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List of abbreviations

Acronym Romanian English

ABADL Administratia Bazinald de Apa Agency for Dobrogea
Dobrogea Litoral Litoral Water Basin

AECL - Atomic Energy of Canada Limited

AIE/IEA Agentia Internationald de Energie International Energy Agency

AIEA/IAEA Agentia Internationala pentru International Atomic Energy Agency
Energie Atomica

AGA Autorizatia de Gospodarire a Apelor | Water Management Authorization

AGOA Adunarea Generala Ordinara a Ordinary General Meeting of
Actionarilor Shareholders

ALARA Principiul ”cat mai scazut posibil, in | As Low As Reasonably Achievable
mod rezonabil”

ANAR Administratia Nationala ”Apele The National Administration
Romane” “Romanian Waters”

ANDR Agentia Nucleara pentru Deseuri Nuclear and Radioactive Waste
Radioactive Agency

ANM Administratia Nationala de National Meterology Administration
Meteorologie

ANPM/NEPA Agentia Nationala pentru Protectia National Agency for
Mediului Environmental Protection

ANRE Autoritatea Nationala de National Energy Regulatory
Reglementare in domeniul Energiei Authority

APM/EPA Agentia pentru Protectia Mediului Agency for

Environmental Protection

ASHRAE Societatea Americana a Inginerilor American Society of Heating
de Incalzire, Refrigerare si Aer Refrigerating and Air-conditioning
conditionat Engineers

BCU Bazinul de combustibil uzat Spent Fuel Storage Bay

CANDU CANadian Deuterium Uranium CANadian Deuterium Uranium

CapEx Cheltuieli de capital Capital expenditures

CCUA Cladirea Control al Urgentei pe Site Emergency Control Building
Amplasament

CDMN Canalul Dunare - Marea Neagra Danube — Black Sea Canal

CFSU Cladirea Facilitatilor pentru Situatii Building for Emergency Situations
de Urgenta Facilities

CLU/LLF Combustibil lichid ugor Light liquid fuel

CMD Concentratie minima detectabilad Minimum detectable concentration

CNCAN Comisia Nationala pentru Controlul | National Comision for Control of
Activitatilor Nucleare Nuclear Activities

CNE Cernavoda/ Centrala Nuclearo-Electrica Cernavoda Nuclear Power Plant

Cernavoda NPP Cernavoda

CNU Combustibil nuclear uzat Spent nuclear fuel

COG Grupul detinatorilor de CANDU CANDU Owners Group

Cov/voC Compusii organici volatili Volatile organic compounds

CPPON Centru de pregatire personal Training Personnel Center

CTP Centrala Termica de Pornire Thermal Start-up Power Plant

CTRF Instalatie de detritiere CNE Cernavoda Tritium Removal Facility
Cernavoda

CSAN Cladirea Servicii Auxiliare Nucleare | Nuclear Auxiliary Services Building
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Acronym Romanian English

DEEE Deseuri de echipamente electrice si Waste electrical and electronic
electronice equipment

DEI Decizia etapei de incadrare The decision of the scoping stage

DFDSMA Depozitul Final pentru Deseuri de Final Repository for Low and
Slaba si Medie Activitate Intermediate Radioactive Waste

DGR epozitului geologic de mare Deep Geological Repository
adancime

DICA/ IDSFS Depozitului Intermediar de Interimediate Dry Spent Fuel Storage
Combustibil Ars Facility

DIDR-U5 Depozit intermediar pentru deseuri Intermediate storage facility for
radioactive, amenajat in Cladirea radioactive wastes, set up in Unit 5
Reactorului Unitatii 5 Reactor Building

DIDSR Depozitul Intermediar de Deseuri Solid Radioactive Waste Interim
Solide Radioactive Storage Facility

DJ/DN Drum judetean/Drum national County Road/National Road

DNGS Centrala Nucleaoelectrica Darlington | Darlington Nuclear Generating

Station

D20 Apa grea Heavy water

DOP test Testarea filtrului pentru particule de | Dispersed oil particulate filter testing
ulei dispersat

EA Evaluare adecvata Adequate assessment

EGCA Evaluarea si gestionarea calitatii Air quality assessment and
aerului management

EGZA Evaluarea si gestionarea zgomotului | Ambient noise assessment and
ambiant management

EPS Alimentare cu energie la avarie Emergency Power Supply

FE Factor de emisie Emission factor

GDM/MDG Grup Diesel mobil Mobile Diesel Group

GE Grup Electrogen Electrogen Group

GES/GHG Gaze cu efect de sera Greenhouse Gases

GIS Sistem de informatii geografice Geographic Information System

GSN Ghid de securitate Nucleara Nuclear Safety Guidline

H.C.L Hotararea Consiliului Local Decision of the Local Council

HEPA - filtru Filtru de inalta eficienta pentru high-efficiency particulate air filter
particule din aer.

HG Hotarare de Guvern Governmental Decision

ICRP Comisia Internationala pentru International Commission on
Radioprotectie Radiological Protection

IGSU Inspectoratul General pentru Situatii | The Romanian General Inspectorate

de Urgenta

for Emergency Situations

INCDDD Tulcea

Institutul National de Cercetare-
Dezvoltare Delta Dunarii

Danube Delta National Institute for
R&D - Tulcea

INHGA Institutul National de Hidrologie si The National Institute for Hydrology
Gospodarire a Apelor and Water Management

INSP/NIPH Institutul National de Sanatate National Institute of Public Health
Publica

IPCC Grupul Interguvernamental al Intergovernmental Panel on Climate
Natiunilor Unite pentru Schimbarile | Change
Climatice

INPO - Institute of Nuclear Power

Operations
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Acronym Romanian English

ISCIR Inspectia de Stat pentru Controlul State Inspection for the Control of
Cazanelor, Recipientelor sub Boilers, Pressure Vessels and
Presiune si Instalatiilor Installations

K-Box Container de depozitare intermediara | Shielded interim storage container
ecranat

KHNP - Korea Hydro & Nuclear Power Co.

LAR riscul atribuibil pe durata vietii Lifetime Attributable Risk

LCM Laboratorul Control Mediu al Cernavoda NPP Environmental
CNE Cernavoda Control Laboratory

LDE/DEL Limita derivata de evacuare Derived Emission Limit

LILW-LL Deseuri de activitate joasa si medie Low and Intermediate Level
de viata lunga Radioactive Waste, Long Lived

LILW-SL Deseuri de activitate joasa si medie Low and Intermediate Level
de viata scurta Radioactive Waste, Short Lived

LTO Operare pe termen lung Long Term Operation

MACSTOR Depozit Modular cu Ventilatie Modular Air-Cooled STORage
Naturala

MB Monitorizarea biodiversitatii Monitoring of biodiversity

MDA Activitate minima detectabila Minimum Detectable Activity

MEG/GEM Monitor de Efluenti Gazosi Gaseous Effluent Monitor

MEL /LEM Monitor de efluenti lichizi Liquid Effluent Monitor

MID Masina de Incarcat Descarcat Loading- Unloading Machine

MMAP/MEWF Ministerul Mediului, Apelor si The Ministry of Environment,
Padurilor Waters and Forests

MS Ministerul Sanatatii Ministry of Health

N/A Neaplicabil Not applicable

NBS Biroul National de Standarde National Bureau of Standards

NMC Norme de managementul calitatii in | Quality management norms in the
domeniul nuclear nuclear field

NSN Norma de securitate Nucleara Nuclear Safety Norm

OBT Tritiu legat organic Organicaly Bound Tritium

OCPI Oficiul de Cadastru si Publicitate Cadastre and Real Estate Advertising
Imobiliara Office

OM/MO Ordin de Ministru Minister's order

OPEX Experienta de exploatare Operating experience

OG/GO Ordonanta de Guvern Government Ordinance

OUG/GEO Ordonanta de Urgenta Emergency Ordinance

PAEC Planul National de actiune pentru National Action Plan for Circular
Economia circulara Economy

PCA Punct de Control Acces Access Control Point

PCB Bifenili policlorurati Polychlorinated biphenyls

PHWR Reactor cu Apa Grea sub Presiune Pressurized Heavy Water Reactor

PIT Panouri de Izolare Termica Thermal Insulation Panels

PLGS Centrala Nucleaoelectrica Point Point Lepreau Generating Station
Lepreau

PM10/2.5 Particule Tn suspensie — fractiunile Particule matters 10/2.5
10/2.5

PNIESC Planul National Integrat in domeniul | National Integrated Plan for Energy

Energiei si Schimbarilor Climatice

and Climate Change
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radioactivitatii mediului

Acronym Romanian English
RFS Raport Final de Securitate Final Safety Report
RIM/EIA Raportul privind Impactul asupra Environmental Impact Assessment
Mediului Report
RNSRM Reteaua nationala de supraveghere a | The national network for monitoring

environmental radioactivity

RT-Ul si DICA

Retehnologizarea Unitétii 1 a CNE
Cernavoda si extinderea Depozitului
Intermediar de Combustibil Ars cu
module tip MACSTOR 400

Refurbishment of Unit 1 of
Cernavoda NPP and extension of the
Intermediate dry spent Fuel Storage
with MACSTOR - 400 modules

Nucleari

SCADA Monitorizare, Control si Achizitii de | Supervisory Control and Data
Date Acquisition

SCI sit de importantd comunitara Site of Community Importance

SDG Generatoare Diesel de rezerva Stand-by Diesel Generator

SDS Sistem de oprire rapida a reactorului | Reactor Shutdown System

SEN Sistemul Energetic National National Energy System

SF Studiu de fezabilitate Feasability Study

SLD/BLD Sub limita de detectie Below detection limit

SNEC Strategia Nationala pentru Economie | National Strategy for Circular
Circulara Economy

SPA Arii de Protectie Speciala Special Protection Areas
Avifaunistica

SPAI Sistemul de apa de stins incendiu Fire extinguishing water system

SPTC/PHTS Sistem primar de transport al caldurii | Primary Heat Transport System

SNN SA Societatea Nationald Nuclearelectrica | National Nuclearelectrica SA
SA Company

SSCE Sisteme, structuri, componente, Systems, structures, components,
echipamente equipment

STA Statia de Tratare Chimica a Apei Water Chemical Treatment Plant

SWC/LWC Container mic pentru deseuri/ Small Waste Container/ Large Waste
Container mare pentru deseuri Container

SWTF/LWTF Container mic ecranat pentru Small Waste Transfer Flask/Large
transferul deseurilor/Container mare | Waste Transfer Flask
ecranat pentru transferul deseurilor

THP Hidrocarburi totale din petrol Total hydrocarbons from petroleum

TLD/DTL Dozimetre termoluminiscente Thermoluminescent dosimeter

TSP Particule totale Tn suspensie Total Suspended Particles

U1, U2 Unitatile nuclearoelectrice 1 si 2 de Nuclear-electric Units 1 and 2 at
la CNE Cernavoda Cernavodi NPP

UNSCEAR Comisia Stiintifica a Natiunilor Unite | United Nations Scientific Committee
pentru Efectele Radiatiilor Atomice | on the Effects of Atomic Radiation

WANO Asociatia Mondiala a Operatorilor World Association of Nuclear

Operators
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1. PROJECT DESCRIPTION

1.1 Introduction

S. N. Nuclearelectrica S.A. - Cernavoda NPP branch has 2 nuclear power units in operation,
Unit 1 in commercial operation since December 1996 and Unit 2 since November 2007. Each unit
has one turbogenerator providing an electrical power of 706.5 MWe, for U1, 704.8 MWe respectively
for U2, using the steam produced by one CANDU-PHWR-600 type nuclear reactor. The nuclear
energy production technology at Cernavoda Nuclear Power Plant is based on CANDU (CANadian
Deuterium Uranium) nuclear reactor concept, which works with natural uranium and uses heavy
water (D20) as a moderator and cooling agent.*

The operation of the two reactors at Cernavoda currently provides approximately 20% of
Romania's energy needs. At the same time, the two units provide heating for more than 75% of the
population of Cernavoda town.

The operation of Units 1 and 2 at Cernavoda Power Plant is carried out within a well-defined
regulatory system under the strict control of the regulatory authority in the nuclear field, the National
Commission for the Control of Nuclear Activities (CNCAN). The operation of the two units is done
according to the national standards of radioprotection and nuclear security that take into account the
control of radioactive emissions in order to ensure the protection of workers on site, the population
and the environment against the effects of ionizing radiation. hese national standards are in full
agreement with the international recommendations established in the safety standards of the IAEA -
International Atomic Energy Agency. The IAEA's nuclear safety standards are based on the
conclusions of the United Nations Scientific Commission on the Effects of Atomic Radiation -
UNSCEAR and on the recommendations of the International Commission on Radiological Protection
- ICRP regarding the principles, criteria and methodologies of radioprotection of the public and the
environmen.

The aspects specific to the nuclear field, relevant for the assessment of the environmental
impact on Cernavoda NPP platfrome, take into account the conditions imposed by the Ministry of
Environment, Waters and Forests, CNCAN, and other regulatory authorities in specific fields (MS?,
ANAR?, IGSU* etc.), through the regulatory acts issued for Cernavoda NPP.

At present, the activity of the nuclear facilities U1, U2 and DICA on Cernavoda NPP site is
regulated by the Environmental Authorization published by "GD no. 84/2019 regarding the issuance
of the environmental authorization for the National Company "NUCLEARELECTRICA" - S.A. -
“Cernavoda NPP Branch - Unit no. 1 and Unit no. 2 of Cernavoda Nuclear Power Plant”.

The activity of the Cernavoda NPP is also subject to CNCAN rules requiring compliance with
dose limits (dose constraints) - established both for operating personnel and for the population and
the environment - for operation on the Cernavoda NPP site, i.e. compliance with the following
authorizations issued by CNCAN:

- Authorization for carrying out activities in the nuclear field No. SNN Cernavodd NPP U1
—01/2023 rev. 0 for the operation of the Cernavoda NPP, Unit 1 through the Cernavoda
NPP Branch, valid until 04/30/2061,

- Authorization for carrying out activities in the nuclear field No. SNN Cernavoda NPP U2
— 01/2020 for the operation of the Cernavoda Nuclear Power Plant, Unit 2 through the
Cernavoda NPP Branch, valid until 07.12.2030,

! Refurbishment of Unit 1 of the Cernavoda Nuclear Power Plant, Stage 2 - Feasibility Study, version v1, 2022
2 Ministry of Health

% National Administration "Romanian Waters"

4 General Inspectorate for Emergency Situations
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- Authorization for carrying out activities in the nuclear field No. SNN DICA -11/2024 for
the operation of Modules 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 of the
Intermediate Spent Fuel Storage Facility (DICA) through Cernavoda NPP branch, valid
until 15.07.2053,

- Authorization for carrying out activities in the nuclear field No. SNN CERNAVODA NPP
DIDSR -01/2023 for the operation of the Intermediate Solid Radioactive Waste Storage
Facility (DIDSR) through the Cernavoda NPP Branch, valid until 30.04.2033.

CANDU reactors have an initial lifetime of 30 years. Following a refurbishing process, this
lifespan can be extended by another 30 years.

Unit 1 of Cernavoda NPP has been in commercial operation starting on December 2, 1996.

SNN SA's strategy regarding the long-term operation of Unit 1 considers two operating
cycles for this objective, which are supported by management of aging activities and by refurbishing
the nuclear installation, in accordance with the Operating Licences issued by CNCAN.

Within the National Energy Strategy, nuclear energy production is one of the priorities for
Romania's energy security and for the reduction of greenhouse gas (GHG) emissions in the
energy production sector.

At the same time, Romania's National Energy and Climate Plan specifically emphasizes the
prospect of refurbishing Unit 1 of Cernavoda Nuclear Power Plant, thus ensuring a sustainable
transition towards production of electricity with low carbon emissions and covering between 5% and
10% of Romania's electricity demand in the next three decades.

The DICA development envisages the transition to the construction of MACSTOR 400
type modules in accordance with the ""Long-term strategy of SNN SA for the development of
the intermediate dry spent fuel storage and licensing with a view to extending the lifetime of
Units 1 and 2 harmonized with the observations of CNCAN and the Ministry of Environment™,
approved by the shareholders of SNN SA by AGOA Decision no. 8/28.09.2017. The Cernavoda
NPP spent nuclear fuel management policy and the provisions of the long-term strategic
document for the development of the DICA at Cernavoda NPP are in line with the provisions
of the National Medium and Long-Term Strategy for the Safe Management of Spent Nuclear
Fuel and Radioactive Waste. This national strategy was developed by the Nuclear Agency for
Radioactive Waste (ANDR) in consultation with the main generators of radioactive waste in
Romania and approved by GD 102/2022.

MACSTOR 400 represents the more compact module version developed by AECL (Atomic
Energy of Canada Limited in colaborare cu KHNP - Korea Hydro & Nuclear Power Co.), starting
from the MACSTOR 200 storage module project designed by AECL. The DICA extension process
involves increasing the intermediate storage capacity by introducing modules with double storage
capacity compared to those currently in use and by increasing the current storage area. This will
increase the number of MACSTOR modules from a total of 27 modules to 37 modules, of which 17
are MACSTOR 200 modules and 20 will be MACSTOR 400 modules.

The operation of the DICA involves the construction of the intermediate storage modules at a
pace in line with the operation of the U1 and U2 nuclear power units.

The Cernavoda NPP spent fuel management policy consists of:

« Wet storage in the reactor spent fuel pool for a minimum of 6 years;
« long-term interim storage in dry storage facility for spent fuel until the availability of
the deep geological repository (DGR) to be commissioned by ANDR.
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The extension of the DICA will provide for the long-term interim storage of spent fuel
resulting from the operation of units 1 and 2 of the Cernavoda NPP, with two operating cycles each.

Through the refurbishment project SN Nuclearelectrica S.A. aims to extend the lifetime of
Unit 1 so as to ensure the long-term safe operation of the plant with a second operating cycle. This
Is the main objective of the project. The investment is in line with Romania'’s electricity needs, given
that the demand for electricity is expected to grow in the medium and long term, requiring significant
investment to reduce the gap between generation and demand. Nuclear power can prove to be a cost-
effective solution in the long term, capable of meeting growing electricity needs while decarbonising
the energy sector. Nuclear power is considered a ”climate-neutral energy” source.

In addition to the main objective, the secondary objective of the refurbishment project
includes the equipments upgrade and improvement of Cernavoda Nuclear Power Plant, thus aiming
to increase operational safety beyond the current minimum requirements. Combined, the two
objectives contribute to:

« the development of radioactive waste handling and interim storage facilities that will be
used for the long-term operation of the Cernavoda Nuclear Power Plant (Units 1 and 2)
and for a possible expansion (Units 3 and 4;

« increase the stability of the network by ensuring a reliable coverage of the basic load; meeting
the increase in electricity demand;

« affordability of electricity prices for the population and businesses;

e reducing electricity imports.

The Project: ,,REFURBISHMENT OF CERNAVODA NPP Ul AND EXTENSION OF
INTERMEDIATE DRY SPENT FUEL STORAGE WITH MACSTOR - 400 MODULES”
consists of two sub-projects:

» Sub-project Refurbishment of Unit 1 of Cernavoda NPP (RT-U1) - which will consist in the
replacement of the components of the reactor assembly, in the rehabilitation and upgrading of the
systems in the nuclear part and in the classical part of the unit and the accomplishment of the
infrastructure necessary for the implementation of the subproject;

» Sub-project Extension of the Intermediate Storage of Spent Fuel with MACSTOR 400 type
modules (DICA-MACSTOR 400) - which will consist in the construction and putting into service of
modules with double the storage capacity than those currently used and in increasing the current
storage area, in order to ensure the intermediate storage of the cooled spent fuel that will result from
the operation of the Ul and U2 nuclear power units at the Cernavodd NPP and in their second
operating cycle. Thus, the DICA-MACSTOR 400 sub-project is a support for the long-term operation
of the nuclear power units.

According to Law no. 292/2018 regarding the assessment of the impact of certain public and
private projects on the environment, for the purpose of approving the development of the project
”Refurbishment of Cernavoda NPP Ul and extension of intermediate dry spent fuel storage with
MACSTOR - 400 modules”, proposed to be located in Constanta county , Cernavoda city, Medgidiei
str. no. 2. (Cernavoda NPP site), owner Societatea Nationala Nuclearelectrica SA., the classification
stage was completed, and the Ministry of Environment, Waters and Forests - representing the central
environmental protection authority with attributions in the regulation of this project - published the
Decision of the scoping stage no. 1/23.02.2022 by which it is proposed to start the environmental
impact assessment procedures, without the need for adequate assessment and assessment of the
impact on water bodies. (Annex 3)
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The project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate dry spent
fuel storage with MACSTOR - 400 modules ”, is under the scope of the Convention on environmental
Impact assessment in a cross-border context, adopted in Espoo on February 25, 1991, ratified by
Law no. 22/ 2001, with subsequent additions.

SN Nuclearelectrica SA submitted to MMAP the necessary documentation to start the
consultation process within the EIA procedure with potentially affected parties, in accordance with
the provisions of art. 3 of the Espoo Convention, on 24.02.2022. MMAP sent the project notification
to the responsible authorities in Bulgaria, Hungary, Serbia, Ukraine and the Republic of Moldova.
Austria subsequently indicated its intention to participate in the environmental impact assessment
procedure.

This document represents the Environmental Impact Assesment Report (EIA Report) for
the project "'Refurbishment of Cernavodia NPP Ul and extension of intermediate dry spent fuel
storage with MACSTOR - 400 modules', developed according to the recommendations of Order no.
269/2020 on the approval of the general guide applicable to the stages of the environmental impact
assessment procedure, the guide for environmental impact assessment in a cross-border context and
other specific guidelines for different fields and categories of projects, Annex 1 - General guide
applicable to the stages of the assessment procedure of the impact on the environment.

When developing the EIA, there were taken into consideration the provisions of Law no.
292/2018, Annex no. 4 Information requested from the project owner for projects subject to
environmental impact assessment, and of the Guidance on the content of the Environmental Impact
Report for the project "Refurbishment of Cernavoda NPP Ul and extension of intermediate dry spent
fuel storage with MACSTOR - 400 modules" - annex to the address DGEICPSC/R/14305/19.07.2023
issued by MEWF.

1.2 General information regarding the project

1.2.1 Name of the project
”Refurbishment of Cernavoda NPP Ul and extension of intermediate dry spent fuel storage with
MACSTOR - 400 modules”
1.2.2 Components of the project
The project subject of the present EIA consists of two sub-projects:

— Sub-project Refurbishment of Unit 1 of Cernavoda NPP (RT-U1);
— Sub-project Extension of the Intermediate Storage of Spent Fuel with MACSTOR 400 type
modules (DICA-MACSTOR 400).
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1.2.3 Information on the project holder

Company name: National Nuclearelectrica SA (SNN SA) -
Cernavoda Nuclear Power Plant Branch (Cernavoda NPP)
Postal address:
e SNN-SA: Bucharest, Crystal Tower building, Bd. Iancu de Hunedoara, No. 48, Code 011745;
e (Cernavoda NPP Branch: str. Medgidiei no. 2, Cernavoda town, cod 905200, Constanta
county.

Phone number, fax and e-mail address, website address:
e SNN — SA: phone +40 21 2038200; fax: 021 3169400,
email: office@nuclearelectrica.ro; http://www.nuclearelectrica.ro;
e Cernavoda NPP Branch: phone 0241 801001; fax: 0241 239266;
e-mail: Corespondenta. UNKNOWN@nuclearelectrica.ro ; http://www.nuclearelectrica.ro/cne.

Legal/authorized representatives, with identification data:
e Cosmin Ghita - General Manager of SNN-SA,
email: office@nuclearelectrica.ro; phone +4021 2038200; fax: +4021 3169400 s i
e Valentin Nae — Manager of Cernavoda NPP;
e-mail: Corespondenta. UNKNOWN@nuclearelectrica.ro ;
phone +40241801001; fax: +40241 239266.

Cernavoda NPP environmental manager:
e Irina Florenta Marin - Head of Management Systems Development and Monitoring
Department,
e-mail: Florenta.Marin@nuclearelectrica.ro ; phone +40241 801505; fax: +40241 239266.
Contact person:
e Nineta Balas — Head of Quality Assurance, Management Systems and Environment
Department RT Ul;
e-mail:Nineta.balas@nuclearelectrica.ro phone +40241 803179; fax: +40241 239266.

1.2.4 Information about the certified author of the impact assessment study

In accordance with the provisions of Law no. 292/2018, Art 12, this RIM is developed by
experts whose competence is recognized according to the specific legislation in force, certified by the
commission in charge of attestation that operates within the professional association in the field of
environmental protection, recognized at national level as well as by the authorities with
responsibilities in the field of control of nuclear activities.

The association consists of the following members:

- SC CEPSTRA GRUP SRL

- RATEN NUCLEAR RESEARCH INSTITUTE PITESTI
- SC SUPPORT UNIT FOR INTEGRATION SRL

- SC OCON ECORISC SRL

- CP MED LABORATORY SRL.
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The attestations/certifications held by experts — individual and legal persons, in accordance
with the specifics and nature of the investment project under the environmental impact assessment
procedure, are the following:

e SC CEPSTRA GRUP SRL.:

— Certificate of attestation Series RGX n0.027/07.10.2021. Type of studies and attestation fields:
RIM-4, EGCA; EGZA.

— The organization owns an environmental laboratory - Accreditation Certificate No. LI 1239 for
NOISE tests.

— Certificate of Acceptance for carrying out activities in the controlled area of the operating
companies No. CA 03/2023.
e RATEN Nuclear Research Institute Pitesti

— The organization owns the Laboratory for Radioprotection, Environmental Protection and Civil
Protection - LRMPPC - Designation Certificate No. LI03_LRPMPC/2021 1136 for TESTS.

— Certificate of Acceptance for the extension of authorized activities in the controlled area of an
operating company No. CA 04/2024.

— Licence to practise No DCCN 10/2024 in the nuclear field: ON, SD LEVEL 3 - Expert in
radiological protection - Alexandru Toma.

— Licence to practise No DCCN 11/2024 in the nuclear field: SD LEVEL 3 - Expert in radiological
protection - Dulama Cristian Nicolae.
e SC SUPPORT UNIT FOR INTEGRATION SRL

— Certificate of attestation Series RGX no. 398/06.10.2022. Type of studies: EA si MB

e OCON ECORISC SRL

— Certificate of attestation Series RGX no. 240/31.05.2022. Type of studies and attestation fields:
RS-4
e CP Med Laboratory SRL

— The organization owns a testing laboratory - Accreditation Certificate No. LI 1136 for
TESTS/SAMPLING (water, eluate, soil, acoustic field, fixed source emissions, immissions,
sampling for subsequent tests)

— Certificate of attestation Series RGX no. 251/07.06.2022. Principal level expert - individual. Type
of studies: EGSC.
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1.3 Importance of project implementation

The refurbishing project of Unit Ul at Cernavoda NPP is of national importance and is
considered a priority investment project as an intervention by the Romanian state, being included in:

» Romania's energy strategy 2025-2035, with the perspective of 2050.

(https://energie.gov.ro/strategia-energetica-nationala/)
» The National Integrated Plan in the field of Energy and Climate Change 2021-2030

(PNIESC) April 2020 - published in the Official Gazette, Part | no. 963bis from October 8,
2021.

» The medium- and long-term national strategy regarding the safe management of spent
nuclear fuel and radioactive waste — approved by GD no. 102/2022 - published in the
Official Gazette, Part | no. 89bis of January 28, 2022.

> Nuclear Safety Guide on the preparation of the refurbishment of nuclear installations -
GSN 07, approved by Order of the President of CNCAN no. 341/09.01.2019 and published
in the Official Gazette, Part I, no. 22 of 09 January 2019.

Romania's energy strategy 2025-2035, with the perspective of 2050, provides that
Romania needs pragmatic development benchmarks, and the Energy Strategy vision is to grow the
Romanian energy sector. The development of the energy sector requires, on the one hand, coherent
and clear energy policies, and on the other hand - investments in low-carbon energy production, by
substituting the use of coal with natural gas and renewable energy sources or investments in
increasing nuclear energy capacities, investments in the refurbishment, expansion and
modernization of energy networks by introducing digitalization and smart grids or the realization
and completion, where appropriate, of cross-border interconnections with neighboring countries and
investments in storage capacities.

According to Romania's Energy Strategy, the refurbishment of existing nuclear units and the
construction of new large nuclear units - are considered priority investments, which lead to the
achievement of the fundamental objectives of the strategy.

Nuclear energy, an energy source with low carbon emissions, has a significant share in the
total national electricity production - about 18% and represents a basic component of the energy mix
in Romania. Nuclear energy in Romania is supported by internal resources and infrastructure that
cover the entire cycle opened by nuclear fuel; practically, Romania has a high degree of independence
in the production of nuclear energy.

The Integrated National Plan in the field of Energy and Climate Change 2021-2030
(PNIESC) April 2020 includes the refurbishing project mentioning the following:

”Extending the operating life of Units I and 2 from Cernavoda NPP is an efficient solution,
given that the extension by one more life cycle is done at costs around 40% of the value of a new
objective of the same capacity, through which it is possible to ensure the supply of electricity without
greenhouse gas emissions, with minimal impact on the environment, at competitive costs, thus
contributing sustainably to the decarbonization of the energy sector and the achievement of
Romania’s energy and environment targets for the year 2030, in line with the objectives expected
at the European and even global level (the Paris Agreement). ”
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The medium and long-term national strategy regarding the safe management of spent
nuclear fuel and radioactive waste, from 19.01.2022, applies to:

- ,activities for the safe management of spent nuclear fuel from the operation of nuclear
installations for the production of electricity and research reactors;

- safe management activities of radioactive waste from the operation, refurbishing and
decommissioning of nuclear power generation facilities, research reactors and from
industrial, medical and research activities that use radioactive sources.”

The content of the National Program for the responsible and safe management of spent
nuclear fuel and radioactive waste is established in accordance with the provisions of Directive
2011/70/EURATOM, as well as with those of the applicable national legislation.

According to this legislation, SNN SA as nuclear licensee is responsible for the pre-disposal
of radioactive waste and spent nuclear fuel generated by Cernavoda NPP, while the Nuclear and
Radioactive Waste Agency is responsible for the final disposal of radioactive waste and spent
nuclear fuel.

The extension of the intermediate storage capacity of spent fuel in the existing DICA
MACSTOR 200 Facility, in operation at Cernavoda NPP site, by introducing MACSTOR 400
modules, is a planned measure for improving the efficiency of the intermediate storage of spent
fuel, per surface unit, in order to accommodate the spent fuel produced by the refurbished units
U1 and U2, over the period of two operating cycles.

According to the medium and long-term National Strategy on the safe management of spent
nuclear fuel and radioactive waste, the pre-disposal of radioactive waste represents - "any of the
activities performed before final storage, such as sorting, characterization, collection, treatment,
conditioning, intermediate storage, including the preparation of final storage packages".

As part of the planned measures to improve pre-disposal activities, the medium- and long-
term national strategy for the safe management of spent nuclear fuel and radioactive waste envisages
the extension of the intermediate storage capacity for radioactive waste resulting from the
refurbishment activities at Cernavoda NPP. Thus, the provision of the intermediate storage
capacity for the radioactive waste resulting from the refurbishing will be done by fitting the
Reactor Building of Unit 5 as the new DIDR-U5.

In line with the objectives of the National Medium and Long Term Strategy for the Safe
Management of Radioactive Waste and Spent Nuclear Fuel, approved by GD 102/2022, the
National Agency for Radioactive Waste (ANDR) is responsible for the construction of a surface
repository for low and intermediate level radioactive waste - Final Repository for Low and
Intermediate Radioactive Waste (DFDSMA).

The National Program integrated into the National Strategy provides the following on
concepts, plans and technical solutions for the safe management of spent nuclear fuel and radioactive
waste from generation to final disposal:

”a) Low and intermediate level short-lived radioactive waste - LILW-SL, generated from the
operation, refurbishment and decommissioning of the nuclear units at the Cernavoda NPP will be
permanently stored in a surface repository, DFDSMA. Activities for the siting and construction of
this repository will be planned so that the facility will become operational in 2028. Until the
commissioning of the DFDSMA, LILW-SL radioactive waste will be intermediately stored in
dedicated facilities at the Cernavoda NPP site;
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b) Spent nuclear fuel is currently considered as waste and will be disposed of in a deep
geological repository, together with low and intermediate level long-lived radioactive waste - LILW-
LL. The siting and construction of this repository will be planned so that the facility will become
operational in 2055. Until the deep geological repository is operational, both spent nuclear fuel and
LILW-LL radioactive waste will be stored in interim storage in dedicated facilities.”

According to the legislation, SNN SA as nuclear licence holder is responsible for the pre-
disposal of radioactive waste and spent nuclear fuel generated by the Cernavoda NPP.

The operation of the two nuclear units at the Cernavodd NPP results in quantities of
radioactive waste (low and intermediate level radioactive waste with short-lived radionuclides)
which are intermediately stored on the Cernavoda NPP site in an interim storage facility, and which
must be finally and safely disposed of in the DFDSMA repository.

The DFSMA will be designed and built to ensure the safety of occupationally exposed
personnel, the public and the environment, with a margin large enough to cover possible uncertainties
in the input data and modelling. DFSMA will be designed to have a maximum storage capacity of
122000 m? of treated and conditioned low and intermediate level short-lived waste. DFSMA will
contain a maximum of 64 storage cells, to be constructed in 8 stages, with 8 cells/stage
commissioning.

At present, Romania decided to use nuclear fuel in an open cycle, considering spent nuclear
fuel as high-level radioactive waste to be disposed of in a deep geological repository (DGR).

Spent nuclear fuel and radioactive waste (LILW-LL) generated from the operation of the
Cernavodda NPP will be intermediately stored in dedicated facilities on the plant site, until the Deep
Geological Repository (DGR) is commissioned, according to the National Medium and Long
Term Strategy for the Safe Management of Radioactive Waste and Nuclear Fuel.

It is the Government's policy that geological disposal should be carried out as soon as
reasonably practicable, taking into account economic and social factors, so as not to impose
undesirable burdens on future generations. °

The Extraordinary General Meeting of Shareholders of SNN SA approved by Decision
n0.27/23.12.2013, the strategy and plan for the refurbishment of Unit 1 of the Cernavodd NPP, in
order to extend its lifetime.

Also, the Extraordinary General Meeting of SNN Shareholders on 25.10.2019 approved
Decision no. 10 regarding the modification of the DICA investment project, the transition from
MACSTOR 200 type modules to MACSTOR 400 type modules respectively.

5 National medium and long-term strategy for the safe management of radioactive waste and spent nuclear fuel, approved by GD
102/2022
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1.4 The necessity of the project

We present below the general information regarding the two subprojects and the importance
of their implementation.

Subproject RT-Ul

Nuclear power plants, like other industrial installations, have a limited lifetime. In the case of
CANDU plants, this time is given by the lifetime of the pressure tubes, the most physically strained
components of the reactor structure.

In the case of CANDU-type power plants, the life time is given by the time analyzed for the
fuel channels, Calandria tubes and feeders. When designing these specific equipments, it was taken
into account that they would work for 30 years, at a capacity factor of 80%, which leads to 210000
"Effective Full Power Hours" (EFPH). Considering that the current capacity factor of nuclear power
plants is higher than 90% (compared to that of the '70s/80s'), current studies and experiments have
demonstrated that it is possible to operate up to 245000 EFPH, which will allow the operation of
CANDU-type power plants for up to 30 years.

At the beginning of the 2000s, as the first CANDU plants were approaching the end of their
first 30-year operating cycle, the CANDU project licensee developed a refurbishing technology that
would allow them to operate for another operating cycle. The main element of this technology is
the changing of CANDU reactor components (fuel channels, calender tubes, feeders, etc.), for
which the life span ends at the end of the first operating cycle.

From the operating experience so far, it appears that the refurbishing of the CANDU
reactors is technically and economically feasible, allowing the extension of their operating life by
one more operating cycle, under appropriate conditions of safety and economic efficiency.

Until now, the following CANDU nuclear power plants have been refurbished and are
operating in their second life cycle: Point Lepreau, Embalse, Bruce Power 1, 2 & 6 si Darlington 2 &
3, and the refurbishment of the other units at Bruce and Darlington continues.

The main advantages for the refurbishment of a nuclear unit after the end of the first life cycle
are the following:

- the refurbished nuclear unit is able to operate at the project parameters for one more
operating cycle for an investment of about half of the investment for building a similar
nuclear objectiv;

- the refurbishment of a nuclear unit is more advantageous than the construction of a new
capacity, in that it does not require the authorization of a new location for this unit;

- the estimated duration for the refurbishment of a nuclear unit is significantly shorter
than the duration of the construction of a similar new unit, based on the experience of
other CANDU nuclear unit operators.
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In terms of policies and strategies, the Integrated National Plan for Energy and Climate
Change 2021-2030 (PNIESC) specifically highlights the prospect of refurbishing of Unit 1 of
Cernavoda NPP, in addition to building at least one new nuclear unit by 2030 (ensuring thus a
sustainable transition towards electricity production with low carbon emissions), while the
National Energy Strategy 2025-2035, with the perspective of 2050, underlines the strategic
option of nuclear energy generation for Romania including by the refurbishment of existing
nuclear units.

