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About Bechtel

1 —

We have shown, through the Channel Tunnel-Rail Link, when people were
sceptical as to whether it ever could happen, that it can happen, and there
are not, quite frankly, many Prime Ministers, or indeed many Ministers, that
/ e launch an infrastructure project; or accept its completion in front of the words;

“On Time and On Budget”. We have done that with the Channel Tunnel Rail
Link

British Prime Minister Topy Blair, 2003
\ - Opening of HS1 - Section 1

Level 3 - Bechtel Internal & Select External Distribution



«% Bechtel Since 1898

Bechtel is a trusted global engineering, construction and project management partner to industry and government.
Differentiated by the quality of our people and our relentless drive to deliver the most successful outcomes, we align our
capabilities to our customers’ objectives to create a lasting positive impact. Since 1898, we have helped customers deliver
more than 25,000 extraordinary projects—many first-of-a-kind—in 160 countries on all 7 continents.
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More than 100+ Supply chain $21.8 billion $38.3 billion
30,000 nationalities development & revenue in 2019 backlog revenue
colleagues workforce training in 2019



Engagement with:

Our four global business units collaborate with each other to share best practice and talent across the whole engineering ind ustry

Bechtel’s four global business units are trusted
engineering, construction, and project management
partners to industry and government. We align our
capabilities to our customers’ missions with safety,
quality, ethics, and integrity.

@ Infrastructure HQ
London, United Kingdom

Virginia, United States

Oil, Gas & Chemicals Mining & Metals
N 80% of nuclear plants in the U.S., N 1/3 of global LNG capacity A 200 million metric tons per annum N 300 subway and rail projects
sg:jwlCSe(()j \Ac/)?rclj(i\ll;/\i/(:(:ec;egiggteecczl;ltel currently under construction of installed iron ore productions N 17,200+ miles (27,700 km) of
y y A 275+ refinery expansions and N 42 major copper projects highways and roads
N . . .
E:;(s)tnr:lc;czr:jzrai?df:i)ﬁirt?;lson - modernizti A 30 aluminium smelter projects N 6,200+ miles (10,000 km) of
)/ N 50,000 miles (80,500 km) of railroads

N 8 alumina refinery projects

N Building the world’s largest and pipeline systems
most complex radioactive waste
treatment plant

N 390 individual power plants
N 380+ major chemical and
petrochemical projects

Fjardaal Alumnium Smelter, Iceland
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Bechtel & Nuclear

(y of nuclear plantsin the U.S. designed, serviced, or
— 80 O delivered by Bechtel
1 50 Worldwide

7 5 y 0 0 0 + Total Megawatts
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#821 Bechtel — Decades in Nuclear

1
‘ 1976 Palo Verde 1,2 & 3,
) 1962 NPD, 1971 Palisades largest U.S. nuclear plant
1949 Contract to build Canada’s first 19 »
Experimental Breeder nuclear plant 1974 additional
Reactor (EBR-1) Limerick, nuclear
SN restart plants by
» 1969 Tarapur program Bechtel in
the 1980s

1 & 2, India

1981 Kuosheng

1978 1 & 2, China
Waste Isolation (Taiwan)
1971 Turkey Plant,
1957 vallecitos, General Point 3 & 4, first New Mexico 1984 Asco
Electric’s first Boiling pre-stressed, post- 1 & 2, Spain
Water Reactor (BWR) tensioned concrete

containment

1981
South Texas,
Completion -
transferred to Bechtel 1984

; Maashan,
China (Taiwan)

1950 1900

1948 Design
of AEC’s nuclear
accelerator at
Los Alamos

Two additional nuclear

1 Humboldt
963 Humbol plants by Bechtel in the

Bay, first pressure

. 1960s :
suppression
containment 197.9. TMI 2,
stabilization and
1955 Dresden, decontamination 1982 -
world’s first 1966 Peach . . 1983
privately-financed Bottom, first 23 additional Turkey Point 3, KORI 3 & 4,
nuclear plants by Bechtel’s first South Korea

nuclear plant é_’ﬂ HTGR reactor

Bechtel in the 1970s  SGR




@21 Bechtel — Decades in Nuclear

24 SGRs from 2011 KEPCO E&C
1_995 , 2000 Waste Treatment 2000 to 2010 2007 New Consulting Services
Sizewell B, UK’s Immobilization Plant, ¢ Generation e Shin Kori po s 2020
only PWR Richland, Washington =

