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Framatome at a glance

For over 60 years, Framatome's
teams have been involved in
developing safe, competitive,
clean, low-carbon nuclear energy
worldwide.
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= -t \\ N The original equipment manufacturer of 84 nuclear power
SR plants in operation.
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Our Activities in a nutshellf

Engineering & Instrumentation Installed Base
Design Authority R Contre

Our values

Safety Passion

Performance

Future Integrity



Our Activities in a nutshell

Transformagdo Seguranca

Cibernética Hidrogénio

digital
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China

I Alemanha . na
Worldwide presence ! S
* Karlstein « Deyang
e Lingen * Haiyan
EUA .

Franga

* Beaumont

* Chalon-sur-Saéne
* Cherbourg

* Frans

* Grenoble

* Jarrie

* Jassus-Riot

* Jeumont

* Le Creusot

* LesAchards

* Lyon

* Marseille

* Massy

* Maubeuge

* Montbard

* Montreuil-Juigné
* Orsan

* Paimboeuf

* Paris

* Romans-sur-Isére
* Rugles

* Rungis

* Saint-Marcel

* Saint-Paul-lez-Durance
* Sully-sur-Loire

* Ugine

* Benecia

e Charlotte

 Christiansburg

* Cranberry Township

* Jacksonville Houston

* Lynchburg

¢ Mansfield e
¢ Richland

Shanghai
Shenzhen
Taishan

Resto do Mundo

* Belgium: Brussels
* Brazil: Rio de Janeiro, Angra dos Reis
* Bulgaria: Sofia, Kozloduy
 Canada: Pickering, Kincardine, Montreal
» Czech Republic: Prague, Dukovany

* Finland: Olkiluoto

* Hungary: Budapest, Paks

* Japan: Tokyo

* Romania: Bucarest

* Russia: Moscow

* Slovakia: Bratislava

* South Africa: Cape Town

» South Korea: Seoul, Daejeon

* Spain: Zaragoza, Tarragona, Madrid

* Sweden: Helsingborg

* Switzerland: Leibstadt

» Ukraine: Kiev

* United Arab Emirates

* United Kingdom: Bristol, Cranfield

Lianyungang



Our worldwide presence

Angra 2 - Brasil

Reactors models

(PWR)
EPR EDF / Framatome

380 reactors served

worldwide
Angra Il e Angra lll (PWR)

Siemens Pre-Konvoi

Projection of Angra 3 in operation
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Framatome in South America

Framatome in Latin America
* A 40 years presence in South America

. Engineering and Commercial Office in Rio

. Operational presence on site: Atucha & Angra
. OEM of Angra 2 & 3, Atucha 1 & 2

Services & Supply of Equipment and Parts

. Support to the construction and commissioning of the NPPs;

. Services expertise for all types of reactors, all along:

* Angral &2, Atucha 1&2, Embalse: Specialized engineering,
maintenance expertise, outage services

Fuel

. Components supply
. Manufacturing support

. Design of Angra 2’s fuel in collaboration with INB and ETN
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The World Knows the Way to a Sustainable Climate Solution World
Plan for the Construction of Nuclear Reactors

China

india

EUA

Turquia
Brasil
Franca
Roménia
Bangladesh
México
Arabia Saud.

Em. Arabes..

Argentina
Arménia
Eslovénia

Proposed: 343

China
— kg 8 Russia
l_—1-326 india
X Polénia
& Coreia do Sul
;! Ucrania
U Reino Unido
- g Iran
"3 Bulgaria
- g_ Canada
»2 Hungria
: % Roménia
: % Suécia
»2 Japao
1 Argentina
: } Republica Checa
' Paquistao

framatome

Planned: 92 Under Construction: 61

I 41 China N 27
E— 14 india 7
S— 12 Egito w4
2 23 Rissia m 4
.2 Turquia 0 4
m2 Bangladesh = 2