Considering all these, by Decision no. 27/23.12.2013 of the Extraordinary General Meeting
of SNN Shareholders, the Strategy and plan for the refurbishment of Unit 1 Cernavoda NPP was
approved, in order to extend its life, and by Decision no. 9/28.09.2017 the Extraordinary General
Meeting of SNN Shareholders approved the start of Phase | of the Strategy for the Refurbishment
Project of Unit 1 Cernavoda NPP.®

Subproject DICA-MACSTOR 400

In order to support the specific needs for the operation of the nuclear power units at
Cernavoda NPP, the most important aspect is related to the management of spent nuclear fuel,
for which the phased construction works of the Interim Spent Fuel Storage Facility (DICA) are
underway.

The DICA project, as approved by Environmental Agreement no. 2058/22.04.2002 issued by
Environmental Protection Inspectorate of Constanta, relies on the construction of MACSTOR 200
type modules and stipulates the storage of spent fuel that meets the thermal storage conditions in 27
monolithic concrete modules, arranged in 3 rows, which represents the storage capacity of spent fuel
from the operation of two nuclear units, with a single operating cycle. The current, approved and
allocated site of DICA, on which 17 MACSTOR 200 modules will be built out of the 27 modules
originally envisaged and approved, does not provide the necessary intermediate storage space for the
spent fuel resulting from the operation of 2 nuclear units with 2 cycles of operation, thus being
necessary to extend the intermediate storage capacity of the spent fuel.

SNN SA's long-term strategy for the development of the Intermediate Burnt Fuel
Storage Facility (DICA) and authorization in the perspective of extending the life of Units 1 and
2, revised and consistent with the requirements and recommendations of CNCAN and of the
Ministry of Environment, was approved by the shareholders SNN by AGOA Decision no.
8/28.09.2017 and later amended by AGOA Decision no. 10/25.10.2019.

The development of DICA takes into account the transition to the construction of
MACSTOR 400-type modules in accordance with the revised long-term SNN SA Strategy.
MACSTOR 400 represents the more compact module version developed by AECL (Atomic Energy
of Canada Limited in collaboration with KHNP - Korea Hydro & Nuclear Power Co.), starting from
the MACSTOR 200 storage module project designed by AECL.

® Notice on the endorsement/approval of the start of Phase 1 of the Strategy for the Unit 1 Refurbishment Project
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According to the development plan for the DICA objective, it is intended to build, starting
with Module 18, a number of 20 MACSTOR 400 type modules. The construction of the 17th
MACSTOR 200 type module is planned to be completed at the end of semester | 2024, the
construction of Module 18 - the first of the MACSTOR 400 type - to begin with the second semester
of 2025 and to last for 1.5 years.

Nuclear energy, an energy source with low carbon emissions, has a significant share in the
total national electricity production - 20% in 2022 - and represents a basic component of the energy
mix in Romania.’

From this perspective, the projects initiated on the Cernavoda NPP platform, aimed at
the refurbishment of Unit Ul and the completion of Units 3 and 4 respectively, priority
investments for the energy sector in Romania, will contribute to ensuring the achievement of
environmental and energy security objectives and targets, security of supply and diversification
of sources for a balanced energy mix, to ensure the transition to an energy sector with low
greenhouse gas emissions and an affordable energy price for consumers.

1.5 Description of the location of the project

1.5.1 General description of the project location

The Cernavoda NPP site is located in Constanta county, approx. 2 km SE from the town of
Cernavoda and approx. 1.5 km NE of the first watergate of the Danube-Black Sea Canal (CDMN),
being bordered to the northeast by Valea Cismelei, and to the southwest by DJ 223 and the secondary
railway line, access to the industrial area and the port of Cernavoda. The Cernavoda NPP platform
resulted from the excavations from the former llie Barza limestone quarry, with a current elevation
of + 16.00 mdMB compared to the level of the Baltic Sea.

The nuclear site was authorized by Site Authorization no. 1/665 of September 30, 1978 issued
by the State Committee for Nuclear Energy (CSEN), and the land related to the construction of the
plant was defined following the State Council decree no. 15 of 10.01.1979 and represents the property
of SNN SA, according to the Certificate of Attestation of Land Ownership Series M03 no.
5415/25.04.2000 issued by the Ministry of Industry and Commerce.

Both subprojects, RT-U1 and DICA-MACSTOR 400, will be carried out on the current site
of Cernavoda NPP.®

1.5.2 The land use regime in the area of the project location

In accordance with the legislation in force in the nuclear field, the lands related to the location
of the Cernavoda NPP will be used only with the approval of the National Commission for the Control
of Nuclear Activities (CNCAN) and the Cernavoda NPP, only constructions related to the operation
of the nuclear power plant, construction works for roads, railways, technical-building networks,
derivation channels, facilities and technical equipment of the area being allowed.

The legal status of the land on which the RT-U1 and DICA-MACSTOR 400 project is located,
was established by State Council Decree no. 31/27.01.1986 (for the construction of Cernavoda NPP
Units 1-5), the land being expropriated.

l Electricity production and consumption in Romania, by types of producers, http://www.sistemulenergetic.ro/

8 presentation Memoir - ”Refurbishment of Cernavodda NPP Ul and extension of intermediate dry spent fuel storage
with MACSTOR - 400 modules”’, November 2021
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The land related to the Project consists of plots inside the Cernavoda NPP premises, which is

the property of SNN-SA, according to the Land Deed Extract for information no. 41832/28.07.2022
issued by OCPI Constanta and the Certificate of Attestation of Land Ownership, series M03, no.
5415, issued by the Ministry of Industries and Resources, at 25.04.2000.

According to the Urbanism Certificate no. 37 din 03.04.2024, the land related to the location

of the RT-U1 and DICA-MACSTOR 400 project:

it is located in the inner city of Cernavoda, Constanta county, according to P.U.G. approved
by H.C.L. no. 242/2014,

it is found in the Territorial Reference Unit U.T.R. A3 - sub-area of production units related
to NPP.

category of use: yards, constructions.

The area of the land on which the RT-U1 and DICA-MACSTOR 400 project will be carried

out is approximately 325000 square meters.

1.5.3 The objectives located in the vicinity of the project site, in premises of the NPP

On the Cernavoda NPP site there are the following objectives °:

Unit 1, nuclear facility in operation since December 2, 1996;

Unit 2, nuclear installation which is in the exploitation stage since November 1, 2007;

The buildings and installations of Units 3 and 4, under conservation;

Unit 5, for which the destination has changed, from construction of a nuclear power plant, to
a useful support objective for the lifetime of Units 1 and 2 in operation and of the future Units
3 and 4, according to DEI 6983RP of 08.11.2016 with the Annex of 11.05.2020 issued by
APM Constanta,

The Intermediate Spent Fuel Storage Facility (DICA), used for dry intermediate storage of
CANDU-6 (natural Uranium) spent fuel bundles, resulting from the operation of Units 1 and
2;

The Intermediate Radioactive Solid Waste Storage Facility (DIDSR), in which the
radioactive solid waste generated from the operation of Units 1 and 2 of the nuclear power
plant is temporarily stored.

Office buildings, thermal start-up plant, etc. - necessary for the activity.

The activities related to the implementation of the two subprojects will be carried out on the

Cernavoda NPP platform, as follows:

The actual refurbishment activities, consisting of replacement, repair and modernization
works, will take place inside Unit 1

The set-up of the support spaces for refurbishment, respectively the construction works for
permanent, temporary and temporary spaces/buildings, will be done in the perimeter of Unit
1 - located in the SE part of the NPP platform, in the area of Unit 5 - in the N part of the
Cernavoda NPP platform, as well as in the area located south of DICA — in the W part of the
NPP platform

DICA extension - in the extension of the current DICA site, towards the area of Unit 5.

° Final Nuclear Security Report Unit 1 - Summary, February 2023
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The layout of the surfaces related to the two sub-projects compared to other objectives on the
Cernavoda NPP site and the area related to the construction site are shown in the following figure:

#

Fig. 1 Illustration of the area allocated to th RT-U1 éna DICA-MACSTOR 400 broject within the
Cernavoda NPP platform (edited on the basis of public data*® and plans provided by the owner)

1.5.4 Distances between the location of the project works and the objectives of interest outside
the project area

1.5.4.1 Distances from the location of the project works to the nearest localities

The nearest towns to the area of influence of Cernavoda NPP as a whole are:
— the town of Cernavoda - located approx. 1.6 km NW of the Cernavoda NPP platform,
— the village of Stefan cel Mare located approx. 2 km SE of Cernavoda NPP,
— the village of Seimeni located approx. 2.4 km NE,
— the village of Dunarea located approx. 8.5 km NE,
— the village of Capidava located approx. 15 km NE,
— the village of Topalu located approx. 22 km N.

Based on the nuclear security analyzes proposed by the activity owner - SNN SA and approved
by CNCAN, exclusion zones and low population areas were defined.

As a result, the following areas were established around Cernavoda NPP:

— an exclusion zone within a radius of 1 km around the reactors in operation - an area in
which there are taken measures to exclude the location of permanent residences for the
population and the development of social and economic activities that are not directly related
to the operation of Cernavoda's NPP nuclear facilities;

— a low populated area with a radius of 3 km around the reactors in operation - in which
measures are taken to restrict the location of permanent residences for the population and the
performance of social and economic activities.™

10 Cernavoda City Hall, Cernavoda PUG - Functional zoning, https://primaria-cernavoda.ro/administratie/directii-si-
servicii/compartiment-urbanism/pug-plan-urbanistic-general/
1 Final Nuclear Security Report Unit 1 - Summary, February 2023
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1.5.4.2 Distances from the location of the project works to the nearest historical monuments
with cultural value of national interest

According to the List of historical monuments 2015 - Constanta county, an integral part of the
Annex to MO no. 2314/2004, with subsequent amendments, and the National Archaeological
Repertoire provided by Government Ordinance no. 43/2000 regarding the protection of the
archaeological heritage and the declaration of some archaeological sites as areas of national interest,
republished, with subsequent amendments and additions, respectively according to the Map Server
for the National Cultural Heritage, the Cernavoda NPP platform is located in an area with a
concentration in the territory of built heritage with cultural value of national interest - Cernavoda
town, Mircea Voda and Topalu communes.

The relief and climate conditions were favorable for habitation, the monuments dating from
various eras (Byzantine era, Hellenistic era, Hellenistic/Roman era, Roman era, prehistory).

2 ANCPI "Contains public information based on the Open Government License v1.0", www.geoportal.gov.ro
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The closest archaeological sites of national interest are the Necropolis of Axiopolis (RAN
Code 60785.02, LMI Code CT-1-m-A-02620.02 — approx. 2.5 km WSW and Valul de piatra from
Cernavoda (RAN Code 60785.04, LMI Code CT-1-m-A-02559.01) — about 2.5 km SW.

The "Axiopolis" Museum, which belongs to the Constanta National History and Archeology
Museum, presents prehistoric, Daco-Roman, Roman-Byzantine archaeology, treasure from the feudal
period and illustrates modern and contemporary achievements®3. The museum is in Cernavoda,
approx. 2.3 km NNW of the NPP platform.

Among the closest representative historical monuments in the city of Cernavoda is Geamia
(LMI Code CT-11-m-A-02874) ~2 km NNW, the Church “St. Emperors Constantine and Elena" (LMI
Code https://ro.wikipedia.org/wiki/Cod:LMI:CT-11-m-A-02873) ~ 2.5 km NNW and the Charles I
Bridge (designed and executed under the direction of engineer Anghel Saligny) with the "Dorobants"
statues (LMI Code LMI Code: CT-11-m-A-02872) ~3 km NW.

No monuments of historical and cultural interest were identified in the Cernavoda NPP
perimeter.

1.5.4.3 Distances from protected natural areas
This sub-chapter presents the location of the project in relation to the Natura 2000 sites:

— located within a radius of 15 km from the project: ROSPA0039 Dunére - Ostroave, ROSC10022
Canaralele Dunarii (which includes 2.534 Cernavoda Fossil Site and 2.355 Seimenii Mari Fossil
Site), ROSPA0012 Bratul Borcea, RAMSAR RORMSO0014 - Bratul Borcea, ROSPA0002 Allah
Bair - Capidava (which includes Nature Reserve 2.367 Allah Bair Hill), ROSPA0001 Aliman -
Adamclisi, ROSCI0353 Pestera - Deleni, ROSCI 0412 Ivrinezu.

— located up to 30 km from the project: ROSCI0O053 Allah Bair Hill, ROSCIO071 Dumbraveni -
Valea Urluia - Lacul Vederoasa (also includes 2.351 Aliman Fossiliferous Site and 1V.30
Vederoasa Lake), ROSCI0172 Padurea and Valea Canaraua Fetii - lortmac, ROSCI0278
Bordusani - Borcea, ROSCI0319 Mlastina de la Fetesti, ROSPAO007 Balta Vederoasa,
ROSPAO0012 Bratul Borcea, ROSPA0054 Lacul Dunareni), to which are added the natural
reserves of national interest IV.26 - Bratca Forest (included in ROSCI0022 Canaralele Dunarii)
and 2.352 Neo-Jurassic Reef from Topalu ( included in ROSCI0022 Canaralele Dunarii).

— The areas located at distances greater than 30 km from the project are also graphically
represented, respectively 2.350 Limestone walls from Petrosani - Deleni Commune
(approximately 34 km in a straight line), 2.361 Dumbraveni Forest (approximately 33 km in a
straight line), 2.369 Canaralele from Port Harsova (approx. 39 km in a straight line), IV.24 Celea
Mare - Valea lui Ene (approx. 36 km in a straight line), IV.19 Ostrovul Soimul (approx. 47 km
in a straight line), 1. 25 Padurea Cetate (approximately 39 km in a straight line).

13 https://www.minac.ro/muzeul-axiopolis-cernavoda.html
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Fig. 4 lllustration of distances between the project site and protected natural areas located within a radius of 40 km

14 Ministry of Environment, Waters and Forests, https://www.mmediu.ro/categorie/date-gis/205
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Tab. 1 Minimum distances from the project site to protected natural areas within 40 km and spatial orientation

No. Site N2000 Site name Distance | Cardinal
(m) point
1 ROSCI10022 Canaralele Dunarii 2178.12 | NW
2 | ROSCI0053 Dealul Alah Bair 22542.62 | N
3 | ROSCIO071 Dumbraveni - Valea Urluia - Lacul 15117.77 | SW
Vederoasa
4 | ROSCI0172 Padurea si Valea Canaraua Fetii - lortmac 24269.41 | SW
5 ROSCI0278 Bordusani - Borcea 18753.48 | NW
6 | ROSCI0319 Mlastina de la Fetesti 15904.11 | W
7 | ROSCI0353 Pestera - Deleni 12740.04 | SE
8 | ROSCI0412 Ivrinezu 7563.02 | S
9 | ROSPA0001 Aliman - Adamclisi 11498.78 | S
10 | ROSPA0002 Allah Bair - Capidava 8702.63 | N
11 | ROSPA0007 Balta Vederoasa 15392.96 | SW
12 | ROSPA0012 Bratul Borcea 10016.44 | NW-W
13 | ROSPAO0039 Dunare - Ostroave 1684.23 | W
14 | ROSPA0054 Lacul Dunareni 24269.41 | SW
15 Pereii calcarosi de la Petrosani 35541.66 | S
16 Padurea Dumbraveni 38317.50 | S
17 Padurea Cetate 41562.29 | SW
18 Ostrovul Soimul 46694.31 | SW
19 Valea lui Ene 38202.56 | N
20 Canararele din portul Harsova 40267.06 | N

Distances to protected natural areas located on the territory of Bulgaria: SCI BG0000106
Harsovska Reka and SPA BG0002039 Harsovska Reka — 61 km from the project, SCI BG000017
Suha Reka and SPA BG0002048 Suha Reka — 37 km from the project.

1.5.5 Distances from the location of the project works to the borders with Bulgaria,
Ukraine, the Republic of Moldova, Serbia, Hungary and Austria

The proposed project, intended for the Cernavoda nuclear power plant, falls under the scope
of the Convention on environmental impact assessment in a cross-border context, adopted in Espoo
on February 25, 1991, ratified by Law no. 22/2001, with subsequent additions.

As part of the regulatory procedure, the Ministry of the Environment requested neighboring
states to participate in the environmental impact assessment procedure and the following states
expressed their interest: Bulgaria, Ukraine, Republic of Moldova, Serbia, Hungary and Austria.

The distances from the Cernavoda NPP site to the borders of these states are:

- approx. 36 km from Bulgaria,

- approx. 112 km from Ukraine,

- approx. 128 km from the Republic of Moldova,
- approx. 421 km from Serbia,

- approx. 575 km from Hungary,

- approx. 926 km from Austria.
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Fig. 5 Distances from the Cernavoda NPP site to the borders of the interested states
(edited based on public sources'® ¢ 17 and plans provided by the owner)

1.6 The physical characteristics of the entire project, including, if applicable, the necessary
demolition works, as well as land use requirements during the construction and operation
phases

1.6.1 The program for the implementation of the project

1.6.1.1 Project phases and durations

Subproject RT-Ul

The sub-project RT-U1 is structured in three phases:
o Phase 1 — Defining the object of the Unit 1 refurbishment project, the start of which was

approved by Decision no. 9/28.09.2017 of the Extraordinary General Meeting of Shareholders of
Societatea Nationala Nuclearelectrica S.A.

The activities in this phase consist in contracting the necessary technical studies to identify
the activities to be carried out within the Refurbishment Project and are initiated the activities required
for the preparation of the documentation for obtaining the approvals and agreements in order to start
the project activities, as well as the documentation necessary for the execution of the project's
infrastructure.

According to the Note regarding the approval/acceptance of the start of Phase 1 of the Strategy
for the project of refurbishment Unit 1 approved by Decision no. 9/28.09.2017 of the Extraordinary
General Meeting of Shareholders of Societatea Nationala Nuclearelectrica S.A., phase 1 started at the
beginning of 2018.®

Phase 1 have been finalized with the approval of the feasibility study, by Decision no.4 from
23.02.2022, of the Extraordinary General Meeting of the Shareholders of the Nuclearelectrica
National Company.

The duration of the phase November 2017 — February 2022

15 Natural Earth - Made with Natural Earth. Free vector and raster map data @ naturalearthdata.com

16 ANCPI — Administrative-territorial units - Data produced by ANCPI,, www.geoportal.gov.ro

17 EEA- CLC_2018 DOI (vector): https://doi.org/10.2909/71c95a07-e296-44fc-h22b-415f42acfdf0
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o Phase 2 — Preparing the implementation of the Project, in which it is completed the process
of obtaining of the approvals, agreements and authorizations necessary for the start of the works on
the refurbishment Project. After obtaining these authorizations, or in parallel, all the design and
execution works for phase 3 (the actual refurbishment) will be contracted and works will be carried
out to create the related infrastructure - organization/refurbishing/building the necessary spaces
(workshops, changing rooms, offices, concrete platforms), as well as spaces specially arranged for
the storage of radioactive waste resulting from the project.

— Notification to the European Commission (EC) in accordance with Article 41 of the Euratom
Treaty;

— Obtaining construction permits from the National Commission for the Control of Nuclear
Activities (CNCAN) for the radioactive waste intermediate storage resulting from the
refurbishment period, as well as for the construction of the auxiliary buildings;

— Obtaining other approvals, agreements and authorizations necessary to start the refurbishment
project;

— Obtaining the environmental agreement for the refurbishment project;

— Drafting financial packages and obtaining financing;

— Purchase of equipment and components with a long manufacturing cycle;

— Awarding engineering, procurement, and construction (IPC) contracts;

— Construction/arrangement of radioactive waste storage structures resulting from
refurbishment;

— Set-up of the facilities for the storage of heavy water;

— Separating access and ensuring physical protection for Unit 2;

— Special arrangements to ensure physical protection during the refurbishment project;

— Organizing the construction site (including the construction of buildings for staff training on
simulators, offices).®

At the end of phase 2, the infrastructure will be completed and ready for the start of Unit 1
refurbishment activities.

The estimated duration of phase 2 of the Unit 1 Refurbishment Project: March 2022 —
December 2026.

o Phase 3 — The implementation of the project - consists in shutting down Unit 1 for a period
of at least 2 years, during which the replacement of components with a limited lifespan will be carried
out, as well as other rehabilitation and modernization works, to operate Unit 1 for another operating
cycle.®

The main activities of this phase are:

— Shutting down the unit and unloading the nuclear fuel,

— Drainage and storage of heavy water, drying and decontamination of the sistems from the
nuclear side where works are about to be carried out;

— Conditioning for conservation of the system during the shut-down period;

— Preparing the reactor building and the reactor assembly,

— Dismantling feeders, fuel channels, calandria tubes and preparing them for storage as
radioactive waste;

— Installation of calandria tubes, fuel channels and new feeders;

— Managing radioactive waste;

— Carrying out other planned works, identified in the process of defining the purpose of the
project;

19 Presentation Memoir - “Refurbishment of Cernavodd NPP Ul and extension of intermediate dry spent fuel storage
with MACSTOR - 400 modules”’, November 2021

This report is protected by Law no. 8/1996 on copyright and related rights, rights belonging to CEPSTRA GRUP and SNN S.A. 30



Environmental Assessment Report for the Project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate
dry spent fuel storage with MACSTOR - 400 modules”

— Reinstalling the physical protection and access control systems as for an operational nuclear
unit;

— Restoring the configuration of the systems, filling with heavy water and performing pressure
tests;

— Putting the equipment and systems back into operation and demonstrating the fulfillment of
the project requirements, where they have been modified;

— Loading the fuel and reaching the criticality of the reactor;

— Carrying out all unit commissioning tests, including the performance test;

— Project closure — acceptance and decommissioning or preservation of the temporary facilities
used in the refurbishment process.

The estimated duration of phase 3 is at least 2 years: 2027 — 2029.

Subproject DICA-MACSTOR 400

The works on the DICA - MACSTOR 400 subproject will be carried out in stages, module by
module, the pace of completion of the DICA - MACSTOR 400 Subproject being staggered in such a
way as to ensure the necessary storage space for the spent fuel at Cernavoda NPP and which meets
the transfer conditions according to CNCAN regulations and applicable CNCAN authorizations.

The execution of the first MACSTOR 400 module (module 18) is expected to start in the
second half of 2025, after obtaining all the approvals and agreements required by the Urban Planning
Certificate and the Site/Nuclear Safety and Construction Authorizations from CNCAN.
The execution time of a MACSTOR 400 module is approx. 1.5 years.

1.6.1.2 The main stages of the project
The implementation of the Project involves the following main stages:

Subproject RT-Ul

— preparing the necessary infrastructure, setting up the appropriate space in U5 Reactor Building
(the new DIDR-U5) for the intermediate storage of radioactive waste, setting up facilities
(light structures) for the temporary storage of recoverable/recyclable waste, setting up spaces
for the temporary storage of materials, equipment used in the refurbishment activities,

— Unit 1 shutdown and unloading the nuclear fuel, preparation of the reactor building and the
reactor assembly, isolation, decontamination, drainage, drying, retubing the reactor,
management and storage of radioactive waste, technological tests and commissioning, closure
of the project - reception and decommissioning or preservation of the temporary facilities used
for refurbishment.

Subproject DICA-MACSTOR 400

— extension of the DICA site from an area of about 24000 m? to approx. 40000 m? (the area
included between the limits of the external fence of the objective),

— land preparation, construction of MACSTOR 400 modules with dimensions of 12.95 m x
21.94 m x 7.60 m and a double storage capacity compared to MACSTOR 200 modules, with
phased execution, module by module, staggered so as to ensure the necessary intermediate
storage space for the spent fuel from the refurbished U1 and U2 nuclear power units, which
are in operation,

— Performing other planned works, identified in the process of defining the scope of the project
(e.g. relocation of the power line poles from DICA site).
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1.6.2 The main activities for project implementation
Subproject RT-Ul

All the spaces necessary to carry out the preparatory and support activities of the
refurbishment will be located inside the Cernavoda NPP site.

The specific, refurbishment activities will be carried out inside the existing buildings,
related to Unit 1 and in the support spaces that will be specially built and arranged.

» Setting up the spaces and supporting infrastructure for refurbishment, outside the Unit 1

The preparation for the refurbishment of Unit 1 involves the following main developments on
the Cernavoda NPP:

a) construction of new buildings and temporary constructions:

e Buildings that will not contain radioactive material:

— Office building for refurbishment staff and archive building.

— The command center of retubing activities - temporary, container-type construction.

— Building for the specific training of the personnel involved in the retubing activity of Ul
reactor. The sub-project will be carried out by teams with experience in refurbishment
CANDU-6 type reactors, the on-the-job training aiming at the optimized approach,
adapted to the structural characteristics of Unit 1 at Cernavoda NPP.

— Reactor components building, clean room - for receiving, storing, inspecting, preparing,
cleaning and packaging the new components that are installed in the reactor building and
where the sensitive equipment used in the retubing activity will be calibrated and stored.
Components and equipment in this building are not radioactively contaminated.

— Building where the EPS batteries, control panels, automation, signaling and cables will
be located, to ensure the supply of electricity from batteries to vital consumers that must
be functional after an event in the Design Extension Conditions category.

— Metallic structure to support the cooling equipment belonging to the new Stand-by Diesel
Generators — SDG UL1.

— Emergency Diesel Generator - in the parking area on the WNW side of the Cernavoda
NPP site.

— Access Control Points (PCA) at different objectives/areas on the site — buildings for 3
permanent PCA (PCA12, 16 and 13A), modular containers for 2 temporary PCA (PCA4
and 13B).

¢ Buildings that will contain radioactive material:

— Extension of the changing rooms for the staff who will carry out activities in the
radiologically controlled area of Unit 1.

— Active Components Building - for the reception and preparation of the tools needed for
retubing. The facility will be used to receive, host, process and register/label the tools
used for retubing, for decontamination and to carry out their maintenance work.

— Auxiliary building U5 - for unloading radioactive waste transport containers and loading
storage containers.

— Space for the temporary storage of equipment removed from the radiological area and
which have fixed contamination - temporary light structure and with tight closures on the
platform of the current DIDSR.
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b) alterations of some existing buildings:

e Organization of the space inside the Unit 5 Reactor Building (the new DIDR-U5) for
intermediary storage of the low and intermediate level waste resulting from the refurbishment
of Unit 1 and the long term operation of the nuclear power units.

e Relocation of the overpass of the heating water/steam pipes and electrical cables, along
approximately 120 meters.

The authorization requirements for the new intermediate repository of radioactive waste -
DIDR (the new DIDR-U5) were established between CNCAN and SNN SA and recorded in the
Minutes of the meeting of 21.12.2021, approved by the president of CNCAN, with no. 3822 from
01.08.2022.

The assessment of the availability of the building (storage capacity and structural integrity)
was carried out in the framework of the Feasibility Study on the Management of Radioactive Waste
Generated during the Refurbishment of Unit 1 and during the Operation period of Units 1 and 2 from
Cernavoda NPP after Refurbishment, completed by The report drafted by KHNP in May 2021

The new DIDR-US5 will be installed inside the reactor containment of Unit 5, a building with
a diameter of 43 m and a height of 42 m, located on the Cernavoda NPP site, 60% completed and in
a state of preservation. The construction made of massive reinforced concrete elements, with a
thickness of over 1 m, will be intended for the intermediary storage of containers with radioactive
waste (correlated with the types of waste to be stored - activated, contaminated, operational). The
building will be equipped with ventilation, conditioning, and monitoring systems, specific for the
storage of low and medium radioactive solid waste (T1, T2 and T3).

The new DIDR-U5 will be linked to the new building provided for the transfer of radioactive
waste from transport containers to intermediate storage containers.

c) organization of access ways used temporarily (for access of equipment/tools/materials) and
permanently (for transporting radioactive waste), parking lots, other related works:

For the activities of the RT-U1 subproject, the road, and pedestrian walkways currently
existing inside the NPP premises will be used, where the road configuration allows, especially near
the outdoor concrete platforms in the construction site area of U3-U5. These roads will be used during
the execution works of the U1 refurbishment project, to move between the additional car parking area
and Unit 1.

Roads for transport exististing in the Cernavoda NPP premises will be used, during the
refurbishment works of U1, for the transport of heavy and oversized equipment on the route between
the area of Unit 1 and the area of warehouses and workshops located on the platforms next to units
U3-U5. Also, these roads will be used during the refurbishment works for Unit 1 for the transfer of
low and intermediate level waste resulting from the refurbishment activity on the route from Unit 1
to the future intermediate storage facility for radioactive waste that will be located in the reactor
building of Unit 5.

For the transfer of equipment/tools/materials, access will be through the following points:

— access control point, PCA#16, going forward the road in front of DICA, continuing
between U4 and U5 and then behind U4, U3, U2 until entering U1 - Nuclear Auxiliary
Services Building (CSAN -U1) or Integrated Building U1 - and returning on the same
route.
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— access control point, PCA#16, going forward the road behind DICA, continue behind U5
and then behind U4, U3, U2 until entering U1 Nuclear Auxiliary Services Building
(CSAN -U1) or U1 Integrated Building and returning on the same route.

The transfer of radioactive waste from RT-U1 to the new DIDR-US5 takes place on the CSAN-
U1 route, continuing behind U2, U3, U4, U5 buildings and entering the Auxiliary Building (unloading
hall) next to the new DIDR-U5. The trailer returns to U1 on the same route. Note: Radioactive waste
is transported exclusively on the Cernavoda NPP site.

Associated/auxiliary works supporting the project: The access and maneuvering roads as
well as the platforms necessary for the rehabilitation and redevelopment of the Emergency Facilities
Building - CFSU, approved by DEI 6983RP from 08.11.2016, will be used as support for the
development of DIDR-US located in the vicinity.

As part of the project, the existing parking lot in the WNW part of the Cernavoda NPP site,
in the access area from Medgidiei street, will be redeveloped.

d) concrete platform for construction site organization and the storage of containers:

The space provided for the organization of the construction site and for the storage of
containers will be set up in the NW part of the Cernavoda NPP site, to the W of DICA.

Situation Plan of the project, with the marking of the mentioned routes and roads, will be
submitted to the Ministryof Environment, Waters and Forests by the project’s owner.

» The implementation of refurbishment
The actual refurbishment of Unit 1 involves the following activities:
¢ Unit shut-down and unloading nuclear fuel

It is expected that Unit 1 will be shut down at the end of 2026. After shutting down the reactor,
the fuel will be unloaded from the reactor into the spent fuel storage pool.

o et

Fig. 6 The intermediate storage of dry spent fuel Fig. 7 The main discharge basin of the spent fuel

After unloading the spent fuel, the following activities will be performed:
e Preparing the reactor building and reactor assembly, isolation, draining, drying.

o Drainage and storage of heavy water. The heavy water discharged from the reactor
systems will be stored in specially designed storage tanks for this purpose, at the
Cernavoda NPP site.

During the operation of the reactor, heavy water management involves the following
operations, carried out based on Cernavoda NPP procedures, respectively: storage
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(supply), recovery, treatment, and enrichment of heavy water. The management of heavy
water comprises four closed technological systems that manage the inventory of heavy
water (D20) in the reactor circuits, namely:

= The D20 storage system has the role of supplying with fresh D20, the systems
belonging to the primary circuit and the moderator and storage of DO originating
from the reactor circuits and from fresh/reconcentrated D>O transports;

= The D20 Vapor Recovery System has the role of reducing DO losses by recovering
the D,O vapors removed in the air of the technological rooms in the U1 Reactor
Building and reducing the tritium fields in certain areas of the U1 Reactor Building;

= The DO Purification System has the role of purifying the recovered heavy water and
the degraded water from the primary circuit and the moderator circuit;

= The D20 Reconcentration System has the role of increasing the isotopic of the heavy
water recovered from the primary agent and moderator systems to reintroduce it into
the plant systems. 2°

During the reurbishment, the entire amount of heavy water discharged from the reactor
systems — approx. 202.5 m® from the primary heat transport system and approx. 264 m*
from the moderator — will be stored in storage tanks specially arranged for this purpose,
at the Cernavoda NPP site.

o After draining the heavy water, the systems in the nuclear part to be worked on will be
dried and decontaminated.

Decontamination of the primary heat transport system is part of the preparatory activities
for retubing, aiming to reduce the levels of radiation fields in the work areas so that the
objectives of the ALARA plan can be met.?

Decontamination technologies applied to date at CANDU reactors include:
= Complete or subsystem decontamination of the primary heat transport circuit using
specific chemical processes;
= Removal of antimony isotopes (Sb-122 and Sb-124) from the core using using
specially dedicated technologies.

o Conditioning/preservation of systems during the shutdown period. This activity takes
place both in the nuclear part and in the secondary part. The conservation of the systems
will be carried out according to the recommendations in the programme developed under
the contract: "Elaboration of the conservation program of U1 systems/components during
the refurbishment period and technical assistance in its implementation at Cernavoda
NPP". The contract was awarded to the companies that developed such programs within
CANDU units previously refurbished in Canada and Argentina.

The conservation programme aims to maintain the integrity and performance of the
nuclear power plant's systems and components throughout the refurbishment period and
will complement existing reliability maintenance programmes for systems, structures,
components and equipment (SSCE). Since the refurbishment activities involve drainage
of most of the systems from the plant to facilitate activities for inspection, maintenance,
implementation of project modifications, replacement of equipment/components etc, the
ingress of air (oxygen) in the systems/components might facilitate onset of the surface
corrosion phenomena in the absence of protective or compensatory measures. The

20 Cernavoda NPP Level 1 Environmental Balance Report, 2018
2L Technical Solution to Replace Nuclear Fuel Channels, Calandria Tubes, and Feeders (ICCTCF) of the Cernavoda
NPP U1 Reactor, Doc. 79-01000-PLA-002 Rev. 0
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application, monitoring and evaluation of such measures will contribute to the safe
operation and will reduce the effects concerning equipment lifetime, respectively the time
needed for recommissioning of these systems at the finalization of refurbishment

The documents of the program, especially the specific conservation reports for the
systems (BSI)/components, contain information that describe the establishment,
maintaining, verification and control of the conservation state. These include details
concerning:

e Activities/actions needed to be implemented in operation of Unit 1, prior to the long
term shutdown for refurbishment (including those specific for regular shutdowns)
Requirements preliminary to the establishment of the conservation state
Description of the conservaton state
Maintaining of the conservation state
Monitoring of the conservation state parameters
Activities/actions for preparation for removing the conservation state
Removing the conservation state (prior to the recommissioning).

Thus, for the control of the corrosion the following methods are used: 2
— Humidity removal:

e Maintaining low humidity (below 40%) prevents the formation of a continuous water
layer, adsorbed on the surface of materials exposed to air. Without a conductive layer
present, corrosion reactions cannot occur uncontrolled. For removind and control of
humidity dryers, pumps, fans, etc. can be used.

e The application of hydrophobic film-forming amines or other hydrophobic coatings
also prevents the access of water to the metal surface.
The application of hydrophobic film-forming amines or other hydrophobic coatings
also prevents the access of water to the metal surface.

— Oxygen removal:

e Oxygen dissolved in water causes corrosion. Hydrazine in solution creates a reducing
environment, consuming oxygen and generating inert gas (N2Hs + O2 — N2 + 2H70).

e For materials exposed to air in the presence of high humidity, oxygen can be replaced
by an inert gas (e.g. nitrogen Ny).

— Controlling the chemistry of the filling fluid of a system has as its main purpose the
control of corrosion with the aim to ensure the lifetime of the equipment. Exclusion of
impurities such as salts, halogens and sulphur compounds helps to reduce the corrosion
rate. Similarly, there are defined optimal pH ranges, respectively of concentrations of
reducing agents (hydrazine), specific to the type of material (alloy) from which the
equipment/systems are made. The conditions required to minimize corrosion are
provided in the chemical specifications for each system. 2?

The conservation process is complex and aims to reduce general corrosion, the localized
corrosion due to a potential difference between the surfaces, the microbiologically induced corrosion
and corrosion due to biofouling, or appearing because of mechanical stress. Systems conservation
involves checks — inspections and monitoring — of both systems that are in conservation state and of
support equipment used for the installation and maintenance of the conservation.

22 Technical Report On The Basics Of The Conservation Program, Doc. CNPSA-SNN82-REP-002, September 2021
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e RT-U1 —retubing Unit 1 reactor

This activity involves several stages 23:

o Dismantling the feeders. At this stage, the 380 input feeders and the 380 output feeders
are dismantled, i.e. all the pipes including the coupling assemblies, sampling tubing and
temperature detectors. Thus, the entire length of the feeder tubes is removed, including
the impulse tubes connected to the feeders related to the monitoring of delayed neutrons
and the tubes of the temperature detectors related to each feeder. After removing the
feeders, the inlet and outlet collectors are inspected. Feeders and the other resulting waste
are collected in containers for radioactive waste and are transferred to the spaces specially
arranged for the intermediate storage of low and intermediate level waste, inside the Unit
5 Reactor Building of Cernavoda NPP.

Fig. 8 Dismantling the feeders

o Dismantling fuel channels, calandria tubes and preparing them for storage as radioactive
waste. After completing the activity of dismantling the feeders, the retubing cranes are
installed, and then with their help, the platform for dismantling the pressure tubes and
calandria tubes is also installed.