activities e ShinUlchin| = VIR

= ! . ® 3 site-specific e Barakah
engr. studies
® 2 ESPs
e 7 COLs
2007 ) 2010 mPower
1993 Comanche 1998 m Lawrence Small Modular Reactor (SMR)
Peak 1 &2, Oak Ridge, Livermore -
completion Management and
Operation .
2000 - 2008 2020
Qinshan, 2002 Dominion, 2005 Dominion, Calvert Cliffs Vogtle Units
China Early Site Combined Operatin EPR Design/and 384
Permitting (ESP), License (COL), Construction
1999 INEEL, North Anna site North Anna site . . Planning
Management (4 T
_ and Operation e
- -1 , 2007 VA, 2007
R ) 3 Browns Ferry 2 ongoing
1995 Atomic Vapor o ' Unit 1 restart SGRs
Laser Isotope Separation
(AVLIS), development
and deployment

199(

Xcel Energy Fleetwide

1999 Chernobyl, Engineering Services &

1996 DOE Shelter Columbia Engineering
Savannah River Implementation 2008 Services
Site, rerpediation Plan Los Alamos 2007 Comanche Extended power
and project 2003 Peak SGR—sets uprates
management and TVA, cost and feasibility world record — Turkey Point
10 SGRs construction study, Bellefonte site — St. Lucie 2015
. 2007 Wwatts Bar
in the 1990s 3 < — Pt. Beach
2001 Yucca Unit 2 Completion 2009 2012 Watts Barr

Mountain Davis Besse SGR Hinkley Point C


http://upload.wikimedia.org/wikipedia/commons/0/05/TVA_Bellefonte_Exterior_001.jpg
http://upload.wikimedia.org/wikipedia/commons/0/05/TVA_Bellefonte_Exterior_001.jpg

Engagement with: .

Nuclear Power In the U.S., Today

We are excited to work with the =fed team. They will
__—| bring a lot of design-and-constrliction experience to the VTR

project. This is essential since it h several years since
we have built a test reactor-in the United States.

))

MarkPeters#idaho National Labaoratory Director




Nine Mile Point 1, 2

= The USA is the world's largest producer of me\"\\ Byron1,2 o7mz,3 [

Benefits of the Existing Fleet

Quad Cities 1,2 Point Beach 1,2

Susquehanna 1, 2
LaSalle 1,2

nuclear power, accounting for more than A etz | // Lmerek1,2
30% of worldwide nuclear generation of cotrsias Ve o) i | N—
electricity. N O | L2
* Nuclear power supplies, circa 20% of pe‘. o D teonez3
U.S. electricity W T Sox, ;E;Tn:zk
" Nuclear provides 55% of the U.S.'s carbon iaio O\ 2 S o, ”"’“__‘{;:emn;f;mz
free capacity. N g 1
= Existing plants prevent almost 500 million om0 &m@rm N

metric tonnes of carbon dioxide emissions

Oconee 1,2, 3
Catawba 1, 2

each year. Reactors
. Operating in the
= Two new generation 3+ reactors are under United States-

World Nuclear

construction by Bechtel at Plant Vogtle. Assocition






= The US Government is investing in
the Versatile Test Reactor (VTR), a
project led by Bechtel.

— Fast neutron test capability
— Materials and fuels performance testing
— Supporting future advanced reactor programmes

= Advanced Reactor Demonstration
Programme, the winning

technologies are the:

— Xe100 Helium Gas Cooled reactor and the

— Terrapower/GE Hitachi Natrium, sodium cooled, fast
reactor with innovative molten salt heat storage-
Bechtel is the EPC Partner to Terrapower.

Versatile Test Reactor, Rendering

Natrium Power Station, Rendering




Engagement with: .

U.S. Exporting & Collaborating on Nuclear

i1 =

S = ‘I can earnestly say that ing with_you and your team has been
~ —+ the best Contractor/ M orative experience that | have had

have been working in Nuclear.”

__ Seffafield PFCS, Project

)J




«4 Exporting Nuclear Technology & Partnering

. . il
= U.S. Government supportive of exporting nuclear .
technology. '

= Wylfa remains a highly attractive site for GWe | k)
nuclear development.

