount of

dissipated power and improves the technical feasibility of heat recovery because:

* Heat is dissipated directly into the liquid

* Loop temperatures are higher (60 to 80°C), matching the temperature requirements of district heating networks

. ' atee gﬁnLA%Léz | FRANCE
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Abstract et overall outlook
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estimates may be revised based on additional data. The creation of Energy Savings Certificates (CEE) requires approval from ATEE, ADEME, and

the DGEC. This study in no way guarantees the issuance of financial incentives or the creation of ESC eligibility sheets for the technologies
mentioned.



Compilation of Energy
Efficiency Optimisation
Perspectives for the Data
& Centerindustry
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Disclaimer: The calculations and estimates produced by MD.C to date are based on figures provided by stakeholders as part of this study. These
estimates may be revised based on additional data. The creation of Energy Savings Certificates (CEE) requires approval from ATEE, ADEME, and
the DGEC. This study in no way guarantees the issuance of financial incentives or the creation of ESC eligibility sheets for the technologies
mentioned.



Compilation of Energy Efficiency Optimisation Perspectives in the Data
Center Industry — CEE Potential by Technology
7000 m

M Gisement CEE (GWh cumac) En 2025

B Gisement CEE (GWh cumac) En 2030

6 000
W Gisement CEE (GWh cumac) En 2035
= 5000
©
g 4222,704
< 4000
= - 591,089
e
©
E= 2821324 2 879,840
£ 3000 5 620 955 2879840
S 2314,055
'’
w
w
S 5000 1874,946
1111,667 gaan —
0 1012,440
1000 495,869 374,006 557,039 741,085

564,895 504,388 474,228
2I0;163 158,925 .
[ | [ |

464,839 354,449 224,987 178,180 310,182 378,278 605,009 310,182
. . 80,202 | 130,311 158,919 129,622
0 — — [—] | |
Immersion DLC Doorcooling  FC mixte FCairdirect FCairindirect  UPS air Monitoring Smart PDU  Régulation Géocooling Récupération
cooling (Classique) handler cascade de chaleur

Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
provided by stakeholders as part of this study. These estimates may be revised based on
. additional data. The creation of Energy Savings Certificates (CEE) requires approval from 'atee Ex
ATEE, ADEME, and the DGEC. This study in no way guarantees the issuance of financial e ?5:%%;'&”:‘
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® Compilation of Energy Efficiency Optimisation Perspectives in the Data

Annual Energy Savings (GWh/year)

Center Industry — Energy Savings by Technology

600,00
M Gain énergétique (GWh/an) En
500,00 M Gain énergétique (GWh/an) En 470,78
2030
M Gain énergétique (GWh/an) En
2035
400,00
354,07
300,00
256,72 | 249,06
222,28 el '
210,56 -
200,00
102,17
100,00 m m ‘ 87,86 87,48
56,89
Tl =l Sl 58 o ] <5
: 6,45 || 7,30 18,84 I
. I l H - | H p— —mm W - p—
Immersion DLC DLC Door coding  FC mixte FC air direct FC airindirect UPS air Monitoring Smart PDU  Régulation Géocooling Récupération

cooling (Classique) handler cascade de chaleur

Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
provided by stakeholders as part of this study. These estimates may be revised based on
.

additional data. The creation of Energy Savings Certificates (CEE) requires approval from Ex
. . f . N . atee REPUBLIQUE
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@ Compilation of Energy Efficiency Optimisation Perspectives in the Data Center Industry — % of

Percentage of Energy Savings in the Industry

Energy Savings on Total DC Industry Consumption

2,50%

2,00%

1,50%

1,00%

0,50%
0,00% I
Immersion
cooling
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M Pourcentage d'économied'énergiesur lafiliereEn

2,03% 2025

M Pourcentage d'économied'énergiesur lafiliereEn

2030

M Pourcentage d'économied'énergiesur lafiliereEn

2035

0, 53%

0,30%
0,09%

Door cooling FC mixte FC air direct FC air indirect

0,41%

0 18%

0 09%

0,16%

(Classque)

Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
provided by stakeholders as part of this study. These estimates may be revised based on
additional data. The creation of Energy Savings Certificates (CEE) requires approval from
ATEE, ADEME, and the DGEC. This study in no way guarantees the issuance of financial
incentives or the creation of ESC eligibility sheets for the technologies mentioned.

0,07%
-
0,03% . 0:0% .

UPS air Monitoring
handler
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0,58%
’
0,20% O Zi%
o
0,09%

Smart PDU Régulation  Géocooling
cascade

EX
REPUBLIQUE
FRANGAISE
o

Tt

Pt

| FRANCE
datacenter

45



Compilation of Energy Efficiency Optimisation Perspectives in the Data Center
Industry:

by 2030 by 2035

906 GWh/year 2 078 GWh/year

4 % Energy Savings on Total 8,4 % Energy Savings on Total
Industry Consumption Industry Consumption

€56 million in potential incentives €140 million in potential incentives

to support the industry to support the industry
in this transition in this transition

r Disclaimer : The calculations and estimates produced by MD.C to date are based on figures
provided by stakeholders as part of this study. These estimates may be revised based on
ATEE, ADEME, and the DGEC. This study in no way guarantees the issuance of financial

[ RS incentives or the creation of ESC eligibility sheets for the technologies mentioned.

" EX
0 additional data. The creation of Energy Savings Certificates (CEE) requires approval from ?éf\%acl,'a%"z[ ||h
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