Fig. 9 The platform for dismantling the fuel
channels

23 Presentation Memoir - “Refurbishment of Cernavodd NPP Ul and extension of intermediate dry spent fuel storage
with MACSTOR - 400 modules”’, November 2021
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After the installation of the platform, the following activities are performed:

- cutting the compensator bellows;

- cutting the pressure tubes from the area of the swaged joint with the terminal fittings;

- removing the terminal fittings of the channels, which are placed in dedicated containers in
order to store them in the spaces specially arranged for the intermediate storage of radioactive
waste;

- removing of the calandria tube inserts which, in turn, will be placed in dedicated containers
for their storage in the spaces specially arranged for the intermediate storage of radioactive
waste;

- removing the pressure tubes, together with the calandria tubes and ring spacers. In order to
reduce the volume resulting from cutting the tubes, on the front of the reactor, on the platform
for dismantling the fuel channels, it is installed a volume reducing system the assembly
composed of pressure tubes, calandria tubes and ring spacers. After cutting and reducing the
volume, they are placed in dedicated containers for their storage in the spaces specially
arranged for the intermediate storage of radioactive waste.

Fig. 10 Equipment for the removal of pressure tubes and calandria mounted on the pressure tube and calandria
platform removal

o Installation of new fuel channels (pressure tube/calandria tube assembly) and feeders. After
dismantling the assembly composed of pressure tubes, calandria and ring spacers, the waste
reduction equipment is removed from the platform and the equipment is installed for the
inspection and cleaning of the area where the calandria tube will be fixed in the tubular plate
of Calandria and the compensating bellows. Also, the inner area of Calandria will be
inspected.

After the completion of the inspections, the activity of mounting the new feeders, calandria
tubes, pressure tubes together with the related assemblies will be carried out.
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Fig. 11 Installation of upper feeders

e Activities regarding radioactive waste management

It should be noted that all the equipment related to the operation of Unit 1 - the collection,
treatment and evacuation systems of liquid and gaseous effluents, in operation - will also serve during
the refurbishment period of Unit 1. The systems are presented in detail in sub-chapter 1.7.4
Installations for the retention, evacuation, and dispersion of liquid and gaseous pollutants (effluents)
in the environment.

Radioactive waste resulting from the dismantling activities of pressure tubes and calandria
and their related assemblies, after volume reduction, is placed in Small Waste Container/Large Waste
Container (SWC/LWC) type containers - as appropriate - and subsequently placed in authorised
containers, which will be transferred for interim storage in the new DIDR-U5.

The authorization requirements for the new intermediate repository of radioactive waste -
DIDR (the new DIDR-U5) were established between CNCAN and SNN SA and recorded in the
Minutes of the meeting from 21.12.2021, approved by the president of CNCAN with no. 3822 from
01.08.2022.

The assessment of the availability of the building (storage capacity and structural integrity)
was carried out in the framework of the Feasibility Study on the Management of Radioactive Waste
Generated during the Refurbishment of Unit 1 and during the Operation period of Units 1 and 2 from
Cernavoda NPP after Refurbishment developed by Korea Hydro&Nuclear Power Co. Ltd. in 2021.

In the process of Unit 1 refurbishment, the transfer and interim storage of the generated
radioactive waste is an activity of major importance.

The transfer of radioactive waste from the core during the refurbishment process at the
Cernavoda NPP to the intermediate radioactive waste storage facility (the new DIDR-U5) is carried
out in accordance with the technical retubing solution proposed by Candu Energy Inc. Thus,
Cernavoda NPP will build and provide interimediate storage facilities for medium radioactive waste,
consequently, the design and supply of storage containers must ensure:

- compatibility with the new facility;
- shielding in accordance with radiological security regulations;
- complying with the acceptance criteria of Cernavoda NPP.
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Two types of containers were used to handle the intermediate-level radioactive waste from
the refurbishment of CANDU 6 reactors: large containers (Large Waste Containers - LWC) for end
fittings, respectively small containers (Small Waste Containers — SWC) for pressure tubes, calandria
tubes and calandria tube inserts. These containers only ensure waste containment and not radiation
shielding. Therefore, for transport and transfer in storage structures, special containers are needed:
Small Waste Transfer Flask (SWTF) for SWC and Large Waste Transfer Flask (LWTF) for LWC,
which ensure shielding and transport under radiological security conditions within the controlled area
from Cernavoda NPP.

o Route of End Fittings

The end fittings removed from the fuel channels, using retubing tools, are placed in unshielded
containers (LWC) then loaded into a shielded transport container (LWTF). These full shielded
containers are transported inside the controlled area (by industrial road) to the Hall for unloading
containers with radioactive waste and storing containers with waste (hereinafter referred to as the
Hall). The transport of these shielded containers from Unit 1 to the Hall is done behind U1-U5 area.
During this transport, personnel access to this route is restricted.

After the shielded transport container has arrived in the Hall, it begins the transfer of the
unshielded containers containing end fittings from the shielded transport container to the shielded
intermediate storage container K-Box, which ensures both the reduction of the gamma dose rate
outside and the containment of radioactivity inside.

The transfer activity is carried out in a shielded and ventilated room (ventilation which is
provided with HEPA filters and which is connected to the active ventilation system in the Building
where the radioactive waste will be stored (Reactor U5 Building). After filling a container K-box, it
is sealed, decontaminated (if free contamination is identified on its exterior) and then transported to
the intermediate storage area located in the U5 Reactor Building where it will be stored until the deep
geological repository is commissioned.

o The route of the pressure tubes, calandria tubes and calandria tube inserts

The pressure tubes, the calandria tubes and the calandria tube inserts are removed using
retubing tools. In order to reduce the volume, the pressure tubes and the calandria tubes are shredded
directly after removing them from the core, using a special shredding system, system provided with
HEPA filters for retaining small radioactive particles. This activity is carried out in Unit 1 Reactor
Building. After this stage, the inserts of the calandria tubes, respectively the crushed pieces of the
calandria tubes and pressure tubes, are placed in unshielded containers (SWC) and then loaded into a
shielded transport container (SWTF). These full shielded-containers are transported to the Hall by the
industrial NPP road. The transport of these shielded containers from U1 to the Hall is done behind
U1-U5 area. During this transport, personnel access to this route is restricted.

After the shielded transport container has arrived in the Hall, it begins the transfer of the
unshielded containers containing the shereded pressure tubes and the calandria tubes, as well as the
calandria tube inserts, from the shielded transport container into the shielded intermediate storage
container, K-Box.

The transfer activity is carried out in a shielded and ventilated room (ventilation which is
provided with HEPA filters and which is connected to the active ventilation system in the Building
where the radioactive waste will be stored (Reactor Building U5). After filling a K-box container, it
is sealed, decontaminated (if free contamination is identified on its exterior) and then transported to
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the intermediate storage area located in the U5 Reactor Building where it will be stored until the deep
geological repository is commissioned.

e Carrying out other planned works, identified in the project definition process

Parallel with retubing of the reactor, during this long term shutdown period, other planned

upgrading works of the Cernavoda NPP will be carried out.

The main upgrading works (apart from retubing the reactor) consist of:

reengineering works of process computers (reengineering of power supplies, replacement of
intracabinet cables, reengineering of reference sources);

reengineering of the microcomputers of the reactor fast shutdown systems (SDS1 and SDS2);
eddy current inspections on the tubular bundles of the nuclear heat exchangers, to determine
their physical condition;

replacing the manual valves V1-V10 on the moderator system to ensure the system's
functionality for another 30-year operating cycle

replacing the P005, PO07, PO08 pumps on the service water system and the associated valves;
replacing the valves associated with the pumps on the condensate extraction system, to reduce
dynamic loads during transients;

replacing the heat exchangers of the Intermediate Cooling Water System to increase cooling
capacity;

internal inspections of tanks TK1-TK6 on the fast shutdown system of reactor no. 2 (SDS2) -
which uses gadolinium nitrate-based poison injection;

internal inspection of the helium tank related to the liquid poison injection system (SDS2);
inspection of moderator pumps to determine the degraded components that must be replaced,;
radiographic inspections of the bellows related to the liquid poison injection system to
determine the degree of aging and their replacement if necessary;

overhaul of the turbine, rewinding of the electric generator;

replacement of emergency diesel generators (EPS);

replacement of stanby diesel generators (SDG);

major overhaul of the motorized valves of the active zone cooling system (ECC);
replacement of the main condenser tubes, etc.

The non-radioactive equipment that will be replaced will be stored in the plant's warehouses,

after which a technical committee will carry out an evaluation regarding the possibility of reuse or
recovery.

e Activities necessary in order to put Unit 1 back into operation

After the completion of all the refurbishment activities, the necessary activities will be

initiated to put Unit 1 back into operation. In this sense, the following activities will be started:

reconfiguration of the physical protection and access control systems;

restoring the system configuration, their filling and performing pressure tests;

loading the fuel and reaching the criticality of the reactor;

carrying out all unit commissioning tests, under the supervision of CNCAN;

closing the refurbishment project — works acceptance and decommissioning or preserving the
temporary facilities used for refurbishment.
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Subproject DICA-MACSTOR 400

The increase in the storage capacity of the intermediate storage of spent fuel will be achieved
both by extanding the surface of the existing facility - and consequently the number of modules - as
well as by building modules with double the storage capacity compared to those currently used.

> Activities involved in the extension of the DICA site

The surface of the DICA site will be extended with about 16000 m? towards the new DIDR-
U5, respectively from 24000 m? to approx. 40000 m? (the area included between the limits of the
external fence of the objective), to allow the placement of a total number of 37 modules compared to
the 27 modules approved by the Environmental Agreement no. 2058/22.04.2002 for the existing
storage.

The increase of storage surface involves:

- the delimitation of the extended area of the DICA, towards the new DIDR-U5, by extending
the fence surrounding the site;

- reconfiguration of the physical protection system;

- expansion of the rain water sewer network system within the DICA premises;

- location of the site for the execution of new drillings for phreatic aquifer monitoring - 2 pcs.
- according to the specifications of the hydrogeological expert report issued by INHGA.

» Activities involved in the construction of MACSTOR 400 type modules

Ensuring the storage capacity of the dry spent fuel resulting from the operation of the two
nuclear units 1 and 2 with two operating cycles, involves the construction - starting with Module no.
18 — 20 MACSTOR 400 modules that have double the storage capacity of the currently used
MACSTOR 200 modules.

Land preparation and the construction of the modules will be carried out in stages, correlated
with the rate of generation of the spent fuel from the operation of the two nuclear units.

Execution of modules type MACSTOR 400 involves the same activities as in the case of
MACSTOR 200 modules and consists of the following works:

- excavations for the construction of foundations for modules, platforms, roads, gutters,
carriage-ways, and rain water collection;

- works for the construction of modules, platforms, roads, gutters, carriage-ways and rainwater
collection manholes;

- installation of the equipment/circuits that serve the DICA - MACSTOR 400 subproject;

- the installation of the gantry crane that serves each row of modules;

- technological tests and commissioning.

1.6.3 Demolition/decommissioning activities necessary for project implementation

The refurbishment of Unit 1 does not involve the demolition of some constructions, but there
will be works to relocate some water/heating pipe overpasses and existing cable routes over a length
of approx. 150 m.

To extend DICA with MACSTOR 400 modules, the following activities will be required:

- the demolition of a building with an area of 264 square meters and a height regime of one
floor, on a reinforced concrete structure with external walls and partitions made of BCA
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masonry, which is currently used as an archive, located in the area where the DICA will be
extended.

- the relocation of the medium voltage line LEA 20 kV which is located on the area where
DICA will be extended, which involves the dismantling and relocation of 8 reinforced
concrete poles. The medium voltage power line LEA 20kV is an aerial connection consisting
of 37 poles linking ENEL network to the transformation posts PA1 and PA3 20/6/0,4 kV.
From the 37 poles of the line, only 8 are on the extention area of DICA and their relocation
will be needed. This activity will be required around the year 2035.

1.6.4 Land use requirements

The "RT-U1 and DICA -MACSTOR 400" project will be carried out exclusively on the
authorized site of Cernavoda NPP, and the allocated area is approximately 325000 m?, according to
the plan attached to the Urban Planning Certificate no. 37/03.04.2024.

The Situation Plan of the project, annex to the Urban Planning Certificate, will be made
available for the Ministry of Environment, Waters and Forests by the project holder.

Tab. 2 Projected territorial balance for the RT-U1 and DICA-MACSTOR 400 project

Category Surface (m?) Occupancy percentage (%)
Total surface allocated to the 325000 100
project
Surface estimated to be 27300 8.4
temporarily occupied
Built-up surface, including 297700 91.6

roads and platforms

Subproject RT-Ul

Project implementation stage

The total area of Unit U1 - which includes the exploitation of specific nuclear equipment and
its annexes for production and distribution of electrical power is of 208710 m? (GD no. 1008/2005
for issuing of the Environmental Authorization for operation of Cernavoda NPP Unit 1).

The permanent roads, existing on Cernavoda NPP site that will be allocated to the transport
of equipment/machinery/materials during the implementation period of the project, according to the
attached plan, have the following routes:

— Entrance through PCA#16, continue the road in front of DICA, continue between U4 and
U5 and then behind U4, U3, U2 until entering U1 - Nuclear Auxiliary Services Building
(CSAN -U1) or Integrated Building U1 - and return on the same route with the length
L=1300 m.

— Entrance through PCA#16, continue the road behind DICA, continue behind U5 and then
behind U4, U3, U2 until entering UL CSAN -U1 or Integrated Building U1 and return on
the same route with the length L= 1750 m.

The road allocated for the transfer of radioactive waste from RT-U1 to the new DIDR-US5 is
on the route from CSAN-U1, continuing through the back of U2, U3, U4, U5 and entering the
Auxiliary Building (unloading hall) next to the new DIDR-U5. The trailer returns to U1 on the same
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route with a length of L= 1200 m. The road is permanent, being used both during the project
implementation and during the operational stage of the refurbished of Unit 1.

The access and maneuvering roads as well as the platforms required for the project include
the roads approved by DEI 6983RP of 08.11.2016 for the rehabilitation and reengineering of the
Emergency Situations Facilities Building - CFSU.

The area allocated to the development of the new DIDR-U5 will be surrounded with a fence
with length L=350 m and will include:

©)

O

O

the reactor building of Unit 5- arranging the space inside, for storage of
radioactive waste (the new DIDR-U5) with an area of 1492.25 m?, diameter of
43.60 m, and height about 42 m,

radioactive waste containers unloading and storage hall — with an area of 975
m? and height about 21 m,

the DIDR-U5 Access Control Point building (PCA13A) with the surface of
140 m?, surrounded by a fence on 3 sides L = 350m,

the active components repairing and decontamination building, with the
surface of 2860 m?, with a height of about 9.2 m.

As part of the project, the existing parking lot with the surface of 12000 m? located in the
WNW part of Cernavoda NPP site, in the access area from Medgidiei Street, will be redeveloped.

The project also provides for the arrangement of the following facilities:

- Permanent:

@)
@)

an EPS battery building with a surface of 370 m?, P+1;

clean room building (storage of new reactor components) with a surface of
1192 m?;

a Mock-Up simulator building, with a surface of 2675 m? and a height of about
12.2 m;

office building, P+3, with a surface of 1550 m?, and a height of about 15 m;
an archive building + offices for archive staff, P+1, with a surface of 1000 m?,
and a height of about 10 m;

coolers building SDG-U1, with a surface of 550 m? and a height of about 8 m;
Changing rooms for radiological area CSAN-U1 U1, at the level 105.41 m,
with a surface of 70m? and a height of about 4.5 m (room suspended on pillars);
Access Control Point 12; P+1, S= 1300 m? and a height of about 10 m;
Access Control Point Building - PCA 16, with a surface of 660 m?and a height
of about 10 m;

Emergency Diesel Generator — for PCA 16, sited close to the building, 30 m?
and a height of about 5.5 m;

Fire Water Station and Fire Extinguishing System, S = 600 m?and a height of
about 10 m;

Concrete platforms in a total area of 400m? for 3 transformers 6/04kW, 300 m?
for one transformer 110/6kW and 25 m?/ Emergency Diesel estimated at 8-
8.5KW and one more transformer 6/04kV — 100 m?. (located opposite the
building 1)

This report is protected by Law no. 8/1996 on copyright and related rights, rights belonging to CEPSTRA GRUP and SNN S.A. 44



Environmental Assessment Report for the Project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate
dry spent fuel storage with MACSTOR - 400 modules”

- Temporary:

o Space for the temporary storage of contaminated equipment/components
removed from Unit 1 (temporary light modular structure and with airtight
closures on the platform of the current DIDSR) - 660 m?;

o Temporary Access Control Point Building - PCA13B - with modular
Containers — 30 m? (2 pcs X 6 x 2.5, and a height of about 3.5 m);

o Command Center Building (Retube Operation Center ROC) — 60 m?;

o Temporary Access Control Point Building - PCA4 - with modular containers
60 m? — 4 pcs. x 6 x 2.5m? and a height of about 3.5 m;

o Isolation of the waste transfer route against U3-U4 , through a fence along the
passageway behind U3 and U4, until U2;

o U2 isolation by using two outdoor turnstiles and access gates at East and West
on the passage way between U1 and U2.

The area provided for the concrete platform for storage of containers for tools and devices
components, will occupy an area of 27300 m?, on the north-west side of the Cernavoda NPP site, to
the west of DICA.

Other spaces made available to contractors for site organization during the project period are:

- office spaces/locker rooms (barracks/office-type containers) for the contractor’s execution
staff, with an area of 3100 m?;

- workshop spaces, with an area of 15000 m?.

At the closure of the sub-project, the temporary facilities used for the refurbishment will be
decommissioned.

Project operation period

During the operation period of the refurbished Unit 1, the roads and permanent constructions
shown above will be used. All roads and access roads executed in the new DIDR-U5 area will be
used during the operation of U1 refurbished, U2, U3 and U4.

Subproject DICA-MACSTOR 400

Project implementation period

The area of the DICA location will increase by about 16000 m?, respectively from about
24000 m? to approx. 40000 m? (the area between the boundaries of the objective's outer fence) 24,

The area allocated to the sub-project, of 16000 m?, will be distributed as follows:

— Surface for MACSTOR 400-type modules: 320 m?/module x 20 modules = approx.
6400 m?

— Physical protection fence surface aprox. 3135 m?

— Road surface: 415 m? + 470 m?+ 147 m?+ 1696 = approx. 2728 m?

—  Platform surface: approx. 3323 m?.

Project operation period

As the operation of the DICA, both now and after the extension, involves the staged
construction of the storage modules, platforms, roads, tracks, gutters and rainwater manholes will be
constructed as the modules are built.

24 Urban Planning Certificate no. nr. 37/03.04.2024 — issued by Cernavoda Municipality
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During the operation period of DICA-MACSTOR 400 - the transfer of the cooled spent
nuclear fuel from the BCU to the MACSTOR 400 modules will be carried out on the same route
currently allocated for this activity (road that is included in the radiologically survey area on the
Cernavoda NPP platform, according to the attached situation plan).

1.6.5 Structural components

1.6.5.1 Construction details

The information is presented in subsections 1.6.2 Main activities for the implementation of
the project and 1.6.4 Land use requirements.

1.6.5.2 Construction methods adopted

Authorization of nuclear specific constructions and state control is the responsibility of
CNCAN, according to art. 35, letter o) of "Law no. 111/1996 on safe conduct, regulation,
authorization and control of nuclear activities, republished, with subsequent amendments and
additions™.

The definition of nuclear-specific constructions, as well as the application of art. 35 of the law
can be found in the Norms regarding the authorization of the execution of nuclear-specific
constructions, approved by the CNCAN President's Order no. 407/2005 and published in the Official
Gazette, Part | no. 193 of 01/03/2006, Cap. Il - Scope.?®

Also, the requirements regarding the quality of installations and technological equipment for
production provided in the field-specific regulations will be respected, according to the following
normative acts:

e CNCAN order no. 72/30.05.2003 for the approval of the Norms regarding the specific
requirements for quality management systems applied to construction-assembly activities for
nuclear facilities (NMC-08).

e Law no. 10/1995 regarding quality in construction.

Subproject RT-Ul

In the case of the RT-U1 Subproject, the following types of work will be carried out:

e replacement, repair and upgrading works of the systems, structures and components inside
Unit 1 that take into account the results of the assessment of their current state/condition, and
here we mainly refer to the retubing activities and replacement/modernization activities of the
equipment in the plant to ensure operation under nuclear and environmental safety conditions,
for another operation cycle;

e construction works of the buildings/spaces necessary to carry out preparatory and support
activities for refurbishment;

e construction works for the set-up of spaces within the Unit 5 Reactor Building for the interim
storage of radioactive waste resulting from the refurbishment of Unit 1 and from the operation
of the refurbished Unit 1 and Unit 2 (the new DIDR-U5).

SNN SA — Cernavoda NPP, as a member of the COG, participates in the Refurbishment
Forum, a working group created to share knowledge, experience, lessons to be learned and good
practices among CANDU plants, which were carried out or are carrying out refurbishment activities.

2 http://www.cncan.ro/assets/NCN/ncn01.pdf
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For the implementation of this project, Cernavoda NPP benefits from the support of the
experts of the Canadian Nuclear Partners company, who participated in refurbishment projects for
Candu power plants and who provided technical consultancy within the U1 Refurbishment Project.

SNN SA is affiliated to international profile organizations such as:

e CANDU Owners Group (COG) — whose members are the companies that have in operation
or under construction CANDU-type power plants, as well as service providers and design
organizations (AECL) that participate in certain programs. COG's mission is to provide a
framework for cooperation, mutual assistance, and information exchange for the purpose
of sustained development and progress in the operation and maintenance of CANDU power
plants

e World Association of Nuclear Operators (WANO) - international non-profit organization of
nuclear power plant operators, which promotes the highest standards of security and reliability
in the operation of nuclear power plants. WANO programs take place in the field of
information exchange, performance indicators, and technical support for members.

e Institute of Nuclear Power Operations (INPO) — non-profit organization whose vision is to
establish a global standard in the field of nuclear security.

Subproject DICA-MACSTOR 400

MACSTOR 400 represents the more compact version of the module developed by AECL
(Atomic Energy of Canada Limited in collaboration with KHNP - Korea Hydro & Nuclear Power
Co.), starting from the MACSTOR 200 storage module project, developed by AECL.

For the DICA - MACSTOR 400 Subproject the following works are required °:

e the increase of the surfaces occupied by roads and internal platforms;

e the extension of the physical protection fence and the perimeter ditch on the sides from the
U5 reactor building and from Cismelei Valley;

e the constrution of the carriage-ways for the rows of newly built modules.

The construction of the MACSTOR 400 module will be done in a similar way to that of a
MACSTOR 200 module.

After the groundworks are completed, the actual construction continues with the following
steps:

e The sub-base is poured, considering the rectangular shear studs that intersect in the middle of
the structure. The sub-base is built directly on top of the fill concrete;

e The module's raft is poured over two polyethylene sheets placed above the sub-base, between
which a lubricating material is applied. It is also poured to form the drainage within the
module.

e The side walls and re-check columns are then poured.
¢ Ventilation ducts, drainage lines, and SEGM pipes are integrated into the longitudinal walls.

e The walls are poured up to the ventilation openings; the verifications columns are positioned
at the upper level of the concrete;

% Presentation Memoir - “Refurbishment of Cernavodd NPP Ul and extension of intermediate dry spent fuel storage
with MACSTOR - 400 modules”’, November 2021

This report is protected by Law no. 8/1996 on copyright and related rights, rights belonging to CEPSTRA GRUP and SNN S.A. 47



Environmental Assessment Report for the Project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate
dry spent fuel storage with MACSTOR - 400 modules”

e Thermal Insulation Panels (PIT) are installed on the upper part of the inner face of the 4 walls;
e The PITs are installed at the soffit of the upper plate and the storage cylinders;

e The upper plate is cast in a single step. The weight of the upper plate is supported by temporary
supports;

e The concrete is poured for the ventilation channels on the lower side and for the sampling
boxes from the storage cylinders;

e The pouring of concrete in the air inlets is completed. This stage is performed separately to
facilitate the removal of the formwork;

e In the final stage, the ventilation and exhaust lines of the storage cylinders are welded on the
embedded sections, various steel elements are installed, the inside of the module and the air
circuits are cleaned, the mounting gap is closed, ending the civil construction works of the
module.

 1Inetapa finala, liniile de aerisire si evacuare ale cilindrilor de stocare sunt sudate pe sectiunile
inglobate, diverse elemente din otel sunt instalate, interiorul modulului si circuitele de aer sunt
curatate se inchide golul de montaj, incheind lucrarile de constructii civile ale modulului.

The storage cylinder of the module is made of galvanized carbon steel. Once filled with spent
fuel bins, the permanent plug, which is made of concrete lined with steel, is mounted on the top of
the storage cylinder and the top is welded to the storage cylinder.

The cylinders are supported only by the floor of the module at the bottom, they are free and
have seismic limiters, with the part containing the fuel, suspended in the space inside the module. At
the lower part of the storage cylinder, a seismic limiter is provided that allows the free thermal
expansion of the storage cylinders in the vertical direction, while restricting horizontal movements.
The upper part of the storage cylinder is covered with a flat metal cover mounted over the permanent
plug.

The cooling of the storage cylinders is achieved by natural convection and thermal radiation
from the surface of the storage cylinders and by conduction to the upper floor of the module.

The storage cylinders are embedded in the upper floor of the module, providing a gap that
allows the fuel bins to be loaded. Each cylinder is provided with a sealing plug made of steel-lined
concrete that provides shielding and closes the storage cylinder enclosure in the upper part. During
the transfer period, the permanent sealing plug is replaced by the temporary charging assembly plug
to reduce personnel exposure and to help meet radiation protection requirements during charging.
Once the loading of the storage cylinders is complete, the permanent sealing plug is repositioned over
the loaded cylinder.

In carrying out the DICA-MACSTOR 400 project, SNN SA —Cernavoda NPP benefits from
the results of the research and development programs carried out at AECL's Whiteshell laboratories
and from the experience of operating such modules.

1.6.5.3 Temporarily and permanently occupied land surface
The information is presented in subchapter 1.6.4 Land use requirements.
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1.6.5.4 The land areas occupied by each of the permanent components of the project
The information is presented in subchapter 1.6.4 Land use requirements.

1.6.6 Natural resources, raw materials and energy required to carry out the project

1.6.6.1 Natural resources

The realization of the RT-Ul and DICA-MACSTOR 400 project is done in the spirit of
sustainable development.

No resources from protected natural areas in the vicinity of Cernavoda NPP are used for the
project.

The renewable natural resources used for the execution of the project are:
- river stone, sand, wood - will be provided by the contractor;
- the soil - the terrain on the Cernavoda NPP site, on which the two sub-projects will be
developed,;
- water — from the holder's local water supply systems.

The needed mineral resources are extracted from licensed/regulated mines both from an
environmental point of view and in compliance with the rules of mineral resource exploitation.

1.6.6.2 Raw materials and energy
Subproject RT-Ul

During the preparatory phase of the refurbishment sub-project, materials will be used
for site organisation, construction/renovation of buildings, workshops, storage areas for the materials
needed for the refurbishment activities and for the storage of generated wastes, platforms and roads -
where appropriate.

The construction work related to the refurbishment subproject requires excavation works with
the displacement of a volume of 39196 m?® soil for fundations.

The main categories of construction materials and the estimated total quantities to be used for
the construction/arrangement of these constructions are:
— Concrete = 56000 m®
— Ballast = 16000 m®
— Rocks= 6000 m?
— Sand = 10000 tonnes
— Water = 15000 m®

The concretes will be supplied by authorized concrete mixing facilities, with certified concrete
mixers.

The fuels - diesel and gasoline - necessary for the operation of vehicles and equipment will
be obtained from authorized operators.

Estimated monthly energy consumption — 17 MWh.
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Subproject DICA - MACSTOR 400

The preparation of the sub-project requires the provision of physical protection, the extended storage
facility will be fenced with two fences (interior and exterior), with a distance of 8.00 m between them.
The inner fence is made of galvanized wire mesh supported by metal poles, with a height of 3.15 m,
with an overhang of about 0.60 m made of a row of barbed wire and a roll of NATO barbed wire.
The outer fence is made of bordered mesh panels supported by metal posts, with a height of 2.00 m,
with an overhang of about 0.60 m made of two rows of barbed wire and a roll of barbed wire. The
two fences provided with a reinforced concrete base are part of the physical protection system of the
DICA site and have an estimated total area of approx. 3135 m?.

The implementation of the subproject involves the phased construction of modules 20 type
MACSTOR 400, with a frequency of 1.5 years/module, starting from 2025.

The construction of the 20 MACSTOR 400 type modules (each module with a surface of
320 m? and a height of 7.6 m), requires the construction of 2728 m? of roads, as well as 3323 m? of
concrete platforms. The storage modules are made as a reinforced concrete structure, the walls and
floor of the modules with a minimum thickness of 965 mm also having the role of biological
protection.

The completion of the 20 MACSTOR 400 type modules on the extended DICA site involves
excavation works with the displacement of a total volume of soil estimated at 123300 m?®.

The main categories of construction materials and the estimated total quantities to be used are:
— Ballast = 3943 m®
— Rocks = 4447 m®
— Sand = 4608 m®
— Concrete = 120954 m®
The materials required for the execution of the sub-project will be delivered by the suppliers,
in a phased manner, correlated with the execution of each stage, with equipment and vehicles suitable
for the transport of each type of material.

During the execution of the subproject, the following water consumption is estimated:

— drinking water for the contractor's personnel - 2 m3/month - is provided by the contractor
through a supply contract with specialized companies

— process water for site activities - 5 m3/month - is provided by the contractor through tanks fed
from the Cernavoda town network.

During the execution of the subproject, a monthly electricity consumption of approx. 1200
kWh is estimated. Electricity is provided from the internal network of Cernavoda NPP.

During the execution of the sub-project, the following fuel consumption is estimated for the
vehicles and machines that serve the transport of personnel involved in the construction activities, the
supply of materials and the actual construction activities:

— 0.46 tons of diesel/month
— 0.01 tons of gasoline/month.

Gasoline and diesel will be provided from authorised operators.
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1.6.7 Equipment and other means that will be required

Subproject RT-Ul

During the implementation of the Unit 1 reactor refurbishment project, a series of equipment
specific to retubing operations will be used: feeder access platform, local control system of the
fuelling machine, PHTS circuit drying system, channel access platform fuel etc.?’. Also, a series of
means of handling and transportation of the resulting or necessary materials for the planned activities
will be used. These can be machines from the premises of the reactor building, the service building
and the new DIDR building, such as: overhead cranes, trolleys, hydraulic loaders, etc., as well as
specialized means of transport, such as: the radioactive waste transfer machine.

For example, waste containers will be handled with forklifts and machines specific to these
maneuvers. The transport of containers with non-radioactive waste for temporary storage or transfer
to other entities will be done by electric runabout, tractor, truck, authorized for the transport of non-
hazardous or hazardous waste (on a case by case basis), with the appropriate anchoring of the
transported products. 28

Subproject DICA - MACSTOR 400

For the construction of the module, there are used vehicles and machinery that consume fuels
derived from petroleum (diesel, gasoline).

For the transport of personnel involved in construction activities and for the supply of
materials, trucks, vans (up to 3.5 t), cars, bus/microbus for workers, concrete mixers, cranes are used
daily.

Bulldozers, 0.5t compactor cylinder, crawler excavator are used for the construction works.

The work schedule on the construction site does not exceed 10 hours per day.

1.6.8 Linear works - The route, horizontal and vertical alignments, excavations, and
earthworks

The route, horizontal and vertical alignments, excavations, and earthworks are presented in
subchapter 1.6.4 Land use requirements.

The situation plan of the project in which the roads, platforms and travel routes, horizontal
alignments are figured will be made available to the Ministry of Environment, Water and Forests by
the project owner.

1.6.9 Additional services necessary for project development

For the intermediate storage of low and medium radioactive waste (equipment, tools, pressure
tubes, calandria tubes) resulting from the refurbishment works of Unit 1, the new DIDR-U5 will be
set up.

For the safe transfer of this waste, transfer containers will be used, designed and tested for the
purpose of the sub-project, according to the norms applicable for the approval of containers for
radioactive waste, depending on the level of radioactivity.

27 Technical Solution to Replace Nuclear Fuel Channels, Calandria Tubes, and Feeders (ICCTCF) of the Cernavoda
NPP U1 Reactor, Doc. 79-01000-PLA-002 Rev. 0

28 Presentation Memoir - “Refurbishment of Cernavodd NPP Ul and extension of intermediate dry spent fuel storage
with MACSTOR - 400 modules”’, November 2021
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1.6.10 Further developments that may occur as a result of the project

The roads and platforms used temporarily in the process of Unit 1 refurbishment could be
used - as the case may be - during the refurbishment of Unit 2 and for the continuation of the
construction and completion of Units 3 and 4 at Cernavoda NPP.

The permanent buildings built as part of the RT-U1 and DICA extension project will be used
for future projects that will be developed on the Cernavoda NPP site.

1.6.11 Existing activities that will be modified or changed because of the project

Currently, the activity of the nuclear facilities U1, U2 and DICA on the Cernavoda NPP
platform is regulated by the Environmental Authorization approved by "GD no. 84/2019 regarding
the issuance of the environmental authorization for the National Company "NUCLEARELECTRICA"
- S.A. - Branch " Cernavoda NPP - Units 1 and 2 of the Cernavoda Nuclear Power Plant”.

Also, Cernavoda NPP holds CNCAN Authorizations for the operation of Unit 1, Unit 2, for
DIDSR and DICA for the intermediate storage of solid radioactive waste and respectively for dry
spent fuel, resulting from the operation of Units 1 and 2.

The implementation of the RT-U1 and DICA-MACSTOR 400 project involves the set-up of
the new DIDR-US5 for intermediate radioactive waste storage.

Thus, after the refurbishment, 2 (two) facilities for the intermediate storage of radioactive
waste will operate on the Cernavoda NPP site - respectively DIDSR and the new DIDR-U5 and a
facility for the intermediate storage of dry spent nuclear fuel — the extended DICA.

The operation of these repositories will be regulated by the nuclear activities regulatory body
and by other competent authorities, which will impose additional monitoring and reporting
requirements.

1.6.12 Existing or future relevant projects on the Cernavoda NPP site

Currently, the following projects are approved for development at the Cernavoda NPP site:

Tab. 3 Complex projects approved for development on the Cernavoda NPP site

Crt. Project Regulatory act Status
No.
1 | Nuclear Spent Fuel Interim Storage | - Environmental Agreement - ongoing project since

Facility (DICA) no. 2058/22.04.2002 issued by | 2003
- Dry storage of spent fuel, based on | the Constanta Environmental
the phased construction of Protection Inspectorate.
MACSTOR 200 modules, on the - DICA is integrated in the
24.000 m? area of DICA Environmental Authorization

of Cernavoda NPP approved by
GD no. 84/2019

2 | Continuation of construction works | Environmental Agreement by | - Estimated construction
and completion of Units 3 and 4 at GD no. 737/2013. period:
Cernavoda NPP, with CANDU 6- 2026-2030/2031
PHWR type reactors
- Electricity generation:

capacity ~2x700 MWe
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Crt. Project Regulatory act Status
No.
3 | Construction works of the - Environmental Agreement - Estimated
Cernavoda Tritium Removal Facility | no. 1/30.01.2023. implementation period:
- Tritium removal from the heavy 2023 - 2027

water (catalyzed isotopic exchange in
liquid form and cryogenic
distillation) at the Cernavoda NPP
site

4 | Works required to change the - Decision of the scoping stage | - Estimated
destination of the buildings (DEI) Nr. 6983RP/12.07.2016 | implementation period:
existing on the site of Unit 5 from and Annex from 1.05.2020 - | 01.08.2023 — December
that for a nuclear power plant, in issued by EPA Constanta. 2024

that for other useful support
objectives during the lifetime of the
Units 1 and 2 in operation and the
future Units 3 and 4 of Cernavoda
NPP, in order to ensure their
operation in safe nuclear conditions
and the fulfillment of all legal
requirements

- Relocating some existing support
objectives of Units 1 and 2 and
adding some additional functions, to
satisfy the imposed requirements
according to CNCAN, NSN-07.

1.6.13 Associated/ auxiliary works that are excluded from the assessment

The works associated/auxiliary to the project, of small scale excluded from the environmental
assessment are:

- relocation works of overpasses, water/heating pipes and cable routes, over a length of approx.
150 m.

- relocation of the medium voltage line LEA 20 kV from the DICA extension area, with the
dismantling and relocation of 8 reinforced concrete poles

- mounting and dismounting of containers for the personnel serving the activities of the site
organization.

1.6.14 Site restoration works in the area affected by the execution of the investment.
Subsequent uses of temporarily occupied land

The execution of the project does not require ecological reconstruction works, the location of
the project being located in the industrial zone, on the Cernavoda NPP platform - intended for carrying
out activities in the nuclear field.

The land related to the "RT-U1 and DICA - MACSTOR 400" Project consists of parcels
located on the Cernavoda NPP site, which is the property of SNN-SA, according to the Land
Ownership Certificate, series M03, no. 5415, issued by the Ministry of Industries and Resources, on
25.04.2000.