= Finance solutions, remain key to nuclear oo So B e
development. ~ =

= UK is a very important partner to the U.S. on
nuclear.

= COP26 presents a uniqgue opportunity for the UK
and the U.S. to firmly position nuclear as key to
achieving Net Zero.

Wylfa Site ABWR Rendering




Globaloffices:

Bechtel Corporate Headquarters
12011 Sunset Hills Road

Suite 110

Reston

Virginia

20190-5919

USA

Tel:+1 571 392 6300

Glendale, AZ, USA 5323
N. 99th Avenue
Glendale

Arizona

85305

USA

Tel:+1 602 368 1500

Houston, TX, USA 3000
Post Oak Blvd.

Houston

Texas 77056-

6503 USA

Tel:+1 713 2352000

Taiwan, China

14th Floor

333 Tun Hua South Road
Section 2

Taipei

Taiwan

10669

China

Tel:+886 2 2376 8000

Brisbane, Australia 540
Wickham Street
Fortitude Valley
Brisbane Queensland
4006

Australia

Tel:+61 7 3167 5000

London, United Kingdom
2 Lakeside Drive

Park Royal

London

England

NW10 7FQ

United Kingdom

Tel: +44 20 7651 7777

New Delhi, India
Knowledge Park
244-245 Udyog Vihar
Phase- IV

Haryana
Gurgaon-122015
Tel:+91 124 409 8000
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the power of
l for Britain

Joe Rippon

Financing Programe Manager, Sizewell C
Joe.rippon@sizewellc.com

23 February 2021
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Sizewell C: Ready to build, supporting the UK build back better

Where are we with Sizewell C? SlZEWELL C |S A PROPOSED

Detailed buildable design. THAT WILL BE BUILT ON THE SUFFOLK COAST

=
* Welcome Government’s Energy White Paper and AR 1 VL 6 o HOM ES

s . g : SUPPLY
decision to enter into negotiations with EDF on the 2 POWER TO

roposed Sizewell C nuclear project”. Ve BEY — A=l
Pop e p AND GENERATE S
- ELECTRICITY FOR 60 YEARS

e Submitted our Development Consent Order, after 8

years of consultation. SIZEWELL C WILL PROVIDE

LOCAL JOBS, TRAINING AND EDUCATION BENEFITS

* Applied for a Nuclear Site Licence and have applied
for environmental consents as well. SlZEWE I—I— C %\SIZEWELL C
WILL SAVE AL M S

9-12 YEARS TO BUILD

The benefits of Sizewell C and other new nuclear MILLION
projects extend far beyond low-carbon electricity TONNES OF CO,
EMISSIONS EVERY
YEAR OF OPERATION

I—

18 SizewellC
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Sizewell C: Construction and Workforce

Sizewell C will help Build Back Better whilst supporting
the Levelling Up Agenda

0% 7000 1500

Construction Contract Apprenticeships created
Value to UK Suppliers O during construction

UK jobs* supported
* Levelling up areas in the East of England, Wales, the North and the

South West

* Engagement with local colleges and local SMEs, investing around £4bn
into the regional economy

« SZCis readyto go soon and means ~£3.5bn of investment and around
6,000 jobs onsite in the first 3 years of construction.

Sizewell C Workforce Distribution

SizewellC

19
*References to jobs are to a full time equivalent year (and based on the estimated number of on-site hours). dedne



The Sizewell C Consortium has come together to ensure the continuity of the

nuclear supply chain in the UK
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The Sizewell C Consortium
- ARUP represents around 180 UK based
@ TRILLIUM ST, oreroy  WAENIIF Msso companies and over 100,000
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Sizewell C will invest in UK skills and education to build the workforce of

tomorrow

National College for Nuclear Hubs: Somerset,
Cumbria (East in discussion)

Welding Centres of Excellence: Somerset, West
Midlands and Strathclyde

Young Sizewell C: Providing a jumping off point for
young people in the East of England

UK EPR Engineering Centre: Bristol and Somerset

21 .4.—‘—'\;
SizewellC
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Sizewell C and the Environment

Nuclear provides more Sizewell C aims to leave a positive
legacy, including a net gain in
biodiversity

energy on a fraction of the
land than wind & solar

300 300,000 100 Aldhurst Farm: We have created 67

M"x:rpye;aar"e MWh per acre M":L‘rpye;a‘:"e hectares of new habitat, benefitting a variety
per year of wildlife as well as rare plants.