.2 Japao 2

.2 Coreia do Sul 2

.2 Ucrania w 2
"2 Reino Unido = 2

"2 Argentina © 1

.2 3

i1 Brasil © 1

i1 Frangca = 1

11 Iran o 1

11 Eslovaquia = 1

Fonles: IEA, 2023 e WNA 2023
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All Energy Sources cause impacts
The Main Sources of Energy

Environmental, social and economic impacts of the main energy sources

70 B Nuclear Developments that meets the needs of the present
o _ . - -
60 Onshore wind without compromising the ability of future
O ; . .
5 Photovoltaic cell generations to meet their own needs.
m Hydroelectric Unitd Nations General Assembly, 1987, p.43
40 B Natural gas
B Coal
30
20
v _—n_N e Tl i
0 — m I il
i ; . - . - se of minerals an Impacts on Impacts on the mpacts on human
radimion T radimhenexposire  (etmageney ooy e metas (Sb eq.MWh) ecosystems scossystem heaith (LAY
(men-Sv/GW-Year) (CTUR/TWh) change) (UMWh)

Fonte: UNECE - 2022
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CO2 Emissions

900

600

co2

300

framatome

Average Global Emissions from
the Main Energy Source

B Nuclear

mEodlica Onshore

OPV (Si) terra

m Hidroelétrica

B Gas Natural

56 11,9 52,5
UNECE - 2022

116,0

458,0

832,5

Millions of Tons

CO2 Emissions avoided by Clean
Energy Source in the US

600
547.5 m Nuclear

mEodlica
O Solar
mHidroelétrica

O Geotérmica
300

179,5 203,1

1 —_

US Department of Energy, 2017.
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Nuclear
The Key to a Sustainable Climate Solution

France \ France: A successful case
CO2 Emissions
(MD) Sources of Electricity Portion of low-carbon Energy
: Production ok 50% Production PN s
1990 e’
0% |- 40% .',-___-
2020 30% /
258 23 : vnzd-': Salar - 20% ,"‘/ ’N_m‘\/_._,/’/‘"'_ .
\- ___IEA e m al:mulmdwastc - - p— ",,":;:;::;"::7: e »’E -
[:: i son B el g
/ Brazil \ mo o | 0% 1970 1980 1000 2000 2010 2019
CO2 Emissions franee —
MY 2020
From1971 to 2018, Equivalent to 6 years of
1990 nuclear energy avoided = emissions from all global
410 99 74 Gt of CO2. energy production.

k, _|EA SRR D / IEA Global Energy Review 2019.
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Contributions in Energy: Optimization
Reducing Carbon Footprint for Nuclear Plant

Net-Zero emission boosters

Extensive range of solutions
Proven experience

» Operator Assistance Predictive System
(OAPS) for flexible operations;

» Carbon footprint and service life optimization
solutions;

» Obsolescence management with CO2
reduction solutions; etc.

framatome

Solution for further reduce carbon footprint

Increased delivery of low CO2 electricity from the
NPP.

Secure power uprates solutions deployed in the
plant.

Guarantee of additional energy production.

Framatome adapts to the precise needs of Net-
Zero approach.
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Advanced Load Follow Concepts (ALFC) : fully automated flexible load
following reactor control

ALFC implementation; BOC

l 1,513 MW EOCnat.
1400 ‘ Stretch-out
T
1,400 PG
1,200 £ : s B r B R
T e I ! J Surveillance of increasing plant stress by EON:
» General plant design considers
; 800 load following operation
» Observation of measurements
600 (e.g. at turbine control valves)
426 MW ¢ ¥ o
=4 = » Checking and — where required — modification
40044 load gradient — 30 MW/min ———  of m;,,,gmm concept
| I | 22.5 MW/min I l
2004 \
ommissioning with 30/40 MW /mir{ 2 1o 5 MW/min.
0
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framatome

Thank you

Raphaela Oliveira

raphaela.oliveira@framatome.com