During the execution of the construction works of the spaces required for the RT-Ul
Subproject, limited portions of the soil around the construction will be affected. After the completion
of these works, the land will be rehabilitated by scarification, topsoil and inerables, if necessary.
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1.6.15 The size of any structures and other development works as part of the project

The information is presented in subsections 1.6.4 Land use requirements and 1.6.6.2 Raw
materials and energy.

1.6.16 Technological tests and commissioning stage for RT-U1

The technological testing and commissioning phase of the reactor after refurbishment is
essential in preparing the unit for re-entering commercial operation.

According to their status during the planned refurbishment outage, reactor systems are
classified as follows:

e Systems that remain functional during the retubing work. These systems may require
temporary modifications to ensure the necessary functions during the shutdown of the
unit for the purpose of refurbishment (e.g. instrument air system, water cooling systems,
ventilation systems)

e Systems that will be shut down or taken out of service, either fully or partially. This
category includes systems that will need to be disconnected or partially disassembled to
allow proper access to work areas for retubing (eg Liquid Injection Shutdown System,
Reactor Building Ventilation, Fuel Handling System) and/or other work areas related to
planned works at this outage.

e Systems with components and equipment that will be replaced during the outage
period (e.g. Primary Heat Transport System, Moderator System and Ring Gas System,
systems and circuits in the classic part of the unit).

Activities required for pre-commissioning testing of circuits and equipment shall be carried
out according to specific procedures developed for this purpose, based on the related design
configuration and operational test procedures prior to any power-up.?°

1.7 The main characteristics of the operational stage of the project

1.7.1 Description of the installation and technological flows
Subproject RT-Ul

According to the Nuclear Safety Guide regarding the preparation for the refurbishment of
nuclear installations, dated 12.12.2018, art. 4 para. (2): by refurbishment a nuclear installation it
is understood capital repair, modernization and improvement by replacing and/or modifying some
equipment or systems of the installation, in order to significantly extend its operating life, in
accordance with nuclear safety analyzes and evaluations engineering; refurbishment creates the
opportunity to improve nuclear safety to the level required by modern regulations and standards,
including by using the latest technical solutions and knowledge in the field of designing and operating
nuclear installations; refurbishment does not imply changing the technology of the nuclear
installation as a whole.

The refurbished Unit 1 at Cernavoda NPP will produce electricity as it does now, with the
help of a turbogenerator, using the steam produced from a CANDU-PHWR-600 type nuclear reactor,

29 Technical Solution to Replace Nuclear Fuel Channels, Calandria Tubes, and Feeders (ICCTCF) of the Cernavoda
NPP U1 Reactor, Doc. 79-01000-PLA-002 Rev. 0
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under conditions of nuclear safety and economic efficiency, ensuring the safety of personnel and of
own installations, the public and the surrounding environment.

The refurbished Unit 1 of Cernavoda NPP will provide electricity for another operation
cycle based on the same operating policies and principles (OP&P).

The design and operating configuration of the refurbished Unit 1 will be ensured and
maintained in accordance with the original design and the latest international nuclear industry
standards applicable to the CANDU 600 project. This nuclear installation consists of a nuclear reactor
Canadian type Deuterium Uranium 6 - Pressurized Heavy Water Reactor (CANDU 6 — PHWR) with
a thermal power of 2061.4 MWt and a turbogenerator with an electrical power of 706.5 MWe.

The following figure shows the simplified scheme of such a plant:

== CANDU

DIAGRAMA SCHEMATICA
CANDU 6

FASCICULT OF CONBUSTEA
WUCLEAR DIN URANILU WA TURAL

Fig. 12 Simplified technological diagram of the CANDU 6 nuclear power plant

The fuel is natural uranium (with a content
of about 0.7% U-235) in the form of charge-
discharge bundles from the reactor during operation
under load.

Fuel bundle features:

- Cylindrical shape;

- 37 elements;

- Length = 500 mm

- Diameter ~ 100 mm

- Mass = 24 kg

- Radioactivity: depending on the burn-up degree.

Caracteristici
+Forma: cilindrica;

+Lungime: 500 mm;

«Diametru: 100 mm;

+Masa: " 24 kg;

Dop element de combusibil +Numarul de elemente (creioane): 37

Placa de capat din Zircaloy

Fig. 13 Fuel bundle for the PHWR-CANDU 600 reactor

The reactor consists of a horizontal cylindrical vessel (the calandria vessel) equipped with 380
horizontal fuel channels, arranged in a square network.

The fuel channel consists of two concentric tubes: the calandria tube and the pressure tube.
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Fuel channels grid

The structure of a fuel channel

Fig. 14 Fuel channels in the PHWR- CANDU 600 reactor

Each six-meter-long fuel channel contains 12 fuel bundles.

The coolant - heavy water - circulates through the pressure tubes.

The reactor vessel (calandria vessel) is filled with
heavy water as a moderating agent and reflector of neutrons
resulting from the nuclear fission reaction.

The reactor vessel is placed in a steel-clad concrete
containment filled with light water (the calandria caisson).
Light water provides additional shielding and at the same time
adequate cooling of the outside of the calandria vessel.

1- vasul calandria;
5- canale de combustibil;
6 —feederi;

Fig. 15 PHWR-CANDU-600 Reactor

Reactivity control is provided by the absorbent bar control system, the adjuster bar control
system, the liquid zonal control system, the liquid poison insertion system into the moderator, and the
moderator purification system.

The Unit 1 reactor at Cernavoda NPP is equipped with two systems for fast shutdown of the
nuclear fission reaction, each of these systems being able to independently stop the nuclear reaction,
for any postulated accident.

The reactor has a system for transporting the heat generated in the nuclear fuel to the four
steam generators that produce steam from light water. The system is a closed circuit with two
independent loops.
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Saturated steam produced in steam generators expands in the condensing turbine, producing
mechanical work, and is then condensed using cooling water At the Cernavoda NPP, the cooling
water is taken from the Danube River, through the open adduction channel and the Race | of the
Danube - Black Sea Canal (CDMN). The turbine used by Cernavoda NPP Unit 1 is composed of a
high-pressure body and three low-pressure bodies. The turbine is provided with 5 non-adjustable
steam intakes, in different stages of expansion, for the purpose of regenerative preheating of the light
water supplying the steam generators. The turbine condenser consists of three mdependent bodies,
one for each low-pressure body of the turbine. !

The mechanical energy of the turbine is
transformed into electrical energy with the
help of the electric generator, of synchronous
type, directly coupled to the turbine.

Fig. 16 PHWR-CANDU-600 turbogenerator

The electric power produced by the electric
generator is delivered through two 440 MVA
transformers connected in parallel, to the
400 kV, station connected to the national
energy grid.

Fig. 17 Transformer 440MVA

The main characteristics of the refurbished Unit 1 are:

e Thermal Power 2062 MW(t)

e Gross electrical power 706.5 MW(ge)

e Consumption of internal services <8%

e Number of fuel channels 380

e Number of loops 2

e Number of steam generators 4

e Pressure (D20) in the primary circuit 9.89 MPa

e Temperature at the exit from the primary circuit 310 °C
e Saturated steam pressure (H20) 4.6 MPa

e Water supply temperature 187.20 °C
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Subproject DICA-MACSTOR 400

As a result of the implementation of this subproject, the configuration of the extended DICA-
MACSTOR 400 storage facility will be as follows:

Current, authorized DICA

DICA-MACSTOR 200 + 400

Surface of the storage
facility
(within the outer fence)

24000 m?

40000 m?

Number and type of
modules

27 modules MACSTOR 200

37 modules MACSTOR out of which:
- 17 modules type MACSTOR 200
- 20 modules type MACSTOR 400

Layout of modules on
rows

-on row 1: 7 modules MACSTOR
200 (completed);

- on row 2: 10 modules MACSTOR
200 (modules 8 - 16 completed,
module - 17 will be completed in
2024);

- on row 3: 10 modules MACSTOR
200 (modules 18 - 27).

- onrow 1: 7 modules MACSTOR 200
(completed);

- on row 2: 10 modules MACSTOR 200
(modules 8 - 16 completed, module 17
completed at the end of semester 1 of 2024);
- on row 3: 8 modules MACSTOR 400
(modules 18 - 25);

- on row 4: 8 modules MACSTOR 400
(modules 26 - 33);

- on row 5: 4 modules MACSTOR 400
(modules 34 - 37).

Storage capacity of dry
spent fuel in the
modules at the interim
storage site

27 modules MACSTOR 200 x
12000 bundles/module = 324000
bundles

684000 bundles out of which:
- 17 modules MACSTOR 200 x 12000
bundles /module = 204000 bundles
- 20 modules MACSTOR 400 x 24000
bundles /module = 480000 bundles

The following figure shows the MACSTOR 400 modules compared to the currently operated
MACSTOR 200 modules:

Module MACSTOR 200

Module MACSTOR 400
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b) Arrangement of cylinders within a module

Fig. 18 Current MACSTOR 200 module vs. MACSTOR 400 module in the project

The characteristics of the MACSTOR 200 modules currently used and the MACSTOR 400
modules intended to be used for the dry storage of the spent fuel bundles resulting from the Cernavoda
NPP are presented in Appendix no 6 — Comparative characteristics of MACSTOR Modules.

The block diagram regarding the transfer of spent fuel from the wet storage basins to the
modules for intermediate dry storage, at the Cernavoda NPP site, can be found in the following figure:

Fuel preparation for storage : Spent fuel transfer

E Basket in Basket in | Transfer
] Fuel bundle Fuel bundle in . Basket drying, transfer L '
| in trays ’ basket > SICA > welding container e t‘iﬁz‘:'”e' on >
| |
' ]
| |
' ]
| |
| Spent fuel container loading Station (SICA) ! Extension of BCU buildin
] ] )
i Spent fuel pool (BCU e N S
i
]

................................................................................................................................

Spent fuel intermediary storage (DICA)

Transfer Welding of the
> container at the > Basket in the filled storage Monitoring of the module
storage module storage space - section during storage

________________________________________________________________________________________________________________________________

Fig. 19 Main activities required for the transfer of the spent fuel from Cernavoda NPP Units 1 and 2 to
DICA

1.7.2 Raw materials, energy and fuels used and the way they are provided

For the operation of the refurbished Unit 1, the types of raw and auxiliary materials as well as
the estimated consumptions are similar to those of the current normal operation of Unit 1. The
technological flows are those mentioned in the Environmental Authorization approved
GD no. 84/2019 and does not change through the implementation of the refurbishment project.
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In the operating stage of the refurbished Unit 1, the same raw materials will be used as during
the first operation cycle:

Branch - FCN Pitesti within SN Nuclearelectrica SA.

Raw materials: nuclear fuel bundles (UO2) - manufactured by the Nuclear Fuel Factory

Auxiliary Materials: heavy water (D20), SUVA - 134A, helium (he), nitrogen gas (N2), liquid

nitrogen, carbon dioxide (CO) for cover gas, carbon dioxide for generator, hydrogen (Hz)
purity 99.98% for generator, hydrogen purity 99.995%, gadolinium nitrate, hydrazine 35%,
morpholine 99%, lithium hydroxide, RGCC-100 (sodium nitrite corrosion inhibitor,
ARQUAD MCB - 50 (biocide), hydroxide sodium 48+50%, hydrochloric acid 32%, ferric
chloride 40%, sulphur hexafluoride, sodium chloride (min. 97%) (for STA and STAP), liquid
antiscalant NALCO 3DT 449 for modernized STA, flocculant PRAESTOL A3040L for
modernized STA, conventional (regenerable) resins, lubricating oil, thick greases.

Classic fuels: diesel, light liquid fuel (LLF) - used at CTP to start the U1 unit.

Tab. 4 Raw materials — Fuel bundles, according to the Environmental Authorization (GD no. 84/2019)

Raw materials

Packaging method

Storage

Estimated average annual quantity for
the refurbished U1

nuclear fuel bundles
(UOy)

Polyethylene coating,
expanded polystyrene

fuel depot with
controlled access

molds and wooden
pallets

approx. 5227 bundles/year at Ul —
average of 1997-2016

Tab. 5 Auxilliary materials

Auxiliary

Estimated quantities/average annual

materials Packaging Storage (per unit) consumption Ul
- 4 tanks of 71 m® for
D,0 used currently
(approved) initial inventory: (MS and SPTC) 510t
200 litre stainless |- stainless steel drums for|  average annual losses forecast: 5.2 t
Heavy water (D,0) .
steel drums heavy water reserve and (project value)
degraded water average annual losses: U1 - 3.75 t/year
(approved)
- in nuclear systems
SUVA- 134A cylinders 935 kg,

(refrigerant)

13.6 kg and 65 kg

Warehouse OB 020 (U3)

1200 kg

Gadolinium nitrate

Plastic cans 1 kg

Chemical laboratory

approx. 28 kg/year (S.A.)

99.9% SEIRU, 5C
Note: No longer used in the system but
Boric anhydride stock is kept for U1 refurbishment.
99.9% Plastic cans 1 kg Chemical laboratory | Estimated consumption 5-10 kg when U1

CAS 1303-86-2

is put back into service after the end of the
refurbishment project

Hydrazine solution

35% Plastic barrels 200 | | SEIRU 5B T/B, CTP 900 kg (S.A)
CAS 302-01-2
Morpholine 99% metal or plastic
CAS 110-91-8 barrels 200 | SEIRU 5B T/B, CTP 11100 kg (S.A.)

Lithium hydroxide

plastic cans 11

SEIRU 5B Chemical

approx. 8 kg/year

Concentration>98% laboratory
RGCC-100
(sodium nitrite | 60 I plastic cans; 25 | SEIRU, 5B T/B approx. 25 kgl/year
corrosion inhibitor)
Nitrogen (N.) - Ultrapur cylinders warehouse approx. 6500 m?
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Nitrogen-liquid

nitrogen tank (by
rental agreement)

warehouse 01

Auxiliary . . Estimated quantities/average annual
materials Packaging Storage (per unit) consumption Ul
(technical) 7.45m3

Store in liquid

approx.. 6800 |

auto tankers

Helium 7,45 m®¥/cylinder warehouse 7200 m®
Carb?ggzl;) xide cylinder 30 kg warehouse 3800 kg used as cover gas
Carb?gg:;) xide cylinder 30 kg warehouse 15000 kg used in the electric generator

Hydrogen - 6 m2 cylinders and in 3
(99.85% purity) 180 m® tanks warehouse 450 m
Hydrogen - 2 m3 ~uli 3
(99.995% purity) 6-8 m° cylinders warehouse 150 m
ARQUAD MCB- . .
50 plastic Colgta'”er 900 SEIRU 4500 Kglyear (S.A.)
L g
(biocide)
Sodium hydroxide | Delivered in bulk in |vertical tanks TK-LES 4
48+50% auto tankers X 40 m® 90 tlyear (S.A.)
Hydrochloric acid
32% Delivered in bulk in . 3
CAS 7647-01-0 auto tankers vertical tanks 4 x 63 m 150 t/year (S.A.)
EC 231-595-7
Ferric chloride 40% Delivered in bulk in
CAS 10025-77-1 vertical tanks 2 x 25 m® 25 tlyear (S.A.)

CAS 2551-62-4
EC 219-854-2

shut down equipment

equipment (switches)

EC 231-729-4
hei:f'fur:)‘ﬂ " INU2,110kV | Lo | Stock: 26,1 kg U2 (in 87 ABB*0.3kg
station, PP y circuit breakers) 226.2 kg in 110kV

Station (in enclosed equipment)

Chlorine gas
(groundwater
purification)

50 Kg cylinders

Chlorination chamber

(regenerable) resins

CAS 7782-50-5 with STAP cylinders 600 kg/year
EC 231-959-5
Sodium chloride
(min 97%) (for
STA and STAP) 25 kg sacks SEIRU, 5A 52 tlyear (S.A.)
CAS 7647-14-5
EC 231-598-3
Liquid Antiscalant approx. 2380 kg/year
NALCO 3DT 449 200 | barrel SEIRU, 5B 3D TRASAR (Nalco) product was
for modernized STA| replaced in 2021
Sodium
hypochlorite Min .
12.5% STA F;\Z/é:kzo?gg'(’)‘f)r SEIRU 250 kg (S.A.)
CAS 7681-52-9
EC 231-668-3
Flocculant approx. 379 kgl/year
PRAESTOL .
A3040L for 60 1 plastic barrel SEIRU, 5B Currently it is used for the production of
modernized STA demineralized water
Conventional 50 1 sacks SEIRU. 5B Maximum 5 m3 /year if needed, for

additions
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Auxiliary . . Estimated quantities/average annual
materials Packaging Storage (per unit) consumption Ul
Lubricating oil barrels, cans SEIRU, 5B -
Consistent grease barrels, cans SEIRU, 5B -
Fyrquel EHC fluid | metal barrel 200 | SEIRU 5A 1500 |
Isopropy! alcohol plastic cans 20 | SEIRU 5C 50 |
Refined white spirit| ) parrel 200 kg SEIRU 5B 100 kg
(nuclear varsol)
Odacon F lastic container 3000 kg (to be used only once in the
To preserve the P 1000 k SEIRU last 2 months of operation of Unit U1,
secondary circuit g prior to shutdown for refurbishment)

NOTES:

1. The consumption of chemical substances represents the estimated consumption for the operation of the refurbished Ul
and of the common auxiliary systems, which work for the needs of U1 and U2;

2. S.A. = active substance, representing the amount calculated at 100% concentration compared to the actual concentration
in the solution;

3. According to the design documentation, Helium of 99.995% purity is used as the cover gas for the Calandria vessel
and the Primary Agent D,O Storage Tank because it is an inert gas and, compared to air, has the following advantages:
(i) low corrosive effect; (ii) low content of Argon 41, resulting in low gamma dose rates;

4. The helium in the system is recirculated in a closed circuit and pressure maintenance is ensured by continuous feeding
from a standard cylinder manifold via two pressure regulators, series-connected PRVS. There are 4 manifolds, each with
8 cylinders connected, located in chamber S1-121;

5. The volume of gas in the system varies between 7.65 m® and 12 m®, depending on the operating temperature and
moderator level. The volume of gas in the cylinders of a manifold is: 8x 43.8 1 = 350.4 I;

6. The normal operating pressure of the Moderator Cover Gas System is 24+26 kPa(g). The gas pressure in the manifolds
is: 15 Mpa(g). The cylinders used are standard type of technical helium - according to ISCIR C5/2003.

7. Liquid antiscalant 3D TRASAR (Nalco) is no longer used in the technological process of water treatment, only NALCO
3DT 449 from 2021, Additional Act ABADL no. 4973/15.03.2022, respectively the Water Management Authorization
no. 72/2021 amending the Water Management Authorization no. 58/2021.

— Substances used in the conservation program to preserve plant systems and equipment: The
following substances will be used to preserve the plant's systems: hydrazine, morpholine,
lithium hydroxide.

With the refurbishment of U1, ODACON®F solution is introduced for the conservation of
the plant systems, for which an eco-toxicological impact study has been carried out to determine the
discharge limit for which there are no adverse effects on aquatic flora and fauna. The use of the
solution will be applied on the basis of the discharge limit approved by the Water Management
Permit/Authorization issued by the competent authority in the field of water.

Tab. 6 Estimated fuel consumptions

FUELS STORAGE METHOD Average annual consumption
(classics) for refurbished U1
Underground tanks 2 x 22.4 t (Diesel,
. Emergency Power Supply)

Diesel Semi-buried tanks 8 x 180 t ( Stand 190 tyear
by Diesel Generators)

LLF

Used for quarterly CTP | Liquid fuel Household 17 tlyear

tests

The electricity used to operate Unit 1 is provided by internal services and represents about
8% of the electricity produced by the unit.
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1.7.3 The type and quantity of finished products resulting from the project

Subproject RT-Ul

The main activity of the refurbished Cernavoda NPP Unit 1 is the same as the current
activity of Unit 1, namely the production of electricity for another operation cycle with the
estimated delivery to SEN of approximately 151668193 MWh.

After the refurbishment of Unit 1, Cernavoda NPP will continue to supply thermal energy for
heating in Cernavoda town. At the level of 2023, Cernavoda NPP delivered 81.2 thousand Gcal for
this purpose.

Subproject DICA - MACSTOR 400

Following the extension of DICA and the commissioning of the MACSTOR 400 modules, the
extended DICA site will provide intermediate dry storage of spent nuclear fuel for two operating
cycles for the two units U1 and U2 of the Cernavoda NPP.

The total intermediate storage capacity of the extended DICA will be 684000 bundles, out of
which 480000 bundles in the 20 MACSTOR 400 type modules.

1.7.4 Installations for the retention, evacuation and dispersion of liquid and gaseous pollutants
(effluents) in the environment

1.7.4.1. Installations for the retention, evacuation and dispersion of liquid radioactive effluents
from the RT-U1 project *°

Radioactive liquid wastes produced both during the implementation of the RT-U1 project
and during the operation of the refurbished U1 will be directed to the Aqueous Liquid Radioactive
Waste Management System within Unit 1, where they are collected in 5 tanks with a capacity of
50 m?® each, located in the basement of the service building.

The processing of this liquid waste is done in accordance with the liquid effluent monitoring
program of the nuclear unit. Liquid waste processing begins when the volume of liquid radioactive
waste reaches a maximum of 25m2. The content of a tank is mixed and a sample is taken and analysed
in the chemical laboratory of the Cernavoda NPP, in terms of pH and radioactivity concentration - by
gamma spectrometry and tritium analysis with liquid scintillator.

If the measured values are lower than the limits set for discharge, the contents of the tank are
discharged into the condenser cooling water channel. During the discharge, the effluent is
continuously monitored by the liquid effluent monitor which measures the gamma radioactivity of
releases and stops the discharge in case the set alarm threshold is exceeded. The condenser cooling
water is discharged through the Seimeni discharge channel into the Danube, where additional dilution
is carried out. All tanks for which the activity of gamma radionuclides exceeds 0.05% of annually
DEL, will be decontaminated by filtering on columns equipped with ECODEX resins that retain
gamma radionuclides and the process is resumed. During the discharge the LEM (liquid effluent
monitor) continuously collects a sample. The collected sample is analyzed in the dosimetry laboratory
and the values are reported.

The resin used for decontamination is sent to the waste resin collection and storage system.
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In the Active Components Building, which is in direct connection with the new DIDR-U5,
repair and decontamination of tools is carried out. The building has a radioactive drainage system
(RDS) that collects radioactive and potentially radioactive liquid waste, including liquid waste from
showers and floor drains. The collected liquids are evacuated by gravity to the collection tank in the
Active Components Building, from where they are loaded into barrels and then transferred to the
Agqueous Liquid Radioactive Waste Management System within Unit 1/2.

Also, in order to monitor the phreatic aquifer in the area adjacent to the new DIDR-US5,
observation boreholes will be executed in accordance with ANAR and INHGA requirements.

1.7.4.2. Installations for the retention, evacuation and dispersion of gaseous radioactive
effluents from the RT-U1 project 3!

The radioactive gaseous effluents generated both during the implementation period of the
RT-U1 project and_during the operation period of the refurbished U1 will be directed to the
collection, treatment and evacuation systems within Unit 1.

The limitation of the possibility of radioactive elements contaminating the air from the access
areas of the personnel inside the plant or being evacuated into the environment is achieved with the
help of ventilation systems that ensure the collection, treatment, and control of gaseous radioactive
effluents from all areas where they may appear.

The collection of gaseous radioactive effluents from the nuclear side is done with the help of
4 ventilation systems, equipped with specific treatment means for each area of action.

The ventilation systems are designed in such a way as to ensure adequate ventilation of the
working spaces, and the air circulation is directed from the areas with low contamination potential to
those with high contamination potential, following that finally, after filtering, the air being evacuated
in a controlled manner through the ventilation stack.

The reduction of radioactive gas emissions is ensured by:
a. drying the air in the heavy water vapor recovery system

b. air filtration before discharge into the atmosphere, to retain particles and radioactive iodine,
by means of the filtration systems in the ventilation installations

c. evacuation through the ventilation stack at a height that allows good dispersion in the
environment.

a. Heavy water vapor recovery system
It has the role of recovery of heavy water losses and reduction of tritium activity from

accessible and inaccessible spaces in the reactor building to allow access and intervention of
personnel. At the same time, the air introduced into the ventilation system is dried, the concentration
of tritium and other contaminating aerosols in the air is reduced, and the plant's radioactive emissions
are reduced.

The system consists of several drying facilities grouped into 5 subsystems, where the air
collected from several areas of the reactor building is recirculated, and the tritiated heavy water vapors
are adsorbed on molecular sieves, respectively:

e the steam recovery subsystem from the reactor sides and Steam Generators, served by 4 drying
towers, with a nominal flow rate of 6800 m?/h, containing approx. 1900 kg molecular sieve,
serving the inaccessible areas of the reactor building
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e the air vapor recovery subsystem from the MID auxiliary rooms and, served by 2 drying
towers, with a nominal flow rate of 6800 m3/h, containing approx. 500 kg molecular sieve,
related to the accessible rooms in the reactor building.

e the vapor recovery subsystem from the moderator premises, served by 2 drying towers, with
a nominal flow rate of 3400 m3/h, containing approx. 900 kg molecular sieve, dedicated to the
moderator systems enclosure

e the vapor recovery subsystem from the Steam Generators room served by a dryer with 2
drying towers

e part of the recirculated air flow (approx. 1000 m3/h) is passed through an additional drying
stage after which it is directed to the ventilation system and exhausted, ensuring the proper
circulation of the air flow.

Heavy water retained in the drying mass is cycled off with an electrically heated air stream to
260°C and it is recovered in the condensers and sent to the purification and enrichment plant for reuse.

The system recovers 95% of the heavy water vapour and tritium discharged, reducing tritium
emissions by at least 20 times.

b. The monitoring system of tritium in air

The presence of tritium vapors in the atmosphere from several locations in the reactor building
and nuclear auxiliary services is continuously monitored by the tritium air presence monitoring
system (tritiated water vapor). It has the role of detecting variations in the flow rate equivalent to the
dose given by the presence of tritium, indicating possible losses of heavy water and at the same time
reducing the risk of personnel contamination and allowing access to the respective rooms.

The system consists of 5 local air tritium monitoring units consisting of a tritium monitor, an
air sampling unit, a programmable process control unit, pipelines, control and data transmission
cables, computer for information management.

Local monitoring units normally operate in automatic sampling mode, but the system can
operate sequentially or manually.

c. Filtration systems for radioactive gaseous effluents
c1 The ventilation system in the reactor building
During normal operation, the system ensures the ventilation of the spaces in the reactor
building, in an open system, without recirculation, with air evacuation through a complex filter unit.
The system can be used to depressurize and purify the containment atmosphere in accident situations.
The system has several functions:

e limiting the increase in the level of radioactivity in the access areas by performing air
exchange

e maintaining the reactor building at a negative pressure as compared to the environment of
approx. 63.5 mm H>O and regulating the balance of pressures to direct the air from areas with
higher activity to those with lower radioactive potential

e filtering of the air input and output

e ensuring the continuity of operation of the ventilation system and the containment systems of
radioactive leaks by keeping a 100% reserve in the exhaust fans

e monitoring leaks through containment penetrations and fast closing of air circuits.

The ventilation system ensures the circulation of an air flow of 17000 m®h for which it
achieves the temperature and humidity conditions required for carrying out the activities (18 -25 °C,
35% humidity).

The collected air is passed through a complex three-stage filtration unit composed of:

o high-efficiency filter for retaining contaminated particles, composed of a pre-filter (minimum
efficiency 85% according to ASHRAE) and a high-efficiency filter (HEPA), (99.97% for
particles of 0.3 microns).
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e active carbon filter to retain the radioactive iodine present in the contaminated air in the form
of elemental iodine or methyl iodide; efficiency is 99.99% (for elemental iodine) and 99.90%
(for methyl iodide).

¢ high-efficiency filter (HEPA) identical to the one existing in the first filtration stage, to retain
any activated carbon particles carried by the air flow.

After the filter unit, radioactivity monitoring systems are installed on the exhaust circuit,
connected to the alarm systems and the containment isolation flaps.

c2 Ventilation systems in the nuclear auxiliary services building

The nuclear auxiliary services building comprises several technological areas with specific
requirements regarding environmental conditions. The ventilation mode of these spaces achieves:

e ensuring the normal operating conditions of the facilities and the comfort of the staff, namely
temperatures of 17-29°C and humidity of 50 + 10% for personnel areas and temperatures of
13-40°C for technological areas

e controlling the direction of air movement from clean areas to those with increased probability
of contamination

e air filtration to remove radioactive contamination

e removal of the heat generated by technological equipment.

Ventilation in this building is achieved through the central air intake system, which provides
a flow rate of 38 m?/s preheated, humidified, cooled, or heated filtered air depending on the season
and several ventilation subsystems, intended for different technological zones, depending on existing
contamination possibilities.

2.1 The ventilation system in the spent fuel transfer and storage pool area

It has the role of ensuring conditions favourable for carrying out technological processes,
removing the heat released by the equipment, maintaining the depression compared to the adjacent
areas and filtering the air to remove radioactive aerosols.

As the spent fuel storage area presents a significant risk of contamination, ventilation is in an
open loop, without recirculation, with 100% reserve and automatic connection on reserve.

The system circulates 9 m3/s directing the air to the evacuation stack through a 3-stage filter
unit similar to the one in the reactor building ventilation system:

e high-efficiency filter for the retention of contaminated particles, composed of an auxiliary
pre-filter, pre-filter (85% efficiency according to NBS) and a high-efficiency filter (99.97%).

e active carbon filter to retain the radioactive iodine present in the contaminated air in the form
of elemental iodine or methyl iodide; efficiency is 99.99% (for elemental iodine) and 99.90%
(for methyl iodide).

e high-efficiency filter identical to the one existing in the first filtration stage, to retain any
activated carbon particles carried by the air current.

2.2 The contaminated air evacuation system from rooms with possible radioactive load in the building
of nuclear auxiliary services

It is intended for the evacuation of air from areas with possible contamination located in the
building of auxiliary services such as the decontamination center, the rooms of the air ventilation
systems, the chemical and radiochemical control laboratory, the D.O vapor recovery facility, the area
of the biological protection cooling systems, the household area of heavy water, radioactive waste
storage area, MID machine service area, etc. The system evacuates air with a flow rate of 84240m?/h.

Before evacuation, the system ensures the retention of contaminated particles with the help of
a high-efficiency filtration unit composed of an auxiliary pre-filter, a VARICEL pre-filter (efficiency
90-95% NBS) and a high-efficiency HEPA filter (99.97% for particles of 0.3 microns according to

DORP test).
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C2.3 Air conditioning and evacuation systems for rooms without radioactive load

They are represented by several ventilation installations that can operate independently and
include the central uncontaminated exhaust system, intended for the evacuation of air from spaces
without radioactive load, the air conditioning system for the Chemical Laboratory, the instrument air
conditioning system, etc.

c3 The ventilation system in the heavy water reconcentration tower

It is designed to create the necessary conditions for the technological processes in the heavy
water re-concentration tower (13 — 40 °C), maintain the depression in the building of the
re-concentration tower and control the direction of air movement. The system allows the evacuation
of a flow rate of 40000 m%/h in fresh air mode, with the possibility of recirculationre.

d. Evacuation of radioactive effluents into the atmosphere
After filtering, the gases collected by the ventilation systems are directed to the dispersion

stack located in the heavy water tower building. The ventilation stack allows the evacuation of an air
flow of approx. 170000 m?h at a height of 50.3 m. The evacuation is done in a controlled manner,
after continuous monitoring through sampling and measurements of nuclide concentrations carried
out with the help of the gaseous radioactive effluent monitoring system located at the stack.
Exceeding the radioactive gaseous effluent emission thresholds is signaled in the control room
through an alarm system and actions for alarm confirmation, source identification and remedial
actions are initiated.

The new DIDR-U5 will be equipped with a ventilation system, HEPA filter filtration and a
monitoring system for evacuated air.

1.7.4.3. Installations for the retention, evacuation and dispersion of liquid radioactive effluents
from the DICA-MACSTOR 400 project

The rainwater (meteor) sewerage network, related to the DICA site, consists of collecting
channels made of tubes, made of polyester reinforced with glass fiber (PAFS), on which are placed
PAFS inspection manholes. The collector channels are located underground, below the frost depth.

The rainwater drains, related to each row of modules, gravitationally evacuate the collected
waters in the rainwater drain located at the base of the slope of the DICA platform.

Regarding the DICA platform, the only possible sources of pollution are rainwater, which
may or may not be radioactively contaminated. Water samples are taken from the manifold to check
for possible radioactive contamination.

If the collected water, resulting from the precipitation falling on the platform, is radioactively
contaminated (in the case of not falling within the limits established by CNCAN), it is transported to
the radioactive aqueous liquid waste management system in Unit 1.

If this water is not radioactively contaminated, the valve in the valve stack opens, and the
collected water is evacuated by gravity into the sewerage collector of the water from the precipitation
falling on the DICA platform.

To prevent the exfiltration from gutters and manholes of the collected waters, potentially
radioactively contaminated, they are waterproofed.

During a campaign to store the nuclear spent fuel, the valve in the stack of valves
corresponding to the module being loaded is in the closed position, in order to be able to retain the
water from the precipitation falling on the related platform.

For the control of the quality and level of the groundwater on the platform corresponding to
DICA, 4 (four) drilled wells (piezometric wells) have been installed. Along with the expansion of the
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DICA site with MACSTOR 400 modules, there are plans to execute 2 observation boreholes for the
purpose of monitoring the phreatic aquifer.

1.7.5 Utilities necessary for the operation of the project

The Cernavoda nuclear power plant was built near the town of Cernavoda, at a distance of
180 km from Bucharest, at the confluence of the Danube and the Danube - Black Sea Canal,
construction works started in 1979. Unit 1 was commissioned in December 1996.

The nuclear power generation technology at Cernavoda NPP is based on the CANDU type
nuclear reactor concept, which operates with natural Uranium and uses heavy water (D20) as
moderator and coolant.

The location of the Cernavoda NPP power plant primarily took into account: the geological
structure of the soil, the source of cooling water - the Danube - Black Sea Canal, the degree of
seismicity of the Dobrogea region, etc.

The analysis of the activities carried out at Cernavoda NPP, in order to perform the RT-U1
sub-project - takes into account the way to ensure the water supply for all the activities of the
refurbishment process, as they are presented in subchapter 1.6.2.

1.7.5.1 Water supply

The provision of water supply for all specific consumptions during the RT-U1 sub-
project will be carried out similarly as in the case of the normal operation of Unit 1.

Regarding the provision of water supply for hygienic and sanitary purposes for the
personnel who will serve the activities of the new DIDR-US5, this objective will be connected to
the current water supply system on the Cernavoda NPP premises, through installations that
will ensure the necessary water specific to the consumption needs of this objective.

Currently, the owner of the SN NUCLEARELECTRICA SA project — Cernavoda NPP branch
holds a regulatory act issued by the Romanian Waters National Administration, for the purpose of
water supply and waste water evacuation for Units 1 and 2 from Cernavoda NUCLEAR
POWER PLANT, Constanta County — Water Management Authorization No. 72 of September 6,
2021 modifying the Authorization No. 58/01 July 2021. (attached to this documentation).

The water supply of the Cernavoda NPP objective is done as follows:

- for drinking and sanitary purposes:
o from underground, own source, through 3 deep bored water wells (700 m)
o from the public water supply network of Cernavoda town, through a branch with Dn 200 mm
to the town main supply pipe.
- for technological purposes — surface water, the Danube River - race | of the Danube Black Sea
Canal, through the derivation channel, as a source of cold water for the technological cooling
water circuits of the plant, with a degree of assurance of use of 97%.

An agreement between Cernavoda NPP SC RAJA SA Constanta has been concluded in order
to use as a water source the public supply system of Cernavoda town.
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a) Drinking water

In order to ensure the necessary water for hygienic-sanitary consumption for the employed
personnel, there are 3 deep water boreholes executed, as follows:
- inJanuary 2002, the Fj1 borehole was executed, located in the southern extremity of the fixed
front;
- inJanuary 2003, the Fj2 borehole was executed, located near the distribution basin, face to face
with Pavilion 2;
- in April 2003, drilling Fj3 was executed, located in Campus 2.

The hydraulic characteristics of the operated aquifer, the way of operation, as well as the
quality of the water pumped into the water supply system of Cernavoda NPP were carried out at the
during the time of the putting into operation of the three drilled water wells.

The boreholes are equipped with Grundfoss submersible pumps, positioned at a depth of 32
m from the ground, the protection of these pumps being ensured by level transducers placed at depths
of 30 m each, with the role of following the evolution of water levels in the boreholes and ensure the
protection of the pumps in the event of the accidental occurrence of unevenness, which may exceed
the depth of the installation of the pumps, as it follows:

o Fj1: pump type SP- 95-3 Rp 5”, Grundfos, Q =26 I/s; P =13 kW, H=38 mCA; n= 2870 rpm;
o Fj2: pump type SP- 95-2 Rp 57, Grundfos, Q =28,5 I/s; P=9,5 kW, H=20 mCA; n=2870 rpm.
o Fj3: pump type SP- 95-3 Rp 57, Grundfos, Q =26 I/s; P=13 kW, H=38 mCA; n=2870 rpm.