SizewellC
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Nuclear can provide more than electricity, as part of a low-carbon energy hub

Continuous
Reactor Oporation

* Kick starting the Hydrogen economy, by a demo
electrolyser potentially powered by SZB, which could
ET

be scaled up at SZC once the power plant is
operational.

Carbon

XX ). =4 g * Direct Air Capture (DAC) can be located at the
< ) [ % ] nuclear power station to give net negative lifecycle
~— 1— carbon emissions. Net Zero fuel can be processed
from carbon captured by DAC, which can be
=

T
~

combined with hydrogen produced by electrolysis.

Flexible
Qutput

* Aligning with Freeports to create a ‘test bed’ with

. regulatory flexibility to deliver innovation low carbon
technologies and support the decarbonisation of

| A sectors such as shipping.

& 5

—
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Nuclear as a servant of the system

It could also prQVide; UK Electricity Demand and Generation (1 - 16 July 2020)

il GB Transmission connected generation, interconnection & embedded wind & solar

LAY

" 2rn 34 qth S:~ (5 7" 8" gn‘ 10" 11"\ 12"' 13'.‘ 14‘.\ 15". 16"
July 2020
— ol ear Hydo w— (rher Sclar
Ermbedded Wind m— \Wind — — Coal
— OCGT . rmports  fumped Storage Generstion - fpocts
— Pumped Storage < Load s Underbying demand

As shown in the above graph, total electricity consumption levels vary according to the time of day. Additionally,
24 for the above period (i.e. 1 - 16 July 2020), significant levels of gas-fired generation were needed to meet SizewellC
demand, again illustrating the scale of the challenge to achieve a net zero future. STeor wem




History shows nuclear has a vital role to play in decarbonising the energy mix

2020 Annual Carbon Intensity Assessment

Energy productio compared to CO2 intensity
From 01/01/2020, 00:00:00 to 01/01/2021, 00:00:00

e interyall e unﬁ'_‘»r‘:’(h';”

|DE] Belgium
{OF] Germany
‘ (O] Denmark
[ES) Spain
800 [FR) France
on @ (G0) United Kingdom
‘ [IT] Raly
‘ INL] Netherlands
. [NO) Norway
[PL) Poland
[PT] Portugal
noo O |SE] Sweden
<
>
A
3
(+}
400
200
w—
»
0 .
80000
M, Source: entso-e

As shown in the graph above, three countries (Norway, France and Sweden) have achieved low carbon energy mixes
through a mixture of using natural geography (e.g. utilizing hydropower in Norway) and low-carbon-energy - in e
particular, France using nuclear, has achieved a low carbon mix despite its large generation scale. SizewellC

8
Saeor =
-5 .

25
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the power of
l for Britain

Joe Rippon

Financing Programe Manager, Sizewell C
Joe.rippon@sizewellc.com

23 February 2021
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The New Nuclear Watch Institute
A New Dawn for Nuclear Energy

New NPPs at CEZ Group

Petr Zavodsky
Chairman of the board and Chief Executive Officer
Elektrarna Dukovany I, a. s.
Elektrarna Temelin Il, a. s.

23'4 February 2021




WHY?

CEZ / CZECH REPUBLIC — INSTALLED CAPACITY AND PRODUCTION

Installed capacity and generation (2019) c EZ, a. s.
i M boTm * Emission-free production represents
Natural gas = 955 @ 55% of total
* Coal power plants are using mostly
il @ lignite from CEZ’s own mine
(72% of lignite needs sourced internally,
: remaining volume through long-term
Lignite / supply contracts)
B I
roun e * Nuclear plants have very low
operational costs
Nuclear @ \/
Hydro* and 2,864 CEZ has a long-term competitive
renewables 50 8% advantage of low and relatively stable

generation costs

Installed Generation,  ghare on
capacity gross  generation

+ Heating - approximately 1/3 houses connected to district heating

28

Czech Republic

llnstaled power (2019) [MWinst. [%
[Steam/coal (PE) 10730  49%|
INuclear (JE) 4290  20%)
Combined-gas (PPE) 1364] 6%
Gas&Combustion 936| 4%
\Water (VE) 1092 5%
IPumped-storage (PVE) 1172 5%
Wind (VTE) 339 2%
IPhotovoltaic (FVE) 2 044] 9%
[ 21 966 |
Electricity production
netto (2019) GWh
ISteam/coal (PE) 37554  46%
INuclear (JE) 28582  35%
Combined-gas (PPE) 5 454 7%
Gas&Combustion 3451 4%
[Water (VE) 1991 2%,
IPumped-storage (PVE) 115: 1%
\Wind (VTE) 691 1
hotovoltaic (FVE) 226 3%
81137

% Jademé (JE)
uPami (PE)
Parcplynové (PPE)
8 Plynové a spalovaci
(PSE)
Vodni (VE)

u Pleterpavaci (PVE)

Vétrmé (VTE)

= Jaderné (JE)
uPami (PE)
Paroplynové (PPE)
® Plynové a spalovaci
(PSE)
Vodni (VE)

u Pretempavaci (PVE)

Véirné (VTE)

Chranéné
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WHY?
REQUIREMENT ON REDUCTION CO2 EMISSIONS CAUSE
INCREASING OF ELECTRICITY CONSUMPTION

= Study analyzed EU reduction scenarios

Estimation of electricity consumption in CR with ambition _ ) : _
about 80-95 % in 2050 in comparison with

80-95% emissions reduction in 2050 (Eurelectric study)

1990
TWh o : S = Requirement implies decreasing energy
7 : ?:dﬁ’c‘iirgfs'ons consumption in EU about 0,6-1,3%/year

* Remained decarbonization will be realized
through principal electrification of
consumption, on assumption electricity
production with almost zero emissions

80% emissions
reduction

= The most ambitious scenario calculates
with almost 100% electrification of car
traffic and ca 50% of heating

= Share of electricity on consumption
increases on 38% (80% emissions
reduction) till 61% (95% reduction) for
middle Europe region

Share of 2016 2050

electricity on . . .

final energy 38-61% " Decarbo_nlz_atlon requires transfe_r t_o

consumption zero-emissions sources of electricity
Chranéné
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grams of CO,e per kWh

WHY?
CO2 EMISSIONS

least one of the following

Climate change mitigation;
Climate change adaptation;
Sustainable use and protection
of water and marine resources;

. Transition to a circular economy,

Pollution prevention and control,

Lifetime CO, + Methane CH, Emissions by Electricity Source (GWP,,) (1) Substantial contribution to at
1,000 - environmental objectives,
855 e Variable generation source 1 .
(requires storage/gas backup) :
750 : : : , 2
3.
wo :
250 : — ;’
combined cycle gas turbine 48 38 : ’
0 - —u—_ = 21 -2—4-— 12 : 12 I 6

&

&

&

. Protection and restoration of

biodiversity and ecosystems.

& g & & @ @
& & @ﬁ @é"” &“@Q é-\\«'s‘ Q*\éc ef# O(é@ dzéd (2) Do not significantly harm on any

oo oo N x® © : S
A N . R & & of the environmental objectives,
& F F o o (3) Compliance with the minimum
(é@ &;@ social standards
& ¢ &

Sources: Intergovernmental Panel on Climate Change (2014, 2018), EDF (2018), de Gouw (2014), Howarth (2019)

Chranéné
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WHAT? E
CURRENT SITUATION IN NEW NUCLEAR BUILD

= Elektrarna Dukovany I, a. s. — 100% daughter company of CEZ

=  Project company preparing one midsize unit at Dukovany (up to 1200MW)
CEZ, a, s - EDU Il - project NPP Dukovany Il

= First implementation contract with Czech State signed; EIA statement issuer [Management of the project)
= Tender preparation and licensing ongoing (siting) e e S
= PPA and financing under discussion with Czech State el Sha o
- - Framework ensured by Power
= Elektrarna Temelin I, a. s. — 100% daughter company of CEZ = (&t it tor
_ _ o ) ) agreement defined time
=  Project company — new build at Temelin (including possibly SMR) A oo o 1

= EIA and nuclear siting issued (for PWR)

State standing committee for the construction of new nuclear resources
+ Government of the Czech Republic

[Strategical and political leading/support]
= Communication with vendors of SMR: NuScale, GE-Hitachi/BWRX-300, Rolls Royce/UK SMR, Rosatom RITM-200,

CNNC/ACP100, KHNP/SMART100, Holtec/SMR-160, EdF consortium/Nuward, CGN/ACPR50
= UJV Rez (Nuclear Research Institute)
= Partly owned by CEZ
= Gen IV reactors (Energy Well; Allegro)

= Work on SMR prefeasibility and feasibility study (light-water reactors)

Chranéné
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HOW?