The supply of water for hygienic-sanitary purposes at the Cernavoda NPP site is done as
follows:
e from underground - own source - through 3 deep boreholes. Two boreholes are located on the
Cernavoda NPP premises and one borehole is located in the NPP Campus area:
Fj1 ~ H=700m; Nhs=4m; Nhd=10m; Q=161/s;
Fj2 H=700m; Nhs=3.1m; Nhd=5m; Q=285I/s;
Fji3 H=700m; Nhs=5.17m; Nhd=5.92m; Q=21.21I/s.

Authorized volumes and flows of groundwater:
Q daily max. = 2865 m®/day (33.15 I/s) Vannual max.= 1045.7 thousand m®;
Q daily avg. = 2660 m®/day (30.8 I/s) Vannual avg.= 970.9 thousand m3,

e from the zonal drinking water supply system of Cernavoda town (through the local operator
S.C. RAJA S.A. Constanta).

Authorized water volumes and flows from the drinking water supply network of Cernavoda
town:

Q daily max. = 2160 m®/day (25.0 I/s) Vannual max.= 788.4 thousand m?;

Q daily avg. =1910 m3/day (22.1 I/s) Vannual avg.= 697.15 thousand m?.

The operating regime of the objective is permanent, 365 days/year, 24 hours/day.

From the deep wells, water is extracted by Grundfoss submersible pumps and pumped into
the Drinking Water Treatment Plant (STAP).
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The water treatment including filtration station (STAP) is placed in the vicinity of the warm
water discharge channel in the CDMN race Il, it ensures the treatment and filtration of the water from
the two boreholes Fj1 and Fj2; the station is equipped with BIRM automatic filters, AM 7200
softeners, Willo pumping group, automatic air injection system and perhydrol. The filtering capacity
of the station is 100 m*/h of water.

The chlorination station is located near Fj1, in an above-ground building ensuring water
disinfection by dosing with chlorine gas. The capacity of the chlorination station is 720 m*/h of water.

After treatment, the water is directed by pumping into 2 (two) above-ground tanks, made of
reinforced concrete, provided with a storage volume V = 1000 m? each; from these tanks, by pumping,
the water is directed through an underground pipe made of PEHD with Dn 180 mm, which ensures
the distribution of water by pumping in the plant premises through the metal pipe with Dn 400 mm.

The drinking water distribution network in the premises is branched type. The pipes that
ensure the distribution of water at the consumption points, - the Administrative Building/Pavilion and
Units U and U2 - are made of carbon steel and have diameters between 50 - 400 mm, and those that
ensure the distribution of water at pavilion 2 (CPPON) are made of PEHD and are provided with Dn
63 mm.

Manholes with isolation valves and drain/vent valves are provided on the distribution
network. The permanent pressure in the distribution network is 6 atm. and it is ensured by means of
housewater supply plants (hydrophores), powered by electric pumps that operate automatically
according to needs. The drinking water distribution network provides the drinking water supply to
the Administrative Building and Pavilion 2.

The drinking water distribution network is common for both the conventional and the nuclear
parts of the plant.

Storage — Drinking water tanks

On the Cernavoda NPP premises, 2 (two) tanks made of reinforced concrete are provided,
sized for the maximum daily flow required for 5 nuclear units, provided with a storage volume
V = 1000 m? each.

The hydraulic installations in the valve room related to the tanks consist of:
inlet pipe: Dn 200 mm;

overflow pipe: Dn 250 mm;

outlet pipe: Dn 400 mm;

drain pipe: Dn 150 mm.

Any leaks produced in the valve chamber are collected in the basins — gutters, from where
they are evacuated to the rain sewer, with the help of a drainage pump (1-7150 - P0O08).

In the control room in the Drinking Water Pump Station, optical and acoustic signals are
provided for the maximum level allowed, the intermediate level corresponding to the emergency
reserve, the minimum water level in the drinking water tanks and the functioning of the electric pump
EPEG - 7150 - POO08 in the emptying tank.

Of the two storage tanks, one is in service, and the other is kept clean, isolated, drained. The
transition from one reservoir to the other is done at most every six months or whenever necessary
(e.g. if the results of the physical-chemical analyze regarding the quality of the underground water do
not correspond to the provisions of the regulatory acts, respectively in accordance with Law 311
/2004 for the amendment and completion of Law 458/2002 on the quality of drinking water).
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Tanks are disinfected with sodium hypochlorite (NaOCI) solution).

Drinking water tanks are drained to the rain sewer.

Measurement and control installations
To control the operation of the pumps, level and pressure transducers are installed on each well.

Periodically, Cernavoda NPP reports to ANAR the status of the allocations regarding the
volumes of water taken from the supply sources.

Operation of the drinking water system

According to the operating manuals: 0-1-71500-71510-71540-OM-001 — Drinking water
operation manual and 2-71500-OM-001 — Drinking water distribution system operation manual, the
operation is done as follows:

Normal operation

The electric pumps in the Drinking Water Pumping Station absorb the water from the storage
tanks and push it into the distribution network. The pumped fluid (drinking water) is accumulated in
the hydrophore type containers, compressing the existing air cushion above the water, up to the
maximum limit value of 7 bar. When this pressure is reached, the electric pumps stop, and the
consumption in the premises is ensured from the reserve accumulated in the pressurised containers.

Electric pumps start as follows:

e at 6 bar pressure 1-7150 - P1;

e at 5.5 bar pressure 1-7150 - P2;

e at 5 bar pressure 1-7150 - P3 (stand-by).

Pumps 1-7150-P4 and 1-7150-P5 are in reserve or under repair. The stop pressure of all
electric pumps is 7 bar. The air cushion above the water in the pressure tank container is provided by
an electro compressor, which is put into operation manually, whenever it is needed.

Operation in failure situation

The possibility of a breakdown on the drinking water distribution network does not pose the
problem of a total interruption of the supply of drinking water to the facility within the plant premises,
becuase the network is provided in gridiron system carrying water to any spot from more than one
direction.

In the event of a malfunction at the underground source of water supply to Cernavoda NPP,
there is the possibility that all consumption points will be temporarily supplied with water from the
water reserve constituted by the storage tanks (each with a volume of V= 1000 m®) and from the three
5m?3 pressure tanks in the house water supply plant.

b) Technological water

The technological (industrial) water supply source of the Cernavoda NPP objective is
the Danube River - race | of the Danube - Black Sea Canal, through the derivation channel, upstream
of the Cernavoda lock's holding port

The degree of assurance of the use of raw water, for technological purposes for Cernavoda
NPP, from the Danube is 97%.

Cadastral code for the water intake:
XV-1.010b.00.00.00.0 (B.H. Litoral), Hm 604 (race 1 Danube— Black Sea Canal).
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The most important tributary of the Danube in Cernavoda zone is Carasu River on which the
Danube-Black Sea Canal (CDMN) was built. The canal starts near the town of Cernavoda and goes
alond the former Carasu Valley. In front of Cernavoda NPP, the channel forks, on one of the branches
is the derivation channel used for cooling water at Cernavoda NPP, and on the other branch a
watergate is installed.

The Cernavoda and Agigea locks divide the CDMN into three distinct races/biefuri, namely:

1) race 1 — between km 64+410 (km 0+000) and the upstream head of the Cernavoda lock, with
a length of 4.105 km, having a direct connection to the Danube, and the water levels
correspond to the free flow regime on the Danube;

2) race 2 - between the downstream head of the Cernavoda lock and the upstream head of the
Agigea lock, with a length of 57.991 km, the water levels being characteristic of the CDMN
operating regime;

3) race 3 — between the downstream head of the Agigea lock and the waters of the Constanta
Sud seaport, with a length of 1.510 km, and the characteristic levels are those of the Black
Sea at Constanta.

- Characteristics of the area of detachment from the Danube: opening to the Danube at normal
level: 400 m; abstraction with free level; trapezoidal section; bottom share = - 1.50 mrMB;
the water depth is 8.00 m at average level on the Danube and 4.50 m at minimum level; the
longitudinal speed for the discharge of flood flows is 0.9 m/s; the passing over flows — at
average level on the Danube: 500 - 600 m®/s, and at minimum level: 227 - 257 m®s.

- The canal route — includes 17 alignments with a total length of 44.3 km and 16 curves with a
total length of 20.1 km.

The water intake - through the constructions and installations related to taking water from
the Danube river source - and the water supply system from the source to the consumer, ensures
the necessary cooling water specific to the operating regime, at maximum power as well as for
keeping the two units of the plant U1 and U2 in off state, under guaranteed safety conditions.

The technological water is used within the Cernavoda NPP as follows:

- condenser cooling water: Qmax = 92.0 m¥/s (total, for both nuclear units);

- technical service water for cooling some equipment, other than the condenser:
Qmax = 15.66 m?/s (total, for both nuclear units);

- backup service technical water — in the case of unavailability of the technical service water
system - provides an alternative source of cooling for the backup Diesel generators and for the
heat exchangers (chillers), related to the chilled water system (through the 4 pumps that provide
Qexpl = 420 m®/h) (only in U1);

- water for emergency situations: by means of 4 pumps with Qinst = 114 I/s (two pumps
corresponding to each nuclear unit);

- water for extinguishing fires - Qie = 0.155 m?s, included in the flow rate taken as cooling water.
The flow is taken only in case of fire and/or when restoring the intangible volume of fire water);

- water for the production of demineralized water (after the exit from the turbine condensers) used
in different systems of the plant, clarified water and internal consumption, Qmax = 0.140 m?/s.
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The major process circuits for each nuclear unit of Cernavoda NPP are:
- Primary heat transport circuit (C1)
- Moderator Circuit (C2)
- Condensate and Steam Generator Feed Water Systems (C3)
- Intermediate Cooling Circuit (C4)
- Condenser Cooling Water Circuit (C5)
- Technical Service Water Circuit (C6)

The first two circuits (C1, C2) are closed and use heavy water as a heating agent, circuits C3
and C4 use demineralized water, and circuits C5 and C6 are open circuits that use Danube water.

The adduction system ensures the transport of water to the distribution bay through an open
adduction channel, provided with L = 370 m with trapezoidal section, with the base width 34 m,
bottom elevation -1.00 mdMB, slopes 1:4.5 protected with anchorages posed on a fascine mat and a
reverse filter. The crowning of the contour dykes is at +13.5 mdMB elevation, and the 2 m wide
berms at +7.5 mdMB and +10 mdMB elevations respectively.

The distribution bay allows the uniform access of water to the screen house related to the plant
units. The distribution bay is bordered by slopes identical to those of the adduction channel which
close on the side retaining walls of the screen house.

The screen house has the role of ensuring the mechanical cleaning of raw water necessary
for cooling the condenser and heat exchangers (circuits C5, C6) and is provided with mechanically
raking course and fine screens set at a steep angle with the horizontal provided wioth rakes which
sweep the screen area, cofferdams for stream partitioning and rotary strainers cleaned with brushes.

The technological water, after the mechanical removal of coarse solid suspensions, is directed
to the Pump House from where it is pumped into the Machine Room to ensure the cooling of the
condensers and other consumers and heat exchangers, related to the plant's systems.

The execution of the intake with free level was established on the basis of studies on the model
and had in mind the intake of water from the Danube with minimal hydraulic losses, at water levels
in the Danube coresponding to the elevation + 2.75 mdMB.

In case of increases in the Danube's water level above the + 3.00 mdMB level, and water flows
higher than 400 m®s, the effect of taking water from the Danube for the use of Cernavoda NPP is
insignificant.

Condenser cooling water (Qmax = 92.0 m%/s) — is directed from the Pumping Station to the
Machine Room, by means of two metal pipes, embedded in concrete, with a diameter of Dn3600 mm,
interconnected with a connecting strap of a diameter of 2800 mm, with separation valve to ensure
flow balance on the two pipes.

In order to provide cooling water for U1 and U2, the circulation water pumping station related
to the Condenser Cooling Water Circuit - (C5) is equipped with 8 electric pumps type NMV2000
RA, each having Qinst=11.5 m®/s, H=12+24.2 mCA and n=295 rpm. (4 pumps for each unit).

The condenser cooling water circuit — C5, within Unit 1 — C5 has the following equipment:
- 4 course screens 1-7111-STR 001+004 of 4.5 x 4.00 — 60/3
- 4 cofferdams for insulation 1-7111-BA 001 +004
- 1 rake for cleaning course screens — common for Unit 1 and Unit 2
- 4 fine screens with rotary brushes 7111-STR 021+024 of 5 x 5.00 x 5/3 each
- 4 rotary strainers 1-7111-SC 001+004 with stainless wire mesh with 4x4 mm mesh
- 4 cofferdams 1-7121-BA 001-004 for the isolation of the strainer’s rooms
- 1 screen washing installation Qmax = 100 m3/s and floating discharge — common for U1 and U2
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Technical service water for cooling some equipment, other than the condenser:
Qmax = 15.66 m%/s - is directed, by pumping from the Pumping Station to consumers, by means of
two metal pipes with a diameter of 1500 mm, interconnected and embedded in concrete.
In order to provide technical service water for Ul and U2, the technical water pumping station
for the Technical Water Circuit - (C6), is equipped with 8 electric pumps type NMV1000 RA,
each having Qinst = 2.61 m3/s, H = 25 +40 mCA and n =740 rpm. (4 pumps for each unit).

Unit U1 - Technical water circuit - C6 within Unit 1 has the following facilities:
- 2 course screens1-7111-STR 005+006 de 4.5 x 4.00 — 60/3
- 2 cofferdams for insulation 1-7111-BA 005 +004
- 2raking screens on an inclined plane 1-7111-STR 011+012 de 5 x 5.00 x 5/3
- 2 rotary strainers 1-7111-SC 005+006 with stainless wire mesh with 2x2 mm mesh
- 2 cofferdams 1-7131-BA 001-002 for the isolation of the strainer’s rooms.

Backup technical service water - it exists only at U1 and its main function is to provide an
alternative source of cooling water for the chillers and back-up Diesel generators, in the event of the
unavailability of the technical service water system.

The system is supplied with filtered technological water, taken from the suction sump of the
fire water system pumps, through a pumping station equipped with 4 centrifugal type pumps, each
having Q=420m?3h, P=93.5kW, n=1470rot / min. This collector is connected to the suction basin of
the technical service water (main supply) and to the distribution basin (stand-by supply). The
transportation of technological water from the pumping station to the stand-by water supply system
is done by means of two branched pipes, having a diameter of 400 mm, which join before the water
treatment station, in a collector with a diameter of 500 mm. The chemical water treatment station is
supplied with technological water on the same route.

Emergency Water — The emergency water supply system is a system with a nuclear safety
function. The Danube water the is abstracted through the distribution bay. The emergency water
supply system ensures the removal of residual heat in the event of failure of the normal heat removal
systems. The system provides an independent source of water for the steam generators, the heat
exchangers in the core failure cooling system and for supplying the primary heat transport system. In
order to provide water for U1 and U2 in case of failure, the system is equipped with 2 pumps, type
NMV 253 x 3, located in the EWS pump building, each with a flow rate Q inst= 114 I/s each
(respectively 456 | /s for 2 units), Hp = 79.2 mCA, N = 140 kW, n = 1500 rpm, having the minimum
allowed flooding of 1650 mm, which ensures the distribution of the raw water needed for the systems
served by the water supply system in case of failure.

The supply pipe Dn 914 mm ensures the connection between the distribution bay and the
suction common well of the pumps. Suction is done from two separate compartments, each
compartment being equipped with one pump that serves Ul and one pump that serves U2. The
discharge manifolds are buried from the EWS building to the service building, where they branch off
to supply the serviced heat exchangers (ECCs) and steam generators.

During the normal operation of U1 and U2, the system is in standby mode.

Water for extinguishing fires - Qie = 0.155 m3/s — The source is the water abstracted from
the Danube, taken either from the derivation channel after passing through a mesh filter with @ 0.5
mm, or after passing it through the rotating bolters related to the water system service technique, and
Brassert filters related to the fire extinguishing water system.
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The fire water is stored in 2 tanks made of concrete with V = 1500 m® each and represents the
intangible fire reserve for the entire Cernavoda NPP platform.

The fire water network also ensures the supply of the Administrative Pavilion, through PEHD
Dn 110mm connections.

The fire extinguishing water system provides fire protection by supplying fire extinguishing
water to the following areas:

- Administrative pavilion U1+U2 (Pav. 0),

- Administrative building U1 (Pav. 1),

- Personnel Training Center (Pav. 2),

- Reception area (Pav. 9),

- Unloading station LLF,

- Pavilion 3 (Mechanical Shop),

- Temporary containment space for radioactive industrial waste,

- Intermediate Solid Radioactive Waste Storage Facility

- Unit 0 (STA, CTP),

- Electric Unit,

- 110 kV Station,

- Transformers area,

- Uland U2.

The recovery flow of the intangible fire reserve is Q = 200 — 400 m3/h.
The recovery time of the intangible fire reserve is 7.5 + 4 hours/tank.

The external supply network is annular and is sized to maintain a pressure of 9.5+10.3 atm.
The external network is provided with external fire hydrants, with Dn 100 mm and/or 150 mm, Pn 10
atm, isolation valve manholes, mobile means connection manholes and fire extinguishing surface
hydrants.

In order to improve the response to a severe accident, new lines, seismically qualified,
independent of the routes provided by the project, were installed both at U1 and U2, for:
- the supply of demineralized water to the spent fuel storage bay (BCU);
- the backup supply from the fire extinguishing system of the spent fuel storage bay (BCU).

These lines ensure the water supply from the fire extinguishing system of BCU-U1 and BCU-
U2, in the event of a severe accident, from outside the services building, through the inlet connections
to which fire hoses are connected in order to supply either with the help of the fire truck, or with the
help of motor pumps directly from the suction basin.

In case of interruption of the electricity supply, the motor pump, operated by a Diesel engine,
will automatically start, which allows the supply of water to extinguish the fire, if necessary.

Two water storage tanks are planned to be built, additional to the existing and regulated
reserve on the Cernavoda NPP site, by setting up the infrastructure of the objectives that will
serve the specific activities of the RT-U1 subproject.

Additional water supply for the fire will be equipped with a pumping station, which will
be set up in the area of new objectives specific to the sub-project RT-U1.

Circuits C1-C4 are closed circuits and use heavy water or demineralized water as heating
agent, and circuits C5-C6 are open circuits and use water from the Danube River.
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The C4 intermediate cooling circuit is a closed system, filled with demineralized water,
chemically conditioned (hydrazine, morpholine addition) for corrosion protection. The circuit has the
role of taking over the heat generated from the basic technological circuits, during normal operation:
the moderator circuit, auxiliary systems of the circuit of the primary heat transport agent, etc.

Water for the production of demineralized water — The supply water of STA is the circulation
water (raw water from the Danube River), after leaving the condensers, during the winter period.

This is taken after the condenser with the help of 6 pumps (three for each unit) located in the
turbine building at the height of 93 mdMB and directed through a pipe with a diameter of Dn500 mm
located on the technological overpass, being then stored in two related STA raw water tanks, each
with a capacity of 100 m3.

During the shutdown of the nuclear units, the intermediate circuit ensures the full recovery of
the heat generated by all energy consumers. The heat is taken by the demineralized water from the
circuit (C4) and transferred to the technical service water circuit (C6).

During the summer time, the Danube River water delivered through the backup technical
water system is used.

The volumes and water flows authorized for the operation of the 2 units in a permanent regime
365 days/year and 24 hours/day are:

Q daily maximum = 9331200 m®/day (108000 1/s) V annual maximum= 3405888 thousand m?®

Q daily average= 6863616 m3/day (79440 I/s) V annual average= 2505220 thousand m®

The influent and effluent water temperature measurement points, as well as the measurement
frequency, are in accordance with the provisions of the Protocol on the methodology of monitoring
the use of water resources and receiving waste water in water resources, concluded between the Water
Basin Administration Dobrogea Litoral Constanta— Cernavoda NPP and which is part of the water
management authorization.

Water treatment systems abstracted from the Danube river and used for technological
purposes

Water abstracted for industrial purposes from the surface source of the Danube River is carried
on through the intake with a free level on the derivation channel of the Danube-Black Sea canal -
Race I.

The supply system allows the transport of water through the open adduction channel provided
with the length of L = 370 m, base width 34 m, bottom elevation -1.00 mdMB, slopes 1:4.5 protected
with anchorages placed on a mattress of fascines and reverse filter up to the distribution bay.

The crest of the contour dykes is at +13.5 mdMB elevation and the 2 mm wide berms are at
+7.5 mdMB and +10.0 mdMB elevations.

The Distribution Bay ensures the connection between the adduction channel and the screen
house, the access of water to the screen house being uniform.

The Distribution Bay is bordered by slopes identical to those of the adduction channel which
close on the side retaining walls of the screen house.

The Chemical Water Treatment Plant (STA) produces, stores, and delivers demineralized
water to be used in various systems of U1 and U2.

The water treatment system consists of the pretreatment of the raw water, by dosing ferric
chloride and coagulation aids and filtration, followed by the demineralization of the pretreated water
through ion exchange technology.
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The inputs to the STA are as follows:
- raw water through a pipe Dn 500 mm, installed underground and above ground on the main
overpass, between Engine room U1+U2 and STA;
- steam from the Thermal Power Plant (CTP) on the Dn 150 mm pipe;
- steam from U1 on 2 pipes Dn 300 mm each, with a flow rate of 7+10 t/h steam, 6 atm, 185°C;
- compressed air (service) on a Dn80 mm pipe.

The outputs from the STA are the following:

- totally demineralized water, through 2 pipes Dn250 mm, between STA and U1+U2;

- totally demineralized water, for addition, through a Dn150 mm pipe between STA and CTP;

- neutralized water discharged through 2 Dn250 mm pipes, between the STA and the siphon
basins;

- water from overflowing raw water storage tanks, discharged into storm sewers;

- filtered water for equipment cooling through 2 pipes Dn250 mm, between STA and Pump
House;

- filtered water for cooling bearings through a Dn80 mm pipe, between STA and CTP.

Through the modernization of the STA installation, the volumes of processed raw water
did not change and the authorized discharge indicators were completed for the two new
products introduced in the modernization stage. The modernization of the STA included changes
compared to the original installation and concerned the following systems, as follows:
- The STA is operated according to the operating manuals and approved procedures for the
STA-71610, 71620, 71630, 71660, 71680 systems.
- Pretreatment of raw water is carried out in two stages: clarification and filtration.

Pretreatment system: lime removed from the pretreatment technology.

o the slurry is recirculated via clarifiers and the excess is discharged intermittently from the system
to the siphon basin, along the existing route (maximum flow rate 5 m%/h);

o the multilayer filters are equipped with plates with nozzles and sand catchers, thus avoiding sand
escapes;

o the waste water resulting from washing the multilayer filters is recovered via clarifiers;

o filtered water is distributed to consumers (to the demineralization and to the Pump House) by
separate pumps;

¢ the technological process is controlled through the SCADA automation system, which involves
much reduced operating maneuvers, and the information about the process and physico-chemical
parameters, implicitly the state of the equipment, is provided to the operators, in real time;

e manual operation is greatly reduced and equipment reliability is greatly improved.

Pretreatment Reagent System:

o the facilities for storing hydrated lime, preparing and dosing lime milk are no longer used;

o the existing facility for preparing and dosing FeCls 2% solution is no longer used;

o the coagulation aid (polyelectrolyte) preparation and dosing facility is provided: Flocculant
Praestol A3040L;

e a NaOH dosing facility is provided in the filtered water distributed at the Pump House to control
the pH within the specified limits;

e a Nalco 3D Trasar 3DT149 antiscalant dosing installation is provided, to eliminate temporary
hardness;
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e equipment/path disinfection facility by dosing with sodium hypochlorite (1-2 times/year), when
the increase in the content of organic substances in the supply line of the biofilters in the
demineralization system is observed;

e the dosing of reagents is automatically controlled by the SCADA automation system, being
correlated with the established process parameters.

The Demineralization System includes:

¢ the biofiltration facility for removing biopolymers from the filtered water (three biofilters mounted
in parallel, average processed flow = 125 m%/h);

e two degassers with four air blowers and two air filters to remove CO> from decationized water;

o three scavenger columns for retaining organic substances before anion exchangers;

¢ the regeneration of ion exchange columns is done by backward flow, the volumes of regenerants
used and those of the resulting waste water are lower than those of the replaced installation;

e demineralized water storage tanks are made of stainless steel, to preserve the quality of totally
demineralized water;

o the technological process is controlled automatically, through the SCADA automation system,
which leads to much reduced operating maneuvers;

o the equipment replaced is reliable, maintenance activities being greatly reduced.

Resin regeneration system:

¢ the modernized plant uses 32% HCI solution, respectively 48% NaOH for ion exchange resins and
saturated solution for scavenger resin regeneration, and the regenerants are automatically dosed
directly from the storage tanks through the SCADA automation system.

o efficient HCI vapor collectors are used;

e mobile ion-exchange resin transfer vessels and facilities for their cleaning (biofouling) are
provided once every 3-5 years of operation (two storage tanks and two dosing pumps 0-224 1/h for
dosing peracetic acid 0.2%).

The neutralization system

e homogenization of waste water is greatly improved due to the nozzles provided in the
neutralization tanks;

¢ pH control of the neutralized waters is done automatically, including the dosing of the neutralizer,
their evacuation and control being monitored by the process computer of the automatic SCADA
system.

The service compressed air from the two existing tanks in the non-modernized installation
ensures the consumption in the stage of loosening the filters, in the stage of mixing resin masses from
the mixed bed for regeneration and fluid for the transfer of reagents (HCI 32%, NaOH 48%, FeCls
40% ) from the car tanks to the tanks on the chemical storage platform.

The instrumental air is a new system provided for the supply of automation and control
components in the modernized plant (two compressors, a storage vessel, a compressed air drying
device, a filtration system).

SCADA system — new system that is provided with a process computer to control the
automated operation of plants and processes.
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In order to control the quality of the water distributed and of the wastewater discharged from
the STA, automation loops are provided to continuously ensure compliance with the specified
technical requirements.

The filtered water for the cooling circuits in the Pumps House is conditioned to prevent
deposits in pipes, equipment, components. To maintain the pH of the cooling water in the range of 7
+ 8.5, a NaOH dosing unit with two dosing pumps 0-7166-P-N7.1 P-N7.2 is provided; the control
system automatically puts one of them into operation if the pH value of the filtered water becomes
lower than 7 units.

Conclusions regarding the provision of water supply required for the RT-U1 and DICA
MACSTOR 400 project

e Ensuring water supply in the Project Implementation Stage — which takes place in two distinct
intervals, respectively:

o The setting up and execution phase of the infrastructure and support constructions for the
project, which includes the design of DIDR-U5, constructions within DICA — MACSTOR
200/400 modules, construction of necessary RT-U1 support buildings; (starting with the year
2025).

On site, U1, U2 and DICA-MACSTOR 200 are in operation.

o U1 Shutdown, retubing and tests phase, which includes: DIDR-U5 in operation, DICA
MACSTOR in operation, U1 shut down for retubing, U2 operating, constructions at DICA-
MACSTOR 400. (2027 — 2029).

it will be done from the existing water supply system at the Cernavoda NPP site, by connecting
the consumption points to the existing network.

The activities in the refurbishment phase (U1 shutdown, retubing, tests) will mainly take place
inside Unit 1, and the existing facilities related to the water supply system will ensure the water
requirement for the specific consumption of these refurbishment activities.

Ensuring the water supply necessary for the set-up activities of the new DIDR-U5 will be
made from the existing local system on the Cernavoda NPP site, by extending the water distribution
system to this facility.

The water supply required for the extension activities of DICA-MACSTOR 400 will be done
under the same conditions as in the case of the execution of MACSTOR 200 type modules, from the
local water supply system provided on the site, in the area of the current DICA warehouse, as
regulated in the current Water Management Authorization No. 72 of September 6, 2021 amending
Authorization No. 58/01 July 2021. (attached to this documentation).

The water supply for extinguishing fires - will be made from the same source, as regulated
in the Water Management Authorization No. 72 of September 6, 2021 amending Authorization No.
58/01 July 2021. (attached to this documentation), the water being abstracted from the Danube River,
taken either from the derivation channel after passing through a mesh filter with openings of 0.5 mm,
or after passing it through the rotating strainers related to the technical water system service, and
Brassert filters related to the fire extinguishing water system. The fire water is stored in 2 tanks made
of concrete with V = 1500 m® each and represents the intangible fire reserve for the entire Cernavoda
NPP platform.
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e Ensuring the water supply in the operation stage of the refurbished U1 and DICA-MACSTOR
400, will be done as follows:

- For the operation of the refurbished U1 - from the current water supply system provided within
the U1 Unit, through the same existing supply points and provided for in the current regulatory
document issued by ANAR.

- For the operation of the new DIDR-US5 - by connecting to the current water supply system
provided at Cernavoda NPP site, by expanding the distribution system of the water supply
network.

- For the operation of DICA MACSTOR 400 - from the current water supply system provided

on the site, through the same existing supply points and regulated in the current act to be
issued by ANAR *
Note* — In the case of DICA MACSTOR 400, the water requirement will be specific to the
hygienic-sanitary consumption of the personnel as well as to ensure the fire reserve related
to the DICA warehouse. (no technological water consumption is required for the operation of
this objective).

Water supply for firefighting - The operation stage of the refurbished Ul and DICA-
MACSTOR 400 will be done on the one hand, from the same source, the Danube, by storing in
2 existing tanks made of concrete provided with V = 1500 m?® each, for the entire platform Cernavoda
NPP, as regulated in Water Management Authorization No. 72 of September 6, 2021 amending
Authorization No. 58/01 July 2021. (attached to this documentation) to which 2 fire water storage
tanks will be added, which will ensure the fire reserve for the new facilities and equipment
resulting from the Project.

1.7.5.2 Water evacuation

Currently, the discharge of water - domestic, technological and rainwater - generated by the
operation of objectives U1, U2 of Cernavoda NPP and the Intermediate Spent Fuel Storage Facility
(DICA) is regulated by the following acts:

- Water Management Authorization No. 72 of September 6, 2021 amending Authorization
No. 58/01 July 2021. (attached to this documentation).

- Water Management Authorization No. 94 of 28.06.2022, regarding "Cernavoda Spent Fuel
Intermediate Storage (DICA)", issued by ANAR, ABADL.

a) Domestic wastewater - not radioactively contaminated

Currently, domestic wastewater - not radioactively contaminated - generated from the
activities related to the RT-U1 sub-project, will be discharged through the same systems as during
the normal operation of U 1, they are directed by gravity to the Pumping Station 7175-SP1 (equipped
with 2 +1 pumps with Q=92.5 m3/h, Hp= 36 mCA), located in the premises of Unit 1, from where
domestic water is pumped into the Pumping Station 7175-SP2 (equipped with 3+1 pumps with Q=
80 m3/h , H= 20 m), located between Units 3 and 4. From SP2 domestic wastewater is directed by
pumping to the pumping station - SP "Valea Cismelei" of the city of Cernavoda, for the final
evacuation into the urban sewerage network of Cernavoda town.
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b) Technological wastewater

e Technological wastewater that does not require purification
The technological waste water resulting from the Cernavoda NPP activities, through the
operation of Ul and U2, is represented by the technological circulation wastewater and warm
technical water.

The evacuation of hot technological water that does not require purification is done as
follows:

- through channel and circulation water drainage pipes, siphon basins and special
manholds;

- through ducts and hot technical water discharge pipes;

- through the hot water-cold water mixture channel for injection during the cold periods
of the year;

- through warm water drainage tunnels to the Danube River.

The evacuation of the hot water from the condenser (C5 circuit) is done by means of 6 pipes
with a diameter of Dn 2000 mm, connected to 2 pipes with a diameter of Dn 3600 mm. These pipes
are continued with a box channel with a volume of 30m?® (2x3x5 m) that ensures the connection to
the channels in the "U" string. These channels, by means of the siphon basin and valve chambers,
allow the evacuation of hot water, either: in the second race of the Danube - Black Sea Canal, or to
the Danube River.

The time to switch from one outlet to another is approx. 30 minutes.

The two warm water discharge channels in the second race of the Danube - Black Sea Canal
are sized for the operation of 4 nuclear units. The channel through which hot water is discharged from
Units 1 and 2 has a length of approx. 850 m, with a section of 5.5 x 6.0 m, and continues with an open
channel provided with a volume of 136 m3 respectively (2 m x 8m x 8.5m), on which the
Hydroelectric Power Plant for S.C. Hidroelectrica S.A — Buzau Hydropower Branch is located.

The hot water - cold water mixing channel for injection is located at the boundary of Unit 1
premises, and it is made of a metal pipe with Dn 3600 mm, embedded in concrete. The channel length
measures approx. 400 m. Warm water outlet in the Distribution Bay is done through a reinforced
concrete channel provided at the bottom of the intake channel, with water directing windows to the
circulating water and technical water Pumping Station

The evacuation of the cooling water from Units 1 and 2 in the Danube (during normal
operation) is done through a circuit made up of boxes, tunnel (L = 2780 m, D = 5.4 m), concrete open
channel type and earth channel with outlet in the Danube. The circuit starts from the siphoning basin
I, undercrosses Valea Cismelei, the hill between Valea Cismelei and Valea Seimeni and continues at
the base of the left slope of Valea Seimeni. After crossing the Cernavoda - Harsova road, it crosses
the Danube Meadow and flows into the Danube at Km 296+000.

The circuit is dimensioned in such a way as to ensure the evacuation of a flow of 100 m%/s on
a gallery lane (with the role of taking over all the flows from the simultaneous operation of 2 nuclear
units).

The circuit consists of: a double box section with a section of 5.75 x 5.75 m through which
the connection is made with the valve box in Valea Cismelei, which has the role of connecting the
upstream and downstream races.
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The discharge of the technological wastewater is as it follows:

I. In normal operating situations:

- in the Danube River, through the gallery, canal and Seimeni Valley

- in the second race of the Danube-Black Sea Canal, with the approval of the "Romanian Waters"
National Administration and the Dobrogea-Litoral Water Basin Administration, as well as with the
acceptance/permit/notification of the other competent authorities according to the legal provisions
(National Company "Administration of Navigable Channels " S.A., authorities from the Ministry of
Health, etc.)

The regulatory act regarding ""Water supply for and wastewater discharge from units Ul
and U2 of Cernavoda Nuclear Power Plant", issued by ANAR - The supporting technical
documentation was issued in April 2021 and provides the following sections for the discharge of
technological wastewater:

> in the Danube River - normal situations
XIV —1.000.00.00.00.0 (Danube)
hectometer 779 (Danube)

» in CDMN - normal situations
XV -1.010B.00.00.00.0. (Litoral)
hectometer 594 (race 2 Danube — Black Sea Canal)

» n CDMN - situatii de avarie (by Cismelei Valley)
XV - 1.010B.00.00.00.0 (Litoral)
hectometrul 611 (race 1 Danube — Black Sea Canal).

All hydraulic constructions related to the arrangement of waste water discharge sections are
classified in the first class of importance and in category 1 according to STAS 4273/83.

During the winter period, a fraction of the warm water flow (25%-+70%) is discharged into
the Cernavoda NPP Distribution Bay, with the aim of preventing the formation of ice brashes. The
evacuation is done under special conditions, only with the notification of the representatives of the
National Administration "Romanian Waters", as well as of the Dobrogea Water Basin Administration
- Litoral and the National Company " Administration of Navigable Channels " S.A., based on the
mutually agreed procedures, without the thermal influence of the water from the derivation channel
and from race 1 of the Danube - Black Sea Canal.

I1. In situations of failure of the discharging systems
- in race Il of the Danube - Black Sea Canal and in the Danube River:
- in race | of the Danube - Black Sea Canal, through the Cismelei Valley.

Evacuation of cooling water from Units 1 and 2 into the Danube (in case of failure):
The sluice house is equipped with a side spillway for discharging warm water into the Danube
and the Danube - Black Sea Canal through bief 11, for short periods.

e Technological wastewater that requires purification
The technological wastewater resulting from the area of the liquid fuel household, before
being discharged into the rain sewer, is passed through a liquid fuel separator, and the meteoric waters
and those from the inactive drainages in the premises are passed through a grit chamber before being
discharged into the Distribution Bay.
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) Rain water

The evacuation of rainwater from the Cernavoda NPP objectives is regulated by the following
documents:

- Water Management Authorization No. 72 of September 6, 2021 amending Authorization
No. 58/01 July 2021. (attached to this documentation).

- Water Management Authorization No. 94 of 22.06.2022, regarding "Cernavoda Intermediate
Spent Fuel Storage Facility (DICA)", issued by ANAR, ABADL

Cernavoda NPP has a contract with SC RAJA SA Constanta for the supply from and for the
discharge to the public supply/discharge system.

The sewage system is partitioned. The rainwater drainage system is sized for the evacuation
of rainwater collected on the platform of five initially designed nuclear units, to ensure the evacuation
of a flow rate of 3.2 m®s. The main rainwater collector is provided with dimensions between 1200
mm - 1600 mm.