SCHEDULE
Environmental Impact Assessments 08 /2019 completed v
Nuclear siting (Initial Safety Assessment Report) 03 /2020 g)r(%c;e;z ds’g;g’;ggzg)(SUJB statement
Contracts among Czech state, CEZ and EDU Il 07 / 2020 completed v
Notification at European Commissions (state aid) 07 /2020 started v’
Tender documentation handed over to State for review 07 /2020 completed v
Start of the Tender ?? 12021
Site permit (Civil law) 09 /2021
Bids submitting ?? 12022
Preferred bidder selection 2023

Contract negotiation

06 / 2024 (at latest)

32
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THANK YOU FOR YOUR ATTENTION

SKUPINA CEZ



AGREEMENTS BETWEEN CEZ, EDUIl AND STATE REGARDING
PREPARATION OF CONSTRUCTION OF DUKOVANY Il NPP

Framework agreement

= General agreement, without any sanctions for
both sides.

= States general framework for starting and
improving cooperation between CEZ and state
in case of construction new NPP.

= Splits project in 4 phases.

" Refers to implementation security interests of
the state in energy sector through ,safety
exemption® based on
§ 29, provision a) of Public Tender Law.

" Refers to necessity negotiation of all realization
agreements with European Commission
regarding compliance with public support
regulations.

Signed 28. 7. 2020

34

Realization agreement for 1st phase

= Specifies the 1st phase, which is finished by signing contract
with NPP supplier, specifies the latest date of the 1st phase.

= Specifies main obligations and responsibilities of CEZ,
incorporates schedule and budget of the 1st phase. Risks of
licensing and contracting of suppliers covers CEZ. CEZ also
ensures financing.

= Defines the right of the state to control the project, specifies
cooperation of the state in supplier” s selection process and
ensuring relevant permissions

" In case of disagreement regarding realization agreement for
next phase or not signing of the electricity purchase contract,
the state will take over the project EDU Il from CEZ for price
corresponding to incurred expenses.

= Positive decision of the EC regarding public support is
resolutory condition of the agreement.

Signed 28. 7. 2020

SKUPINA CEZ
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CEZ IS OPERATING 6 NUCLEAR UNITS ON 2 SITES

DUKOVANY NPP 4 x 500 MWe

" |In operation since 1985

= Type of reactor: VVER 440 type V 213

= Power uprating from 440 MW to 500 MW

= Dukovany NPP among top NPPs world-wide as per
operational and safety performance indicators

= Safety Long Time Operation program

= Total electricity production over 448 TWh

TEMELIN NPP 2 x 1000 MWe
= First connection to the grid 2000

Installed capacity 2 x 1000 MW

level of safety
Power uprating up to 1080 MW

Type of reactor: VVER 1000 type V320

Temelin NPP is the largest energy source in CR
Temelin NPP was built and designed at the highest

= Total electricity production over 239 TWh

SKUPINA CEZ




PREPARATION OF NEW NPP

DUKOVANY II.
N e R E HE Bl B BE B BRI BH B R BRI A AR B SR EE

2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

Agreement with state, (I)

delivery model., EC 07/2020 '

negotiation 712020

EIA 08/2019 ey —08/2019

Tendering of preferred 032018 | 1212092 rrnn s em—N 12/2022

supplier/bidder

Negotiations with

preferred supplier 03/2023  06/2024 —¥  06/2024 - latest date
L) [P 01/2017  03/2021 semnnnnnnsemmlf 3/2021

(Atomic law)

Site permit (Civil law) 01/2019 09/2021 nn sty 09/2021

Construction permit

Erection permit (Civil law) = 01/2023 = 01/2029 e rrae e s — 01/2029

Transport route for
heavy&oversized 09/2016 11/2029 EEEEEEEEEEEEEEEEEEEEEENEEEEENER ' 11/2029
components prepared