The rainwater sewage network ensures the evacuation of the following types of water:

- washing water from drinking water filters;

- rainwater from roofs, roads and platforms, access ways;

- water from the washing of hydrogen tanks (accidentally) or rainwater from the surface of the
hydrogen storage;

- waters from the washing of biofilters, overflows from the demineralized water tanks and filtered
water from the modernized Chemical Water Treatment Station;

- condensate, drainage, ventilation from auxiliary boilers (CTP);

- water from the underground water inside the protective screen that surrounds the nuclear
buildings;

- inactive drainages from the Turbine Building (U1, U2), from the siphon basin (U1, U2), Back-
up Diesel Building (U1, U2), Cooler Building (U1, U2);

- drainage of accumulated water in the ground and under the foundation of the Services Building
(U1, U2) and under the radiator (U1, U2).

Based on the regulatory act in force, rainwater, including that from underground drainage
(water drainage from the underground water), is collected through a main collector, from where it is
discharged into the Distribution Bay of Cernavoda NPP, after passing through a settling tank provided
upstream of the final collector.

The evacuation of rainwater from the collector into the Cernavoda NPP Distribution Bay is
done through a metal pipe provided with Dn 1600 mm.

The drainage of the water collected in the storm sewer of Unit 2 is done through the water
sewer system of Unit 1.

The rainwater accumulated in the soil around and under the foundations of the Reactor
Building and the Services Building (U1+U2) is directed by gravity into the basins, from where it is
subjected to analysis from the point of view of radioactivity (gamma and tritium analysis) and is
finally discharged in the storm sewer only if the results of the analyzes do not indicate a radioactive
level, above the limits, of these types of water.

In the case of the presence of radioactivity in the composition of these types of waters, the
waters are pumped into the management system of low and moderately radioactive liquid waste.
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Other wastewater treatment and control facilities

Drainage systems - with the role of draw off underground water, related to buildings with

various functions:

- external screen and drainage - related to the main buildings of each unit;

- at the spent fuel storage bay;

- at the reactor building;

- at the Spent Fuel Intermediate Storage Facility;

- at the radioactive waste collection centres;

- at the fuel household for the Start-up Thermal Power Plant;

- at the fuel household related to the back-up Diesel groups.

a) Screen and external drainage

Control of the circulation of underground water and protection against variations in the
groundwater level in the nuclear part of each unit is carried out through a shielded protective enclosure
(reinforced concrete screen) around the building, executed between the surface of the land (elevation
15.80 mdMB) and layers of impermeable marl. The shielded enclosure was made by cement
injections up to 40 m deep, in the limestone layer and concrete in the upper layer of fillings. The
evacuation of water from inside the premises U1, respectively of Unit 2, is done through a pumping
drainage system (capable of evacuating a maximum flow of approx. 20 + 40 I/s for two units). The
waters are evacuated outside after the radioactivity analyzes (tritium and gamma) are carried out. In
case of accidental contamination, the waters are transferred to the liquid radioactive waste
management system and the causes of the contamination are investigated.

Each unit is provided with its own drainage system, composed of:

- collector system, consisting of 6 wells drilled at U1 and 7 wells drilled at U2, executed in a
hydraulic system, with a maximum depth of 40 m, with reverse circulation. Each borehole consists
of a reverse filter, a filter column equipped with slots for the collection of underground water, a
final column for strengthening the wall, supporting the filter and the pumping equipment;

- hydraulic installations equipped with 3 submersible electric pumps at U1 and 4 electric pumps at
U2, fittings, passage valves with valve for sampling, water gauge with counters, pressure
indicators and level indicators;

- 11 piezometric wells (measuring the water level in the underground water) at U1 and 8 wells at
U2, located inside and outside the screened enclosure;

- collection and evacuation pipes;

- electrical automation installations.

All signals are displayed both in U1 and U2 on local panels and the pumps can be controlled
manually. The automation system ensures the operation of the pumps as follows:
- pump shut-down: in the range -9.7 mMB (U1) and -5.00 mMB (U2);
- pump start at level: 8.00 mMB (U1) and 8.50 mMB (U2).

b) Drainage at the nuclear auxiliary services building

Drainage at the services building is carried out in two stages: collection and evacuation.

The water is collected through a network of PVC pipes Dn 160 x 7.7 mm perforated at the
bottom, which are placed under the CSAN in the permeable material between the level of the floor at
93.90 mdMB and leveling concrete at the level of 90.20 mdMB. The location quotas are from 92.95
mdMB to 91.40 mdMB. These pipes flow into the well no. 1 of CSAN (Nuclear Auxiliary Services
Building). The discharge in the well is at the rate of 91.40 mdMB.
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The discharge of water from the well is through steel pipe of Dn 114.3 x 6.02 mm to the liquid
radioactive waste treatment system.

c¢) Drain at the spent fuel pool

The water in the spent fuel intermediate pools (Spent Fuel Unloading Pool and Spent Fuel
Transfer Pool) is demineralized water, circulated in a closed circuit, to ensure its cooling and
purification. The maintenance of the water inventory in the basins is achieved through the periodic
addition from the Demineralized Water Distribution System, in order to compensate for losses
through evaporation. The chemical control of water is carried out by mechanical and ionic purification
through filter columns, in accordance with the requirements of the Chemical Control Manual, OM-
78210/34410.

In the event of the need to drain the basins for maintenance works (repairs of walls or epoxy
protection), they are isolated from the spent fuel and defective fuel storage basins, and the water is
transferred to the Liquid Radioactive Waste Management System and processed according to the
requirements of OM- 79210. Drainage at the spent fuel tank is carried out in two stages: collection
and evacuation. Water collection is done through a PVC pipe, Dn 160 x 7.7 mm, perforated on the
inside and buried in the permeable material between the walls of the spent fuel tank, the leveling
concrete and the related screen between elevations 90,91 and 90 ,40. The leaked water is collected in
a well, from where it is pumped through a steel pipe to the radioactive waste treatment system.

d) Drainage at the reactor building

Drainage at the reactor building is carried out in two stages: collection and evacuation. The
collection of water around the reactor building is done through three pipes DN 160 x 7.7 mm
perforated at the bottom and which are buried between the walls of the reactor (tire) and its related
screen, in the permeable material between elevations 91.34 and 91.20. The infiltrated water is
collected in two wells and from here by pumping through a Dn 88.9 x 5.49 mm pipe it is discharged
into the drainage discharge pipe related to the nuclear auxiliary services building. Through the
technological scheme, the necessary pipes and fittings were provided for the possibility of water
transfer to the liquid radioactive waste collection system.

e) Drainage at the spent fuel intermediate storage facility

The water resulting from the washing of the concrete platforms or from precipitation around
the storage modules is collected through concrete gutters in the collection manholes equipped with 2
cast iron valves, with sphere and flange, one for service and one as spare part, having Dn150. A level
switch is installed in each collector chamber which sends an alarm signal to the Main Control Room
U1 when a predetermined level is reached (approx. at half the height of the chamber). After carrying
out the radioactivity analyses, depending on the result, it is discharged into Cismelei Valley or
transferred to the liquid radioactive waste system of Cernavoda NPP, where it is processed in
accordance with the established NPP procedures.

) Drainage at the diesel household related to the backup Diesel groups

Each tank is surrounded by a concrete wall to protect against possible leaks. In case of leaks
from these tanks, the household is equipped with drainage pumps.

g) Drainage at radioactive waste collection centres

The storage spaces are marked and managed in a way that can allow the identification and
elimination of accidental spills. All containers are stored on pallets and labeled accordingly.
Wastewater resulting from possible liquid waste leaks will be collected in closed basins provided in
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each of the two storage spaces. From the basins, the waters are transferred into metal barrels by means
of a pump, the barrels being taken over by authorized economic agents for waste disposal according
to the legislation in force.

h) Drainage at the fuel household for CTP

The technological waste water from the fuel household area, as well as the rain water from
the vats / bases of the oil and fuel tanks, before being discharged into the rain sewer, are passed
through a petroleum product separator to avoid water pollution with petroleum products. Before
discharge into the Distribution Bay, the waters from the rain sewer are passed through a grit chamber.
The petroleum product separator is composed of two compartments, one standby, each sized for 40
m3/h. The concrete used was B 200. The scraper was insulated with successive layers of asphalt
cardboard and cut bitumen. The connection between the tank drains and the separator is made through
a fireproof chimney, and from it further with the help of a metal pipe. The entire amount of grease/oil
separated at the surface of the water and discharged through a chute at the downstream end of the
separation chamber is collected in a side sump, from where it is pumped back into the storage tanks.
To avoid spilling fuel or contaminating the water discharged into the storm sewer, the fuel separator
is operated according to specific procedures and the level is checked through daily routines

CONCLUSIONS regarding the wastewater disposal systems generated by the RT-U1 and
DICA-MACSTOR 400 Project

e Ensuring the evacuation of wastewater generated during the project implementation stage -
which takes place through two distinct periods, respectively:

o The setting up and execution phase of the infrastructure and constructions supporting the
project, which includes the design of DIDR-U5, constructions within the framework of DICA
— MACSTOR 200/400 modules, construction of buildings, necessary RT-Ul support
buildings; (2024 — 2026).

In operation on site are U1, U2 and DICA-MACSTOR 200.

o U1l Shutdown, retubing, tests Phase, which includes: DIDR-U5 in operation, DICA
MACSTOR in operation, U1 is shut down for retubing, U2 is operating, constructions at DICA
MACSTOR 400. (2027 — 2029).

will be managed as it follows:

- non-radioactively contaminated water will be directed into the technological water collection
system that does not require purification

- radioactively contaminated waters will be directed into the radioactively contaminated
wastewater collection system.

e Ensuring the evacuation of waste water generated during the Operation Stage of the
refurbished Ul and DICA-MACSTOR 400 will be carried out, similarly as in the current
operating situation of the 2 nuclear units through the same evacuation systems provided within
the Cernavoda NPP plant authorized by the current regulatory act.

— In the case of the Active Components Building, the repair and decontamination of tools
— it will be installed a new system for the collection of radioactive aqueous liquid waste.

— The dimensioning of the protection zones for the purpose of monitoring the phreatic aquifer
at the new DIDR-U5 will aim at the execution of some piezometric wells on the DIDR-U5
site.
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— Regarding the sub-project DICA-MACSTOR 400 - the expansion area of the current DICA
will be provided with a collection system made up of concrete gutters, equipped with road
metal grates and collecting channels, on which there are located manholes and provided drains
with grills. The collecting chambers together with the gutters are designed to collect and retain
from the DICA-MACSTOR 400 platform, the maximum volume of rainwater resulting from
24 hours of rain, with a return period of once every 5 years.

— This protection measure will ensure a sufficient time interval for checking the quality of the
collected rainwater and its evacuation according to the results of the laboratory analyses. A
level switch will be installed in each manifold which, upon reaching a predetermined level,
transmits an alarm signal to U1 Main Control Room.

—  Water samples will be taken from the collection tank and subjected to laboratory analysis to
check for possible radioactive contamination.

— After carrying out the radioactivity analyses, depending on the result, these types of waters
will be discharged into the Cismelei Valley or transferred to the radioactive liquid waste
system of the NPP, where they will be processed in accordance with the Plant's procedures in
order to meet the requirements of CNCAN and Water Management Authorization for U1 and
u2.

— In order to control the quality and level of the water in the groundwater on the DICA-
MACSTOR 400 related platform, additional piezometric wells will be provided along
with the 4 existing wells.

1.7.6 Hazardous materials used, stored, handled or generated during project operation

The following tables show the hazardous materials stored, handled or generated during the
operation of the project, as notified by the owner of the site to the competent authorities, according
to Law no. 59/2016 and Order no. 1175/39/2020).
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Tab. 7 Inventory and classification of dangerous substances

No.| Name of the Hazard | Hazard Hazard Existing Maximum State Storage Mode Storage/operating Location within the site
crt. hazardous stateme class category quantity | on-site storage conditions Atm/°C
substance/mixture nt code capacities
m® | tone | m? tone
L H311 Acute Tox. | 3 In the SEIRU warehouse
Acute Tox. ; I
H331 Acute Tox. | 3 In the installation:
N At Unit 1, Turbine Building,
Aquatic - .
elevation 93, a maximum of 2
H302 Acute 4
. barrels are stored (one full/sealed
Aquatic - . AR
. In original barrels from and one from which it is
H400 Chronic 1
_ Carc the manufacturer. The con_sqmed_). The frequency of
Hydrazine 35% : . . barrels are stored on addition is at 4-5 days, added
(Hydrazine Eye Dam. in_original metal allets provided with a uantities ~10 liters: stock about
y H410 | SkinCorr. | 1 - o - o Liquid | barrels of 200 | PAU€SP 9 :
hydrate 55%) SKin Sens liters device to take over any 0.4 tons
CAS 302-01-2 ' leaks. Unit 2 elevation 93 (same above):
Storage: shed 5B, locked | about 0.4 tons
premises, limited access. | Unit 0 (at CTP): The frequency of
H350 1B . . :
addition in the cooling water
H318 S .
1 circuits is 1-2 times per month, the
H314 amount added is approx. 5-8 liters.
Stock < 0.2 tons
1B
H317 1
H332 Acute Tox. | 4
Aquatic
H411 Chronic 2
Asp. Tox.
Carc.Cat.
. Flam. Lig.
Diesel Euro 5 . : 1537 . A
) CAS 68334-30- H304 g_lf_lg_ll_rgtE 1 139 (1399 + L icuid Tanks of various S_urleld orkseml—burled Euel Storag;ganagemenltjfor |
- - - 135 + iqui capacities iesel tanks, as eserve and Emergency Diesels
H351 2 3) appropriate on the Cernavoda NPP site
H226 3
H315 2
H373 2
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No.| Name of the Hazard | Hazard Hazard Existing Maximum State Storage Mode Storage/operating Location within the site
crt. hazardous stateme class category quantity | on-site storage conditions Atm/°C
substance/mixture nt code capacities
m® | tone | m? tone
H332 Acute Tox. | 4
Aquatic
H411 Chronic 2
Asp. Tox.
Carc.Cat.
LighIELLIi:quid Flam. Lig.
Fuel H304 Skin Irrit 1 Tanks of various 1 tank capacity of 1000 Fuel Storage managemnet for the
3. CAS 92045-14- STOT RE - 1080 | - 1100 Liquid capacities tons + 1 tank capacity of | Start-Up Thermal Power Plant on
5 H351 2 P 80 tons the Cernavoda NPP site
H226 3
H315 2
H373 2
H220 Flam. Gas | 1 Technical gas stores— the
Acetylene Gas under I . .
; Original cylinders are placed in an
(technical and | H280 pressure manufacturer's upright position and are
4, welding)CAS Danger of - 0.418 | - 0.418 Gas - pright post L Technical gas storage
. cylinders of 6 kg | secured against tipping
74-86-2 explosion i
and 10 kg over by rubber or plastic
H230 fastening chains.
H410 Aquatic 1
Fire-resistant Chronic 1. Seiru Warehouse 2. U1 turbine
. . Repr. According to SDS building — FRF room — elevation
hydraulic fluid _— Manufacturer . .
5. (FRF) - 3.6 - 3.6 Liquid barrels — 200 liters Stored on spill collection | 100 — max. 2 barrels
H360F | STOTRE | 1B pallets -3 cubic meter tank
Fyrquel EHC
H373
2
H220 | Flammable | - In the technical gas store | 1.Technical gas storage
Compresse Original cylinders | —the cylinders are placed | 2.In the installation
c H280 d gas of the | in an upright position -Hydrogen Storage and
ompressed . S
manufacturer and | and are secured against Distribution System
6. Hydrogen - 0.28 - 0.3214 | Gas L by rubb hnical distributi
CAS 1333-74-0 2 tipping over by rubber or | - Technical gas distribution
tanks of 50 m?® | plastic clamping chains. | system for the Chemical
each Laboratory
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No.| Name of the Hazard | Hazard Hazard Existing Maximum State Storage Mode Storage/operating Location within the site
crt. hazardous stateme class category quantity | on-site storage conditions Atm/°C
substance/mixture nt code capacities
md | tone | md tone
H31l Acute Tox. | 3 1. Seiru Warehouse 2.U1/U2
Acute Tox. ; L :
turbine building — chemical
H331 Acute Tox. | 3 L .
. addition chamber elevation 93 —
Morpholine Eye Dam. . . -
. According to SDS max. 2 barrels in each unit.
99% H302 Flam. Lig. | 4 . . . .
7. | and Morpholine Skin Corr i 162 |- 16.2 Lichid Manufacturer_ Stored on spill collection | 3. U0 (in CTP max. 1 mo_rphollne
' . ' ' ' barrels — 200 liters | pallets in warehouse 5 barrel 70% for additions in
for synthesis H318 1 : -
(SEIRU) cooling water circuits U1 and U2)
CAS 110-91-8 .
H226 3 and max 1 morpholine barrel 70%
for addition in CTP)
H314 1B
H270 Ox. Gas 1 Technical gas stores—the | 1.Technical gas storage — reserve
Compressed Compresse cylinders are placed in an | stock
8. oxygen CAS H280 d gas i 1133 |- 1196 Gas Cylinders upright pos[tlon gnd. are 2. Racks _Ul and U2_techno|oglcal
secured against tipping spaces with connections to the
7782-44-7 : . s
over by rubber or plastic | seismically qualified gas supply
fastening chains. plant
H331 Acute Tox. | 3
Aquatic
H400 Acute 1
Eye Irrit.
Liquefied
H319 gasOx. Gas | 2 Original cylinders | Racks —in compliance _—
Chlorine Skin Irrit of the | with the conditions of \FCY:;ir(Terfrit;?]i%ang (?rl]ilr?(glenrzuign
9. (liquefied gas) | H280 STOT SE - 0.2 - 0.2 Gas manufacturer (47 | anchoring and securing It {perm: } yecy
) . the installation: one connected
CAS 7782-50-5 kg chlorine /| according to the
. . and one spare).
cylinder) applicable rules
H270 1
H315 2
H335 3
H302 Acute_Tox. 4 According to SDS
BIOCID Aquatic Tank/container of | Stored on spill collection
10. ARQUAD H400 Acute 1 - 16.2 16.2 Liquid on sp SEIRU warehouse
. the Manufacturers | pallets in warehouse 5
MCB-50 Aguatic
. (SEIRU)
Chronic
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No.| Name of the Hazard | Hazard Hazard Existing Maximum State Storage Mode Storage/operating Location within the site
crt. hazardous stateme class category quantity | on-site storage conditions Atm/°C
substance/mixture nt code capacities
m® | tone | m? tone
H410 Eye Dam. |1
Skin Corr.
H318 1
H314 1B
Argon-Methane H220 Flam. Gas | 1 Technical gas stores—the
. Compresse 3 - cylinders are placed in an
mixture H280 d gas 6m original upright position and are
11. | (mixture P10) g - 4.08 - 4.08 Gas cylinders, of the pright post L Technical gas store
) secured against tipping
CH4 10 %; manufacturer g
over by rubber or plastic
Ar 90 % ; .
fastening chains.
H411 Aquatic 2
Chronic
DILUENT | 1304 ?IZ%TB;; ! According to SDS
12. WSXla H226 | Skin Irrit | 3 - los7 |- |o087 |Liquia |20 liter metal | Storedon spill collection | oo oy \arenouse
(WHITE- canisters pallets in warehouse 5
SPIRIT) STOT SE (SEIRU)
H315 2
H336 3

Note: 1. In the table above, those substances/mixtures that were on the site in quantities greater than or equal to 2% of the relevant quantity for lower-level sites
provided in column 2 in the tables in Part 1 and Part 2 of Annex 1 of Law no. 59/2016 respectively were considered.
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Tab. 8 Inventory and classification of hazardous waste

No. | Name of Waste |Hasardous| Hazard Hazard category Existing Maximum State Storage | Storage/operati Location
crt waste code property | phrases of (H, P,E) guantity on-site mode ng within the site
(HP1- substances storage conditionsAtm/
HP15) present in capacities °C
waste
m3 | tone | md tone
1 |Organic 160305* H4 Hydrazine Hydrazine Liquid 2001 The barrels are | Landfill located
waste Irritating | H302, H311, | H2 acute toxicity barrels stored on spill in U3
containing H331, H314, | category 3 collection
hazardous H14 . H317, H350, | E1 Hazardous to pallets
substances EcotoXic | {400, H410 | the aquatic
environment
) Acute Category 1 - 0 - 14.114
Morpholine | gnd
H226, H302, | Chronicle 1
H311, H331,
H314, H318 | p5¢ flammable

liquids categ 3
H2 toxicity
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Hydrazine is a substance used for the chemical conditioning of demineralized water systems
having the role of oxygen reducing agent:
- to minimise the dissolved oxygen content in the secondary circuit of the U1 and U2 steam

generators (closed circuit);
- to minimize dissolved oxygen from steam generators during wet storage;

- to reduce the dissolved oxygen in the demineralized water respectively to minimize the
corrosion of the carbon steel in the closed cooling circuits of the plant (recirculated cooling water,
cooled water, sprinkler system in the envelope, cooling system of the active area in case of
emergency);

- to reduce/control the dissolved oxygen in the demineralized water of the biological
protection system (and to minimize radiolysis).

In the Turbine Building of U1 and U2 respectively, the hydrazine, in its original packaging,
is stored in the chemical addition chamber (elevation 93). In this room there is an approved storage
space in which the stock of max. 2 barrels of hydrazine and max. 2 barrels of morpholine necessary
for additions is located in two tanks, in which these chemicals are diluted with demineralized water
according to the applicable field procedures. The concentration of hydrazine in 1-45400-T004 and 2-
45400-TKO004 respectively is about 0.8%.

The additions are carried out by trained personnel and according to approved procedures, with
the taking of measures to protect the personnel and the environment. The addition chamber is
equipped with a drain collection basin, so hydrazine is not discharged into the sewer. When the base
is filled, it is emptied into properly labeled barrels and treated as hazardous waste.

The solution from the tank is injected into the suction of the main pumps related to the steam
generators' supply system. Here hydrazine reacts (is consumed) with the oxygen dissolved in the feed
water.

In the case of the closed cooling systems of the plant, there is also a tank in which hydrazine
is added (about 20 liters) for conditioning the closed cooling systems of the plant (recirculated cooling
water, chilled water). Hydrazine is also added to the sprinkler system in the envelope (approx. 200
litres hydrazine 35% at one addition, with a frequency of 1/year) and to the cooling system of the
active area in case of emergency.

In CTP, hydrazine intended for additions in cooling water circuits, in the original packaging,
is stored in an approved space where there is max. 1 barrel of 35% hydrazine and max. 1 barrel of
70% diluted morpholine.

In the CTP there is a maximum of one barrel of 35% hydrazine and a barrel with morpholine
to ensure the dosage of chemical substances of the water from the auxiliary steam boilers.

Petroleum products: diesel — used as fuel for the Diesel Emergency Generators (EPS) and
Backup Diesel Generators (SDG), the Fire Extinguishing Water Pump (SPAI), the Backup Diesel
Generator in SEIRU, the Backup Diesel Generator in DICA, the Backup Diesel Generator in CCUA,
the 3 Generator Sets (GE), the 4 Mobile Diesel Generator Sets (MDG).

The backup power supply system (SDG = Stand-by Diesel Generator) ensures the production
of electricity for vital consumers in the event of a breakdown of the power supply system. The
Emergency Power Supply System (EPS = Emergency Power Supply) ensures the production of
electricity for vital consumers in the event of a breakdown of the power supply system, more
precisely, it will provide a reserve of electricity for the safe shutdown of the reactor and for the
discharge of waste heat from the reactor if all other energy sources are unavailable.
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There are 4 spare diesel units (SDG) for U1, 2 spare diesel units (SDG) for U2, 2 diesel backup
units (EPS) for U1, 2 diesel backup units (EPS) for U2, a motor pump of the fire extinguishing system
and 1 spare diesel in SEIRU.

At U1, the fuel store is equipped with 4 x 200 m® semi-buried diesel tanks located in concrete
caissons, with a maximum storage capacity of 4 x 180 t diesel. In the Diesel building there are 4 x
4.5 t diesel tanks for daily consumption, a 1 t tank and a collection tank with a capacity of 16 t. Each
diesel tank with a capacity of 180 t is fenced with a concrete wall to protect against possible leaks. In
cases where leaks would occur from these tanks, the fuel store is provided with drainage pumps.

At U2, the fuel store is equipped with 4 x 200 m® semi-buried diesel tanks, with a maximum
storage capacity of 4 x 180 t diesel. In the Diesel building there are 2 x 7 t diesel tanks for daily
consumption, tanks for collecting any diesel leaks 2 x 1.7 t, diesel buffer tanks 2 x 110 liters and an
oil tank 3.2 t. Each diesel tank with a capacity of 180 t is fenced with a concrete wall to protect against
possible leaks. In cases where leaks would occur from these tanks, the fuel store is provided with
drainage pumps.

At U1 and U2, the fuel households for the breakdown power supply system are composed of
2 tanks of 22.4 t for each unit - buried outside the buildings, and 2 tanks of 0.9 t for each - located in
the building of the Diesel groups. All rooms of the building are artificially ventilated, continuously.
The vents are located in close proximity to the tanks.

The fire water pump is located within the fire water pump system (SPAI) building and the
diesel tank for supplying the motor pump is located outside the SPAI building, in a specially designed
manhole. The tank capacity is 702 liters (about 0.656 t). Through the project "REHABILITATION
AND MODERNIZATION OF FIRE WATER PUMPING STATION EQUIPMENT (SPAI)" which
was carried out in 2018, the capacity of the diesel tank was changed from 1000 litres to 702 litres.

In SEIRU there is a tank of about 2 tons, from which the Diesel generator on the SEIRU site
is refueled. Within the SEIRU Project, the tank will be relocated to the new location.

The supply of MDG, GE, Diesel DICA and Diesel CCUA is made from the TK8 tank related
to the SDG U1 fuel store. These are backup generators and are tested periodically.

The 1675 kVA (1340kW) MDG 1 and MDG 2 have 2000 liter diesel tanks and the 110 kVA
(88kW) MDG 3 and MDG 4 have 195 liter tanks. The GDM diesel units and the tanks associated
with each of them form a closed container that is isolated from the outside. Mobile diesel generators
are intended to supply vital consumers in the NPP in the event of a total loss of power supply. They
are currently temporarily located in unit 5 and will be moved to the specially designed area at the end
of the Project U5.

The generator sets are backup diesel generators, related to the NPP access control points and
have the following capacities: GE1 — 200kW, GE2 — 151kW. GE3 — 151kW. They are currently
installed in position and will be received by Cernavoda NPP.

The DICA diesel generator with a power of 69 kW has the role of supplying electricity for the
equipment of the DICA objective, in case of emergency. The capacity of the diesel tank is 500 liters.

The CCUA diesel generator with an electric power of 108 kW has the role of supplying
electricity to the equipment of the CCUA objective, in case of emergency. The capacity of the diesel
tank is 350 liters.

Within the U5 Project, 2 stationary diesel units of 900 kVA are planned, and within the CTRF
project 2 diesel units of 600 kW. Within the U5 project there will be: 2 buried tanks, of 60 m? each,
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in which the diesel for diesel generators will be stored and 2 1-day tanks, one for each DIESEL group,
of 10 m3 each.

Petroleum products: LLF - used as fuel for the Thermal Start-Up Power Plant (CTP). The
Start-up Thermal Power Plant has the role of supplying steam during the shutdown of the nuclear
units and when they are restarted. CTP is used to restart a nuclear-electric unit only in the situation
where both NPP units are switched off and it is necessary to start one of them. However, the 2
functional boilers of CTP are tested periodically (quarterly).

The LLF is stored in a 1000 ton capacity tank + 1x 100 ton capacity tank.

Acetylene (technical and industrial). It is delivered in 6 kg and 10 kg cylinders. The 6 kg
cylinders are used for welding for various works, and the 10 kg cylinders are used for flamphotometry
analysis in the Chemical Laboratories.

The industrial acetylene is stored in the specially designed outdoor area of CSAN U1 (gas
storage OB 14) and in the gas chamber 2-S331 (chamber with gas cylinders).

Technical acetylene for welding is stored in the technical gas deposit.

FRF — hydraulic oil used as turbine control fluid. It is delivered in original 200 liter barrels
of the manufacturer and is stored in SEIRU, in warehouse 5A. In U1 there is a 3.4 ton tank, TK80
(3 m?® tank). Another type of oil, FRF PLUS, is used in U2, which is classified as non-hazardous.

Hydrogen is used for the following systems:

- The hydrogen addition system in the primary circuit has the function of keeping the deuterium
concentration within normal limits to limit the corrosion effect caused by the oxygen released by
heavy water radiolysis.

- The Hydrogen Storage and Distribution System consists of two tanks (of 50 m? each) as well as the
related equipment: Reinforcement Cabinets; Safety Valve Stands, as well as the Trailer Download
Platform. The two hydrogen distribution lines are mounted on piers and follow the route to the
consumers they serve, from the Machine Room.The hydrogen is distributed to the consumers inside
the Cernavoda NPP through two 2" pipes, drawn on the pier, with the possibility of operating each
tank on both lines. The hydrogen tanks and the hydrogen distribution system provide the storage,
conveyance, distribution of hydrogen for the cooling of the electric generator of Unit 1 and the electric
generator related to Unit 2, through the hydrogen cooling system of the electric generators.

- The technical gas distribution system for the Chemical Laboratory consists of a network of pipes,
with a diameter of 1/4" as follows:

- an "interior route" from room S-334 where the 28 inert gas cylinders are located (6 cylinders
of He, 2 cylinders of Ar, 7 cylinders of nitrogen, 9 cylinders of standard mixtures, 2 spare cylinders);

- an "exterior route” from the hydrogen and acetylene cylinder box (1 hydrogen cylinder, 1
acetylene cylinder and 1 spare cylinder) located outside, to rooms S-305 and S-307. The flammable
gas cylinders (1 hydrogen cylinder, 1 acetylene cylinder and 1 spare cylinder) are located in a box
adjacent to the hydrogen cylinder depot, related to the hydrogen addition system and the hydrogen
consumers are located in room S-305, in the Services Building and the acetylene consumers are
located in room S-307 in the Services Building. Room S307 is intended for the chemical control
laboratory and is located in CSAN, elevation 109.22 and room S305, also intended for the chemical
control laboratory, is located next to room S307.

The hydrogen will also be used in the Detritium Plant (CTRF Project) - it is estimated to be
approximately 0.01934 tons.
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Morpholine — has several uses:
- corrosion inhibitor,
- for pH control in the secondary circuit (chemical conditioning),
- as an analytical reagent in chemical laboratories.

Morpholine is delivered in the manufacturer's original 200-litre barrels and in a one-litre
laboratory reagent container.

The morpholine delivered in barrels is stored in warehouse 5 of SEIRU. In the plant it is stored
in the chemical addition area, elevation 93 of U1 respectively U2 and U0 (CTP).

Morpholine used as a laboratory reagent is stored in S309 in flammable substance metal
cabinets in the Chemical Laboratories.

Oxygen (technical and ultra-pure) - It is purchased in the original cylinders of the
manufacturer and is of several types:
- Ultrapure oxygen - used for addition to systems (to prevent the formation of an explosive mixture).
It is purchased in 43.8 liter cylinders.
- Technical oxygen - for welding. It is purchased in 40-liter cylinders.
- Oxygen to breathe for medical emergencies. It is purchased in 0.4 m® cylinders.

The cylinders are stored in the Gas Deposits.

The oxygen will also be used in the Detritiation Plant (CTRF Project), an estimated quantity
of approximately 0.1369 tons.

Liquefied chlorine — It is used as a disinfectant for drinking water. The cylinders are stored in the
cylinder room of the Chlorination Plant related to the Drinking Water Treatment Plant.

BIOCIDE ARQUAD MCB - 50 — It is used for macrofouling control in the RSW BSI 71310
system; U1 and U, in the warm season, the water temperature being higher than 12°C. The use of the
Biocide MCB-50 product is done only on the C6 circuit — industrial water, when conditioning the
cooling circuit and only after notifying the territorial water management authorities, in order to
monitor the quality of the receivers. The loaded wastewater, resulting from the biocide process, is
discharged only into the Danube, through the Seimeni canal (the requirement of the water
management permit issued by ANAR for Cernavoda NPP).

Argon-Methane Mixture (P10) — It is purchased in the manufacturer's original 6m3
cylinders. The cylinders are mounted on U1 and U2 inter-zonal monitors (for each monitor there are
2 or 4 cylinders, depending on their type). These cylinders are also mounted on the global alpha-beta
measuring devices located in the Environmental Control Laboratory and in the Dosimetry
Laboratories (one cylinder for each device).

WSXIla Thinner (WHITE-SPIRIT) — used by the Maintenance and Repair Department and
the Warehouse Management Service for:
- cleaning the surfaces of the equipment in the classic systems, respectively
- degreasing preserved products from warehouses.

It is purchased in 20-liter metal canisters. It is stored in the original and sealed containers,
stored on plastic pallets, in the 5B SEIRU warehouse.
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1.7.7 The transport of raw materials, auxiliar materials and the increase in traffic involved
during the implementation of the two subprojects

Subproject RT-Ul

For the completion of the RT-U1 subproject, the activities will take place at the Cernavoda
NPP site.

The specific activities of maintenance, repairs related to the shutdown for refurbishment of
Unit 1 — retubing, modernization/replacement of equipment and circuits related to nuclear and
classical systems will be carried out inside the building of Unit U1.

The supply of equipment and materials necessary for the implementation of the refurbishment
process from authorized and qualified suppliers - as the case may be, will be done in containers or
other types of packaging specific to the purchased products, in compliance with the regulations
applicable to both forms of transport and product categories. Packages will be labeled, packed in
conditions that ensure the integrity of the contents, according to the supplier's instructions.

The specific tools that will be used in the reactor retubing operations will be stored in specially
arranged spaces related to the new infrastructure that will be built for the Unit 1 refurbishment project.

For the set-up of the new DIDR-U5, the supply of construction materials will be made from
certified and/or authorized/qualified suppliers - as the case may be, according to the requirements
related to the purchased product categories, with appropriate means of transport.

The routes for the internal transfer of the equipment and materials necessary for the
implementation of the refurbishment subproject are thus established so as not to interfere with the
current activities of the objectives operating on the site (Unit 2, DIDSR, DICA-MACSTOR 200) nor
with the related activities of the projects under development on site.

The transport of the personnel involved in the implementation activity of the refurbishment
subproject will be carried out with the means of transport specially sized and allocated for the period
of the activities.

Subproject DICA-MACSTOR 400

Construction materials (ballast, stone, sand, concrete, reinforcements), storage cylinders,
monitoring equipment, etc. will be supplied for the realization of the MACSTOR 400 type modules.

For the supply of materials and for the transport of personnel involved in construction
activities, the following are used daily - on average: truck - 1 pc., van (up to 3.5t) - 1 pc., concrete
mixer - 1 pc. respectively bus/minibus for workers - 1 pc., cars - 2 pcs.

To carry out the constructions, the following works daily: bulldozer - 1 pc., compactor
cylinder of 0.5t - 1 pc (approx. %2 hour/day), crawler excavator - 1 pc. (approx. ¥z hour/day).

The transport of the personnel involved in the construction will be carried out with the means
of transport specially allocated during the period of activities.

It is estimated that, through the quantities supplied and the supply rate, and considering the
ratio between the volume of works and their duration in the case of the two types of modules, the
increase in traffic compared to the current situation will be insignificant.

On the other hand, under the conditions of the operation of the two nuclear units (U2 and
refurbished U1), the rate of nuclear fuel transfer will not change compared to the current situation -
of simultaneous operation of the two units. Also, the means of transport and transfer used will be the
same as for the situation of storing spent nuclear fuel in MACSTOR 200 type modules.
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1.7.8 Environmentally relevant social and socio-economic implications

The Unit 1 refurbishment project brings significant socio-economic and cultural benefits,

such as %

local and regional development by creating jobs both during the refurbishment project and
during the subsequent exploitation and decommissioning phases;
creation of indirect jobs, through subcontractors.

Development of the internal supply chain for refurbishment:

capacity building for the national nuclear sector (for example, the involvement of all
engineering branches at different levels is expected, including technicians, engineers,
researchers, etc.);

provision of centralized heating for the city of.

The right to equal opportunities is a fundamental right within the European Union. It is the

concept that all human beings are free to develop their personal abilities and make choices, without
limitations imposed by strict roles. This concept is based on ensuring the full participation of every
person in his economic and social life, regardless of ethnic origin, gender, religious orientation, age,
disability or sexual orientation.

The principle of equal opportunities, non-discrimination, gender equality will be the basis of

the refurbishment project and will include at least the following measures:

the distribution of tasks within the project teams of the holder/contractor will be done
exclusively on the basis of the competence criterion and will capitalize on the experience of
each member regardless of age, gender, religious orientation or social status;

the awarding of works and service contracts will be done in accordance with the legal
provisions applicable to public beneficiaries, in accordance with the principles of
transparency, efficiency and equal opportunities, both in the awarding phase and in the
execution phase;

the necessary premises for the generation of temporary jobs will be created during the
execution of the works, regardless of age, sex, religious orientation or social status;

solutions will be adopted to allow the unrestricted access of people with disabilities, with the
aim of increasing their degree of social inclusion and, respectively, to respect the principle of
equal opportunities;

project management will be carried out in accordance with the principle of "Distribution of
Responsibilities™”, whereby the responsibilities of the project team members are distributed
according to their individual experience and capabilities in relation to the specific activities.

Generation of direct jobs during refurbishment

According to the information from the Feasibility Study, made available by the owner, during

the refurbishment of Unit 1, the following staff allocation is projected:

approximately 1700 full-time employees at Cernavoda NPP. An equal division of these can
be estimated between the two units, given that both reactors are served in equal proportions
by staff members.

during the refurbishment project, a staff redistribution scheme is foreseen, whereby part of
the employees involved in the normal operation of Unit 1 will focus on the refurbishment.

32 Feasibility Study for the Refurbishment Project of Cernavoda NPP Unit 1, version v1, 17.01.2022
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— in addition, new employees are expected to join the SNN project team. It is expected that a
similar number of staff to the first life-cycle of Unit 1 will be maintained when normal
operation resumes.

For the implementation of the DICA subproject, indirect jobs will be generated in the local
economy, of which approximately 30 people will be involved in the construction of each module.

Generation of direct and indirect jobs in the local economy

— Cernavoda NPP has created more than 11000 jobs since commissioning (including
horizontally) and has the possibility to increase the number of jobs to 19000 for the operation
of Unit 1 in the second operating cycle as well as the operation of the extended DICA with
MACSTOR 400 type module.

1.8 Estimation by type and quantity of expected waste and emissions
1.8.1 Radioactive waste and emissions of radioactive effluents

1.8.1.1. Radioactive waste from the refurbishment of Unit 1 and from the operation of Units 1
and 2

The refurbishment project generates radioactive waste, which must be adequately managed.

Retubing operations result in a large amount of radioactive waste that includes reactor
components that are removed from the reactor for replacement. These components are placed in
suitable containers for radioactive waste. Measures are taken, where possible, to reduce the volume
of this waste. For example, the volume reduction system for the removal of pressure tubes and
Calandria tubes is used to fragment and reduce the volume of tubes into smaller compact segments,
allowing more efficient use of space in waste containers, compared to the situation where the tubes
would be stored in the state in which they were removed from the reactor. Other wastes generated
from retubing operations include single-use personal protective equipment and equipment/tools that
were used in the retubing operation that are not economically feasible to decontaminate, as well as
active liquid wastes.*

Technical solutions are also provided for the strict control of gaseous and liquid radioactive
emissions, for example:

- Draining and drying the Calandria vessel and moderator system using the vapor recovery
system for heavy water recovery.

- Active liquid waste (generated during retubing activities) includes aqueous waste
produced from decontamination of equipment and tools. This active waste will be treated
in the radioactive aqueous liquid waste management System at Cernavoda NPP Unit 1
before discharge. Additional waste may include VRS cooler water, hydraulic fluids. The
overall liquid waste treatment process will involve collection of waste in 220 liter drums,
chemical analysis, separation and subsequent disposal using environmentally approved
practices.

33 Technical Solution to Replace Nuclear Fuel Channels, Calandria Tubes, and Feeders (ICCTCF) of the Cernavoda
NPP U1 Reactor, Doc. 79-01000-PLA-002 Rev. 0
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- Liquid waste generated in tool decontamination will be collected, tested, treated and
disposed of accordingly.

- The active ventilation system is a retubing instrumentation system used to control the
spread of radioactive aerosol contamination and to prevent contamination inside the
reactor building during retubing activities. Waste from this system consists largely of used
dry filters, contaminated vacuum hoses, and vacuum collection vessels that cannot be
reused or decontaminated.

The types and quantities of solid radioactive waste predicted to be produced as a result of the
Unit 1 reactor refurbishment activities were evaluated, based on international experience and taking
into account the technical solutions to be adopted in the pre-disposal stage, within the study KHNP,
Feasability Study on Management of Radwaste Generated during Unit 1 Refurbishment and
Operation of Unit 1,2 in Cernavoda NPP — Environmental Issues Report.

These wastes are divided into two categories, from the point of view of the mechanism by
which the radioactive contamination of the materials occurred in the reactor facilities. The first
category, of activated waste, includes: pressure tubes, calandria tubes, spacers and side structural
components. The second category is constituted by contaminated waste and includes components and
equipment located outside the active area, as well as radioactively contaminated equipment, tools and
consumables as a result of refurbishment activities. In the case of the first category, the quantities and
level of contamination were estimated by using activation calculation programs, while for the second
category, the estimates were made by rescaling the quantities of waste produced during the retubing
of Unit 1 at Wolsong, in specific conditions of Unit 1 Cernavoda NPP.

The table below shows the amount of radioactive waste estimated to result from the
refurbishment activities of Unit 1.

Tab. 9 — Inventory of solid radioactive waste estimated to result from the retubing of Unit 1 of Cernavoda
NPP

Estimated volume | Volume reduction | Gross volume [m?]
Source of radioactive waste after compaction factor
[m°]
Pressure tubes 8.62 2.8 23.98
Calandria tubes 5.710 5.5 31.48
Calandria tube inserts 0.72 N/A 0.72
Lateral structural components 54.5 N/A 54.5
Feeder pipelines 198.4 N/A 198.4
Other reactor components and low N/A 52.7
L 52.7
activity waste (tools).
Higlhly active wastes from shielding 304 N/A 32.4
tools '
Low active waste from shielding tools 62.9 N/A 62.9
Vinyl 129.4 8.55 1106
Paper 111.8 9.50 1062
Solid radioactive waste Meta}l 04 3.22 291
Textile 69.6 8.49 591
Plastic 39.6 11.74 465
Other 91.7 8.94 820
Spent ionic resins * 21.0 N/A 21
Used filters 3.6 N/A 3.6
Total 973.05 4816.2

Note: Spent ion resins will be stored in the spent ion resin storage tanks in Unit 1
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The table below presents an estimate of the quantities of liquid radioactive waste that will
result from the Unit 1 reactor re-retubing activities.

Tab. 10 — Estimated amounts of liquid radioactive waste resulting from Unit 1 reactor retubing **

Liquid radioactive waste Estimated quantity [L]

Demineralized water from the 200

VRS cooler

Demineralized water from the 2000

CTI cooler

CRC lubricating oil 80

Ethylene glycol <400
Hydraulic oil <400

1.8.1.2. Radioactive waste management program

The radioactive waste management program refers to the management of radioactive waste
from the retubing of the Unit 1 reactor and from the operation of Units 1 and 2 at Cernavoda NPP.

The management of radioactive waste resulting from the refurbishment of Unit 1 and from
the operation of Units 1 and 2 will be carried out in a similar way, in an integrated manner with the
existing radioactive waste management plan from Cernavoda NPP3,

The radioactive waste pretreatment process to be applied in the Unit 1 retrofit project is based
on the experience of Unit 1 retrofit and retubing at Wolsong NPP. Radioactive waste generated from
reprocessing and retubing activities will be processed using the on-site treatment facilities, and the
intermediate storage facility building (the new DIDR) will act as storage and host the following
pretreatment activities:

- Sorting and shredding of solid radioactive waste;
- Solidification of organic liquids and organic solid-liquid mixtures;
- Drying of wet waste.

Dry active waste (clothing, gloves, etc.) generated during the refurbishment and concentrated
waste (organic liquids and organic solid-liquid mixtures) generated during the operation of the nuclear
power plant after retrofitting will be transferred to the new DIDR and will be processed in specific or
dedicated facilities.

Condensate water that may be generated in the summer and liquid waste from the active
components building attached to the new DIDR-U5 will be transferred to the existing treatment
facility in Unit 1. The main waste treatment process is described below:

e The pressure tubes, Calandria tubes and Calandria tube inserts will be fragmented after
removal from the reactor and will be placed in Small Waste Containers — SWC. These
containers only ensure waste containment and not radiation shielding. Therefore, for
transport and transfer in storage structures, special containers are needed: Small Waste
Transfer Flask (SWTF) for SWC - that ensures shielding and transport under radiological

3 Technical Solution to Replace Nuclear Fuel Channels, Calandria Tubes, and Feeders (ICCTCF) of the Cernavoda
NPP U1 Reactor, Doc. 79-01000-PLA-002 Rev. 0

3 Report on the Feasibility Study on the Management of Radioactive Waste Generated during the Refurbishment of
Unit 1 and during the Operation of Units 1 and 2 from Cernavoda NPP after Refurbishment, Doc. RWM-E-T8-001R1,
April 2021
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security conditions from the controlled area of Unit 1 to the Hall for unloading the
radioactive waste containers and for waste container storage, where SWC will be transferred
from SWTF to K-BOX.

e The end fittings, removed from the fuel channels with retubing tools, are inserted into large
unshielded containers (LWC) that is loaded into a large shielded transfer flask (LWTF)
which ensures shielding and transport under radiological safety conditions from the
controlled area of Unit 1 to the Hall for unloading the radioactive waste containers and for
waste container storage, where LWC will be transferred from LWTF to K-BOX.

e Feeder pipes and other metallic materials from retubing are segregated depending on the
material and cut to appropriate sizes for storage in A type containers. These containers are
transferred from the Unit 1 building to the new DIDR-US5 building where they are stored in
places established by the project.

e Filters resulting from the refurbishment are processed in existing on-site facilities.

e The spent resins are transferred to the spent resin storage tanks at Unit 1 for long-term
intermediate storage on site.

e Dry active waste (clothing, gloves, etc.) is transferred to DIDR-U5 where it is subjected to
the pre-treatment process such as sorting, shredding and drying of solid waste so that it can
be introduced into the compaction installation.

e Organic liquids and solid-liquid organic mixtures of concentrated waste are transferred to
DIDR-U5 where they are solidified with polymers.

The figure below schematically shows the management plan for radioactive waste from the
Unit 1 reactor refurbishment process, the operation of the new DIDR and the operation of Unit 1 after
refurbishmen.
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Fig. 20 The radioactive waste management plan from the Unit 1 reactor refurbishment process, the
operation of the new DIDR and the operation of Unit 1 after the refurbishment

According to the National Medium and Long Term Strategy for the Safe Management of Spent
Nuclear Fuel and Radioactive Waste, approved by GD 102/2022, the low- and intermediate-level
radioactive waste from the refurbishment and operation activities of the Cernavoda NPP units will be
permanently stored according to their classification, completed in the pre-storage stage, based on the
content of radionuclides.

Thus, low- and intermediate-level radioactive waste containing short-lived radionuclides
(LILW-SL) will be disposed to DFDSMA, a repository intended to be built in the exclusion zone of
the Cernavoda NPP. The first phase of the DFDSMA is scheduled to be completed in 2028, with 8
cells to be built in this first phase. The LILW-SL radioactive waste will be permanently stored in the
DFDSMA, after treatment and conditioning by the authorization holder.

Low and intermediate-level radioactive waste containing long-lived radionuclides (LILW-LL),
will be intermediately stored in the on-site facilities, such as DIDSR and the new DIDR-US5, to be
definitively stored in a Deep Geological Repository, when it becomes available.

This report is protected by Law no. 8/1996 on copyright and related rights, rights belonging to CEPSTRA GRUP and SNN S.A. 103



Environmental Assessment Report for the Project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate
dry spent fuel storage with MACSTOR - 400 modules”

1.8.1.3. Emissions of radioactive effluents during the refurbishment of Unit 1

The emissions of radioactive effluents during the period of shutdown for refurbishment,
carrying out retubing activities and commissioning after retubing the reactor of Unit 1 at Cernavoda
NPP is expected to be within the authorized limits for the period of operation of this unit. In support
of this statement, the data provided by CANDU Energy can be used, in addition to the report on
Technical Solutions for the replacement of fuel channels, Calandria tubes and feeders from the Ul
reactor of the Cernavoda NPP. These data were sent by Cernavoda NPP to the authors of this report
through the accompanying documentation with the address CNE_FRZ132-1707/06.06.2023.

From the analysis of the radioactive emissions of the Point Lepreau nuclear power plant
(PLGS) and the Bruce A and Bruce B nuclear power plants, during the refurbishment processes and
during the commissioning period after the refurbsihment of the units involved, it can be postulated
an evolution of the radioactive emissions of Unit 1 of Cernavoda NPP during a similar refurbishment

process.

The figure below shows the evolution of total annual tritium emissions at PLGS, a plant with
a single CANDU 6 unit, similar to Units 1 and 2 at Cernavoda NPP. On the red background, the
values of the total annual emissions from the period of refurbishment, commissioning and trial
operation of the power plant were highlighted. The refurbishment works for PLGS took place between
2008 and 2012, with milestones: May 2008 - completion of emptying fuel and circuits, September
2009 - completion of disassembling feeders and channels and November 2012 - completion of tests
and trial operation - return to service.

H-3 (TBglyr)

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Year

Fig. 21 The evolution of total annual tritium emissions at the PLGS plant in the period 2000 - 2022

An increase in total annual emissions can be observed in 2008, by almost an order of
magnitude above the average of previous years, this period corresponding to the interval in which the
fuel removal and emptying and washing operations of the plant's active circuits were carried out
(preparatory activities for retubing).
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Similarly, the figure below shows the evolution of annual emissions of C-14 and radioactive
aerosols from the PLGS plant.
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Fig. 22 The evolution of the total annual emissions of C-14 and radioactive aerosols at the PLGS plant
during 2000 — 2022

It should be noted that the emissions of C-14 and radioactive aerosols were reduced during
the period in which the refurbishment works were carried out, returning, after the commissioning of
the reactor, to levels comparable to those reached in the years prior to the refurbishment.

In conclusion, the only radioactive emissions whose significant increase could be anticipated,
as a result of the refurbishment activities, are those of tritium, but an increase of an order of magnitude
in the annual emissions is unlikely to lead to exceeding the limits derived from the emission approved
for Unit 1, taking into account that they are more than ten times higher than the recorded levels of
emissions during the period of operation (see Tab. 63 and Fig. 58).

Also, although less relevant for the refurbishment project at Unit 1 Cernavoda, the emissions
monitoring data from the Bruce B plant show that during the refurbishment of Unit 6 (January 2020
— quarter 4 2023) no values were recorded for radioactive emission, at the site, above the usual levels
recorded in previous periods. It should be noted, however, that the plant operates four CANDU 750B
units, and the available data refer to the plant's total annual emissions. To illustrate the above, the
following figure shows the evolution of total annual tritium emissions at the Bruce B plant, starting
with 2001.
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Fig. 23 Evolution of total annual tritium emissions at the Bruce B plant since 2001

1.8.1.4. Monitoring radioactive emissions

The gaseous radioactive effluents, coming from the ventilation systems of the Reactor
Building and the Services Building, are discharged through the unit stack, having a height of 50.3 m
and an internal diameter of 2.3 m. The total flow of air discharged to the stack is 175140 m%h during
the summer, respectively 142520 m®/h in winter. This air is collected from the Reactor Building and
the Services Building, the Spent Fuel Pool enclosure, the D.O Enrichment Tower and the MID
Equipment Maintenance Workshop Extension (5200 m3/h). A fraction of the exhaust air through the
stack is continuously extracted and directed to the Gaseous Effluent Monitor (MEG) for sampling
and measurement. Particles, radioactive iodine, total tritium (tritiated water vapor and tritium gas)
and total C-14 (carbon dioxide, carbon monoxide, organically bound carbon) in the sampled air are
collected or absorbed on filters for further analysis in the Staff Dosimetry Laboratory of the NPP.
The filters are changed as follows:

- particles and iodine filters - every 24 hours;
- the tritium collector - every 24 hours;
- the C-14 collector - every 24 hours®.

In the case of the activities carried out in the building of the new DIDR, the potentially
radioactive gaseous effluents are constituted by the air exhausted through the ventilation system of
the building.

The radiation monitoring system within the new DIDR includes a radiological effluent
monitoring system, with the aim of determining the radioactivity of the gaseous effluents released
through the ventilation system of the new DIDR building. Some of the constructive and functional
features of this system are listed below: 3

e Monitoring of radiation levels in gaseous effluents from the new DIDR.

e All sampling systems for particulate monitoring shall include a blower or air pump with
a flow regulator to ensure a constant flow of sampled air, for representative sample.

% Final Nuclear Security Report Unit 1, Doc. 79-01320-FSAR-CAP11/2022
37 Feasibility Study of Radioactive Waste Management - Environmental Issues Report Task 5.2.7, Doc. RWM-T-T5-
013R2, April 2021
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Particle detectors will be designed to detect beta radiation and iodine detectors will detect
gamma radiation.

Filters used for particle monitoring will provide a minimum 99% retention rate for
particles 1 micron in diameter or larger.

All effluent monitoring systems will be designed to ensure a certain sampling flow rate.
In the situation where this flow rate cannot be reached, the system will signal the
corresponding deficiency so that corrective actions can be taken.

The system will include adaptations to allow temporary sampling, upstream of the
monitoring devices, in the event of their failure.

The gaseous radioactive effluent monitor will provide indication of measurements and/or
allow isolation of radioactivity in the exhaust air path.

Any potential escape route for gaseous effluents will be continuously monitored or
periodic sampling of effluents will be carried out during normal operation or during
operational events.

The activity of the liquid effluents resulting from the radioactive liquid waste management
activities in the plant is monitored with the Liquid Effluent Monitor (MEL).
The MEL monitor provides the following functions:

constant monitoring of all discharged liquid waste, through continuous sampling of
representative samples;

permanent recording and display on demand of time variation of the activity
concentration in the exhaust channel;

determination, by integration in relation to time and flow, of the total activity released
daily and monthly;

detection and measurement of gamma radiation emitted by liquid effluents and display of
the measured activity;

permanent availability for detection and measurement of the activity, regardless of
whether there is pumping or not;

detecting and measuring activities in real time;

accepting inputs and providing outputs/interlocks that will terminate a pumping sequence
in situations such as adverse operating conditions or monitor unavailability/failure;
providing an output signal, to another panel (Radioactive Liquid Waste system panel), to
close the exhaust valve in cases where the activity concentration or the total activity are
greater than or equal to the preset limits;

high activity alarm in the Main Control Room;

providing an analog output signal to the recorder, a signal corresponding to the net
activity concentration of the sample (Ci/m®).

displays and indications about the quantities to be measured and the status of the monitor
at a given time;

communication and input/output command signals to the control panel of the radioactive
aqueous liquid waste management System, to automatically stop the discharge when a
pre-set threshold is exceeded,;

an output signal for continuous recording of data on a recorder.®

38 Raport final de securitate nucleard Unitatea 1, Doc. 79-01320-FSAR-CAP11/2022
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1.8.1.5. Radioactive waste and radioactive effluents in the DICA extension subproject

No radioactive materials are used in the construction stage of MACSTOR modules. Thus, the
production of radioactive waste or radioactive effluents is not anticipated for this stage.

During the operation period of the facility, the engineering barriers established by the project
ensure the containment of the radioactive material, without the risk of dispersion in the environment.

During the intermediate storage period, the main monitoring operations consist in the periodic
sampling (with the frequency approved by CNCAN) of air samples from the atmosphere of each
storage cylinder according to a specific procedure, with the aim of verifying the capacity of the stack
and the storage cylinder to maintain the containment barrier of radioactive isotopes from the spent
fuel. The air inside the storage cylinder is drawn through a particulate filter, an activated carbon filter
and a drying unit, which condenses the water vapor. The particulate filter traps solid contaminants,
the activated carbon filter is analyzed for 1-131, and the water is analyzed for tritium content.

The waters on the DICA platform come from precipitation and/or from the washing of the
concrete platforms. The waters on the DICA platform are collected through a system of concrete
gutters covered with roadable metal grates, collecting channels on which there are manholes and
drains equipped with grates.

The collecting manholes together with the gutters are able to collect and retain from the DICA
platform the maximum volume of water resulting from 24 hours of rain (considering events with a
return period of 5 years). When the water collected in the collecting tank reaches a predetermined
level, water samples are taken for laboratory verification of possible radioactive contamination. After
carrying out the radioactivity analyses, depending on the result, the water is discharged into the
Cismelei Valley or transferred to the liquid radioactive waste management system of the NPP, where
it is processed in accordance with the NPP's procedures in order to fulfill the requirements of CNCAN
and the Water Management Authorization for U1 and U2 in effect.

The methods for estimating the identified radioactive emissions, as well as the uncertainty
related to these estimates, can be found in subchapter 6.1 Methodologies for estimating radioactive
emissions, for pollutant dispersion modeling. Uncertainties and difficulties in radiological impact
assessment.

1.8.2 Non-radioactive waste and emissions of non-radioactive pollutants
1.8.2.1 Non-radioactive waste

Non-radioactive waste is the waste generated within the project and which falls into one
of the categories regulated by GEO no. 92/2021 on the waste regime.

The main categories of non-radioactive waste estimated to be generated during the
execution period of the RT-U1 and DICA - MACSTOR 400 project are presented in the following
table.
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Tab. 11 The main categories of non-radioactive waste generated during the project and management
options

Type of non-radioactive Codes - Physical Management options
waste Classification* condition
IEIS(;)SI%?_ Recovery Disposal
Semisolid-SS
Waste from construction materials, absorbent materials, polishing materials, filters and
protective clothing
concrete 170101 S X
concrete mixtures, bricks, tiles
and ceramic ma}tgrlal's, other 17 01 07 s X X
than those specified in
17 01 06
iron and steel 17 04 05 S X
metallic waste 1704 07 S X
wood waste 170201 S X
plastic materials 170203 S X
soil con_tamlnated by diesel 17 05 03* S X
leaks, oils, etc
earth and stones, other than
those specified at 17 05 03* 170504 S X X
insulating materials, other
than those specified in 17 06
01* (containing asbestos) and
17 06 03* (consisting of or 170604 S X
containing dangerous
substances)
absorbents, filter materials
(polishing materials,
protective clothing 15 02 02* S X
contaminated with dangerous
substances)
polishing materials and
protective clothing, other than 1502 03 S X
those specified in 15 02 02*
Packaging waste
paper a_nd cardboard 1501 01 s X
packaging
plastic packaging waste 150102 S X
wooden packaging 150103 S X
packa_gmg of composite 1501 05 s X
materials
packaging that contains
residues or is contaminated 1501 10* S X
with dangerous substances
Municipal and assimilated waste
paper and cardboard waste
(from administrative, office 200101 S X
activities)
glass waste 200102 S X
plastic materials 2001 39 S X
metals 2001 40 S X
household waste (mixed
municipal waste), generated 200301 S X
by staff activity

* Codes according to GD no. 856/2002 regarding the record of waste management and for the approval of the list including
waste, including hazardous waste.
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During the project implementation period, the estimated quantities/volumes for the main
categories of non-radioactive waste are:
— concrete (code 17 01 01 according to GD 856/2002): 25664.07 c.m. ,
— mixed metals (code 17 04 07 according to GD 856/2002): 15 tons

— fertile soil and rocks resulting from excavations for foundations (code 17 05 04 according to GD
856/2002): 44747.70 c.m.

Waste management plan for the period of RT-Ul and DICA - MACSTOR 400 project
execution

During the realization of the RT-U1 and DICA MACSTOR - 400 Project, in order to ensure
an adequate waste management during the construction works, within the site organization, in
addition to the legal provisions relating to the effective management of waste, the following will also
be observed:

e Cernavoda NPP procedures;

e project-specific procedures;

e measures to prevent and/or reduce accidental leaks;

e waste management procedures resulting from construction-assembly activities;
e periodic maintenance activities of machines and vehicles;

e proper handling and storage of fuels and materials.

Cernavoda NPP will transfer the responsibility for proper waste management, including
monitoring, control and reporting, to the organization responsible for construction/assembly, testing
and commissioning activities, detailing the requirements of the Environmental Agreement and other
authorizations, approvals, etc. within the contract and its annexes (Environmental Protection
Convention, etc.).

All the necessary measures will be taken for the collection and temporary storage in
appropriate conditions of the non-radioactive industrial waste generated during the implementation
of the project and to ensure that the collection, transport, disposal or recovery operations are carried
out by specialized and authorized companies.

The generated waste will be collected separately, by type of waste (code), taking into account
the nature of the materials and the possibilities of reuse/recovery, as well as the degree of
contamination with dangerous substances. Thus the following categories of waste are temporarily
stored:

e recyclable waste / non-recyclable waste
e non-hazardous waste / hazardous waste.

The temporary storage of the waste generated during the construction/assembly stage of the
buildings and spaces related to the RT-U1 Project will be done according to the applicable legislation
and internal procedures of Cernavoda NPP, only in spaces specially set for this purpose.

The contractor will hand over the recyclable/non-recyclable construction waste to economic
operators authorized in terms of environmental protection, according to the provisions of GEO
92/2021 on the waste regime, as amended and supplemented.
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No asbestos containing construction materials will be used and consequently no construction
waste — insulating materials and construction materials containing asbestos code 17 06 according to
GD no. 856/2002 - will be generated. (If materials containing asbestos are identified during project
execution works related to the refurbishment process, they will be removed by authorized operators.

The machinery, equipment and vehicles used for the construction-assembly stages will be
provided by a service contract, their maintenance and repair being exclusively the responsibility of
the contractor and will be carried out by specialized units.

Waste prevention and reduction programme during the RT-U1 and DICA - MACSTOR 400
Project execution period

During the RT-U1 and DICA - MACSTOR 400 Project works, a series of measures will be
taken with the aim of preventing and reducing/minimizing the amount of non-radioactive waste
generated, such as:

e judicious planning/optimization of the quantities of raw materials/materials necessary to be
used in the execution of the project, so as to avoid the formation of unnecessary stocks
(especially for raw materials/materials that have an expiration period or that could suffer
degradation over time);

e reuse of materials/raw materials/packaging where this is possible;

e temporary storage of materials/raw materials in appropriate conditions so as to avoid their
possible degradation;

e the use of prefabricated, equipment sub-assemblies, with finishes made at the place of their
production (eg pre-finished metal panels for the walls of the building, supply of concrete
mixers instead of concrete preparation on-site, at Cernavoda NPP);

e proper handling of raw materials/materials/equipment in order to avoid losses, accidental
leaks;

o staff awareness of compliance with the provisions of the environmental legislation in force,
of the importance of preventing the generation of waste for the health of the population and
the environment.

The following shall be respected: the provisions of the environmental legislation in force, the
measures and conditions imposed by the permits/agreements/authorizations issued by the regulatory
authorities, the procedures and measures for the prevention and/or reduction of accidental leaks, the
management procedures for the waste resulting from construction-assembly activities, periodic
machinery and vehicles maintenance activities, as well as proper handling and storage of fuels and
materials.

Non-radioactive waste generated by the activities carried out on the Cernavoda NPP
platform, after Unit U1 refurbischment and the entry into operation of the DICA-MACSTOR 400

During the operation of Unit 1 after refurbishment, the same types of non-radioactive waste
will be generated in quantities similar to those generated in the first operation cycle.

The main categories of non-radioactive waste generated at Cernavoda NPP are classified as:
e chemical waste, resulting from the use - or being obsolete - of various substances and
mixtures of substances;

e industrial waste;
e household waste - similar municipal waste.
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The types of nonradioactive waste generated by the operation of nuclear facilities at the
Cernavoda NPP site are presented in the following table.

Tab. 12 Types and quantities of non-radioactive waste estimated to be generated at the Cernavoda NPP site

No. Waste type Waste code Annual Recovery Disposal
according to amount Code EO 92/2021 - |Code EQ 92/2021
GD 856/2002 (tonnes) Appendix 3 -Appendix 7
. 13 07 01*/
1. | Used oils 13 02 08* 20-40 R12 -
. 12 01 09*/
2. | Halogen-free oils 13 05 07* 10-76 - D9
Waste containin 16 1001%/
3| orcans substances | 190208% | 0.5-42 - D15
g 16 03 05*
4 Hydraulic Turbine 1301 11* InCIUded_m _ D15
* | Fluid (FRF) waste oil
Sulphuric acid - 16 06 06*/
> | solution 11 01 06* a a D15
Absorbents, filters
6. | and polishing 1502 03 05-15 — D15
materials
7.| Used ion exchange 19 09 05 0.2 40 - D15
resins
Plastic waste
8. | (containers for 18 01 03* 08-15 - D15
biological samples)
. 17 05 04/
9 &%f:fg::t(;tlon Haste 170101/ 3000 — R10 D5
. soil and, ravel etc.) 170107/ 10000
9 1 200202
10. Antifreeze (ethylene 16 01 14* 695 B D15
glycol)
11| Batteries and 16 06 01* 0-13 R12 -
accumulators
Transformer oils - *
12| PCB free 130307 0-76 R12 -
Laboratory reagents
13] Sontaning 16 05 06* 1-13 - D15
angerous
substances/mixtures
14) (Eéf)"ed medicines 18 01 09 0-25 - D10
15 Wood waste 170201 2-12 R1 -
160117/
Iron and copper 170405/
16, waste 17 04 01/ 20-630 R12, R4 -
1501 04
191201/
17, Paper waste 150101/ 15-25 R12 -
200101
. 150102/
18, Plastic waste 16 01 19 0,3-1 R12 —
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No. Waste type Waste code Annual Recovery Disposal
according to amount Code EO 92/2021 - |Code EQ 92/2021
GD 856/2002 (tonnes) Appendix 3 -Appendix 7
Absorbents, filters,
polishing materials -
19. contaminated with 150202 5-55 B D9
dangerous chemicals
Activated alumina
20/ (inorganic hazardous 16 03 03* 0-3 — D15
waste)
Polyurethane
21, waterproofing/glass 170904 4-30 — D15
wool
. 17 04 11/
22| Aluminum waste 17 04 02 <1 R12 -
2002 01/ 3
23, Household waste 20 03 01 19620 m — D5
16 02 03*/
16 02 11*/
24, DEEE 16 02 13%/ 05-15 R12 —
2001 21*
Electrical and 20 01 36/
25. electronic waste 16 02 14 1-10 R12 a
o] Used ceramic 1602 16 <1 R12 _
insulators
Plastic packaging 2001 39/
271 \waste 1501 02 <1 R12 -
Plastic or glass
packaging,
28, contaminated with 17 02 04* <1 — D15
dangerous
substances
29, Used toners 08 03 17* <1 R12 —
30, Polyurethane foam 17 06 04 <4 B D15
waste
1501 07 R5
31, Glass waste 16 01 20 <1 R13 —

Notes:
1) * - hazardous waste

2) Estimated annual amounts of waste based on the waste management record at Cernavoda NPP during
2018 <2023

3) The name of the reported recovery operations - Code according to EO 92/2021- Appendix 3
— R1 Use principally as a fuel or other means to generate energy
— R4 Recycling/reclamation of metals and metal compounds
— R5 Recycling/reclamation of other inorganic materials
— R10 Land treatment resulting in benefit to agriculture or ecological improvement
— R12 Exchange of waste for submission to any of the operations numbered R 1 to R 11

— R13 Storage of waste pending any of the operations numbered R 1 to R 12 (excluding
temporary storage, pending collection, on the site where the waste is produced)
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4) Name of the reported disposal operations - Code according to EO 92/2021- Appendix 7

— D5 Specially engineered landfill (e.g. placement into lined discrete cells which are capped and
isolated from one another and the environment, etc.

— D9 Physico-chemical treatment not specified elsewhere in this Annex which results in final
compounds or mixtures which are discarded by means of any of the operations numbered D 1 to
D 12 (e.g. evaporation, drying, calcination, etc.)

— D10 Incineration on land

— D15 Storage pending any of the operations numbered D 1 to D 14 (excluding temporary
storage, pending collection, on the site where the waste is produced).

Non-radioactive waste management after the refurbishment of Unit 1 and the entry into
operation of DICA MACSTOR-400

The management of non-radioactive waste will be carried out according to the provisions of
the applicable normative acts in force, the regulatory acts and the specific procedures approved and
implemented by Cernavoda NPP:

o Emergency Ordinance no. 92/2021 on the waste regime

o GD no. 856/2002 regarding waste classification and specific legislation for certain
categories of waste

o Law no. 249/2015 regarding the management of packaging and packaging generated
waste, with subsequent amendments and additions,

o Emergency Ordinance no. 5/2015 on waste electrical and electronic equipment waste

o GD no. 1061/2008 regarding the transport of waste on the territory of Romania, with
subsequent amendments and additions

o Cernavoda NPP Environmental Authorization, approved by GD no. 84/2019 regarding
the issuance of the environmental authorization for the National Company
"NUCLEARELECTRICA" - S.A. — “Cernavoda NPP Branch " - Unit 1 and Unit 2 of
Cernavoda Nuclear Power Plant"

o SI-01365-A033 — procedure regarding the management of non-radioactive industrial
waste at Cernavoda NPP.

Non-radioactive waste, including chemical waste, is collected in the temporary storage space
set up in Ul and U2, in the Turbine Building, elevation 100 mdMB, and is managed according to
Cernavoda NPP internal procedure S1-01365-A033 "Management of non-radioactive industrial waste
at Cernavoda NPP" , which consists of inspecting labelling, packaging integrity, sampling for tritium
and gamma analysis and sealing containers (to avoid further contamination until transfer outside the
radiological area).

Transportable containers with non-radioactive waste are handled with forklifts and machines
specific to these maneuvers. All lifting equipment used is authorized by ISCIR and for use. The
transport of containers with non-radioactive waste for temporary storage or delivery to other entities
is carried out by electric car, tractor, truck, authorized for the transport of non-hazardous or hazardous
waste (as applicable), with the appropriate anchoring of the transported products. Delivery to
authorised economic operators for temporary storage, disposal or recovery is carried out on the basis
of a service contract, the transport being ensured by the service provider with means of transport
authorised for the categories of waste transferred. Plastic bags with solid waste are transferred to
metal containers, or to the packaging provided by the authorized Service Provider, to eliminate
incidents caused by damage to the bags.

This report is protected by Law no. 8/1996 on copyright and related rights, rights belonging to CEPSTRA GRUP and SNN S.A. 114



Environmental Assessment Report for the Project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate
dry spent fuel storage with MACSTOR - 400 modules”

In the approved non-radioactive waste storage areas, within the protected premises, there are
large containers with a capacity of 3 m?, identified separately for each type of non-radioactive solid
waste collected. After filling, the containers designated for wood, ferrous and non-ferrous metal waste
are transported outside Unit 1 or Unit 2, to adequate arranged storage spaces of Cernavoda NPP and
are subsequently transferred to authorized operators for recovery/disposal, as appropriate.

The temporary storage, until the delivery of non-radioactive waste/expired chemical
substances, is done by Cernavoda NPP (as a waste generator), in specially arranged spaces on the
Cernavoda NPP site.

The hazardous non-radioactive waste disposal from the site is done by authorized operators,
on a contract basis, according to the environmental regulations in force.

Household waste, resulting from workplaces and accommodation spaces of Cernavoda NPP,
is selectively collected and disposed/recovered by authorized operators, on a contract basis.

Arrangements and measures for environmental protection

The waste generated in the second operating cycle of Unit U1 will be managed by the holder,
similar to the current operating situation of the two nuclear units U1 and U2, currently regulated.

The temporary storage spaces at the generation site are delimited and marked so that their
destination can be easily identified.

Non-radioactive waste, including some chemical waste, is collected in the temporary holding
space set up in Ul and U2, in the Turbine Building, quota 100 mdMB.

The buildings are equipped with isolated sumps, calculated to receive all the amount of liquid
waste designed for storage, in the event of a major incident, without the possibility of evacuation in
the water drainage systems of the area. Outside the buildings, there are concrete platforms on which
the waste container handling maneuvers are carried out. These platforms also have insulated sumps
and are calculated at the appropriate slope to allow any accidental spills collection. The interior spaces
are equipped with specially built storage racks. The storage spaces are provided with boxes with sand
to contain any accidental spills. Maintenance personnel carry out periodic inspections to verify the
integrity of containers and to avoid destruction or loss of labels. The temporary storage areas are also
provided with emergency cabinets equipped with intervention materials in case of accidental leak.

Spaces for temporary storage of hazardous non-radioactive waste are designed with proper
ventilation and anti-Ex systems to prevent fires. Containers of non-radioactive liquid waste are stored
on special pallets with leak containment capacity.

In the premises of the nuclear units, non-radioactive industrial waste is transported using the
industrial means of transportation of the Depot Management Service. The transport outside the
platform is provided by the service provider who takes this waste for recovery.

The control of the storage and disposal of non-radioactive chemical waste is carried out by:

- registration of inputs/outputs by category and quantity of chemical waste, in records belonging to
each storage space;

- the archiving of waste transfer record forms and those for the transport of waste lots, completed
and approved according to Cernavoda NPP internal procedure SI-01365-A033 "Management of
non-radioactive industrial waste at Cernavoda NPP”;
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- taking representative samples from the waste containers for their characterization through
physical-chemical analyses; keeping counter-sample until the disposal/recovery of the respective
waste (for hazardous ones);

- periodic inspection of the temporary waste storage spaces in the installation and the application of
corrective actions where they are required,;

- contracting transport services and waste recovery/disposal only with authorized suppliers, after
verifying that they fulfill all legal requirements according to environmental regulations in the field
of waste: presenting copies of authorizations, obtaining transport approvals according to the legal
procedure;

- verification and approval of the transfer documents by the Cernavoda NPP Manager with non-
radioactive industrial waste management.
Recoverable waste: Non-radioactive waste of paper, wood, ferrous and non-ferrous metals,
lead batteries, plastic are given to authorized operators, on the basis of service contracts, for the
purpose of recovery.