Transmission grid

prepared for NPP 07/2034 sfussheasuan 3y 07/2034
connection

NI first concrete 09/2030 —3J 09/2030

Construction and

comissioning of Unit 1 08/2026 | 03/2036 A v 03/2036
(PAC)

SKUPINA CEZ
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ROSATOM

A New Dawn for Nuclear Energy

NNWI Webinar, 02/23/2021

Viadimir Artisyuk
Councilor, Advisor to Director General



Background & Challeneges for Nuclear Power &) rosron
Development

2015: Agenda for Sustainable Development 2030

2015: Paris Climate Agreement

2018: Intergovernmental Platform Climate Change Report
2019: Newly Appointed DG IAEA

2019: Covid-19



IPCC -2014 Data on Green House Gases @RosmM

E mission Figure é: Direct and indirect GHG emissions for different sources of electricity

Coal
Coal with CCS
Matural gas CC

Matural gas CC with CCS
Biomass — dedicated

Solar PV, rooftop
Solar PV, utility
Hydropower
Offsh ind
shore win M Direct emissions
Onshore wind B Indirect emissions

:

200 400 600 800 1 000
Median, tCO, eq./GWh

Mote: Lifecycle emissions from dedicated enargy crops are relatively high due to the N,O emissions
from agricultural soils. M,0 has a global wamming factor that is 298 times that of CO, (IPCC
[2014], Chapter 11, p. 880).

CC = combined cycle; CCS = carbon capture and storage; GWh = Gigawatt-hour,
Source: Data from [PCC (2014).
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28 million
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IPPC-2018 on the Role of Nuclear Power

IpCC

« Climate chanee

Global Warmlng of 1.5°C

A share in power system
2030 / 2050 (% rel. to 2010) 1

Summary for Policymakers .
Renewables in electricity 60/77
4 i

| Prlmary energy from coal -78/-97

= - & 7 =
Prlmary energy from oill -37/-87

R AN S |
Primary energy from gas -25/-74
- = A

Prlmary energy from nuclear 59/150

Scenario #
2 3
58/81 48/63
-61/-77 -75/-73
-13/-50 -3/-81
-20/-53 33/21
83/98 98/501

25/70

-59/-97

86/-32

37/-48

106/468
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Impact of the COVID-19 & rosuro

Projected change in primary energy demand by fuel in 2020 relative to 2019
2%

I

0%

\

bl TN s, -: e
Global Energy
Review 2020

-2%

-4%

-10%
Caoal Gas il MNuclear Renewables Total energy
demand

With travel, trade and mobility restricted by various lockdown measures, demand for fossil
fuels is falling across the board for coal, oil and natural gas. At the same time, we’re seeing a
major shift towards low-carbon sources of electricity including wind, solar PV, hydropower
and nuclear. Low-carbon technologies are now set to extend their lead as the largest source
of global electricity generation, reaching 40% of the power mix in 2020.



Nuclear Power Remains Economically
Competitive

In most countries, the ‘system’ LCOE of the latest generation of reactors, at current
low interest rates, is very attractive compared to other low-carbon sources.

120

$40-60 MWh

100

80
60

40

20 'L
HR\
0
Nuclear CCGT Coal Onshore Wind Off-shore wind Solar
® Median LCOE @ 3% Integration costs m Balancing costs 40% share of VRE ® Carbon price @ $40 per tonn

B Fuel cost volatility risk 'insurance' M Repowering cost in 25-30 years  Decommissioning costs

TMC (the estimates of averages based on data from OECD, ETI, IEA, Lazard

o
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Carbon Price Set to Increase Further @nosmom

-

\_

& Carbon Emissions Futures, United Kingdom, M, London
032.95 H40.12 L C

F16.00

F12.00

-8.00

- 4.00

2014 2016 2018 2020 2022

2024

e Carbon pricing has steadily risen over the past
year, and is set to continue radically increasing in
the future.

e From an economic point of view, this is a game
changer, because:

4 )

. € 90-100
0.9-1
t/MWh \

€ 100 p/tonne

0.5
t/MWh /
’ ess

https://uk.investing.com/commodities/carbon-emissions-streaming-chart

https://www.ft.com/content/915f168a-0d7d-4cb6-abel-6dbf8f40188f

- J

e As the effective cost of carbon pricing continues to
rise, the economic attractiveness of nuclear
energy projects will only grow.
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Political and Regulatory Risks Increase Costs o) ROSATOM

s N
e Serialised, NOAK projects aren't FIETE0- DiGIa S SuSEES AN N R CRICE) S
that expensive, in and of 5 6000
=
themselves. S so
e Additional costs due to 2 4000
unnecessary delays are to S 900
blame. These usually occur :
during the regulatory process = [~
(politicised anti-nuclear groups). § 1000
0

e Time Is money. 2015 2020 2025-30

Increase in cost estimates due to initially low Gen-lll Gradual cost reductions owing to greater design
FOAK design maturity and adverse political context maturity and fessons learnt from FOAK projects

Notes: 2010, 2015 and 2020 OECD average overnight construction cost data based on 2005, 2010 and 2015 NEA/IEA projected
cost reports, adjusted for USD inflation using OECD statistics.

Source: [EA/NEA, (Forthcoming), Projected Costs of Generating Electricity 2020.

\- J

https://www.oecd-nea.org/jcms/pl_30653/unlocking-reductions-in-the-construction-costs-of-nuclear 45



https://www.oecd-nea.org/jcms/pl_30653/unlocking-reductions-in-the-construction-costs-of-nuclear

Russian Nuclear Power in a Nutshell
!'_0'.’ ROSATOM

Nuclear Power Reactors Electricity Production Share in 2018 Trend

Total Number of Reactors: 450

Nuclear electricity in energy mix (%)
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ROSATOM: KEEPING THE PACE ﬁnosmom

Belarus, Belarus NPP, Bangladesh, Rooppur Turkey, Akkuyu NPP, India, Kudankulam NPP,
VVER-1200 NPP, VVER-1200 VVER-1200 VVER-1000

s

- A

ROSATOM

SUCCES

STORY:

Hungary, Paks Il NPP, Finland, Hanhikivi-1 NPP, Egypt, El-Dabaa NPP, China, Tianwan NPP,
VVER-1200 VVER-1200 VVER-1200 VVER-1200

OVERSEAS NPP
35 UNITS | poRrTFOLIO

12 COUNTRIES
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©

World’s first pilot demonstration power 2 rosaToM
unit with a lead-cooled fast neutron reactor
B R EST' O D'3OO ECCS collector

® Uses mixed uranium-plutonium nitride fuel

® A part of pilot demonstration power facility
(ODEK) which contents also the
reprocessing module (RM) for irradiated
mixed uranium-plutonium fuel and
fabrication/re-fabrication module (FRM)
for production of start-up fuel rods from
brought-in materials.

® ODEK will demonstrate sustainable
operation of the complete facility which
closes nuclear fuel cycle.

® Construction license was issued
this February
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“NEW DAWN” for America and Europe?

Political Support

NUCLEAR NATIONALISM BREAKTHROUGH

International
Cooperation

FALSE START LAISSEZ-FAIRE
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International Cooperation is Key

For every latest
generation VVER-1200
reactor...

vvYyy

€1B

...European companies are
worth €1B in equipment,
materials and services.

=
L]

Every 20th lightbulb in
the USA...

vVvYy

R

...is lit by uranium
enriched by Russia.

6’ ROSATOM

IN FACT, “GEOPOLITICIZING”
THE NUCLEAR INDUSTRY
WILL ONLY:

Increase costs
Decrease competition

Slowdown projects

R\

The industry will lose its

competitiveness



Possible Future Scenarios

/
FALSE START

e Worst outcome for
the nuclear industry.

e Even less political
support.

e International

cooperation is
reduced to Cold War
status.

o

)

photos from unsplash.com

6’ ROSATOM

-
NUCLEAR NATIONALISM

-,

~

e Governments actively
support their own
nuclear sector.

e Limited international
cooperation,
‘geopolitical’
restrictions and bans.
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Possible Future Scenarios @nosmom

( 4 s )
LAISSEZ-FAIRE BREAKTHROUGH
=wm e Governments verbally e Open political
promise to support cooperation and
nuclear and support.
cooperate

iInternationally but
actions are limited.

e The current status
guo of the last post-
Fukushima decade.

- AN J

photos from unsplash.com 52



Thank you
for your attention

Councilor, Advisor to Director General