Non-radioactive waste prevention and reduction programme

In order to minimise the amount of non-radioactive waste generated during the operation of
the refurbished Unit 1, the provisions of the environmental legislation in force, the provisions of the
applicable authorizations, the NPP procedures on measures to prevent and/or reduce accidental spills,
waste management, periodic maintenance activities of machinery/equipment, as well as the proper
handling and storage of fuels and materials will be observed.

1.8.2.2 Circular economy

The circular economy is a model of production and consumption, which involves sharing,
leasing, reusing, repairing, refurbishing and recycling existing materials and products as long as
possible. In this way, the life cycle of products is extended.*®

According to the National Strategy regarding the circular economy, approved by GD no.
1172/2022, the concept is based on the following three fundamental principles:

1. Phasing out non-recoverable waste and reducing pollution.
2. Keeping products and materials at their highest use value for as long as possible.
3. Regeneration of natural systems (biodiversity and ecosystem).

Within the management system of Cernavoda NPP, the maintenance and repair process and
the reliability process are defined, through which the preventive and predictive maintenance activities
of the system structures, components and equipment on the site are documented, a process that
optimizes the prevention of premature wear and replacement.

Also, within the process of maintaining reliability, an aging management program is defined,
based on which the tracking of equipment performance is ensured so as to maintain reliability
throughout the life cycle recommended by the manufacturer. For the equipment with a long life cycle
(the maximum being at the level of 30 years), complex periodic inspection programs are established.
To prepare the Unit 1 for LTO (long-term operation), the activities expected to be carried out during

39 https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-
importance-and-benefits Circular economy: definition, importance and benefits
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the refurbishment consider the replacement of components and/or equipment for a new operating
cycle, a strategy that aligns with the general principles of the circular economy.

Also, the NPP procedures aim at the separate collection of different types of waste and the
delivery of recyclable waste to authorized operators, for the purpose of recovery.

Through the non-radioactive waste management plan, Cernavoda NPP ensures the recovery
of recyclable waste that can then be reintroduced into the economic circuit, as provided for by the
principles of the circular economy.

1.8.2.3 Sources of non-radioactive gaseous emissions and associated pollutants. Estimated
emissions for project stages

Construction phase of the objectives proposed by the project

The main activities during the construction period of both the infrastructure required for the
refurbishment of unit U1 and the construction of a MACSTOR 400 type storage facility which are
sources of air pollutants during the construction phase are the following:

¢ Earth handling operations: digging, loading into trucks;

e Breaking up of existing concrete in certain areas of the sites, stone/rock breaking for deep
foundations;

e Earthworks: unloading of aggregate trucks, spreading/levelling/compaction of material,

e Asphalting of surfaces (application of emulsion primer, asphalt pouring (binder and wearing
course) in case of internal roads/platforms/parks;

e Transport of soil/waste, materials;
e Transport of workers to the site.

Subproject RT-U1l

Tab. 13 — Tab. 19 show the emissions associated with the construction works for the
infrastructure required to refurbish the U1 reactor.

Tab. 13 Particulate matter emissions (hourly mass flow rates) from construction works infrastructure
refurbishment reactor U1 (buildings) - unducted emissions

Mass flow rates on the dimensional

spectrum
No. Work/operation category (kg/h)
d<30mm | d<10mm | d<2.5mm
Digging/Excavation
1 Excavation + breaking + digging 1.348 0.254 0.142
Loading into trucks (excavator +
2 loader) 0.005 0.002 0.000
Subtotal 1.353 0.256 0.142
Temporary earth storage?
3 Unloading of earth trucks 0.015 0.007 0.001
4 Soil levelling (bulldozer) 1.184 0.227 0.124
Subtotal 1.199 0.234 0.125

1)  These emissions can be found off-site
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Tab. 14 Particulate matter emissions (hourly mass flow rates) generated by the construction works for the
refurbishment of the U1 reactor (storage platform) - unducted emissions

Mass flow rates on the
dimensional spectrum
No. Work/operation category (kg/h)
d<30 d <10 d <2.5mm
mm mm
Digging/Excavation
1 Excavation + breaking + digging 0.449 0.085 0.047
Loading into trucks (excavator + 0.002 0.001 0.000
2 loader)
Subtotal 0.451 0.086 0.047

Tab. 15 Particulate matter emissions (hourly mass flow rates) generated by the construction works for the
refurbishment of the U1 reactor (parking lot) - unducted emissions

Mass flow rates on the
dimensional spectrum
No. Work/operation category (kg/h)
d<30 d <10 d <25 mm
mm mm
Digging/Excavation
1 Excavation + breaking + digging 0.449 0.085 0.047
Loading into trucks (excavator + 0.002 0.001 0.000
2 loader)
Subtotal 0.451 0.086 0.047

Tab. 16 NMVOC emissions (hourly mass flow rates) from asphalt paving operation - Construction of
infrastructure for refurbishment of U1 reactor (parking lot) — unducted emissions

Asphalting VOCim (kg/h)
Emulsion primer application 0.286
Asphalt pouring 1.072
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Tab. 17 Emissions of pollutants from mobile sources for the construction of infrastructure refurbishment of reactor U1 (buildings) - unducted emissions

Total emissions (kg)

TSP | PMiw | PM2s | NOx | N2O | CHe | CO | PMuoen |VOC| s0. | G4 | AS Pb Ni Cr | HAP Benzo(a)pyrene
[10'3] [10'3] [10'3] [10'3] [10"3] [10"3] [10'3]
Equipmeni 2114 | 2114 | 2114 | 33.824 | 2960 | 0254 |126.839| 2114 | 10993 | 0440 | 0.220 | 0.000 | 0.000 | 1539 | 1.089 | 3.738 0.660
Vehicles | 10315 | 2141 | 0.608 | 5531 | 0.086 | 0.155 | 0266 | 0061 | 0025 | 0011 | 0.000 | 0000 | 0027 | 0000 | 0.005 | 0.035 0.002
Total | 12429 | 4.255 | 2.722 | 39.355 | 3.046 | 0408 |127.105| 2175 | 11.018 | 0450 | 0220 | 0000 | 0027 | 1530 | 1.104 | 3.773 0.662

Tab. 18 Emissions of pollutants from mobile sources for the construction of infrastructure for the refurbishment of the U1 reactor (storage platform) - unducted

emissions
Total emissions (kg)
TSP | PMiw | PM2s | NOx | N2O | CH: | CO | PMuex | COVam| s02 |9 A Pb NI Cr_ | HAP Benzo(@)pyrene
[10% | [10% | [10% | [10% | [109% | [1079] [107]
Equipment 0473 | 0473 | 0473 | 7.569 | 0.662 | 0.057 | 28.383 | 0.473 2460 | 0.098 | 0.049 | 0.000 | 0.000 | 0.344 | 0.246 | 0.836 0.148
'Vehicles 2.059 | 0427 | 0.121 1.104 | 0.017 | 0.031 | 0.053 0.012 0.005 | 0.002 0.000 0.000 0.005 0.000 0.001 0.007 0.000
Total 2532 | 0900 | 0.594 | 8.673 | 0.679 | 0.088 | 28.436 | 0.485 2.465 | 0.101 | 0.049 0.000 0.005 0.344 0.247 0.843 0.148
Tab. 19 Emissions of pollutants from mobile sources for the construction of infrastructure for the refurbishment of the U1 reactor (park lot) - unducted emissions
Total emissions (kg)
Cd As Pb Ni Cr HAP Benzo(a)pyrene
TSP PM PM:. NO N20 CH (6{0) PMio_exh | COV SO
10 25 X 2 4 10-exh " * o7 | @m0 | [mod | @03 | [0 | o9 [107]
Equipment 0.226 | 0.226 | 0.226 | 3.608 | 0.316 | 0.027 | 13.532 | 0.226 1.173 | 0.047 | 0.023 | 0.000 | 0.000 | 0.164 | 0.117 | 0.399 0.070
Vehicles | 0.933 | 0.194 | 0.055 | 0.500 | 0.008 | 0.014 | 0.024 0.005 0.002 | 0.001 | 0.000 0.000 0.002 0.000 0.000 0.003 0.000
Total 1.159 | 0.419 | 0.281 | 4.109 | 0.324 | 0.041 | 13.556 0.231 1.175 | 0.048 0.023 0.000 0.002 0.164 0.118 0.402 0.071
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Subproject DICA - MACSTOR 400

Tab. 20 si Tab. 21 show the emissions generated by the construction of a MACSTOR 400
module.

Tab. 20 Particulate emissions (hourly mass flow rates) from construction work on a MACSTOR 400
module - unducted emissions

Mass flow rates on the
dimensional spectrum
No. Work/operation category (kag/h)
d<30 d <10 d <25 mm
mm mm
Digging/Excavation
1 Excavation + breaking + digging 0.449 0.085 0.047
Loading into trucks (excavator +
2 loader) 0.002 0.001 0.000
Subtotal 0.451 0.086 0.047
Temporary earth storage?
3 Unloading of earth trucks 0.005 0.002 0.000
4 Soil levelling (bulldozer) 0.395 0.076 0.041
Subtotal 0.400 0.078 0.041
Earthworks / compaction
5 Unloading truck aggregates 0.007 0.003 0.000
Spreading/levelling material
6 (bulldozer) 0.152 0.021 0.016
Subtotal 0.159 0.024 0.016

1) These emissions can be found off-site
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Tab. 21 Emissions of pollutants from mobile sources for construction MACSTOR 400 module - unducted emissions
Total emissions (kg)

SOUMC® | 1op | PMuo | PMas | NOx | N2O | CHs | CO | PMugewn | VOCn | SO, | ©9 | A | PP | NI | Cr | HAP | Benzo(@)pyrene
[10¥] | [10¥] | [10°] | [10°F] | [10°F] | [10°%] [109]
Equipment | 0.944 | 0.944 | 0.944 | 15110 | 1.322 | 0.113 | 56.664 | 0.944 4911 | 0.196 | 0.098 | 0.000 | 0.000 | 0.688 | 0.491 | 1.670 0.295
Vehicles 6.253 | 1.298 | 0.180 | 3.353 | 0.052 | 0.094 | 0.161 0.037 0.015 | 0.006 | 0.000 | 0.000 | 0.016 | 0.000 | 0.003 | 0.021 0.001
Total 7.197 | 2.242 | 1.125 | 18.463 | 1.374 | 0.207 | 56.826 0.981 4926 | 0.203 | 0.098 | 0.000 | 0.016 | 0.688 | 0.494 | 1.691 0.296
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Operational phase of the objectives proposed by the project

The main categories of sources/activities generating non-radioactive emissions into the
atmosphere during the period of operation of both Unit U1 after refurbishment and for the operation
of the DICA - MACSTOR 400 repository are the same as in the current situation, the operation of Ul
in the first operating cycle and the operation of the existing DICA - MACSTOR 200.

As the refurbishment does not involve any change in the production capacity of Unit U1, its
operation after refurbishment will generate the same non-radioactive pollutants and emissions as in
the current situation.

Since the refurbishment will maintain the production capacity of Unit U1 and the efficiency
of the nuclear fuel combustion process, the generation rate of consumed nuclear fuel will be
maintained. Thus, under normal operating conditions, fuel storage activities will have the same
periodicity and generate the same emissions as today.

Therefore, the main sources of non-radioactive emissions from the Cernavoda NPP site during
the post-implementation operating period will be represented by:
e burning of LLF type liquid fuel in the boilers of the Start-up Power Plant (CTP) - 2 boilers;

e Diesel fuel combustion in the Diesel groups of the Standby Diesel Generator (SDG) - 4 groups
in Unit 1 and 2 groups in Unit 2;

e Diesel fuel combustion in the diesel units of the Emergency Power System (EPS) - 2 units in
Unit 1 and 2 units in Unit 2;

e Diesel fuel burn in the Fire Water System (SPAI) motor pump - is common to the fire water
systems in the two nuclear units;

e diesel combustion in mobile diesel groups (GDM) - 4 mobile diesel units;

e Diesel fuel combustion in the Generating Sets (GE) - 3 diesel sets related to the NPP access
control points;

e burning diesel fuel in the diesel generator for Burnt Fuel Storage (DICA);
e burning diesel fuel in the generator of the On-Site Emergency Control Centre (CCUA).

The following table summarises the main emission sources at the Cernavoda NPP site:

Tab. 22 Sources of non-radioactive pollutant emissions on the Cernavodi NPP site

Rated thermal input (MW) / Status (e.g. n Year of
. ! ’ operation, in .
No. Source hame designed production capacity . . commissio
conservation, not in .
(t steam) . ning
operation)
CTP - 23.66 MW / 30t steam at . .
1. . n operation 1988
boiler #2 type CR 30 250°C I operat
CTP - 23.66 MW / 30t steam at . .
2. . . in operation 1993
boiler #3 type CR 30 250°C P
3. |SDG1-U1 11.04 MW in operation 1996
4. |SDG2-U1 11.04 MW in operation 1996
5. |SDG3-U1 11.04 MW in operation 1996
6. |SDG4-U1 11.04 MW in operation 1996
7. |EPS1-U1 11.04 MW in operation 1996
8. |EPS2-U1 11.04 MW in operation 1996
9. SDG1-U2 18,354 MW in operation 2007
10. | SDG2-U2 18,354 MW in operation 2007
11. |EPS1-U2 1.88 MW in operation 2007
12. |EPS2-U2 1.88 MW in operation 2007
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Rated thermal input (MW) / Status (e.g. n Year of
. ! ’ operation, in .
No. Source name designed production capacity : . commissio
(t steam) conservation, not in ning
operation)
13. | SPAI motor pump 0.268 MW in operation 2019
14, 2"°b" Diesel Group 1.340 MW in operation 2013
15. g/IOb" Diesel Group 1.340 MW in operation 2013
16. 2"°b" Diesel Group 0.086 MW in operation 2013
17. ZAOb" Diesel Group 0.086 MW in operation 2013
18. | Generating Sets 1 0.2 MW not in operation 2020
19. | Generating Sets 2 0.151 MW not in operation 2020
20. | Generating Sets 3 0.151 MW in operation 2020
Diesel Generator for
21. | Burnt Fuel Storage 0.069 MW operation 2004
(DICA)
22. | CCUA Diesel Group 0.108 MW operation 2009

The physical parameters of the dispersion stacks of the analysed installations, used as input
data in the mathematical modelling of dispersion, are presented in the following table:

Tab. 23 Physical parameters of non-radioactive air pollutant emission sources at the Cernavodd NPP site

Stack height dialnqzltii at Gas Gas velocity
Emission source from the temperature at stack exit
top of stack o
ground (m) m) stack exit (° C) (m/s)
Start-up Power Plant - boiler 1 — 2 13 166 15
stack 1
Start-up Power Plant - boiler 2 - 2 13 166 15
stack 2
Standby Diesel Generator at Unit 29 0.8 410 12
1 - generator 1 - stack 1
Standby Diesel Generator at Unit 19 08 410 12
1 - generator 2 - stack 2
Standby Diesel Generator at Unit 19 08 410 12
1 - generator 3 - stack 3
Standby Diesel Generator at Unit
1 - generator 4 - stack 4 19 0.8 410 12
Emergency Power System at Unit
1 - Generator 1 - Stack 1 10 0.3 370 8
Emergency Power System at Unit
1 - Generator 2 - Stack 2 10 0.3 370 8
Standby Diesel Generator at Unit 29 0.91 365 15
2 - generator 1 - stack 1
Standby Diesel Generator at Unit 29 0.91 365 15
2 - generator 2 - stack 2
Emergency Power System at Unit 10 03 370 ;
2 - generator 1 - stack 1
Emergency Power System on
Unit 2 - Generator 2 - Stack 2 10 0.3 370 !
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Stack height dialnqselt%?’ at Gas Gas velocity
Emission source from the temperature at stack exit
top of stack o
ground (m) (m) stack exit (° C) (m/s)
Diesel engine pump for the Fire
Water System (SPAI) ! 0.3 300 1.4

For the study, Cernavoda NPP provided data on hourly fuel consumption and number of
operating hours for the period 2018+2022 for each emission generating plant. These consumptions
were used to estimate the hourly emissions of non-radioactive pollutants for which dispersion
modelling in the atmosphere was performed.

A summary of the fuel consumption for each of the combustion plants for the period
2018+2022 is shown in the following table:

Tab. 24 . Annual fuel consumption by installation for the period 2018+2022

. Annual fuel consumption (tonnes)
Emission source Fuel

2018 2019 2020 2021 2022
Start-up Power Plant (CTP) | LLF 11.50 844,51 6.00 38.00 12.00
Standby Diesel Generator | .
(SDG) at Unit 1 diesel 100.31 11555 | 152,91 | 129.12 | 140.50
Emergency Power System | ..
(EPS) at Unit 1 diesel 9.66 8.78 9.40 8.00 9.90
Standby Diesel Generator | .
(SDG) at Unit 2 diesel 122.30 115.72 97.31 185.17 138.65
Emergency Power System | .
(EPS) at Unit 2 diesel 5.90 8.06 6.37 9.79 6.22
Diesel engine pump for the | .
Fire Water System (SPAI) diesel 0.23 0.00 0.48 1.22 1.54
Mobil Diesel Group (GDM) | diesel 0.000 0.000 0.00 0.809 0.768
Generating sets (GE) diesel 0.000 0.000 0.00 0.000 0.126
Diesel Generator for Burnt | .
Fuel Storage (DICA) diesel 0.000 0.000 0.00 0.032 0.034
Diesel Generator for On-
Site Emergency Control | diesel 0.000 0.000 0.00 0.056 0.079
Centre (CCUA)

The annual and hourly emissions thus calculated are shown in the following two tables:

Tab. 25 . Annual pollutant emissions from operation of PTC and diesel generators for the year 2022

Emissions (kg/an)
Emission source Fuel
NOx CO SO2 PM10
Start-up Power Plant (CTP) | LLF 49.51 19.80 240.00 19.80
Standby Diesel Generator | .
(SDG) at Unit 1 diesel 5620.50 775.65 2.81 179.00
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Emissions (kg/an)

Emission source Fuel

NOx CO SO2 PM10
Emergency Power System | .
(EPS) at Unit 1 diesel 395.88 54.63 0.20 12.61
Standby Diesel Generator | .
(SDG) at Unit 2 diesel 5546.42 765.43 2.77 176.64
Emergency Power System | .
(EPS) at Unit 2 diesel 248.81 34.34 0.12 7.92
Diesel engine pump for the
Fire Fighting Water System | diesel 61.45 8.48 0.03 1.96
(SPAI)
Mobil Diesel Group (MDG) | diesel 30.73 4.24 0.02 0.98
Generating sets (GE) diesel 5.03 0.69 0.00 0.16
Diesel Generator for Burnt | ..
Fuel Storage (DICA) diesel 1.37 0.19 0.00 0.04
Diesel Generator for On-
Site Emergency Control | diesel 3.15 0.44 0.00 0.10
Centre (CCUA)

Tab. 26. Maximum hourly emissions of non-radioactive air pollutants generated by sources on the
Cernavoddi NPP site

Maximum Emissions (kg/h)
. hourly
Emission source Fuel ti
consumption NOX coO SO2 PM10
(kg/h)

Start-up Power Plant - boiler 1 | 1500 6.1883 24753 | 30 24753
stack 1
Start-up Power Plant -boiler 2 -1 | - 2000 8.2510 3.3004 | 40 3.3004
stack 2
Standby Diesel Generator at Unit | ..., 807 322832 | 44552 | 00161 | 1.0281
1 - generator 1 - stack 1
Standby Diesel Generator at Unit | .. .., 807 322832 | 44552 | 00161 | 1.0281
1 - generator 2 - stack 2
Standby Diesel Generator at Unit | . ) 807 322832 | 4.4552 | 0.0161 | 1.0281
1 - generator 3 - stack 3
Standby Diesel Generator at Unit | .. ., 807 322832 | 44552 | 0.0161 | 1.0281
1 - generator 4 - stack 4
Emergency Power System Unit1 | .| 200 8.0008 11041 | 0.0040 | 0.2548
- Generator 1 - Stack 1
Emergency Power System at Unit | .
b A e bins diesel 200 8.0008 11041 | 0.0040 | 0.2548
Standby Diesel Generator at Unit | .. ., 1337 53.4852 | 7.3812 | 0.0267 | 1.7034
2 - generator 1 - stack 1
Standby Diesel Generator at Unit | .. ., 1337 534852 | 7.3812 | 0.0267 | 1.7034
2 - generator 2 - stack 2
Emergency Power Systemat Unit | ..oy 213 8.5208 11759 | 0.0043 | 0.2714
2 - Generator 1 - Stack 1
Emergency Power SystematUnit | .oy 213 8.5208 11759 | 0.0043 | 0.2714
2 - Generator 2 - Stack 2
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Maximum Emissions (kg/h)
. hourly
Emission source Fuel ti
consumption | Nox CO | sO2 | PMIO
(kg/h)
Diesel engine pump for the Fire | |.
Water System (SPAI) diesel 72.34 2.8940 0.3994 | 0.0014 | 0.0922
Mobil Diesel Group (MDG) 1 diesel 140.948 5.6385 0.7781 | 0.0028 | 0.1796
Mobil Diesel Group (MDG) 2 diesel 140.948 5.6385 0.7781 | 0.0028 | 0.1796
Mobil Diesel Group (MDG) 3 diesel 14.348 0.5740 0.0792 | 0.0003 | 0.0183
Mobil Diesel Group (MDG) 4 diesel 14.348 0.5740 0.0792 | 0.0003 | 0.0183
Generating set (GE) 1 diesel 20.99 0.8397 0.1159 | 0.0004 | 0.0267
Generating set (GE) 2 diesel 15.85 0.6341 0.0875 | 0.0003 | 0.0202
Generating set (GE) 3 diesel 15.85 0.6341 0.0875 | 0.0003 | 0.0202
Diesel Generator for Burnt Fuel | ..
Storage (DICA) diesel 3.798 0.1519 0.0210 | 0.0001 | 0.0048
Diesel Generator for On-Site
Emergency  Control  Centre | diesel 11.68 0.4672 0.0645 | 0.0002 0.0149
(CCUA

With regard to compliance with the limit values for medium combustion plants (with a rated
thermal input greater than or equal to 1 MW and less than 50 MW) as laid down in Law No 188 of
18 July 2018 on the limitation of emissions of certain pollutants into the air from medium
combustion plants, it should be noted that all the plants described above operate for a small number
of hours per year (during testing or in exceptional situations). According to Art. 20, Paragraph 1 of
Law No. 188/2018, existing average combustion plants that do not operate more than 500 hours per
year, calculated as a rolling average over a period of 5 years, are exempted from the obligation to
comply with the emission limit values laid down by law.

Other on-site sources (those associated with liquid fuel storage and management activities,
internal vehicle traffic) do not generate significant amounts of emissions.

1.8.2.4 Noise sources for project stages

Cernavoda NPP is located in an industrial area, and by ensuring the exclusion zone related to
each Ul and U2 nuclear unit, the existence of dwellings is not allowed less than 1000 m from each
individual reactor.

On the territory of the Cernavoda NPP plant site, the noise sources are located, in the vast
majority, at distances of at least 20 m from the site boundary.

The current activity of the objectives in the Cernavoda NPP premises implies the existence of
some sources of noise and associated vibrations.

The project “ Refurbishment of Cernavoda NPP U1 and extension of intermediate dry spent
fuel storage with MACSTOR - 400 modules” is taking place in several stages/phases.

With regard to the analysis of the noise related to the project, the existence of an activity
schedule requires the assessment of noise and vibration levels in the planned phases, in order to assess
compliance with the legal provisions, or if appropriate the adoption of appropriate corrective
measures.
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As a result, the evaluation of the noise emission was carried out as follows:
¢ Noise analysis in the current situation - the baseline scenario

The previous environmental assessments carried out in order to regulate the activity on the
Cernavoda NPP platform, showed that the noise and vibrations associated with normal operation on
the site do not represent sources with a significant impact on sensitive receptors, nor on the
conservation objectives of the protected natural areas Natura2000 Sites located in the vicinity.

o Noise Analysis in the Project Execution Phase - which proceeds as follows:

o The set-up and execution phase of the infrastructure and constructions supporting the project,
which includes the set-up of DIDR-US5, constructions within the framework of DICA —
MACSTOR 200/400 modules, construction of support buildings for RT-U1 refurbishment;
(2024 — 2026).

In operation on site there are U1, U2 and DICA - MACSTOR 200.

o U1l Shutdown, retubing, tests Phase which includes: DIDR-U5 in operation, DICA
MACSTOR in operation, U1 is shut down for retubing, U2 in operation, constructions at
DICA MACSTOR 400. (2027 — 2029).

The construction site activities related to the period of setting up and realizing the
infrastructure as well as the planned objectives for the RT-U1 project and DICA - MACSTOR 400
extension are activities generating additional noise and vibrations, through the internal traffic of
means of transport and through the use of their specific machinery.

The activities in the refurbishment phase (Ul shutdown, retubing, tests) do not represent
significant sources of noise, most of them taking place inside the buildings related to Unit 1 and in
the new DIDR-US5.

o Noise Analysis in the Operational Phase of the refurbished U1 and DICA-MACSTOR 400
The activities carried out in this phase are similar to those carried out in the current situation.

The description of the relevant aspects of the current state of the environment (baseline
scenario) on the Cernavoda NPP platform is presented in chapter 3, and the impact assessment for
the implementation and operation phases of the project are presented in chapter 5.
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1.9 Aspects concerning project’s items decommissioning

The planning of the activities related to the decommissioning of the installation must be taken
into account in all phases of its authorisation. Thus, according to the authorization requirements, in
order to authorize the siting of a nuclear installation, the requested documentation must include an
initial decommissioning plan, containing basic elements such as the decommissioning strategy

For the operational phase, the authorization documentation must include the updated
decommissioning plan, which will be updated every five years and will contain details of major
changes in the installation, operational experience and developments in the techniques envisaged for
decommissioning activities.

As concerns the initiation of the decommissioning phase, in purpose of its authorization, the
requested documentation shall include a final decommissioning plan, containing all the details of the
decommissioning arrangements and activities.

The safety requirements regarding the decommissioning of nuclear and radiological facilities
are detailed in the annex to the CNCAN's President Order no. 102 of 26.05.2022. Also, the
requirements regarding the quality management system of the organization responsible for
decommissioning activities are detailed in the annex to the CNCAN's President Order no. 75 of
30.05.2003 (Norms regarding specific requirements for quality management systems applied to the
decommissioning of nuclear installations - NMC-11).

Considering the above, once the project reaches the final period of the exploitation phase, a
closure and decommissioning plan will be drawn up, according to the provisions of the normative
acts in force at that time. When planning the decommissioning activities, the applicable international
standards will be used, as well as the experience gained in other similar decommissioning projects.

Up to the current date, SNN - Cernavoda NPP has developed, according to regulatory
requirements, the preliminary decommissioning plan for the facilities in operation, namely: the two
nuclear-electric units (U1 and U2), the intermediate spent fuel storage (DICA) and the
intermediate storage facility for radioactive solid waste (DIDSR).

This plan presents the options selected, at a strategic level, regarding the decommissioning
of the nuclear facilities at the Cernavoda NPP site and the stages necessary for their implementation,
depending on the availability of the two facilities for final radioactive waste disposal, to be developed
by ANDR (The Final Repository for Low and Intermediate Level Radioactive Waste — DFDSMA
and the Deep Geological Repository — DGR, for spent nuclear fuel and long-lived radioactive waste.

According to the medium- and long-term national strategy on the safe management of
spent nuclear fuel and radioactive waste - approved by GD no. 102/2022, DFDSMA is intended to
be implemented starting from 2028, and DGR, around 2055.

The preliminary decommissioning plan is based on the hypothesis of the refurbishment
of Units 1 and 2 with the extension of their lifetime to two cycles totalling 50 or 60 years per
unit (in the National Strategy the operating period of each unit is 52 years including the
refurbishment).
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Considering the above, the strategy for decommissioning of Units 1 and 2, with deferred
dismantling, was chosen. This involves bringing the reactor's active systems to a safe state after
shutdown and discharging the spent fuel and heavy water from the moderator circuit and the
primary heat transport system.

Decommissioning activities can be classified as follows:

e The transition to decommissioning, which includes preparing for a safe enclosure

e Making and maintaining the safe enclosure

e Decontamination and dismantling of nuclear buildings, dismantling of non-nuclear
buildings

e Partial radiological restoration of the site (including radiological monitoring)

¢ Final radiological restoration, including Final Radiation Survey.

The waste resulting from the decommissioning activities will be finally disposed in the
DFDSMA, or as the case may be, in the situation where they contain long-lived radionuclides, in the
DGR.

The materials resulting from the dismantling of facilities and buildings belonging to the
nuclear part, which following the radiological monitoring process will be found free of radioactive
contamination or whose contamination will be below release levels will be recycled or, as the case
may be, disposed of as conventional waste, following their clearance.

From the point of view of the current legislation that transposes Directive no.
2014/52/EU, the project concerning the decommissioning of facilities in operation, namely:
those two nuclear power units (U1 and U2), the spent nuclear fuel storage facility (DICA)
and the intermediate storage facility for solid radioactive waste (DIDSR) will be submitted
to the procedure for obtaining the environmental agreement, the activities of the
decommissioning project are included in the ANNEX No. 1 List of projects which are subject
to the environmental impact assessment, point 2 letter b).

Thus, the decommissioning project will be subjected to a distinct environmental
impact assessment procedure, following the procedural steps provided through the Law no.
292/2018 regarding the assessment of the environmental impact of certain public and private
projects.
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2. DESCRIPTION OF REASONABLE ALTERNATIVES

2.1 General considerations

The general guidance applicable to the stages of the environmental impact assessment
procedure of 20.02.2020 provides information on the identification of significant effects of the
alternatives considered for a project.

Thus, it is used multi-criteria analysis in which common criteria are established for assessing
the significance of an impact, criteria which are quantified for each individual project.

For the project " Refurbishment of Cernavodda NPP U1l and extension of intermediate dry
spent fuel storage with MACSTOR - 400 modules”, it was considered appropriate to define specific
criteria for the project, taking into account with discernment the recommendations of the General
Guide, due to the following particular aspects:

- the location of the project is entirely within the Cernavoda NPP site, designated for
nuclear activity by CNCAN, therefore alternative locations for the project cannot be
considered

- the studied technological alternatives are specific to the nuclear field and are part of
existing CANDU projects at the international level (therefore their sustainability is
certified).

2.2 Alternative O - ,,do-nothing”

Alternative 0 - ,,do-nothing” — represents the lack of action by SN Nuclearelectrica SA
regarding the life extension of Unit 1 of Cernavoda NPP and implicitly the continuation of the
DICA investment as approved by the Environmental Agreement No. 2058 of 22.04.2002 for the
intermediate storage of the spent fuel bundles resulting from the operation of 2 units of Cernavoda
NPP, for a minimum duration of 50 years.

= Alternative 0 —,,do-nothing” - for the Subproject of Unit 1 Refurbishment

The operation of Unit U1 only until reaching the economic operational lifetime of 30
years, but limited to 245000 effective operation hours at nominal power, requires special measures
for the SNN SA holder in terms of preparing a complex decommissioning process and /or
preservation of the U1 nuclear power plant and at the same time considerable efforts consisting
in much greater capital investments in new assets than those required to extend the life of unit U1.

In the situation in which the re-engineering process of U1 will not take place, SNN SA will
maintain its capacity as the holder of the site during all decommissioning activities. The management
of Cernavoda NPP will be responsible for all the work carried out during the final shutdown and
decommissioning of the nuclear unit.

At the same time, if the refurbishment of Unit 1 is not carried out, national energy production
will be reduced by approx. 10 %, corresponding to the amount of energy produced by Unit 1.

As a result, going through the decommissioning process of Unit U1 requires the licensee to
plan and carry out some steps that will be an integral part of the decommissioning strategy, as well
as the elaboration of documentation and supporting studies for the authorisation of the
decommissioning in question, the carrying out of a safety analysis, the elaboration of the
environmental impact assessment study for the decommissioning activity, the assurance of the
fulfilment of the clearance criteria following the final radiological control as well as the need to ensure
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sufficient qualified staff with the necessary technique and skills to carry out all activities important
for nuclear safety.

The alternative chosen by the holder, namely the extension of the installed capacity life,
avoids the need for much bigger capital investment in new assets, shortens and simplifies the
licensing process, eliminates the need for training and authorization of personnel for new, more
complex plant systems and uses the existing infrastructure. It is also expected that the project will
contribute to the further development of the Cernavoda area, by supporting local businesses, by
increasing the demand for goods and services.*

= Alternative 0 —,,do-nothing” — for the subproject DICA-MACSTOR 400

If the U1 refurbishment sub-project is not carried out, this will require SNN SA to continue
developing the DICA storage facility as approved in 2002, by building MACSTOR 200 type modules,
so as to provide interim storage space for the spent fuel resulting from the operation of Unit U2 as
well as that resulting from Unit U1 until the end of the first 30-year operating cycle.

As a result, the DICA storage development process will continue with the execution of the
MACSTOR 200 type modules, from module 17 - which is expected to be completed in 2024 - to
module 27.

= Conclusions on Alternative 0 — ,,do-nothing”

It is noted that in the General Guidelines for the stages of the environmental impact
assessment procedure of 20.02.2020, *'the do-nothing scenario cannot be considered as a feasible
political option, as some projects are very clearly needed and are required by policies at national,
regional or local level...".

At this moment, the projects of Cernavoda NPP Unit 1 refurbishment and Extension of
DICA with MACSTOR 400 type modules, which are of national importance and considered by
the Romanian state as priority investment projects, are included in:

e Romania's energy strateqy 2025-2035, with the perspective of 2050.

e The National Integrated Plan in the field of Energy and Climate Change 2021-2030
(PNIESC) April 2020 — approved by GD no. 1076/2021.

e The medium- and long-term national strateqy regarding the safe management of spent
nuclear fuel and radioactive waste - approved by GD no. 102/2022.

Given that, through the information presented in the Basic Scenario chapter of this
environmental assessment, it has been justified that the operation of unit U1 up to now has been done
in safe conditions, both for the operating personnel and for the environment, it appears that the Ul
refurbishment and the execution of DICA-MACSTOR 400 are technically feasible, allowing the
extension of the operating life by another cycle of operation, under appropriate conditions of safety
and economic efficiency.
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2.3 Alternatives studied - design, technology, location, size and magnitude of the project

= Alternatives for subproject RT-U1

According to the Nuclear Safety Guide GSN-07, the refurbishment of a nuclear installation
refers to the capital repair, modernisation and improvement by replacement and/or modification
of equipment or systems of the installation, with a view to significantly extending its operating life,
as determined by nuclear safety studies and technical assessments. Refurbishment creates the
opportunity to improve nuclear security to the level required by modern regulations and standards,
including through the use of the latest innovative technical solutions and knowledge in the design and
operation of nuclear installations. Refurbishment does not imply changing the technology of the
nuclear installation as a whole.

According to the Guide NSN-22, refurbishment activities represent a component of the
operating activities of nuclear installations.

The feasibility study is the technical-economic documentation through which the designer
analyses, substantiates and proposes at least two scenarios or different technical-economic options,
and recommends, justified and reasoned, the optimal scenario or technical-economic option to
achieve the investment objective.

For U1 refurbishment project, the reasonable technological alternatives studied are based
on the information from the "Feasibility Study for the Cernavodd NPP Unit 1 Refurbishment
Project”, version v1, 17.01.2022, prepared by Ernst & Young SRL.

Alternatives were identified from the need to accurately determine the current condition of
the U1 unit, which naturally led to the identification of corrective actions necessary for long-term
operation. In this regard, U1 was subjected to two processes:

e overall assessment of the condition of the installation and its structures, systems and
components ("Condition assessment™) and

e a review of the technical design of the plant to ensure that relevant needs for mandatory
modifications and improvements are identified.

The recommendations resulting from these two processes have led to the identification of a
list of activities which, in turn, will serve the long-term operation and development of the scope of
the refurbishment project. Essentially, the activities have been classified as:

e strictly necessary/mandatory or recommended;
e with or without nuclear security impact ( exclusively for design changes).

From this list of activities, the strictly required/mandatory items represent the minimum scope
of the U1 refurbishment while the recommended elements should increase safety, reliability and
maintainability margins.

Thus, the feasibility study presents 3 scenarios for the realisation of the refurbishment project,
examined and evaluated according to 5 sets of criteria - technical, nuclear safety, performance,
sustainability, risk, for which the following elements have been considered:

- Extending the lifetime of Unit 1 with an additional operating cycle of up to 30 years through
retubing, refurbishment of other equipment and all necessary activities according to current
requirements that are expected to ensure the long-term safe operation of the plant;
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- Modernisation and improvement of the Cernavoda NPP equipment, which can lead to increased
operational safety beyond the current minimum requirements;

- Ensuring the increasing electricity consumption, the affordability of electricity for the
population and companies;

- Installation of facilities for handling and interim storage of radioactive waste to be used for the
long-term operation of the Cernavoda NPP (Units U1 and U2) and possible expansion (Units
U3 and U4);

- Reduction of electricity imports;

- Increase of grid stability, providing reliable coverage of baseload power.

Scenario 1 — ""mandatory" includes:

- strictly necessary or recommended activities with or without impact on nuclear safety
(exclusively for design changes)

- minimum reliability objectives necessary to maintain economic efficiency.

Scenario 2 — " enhanced safety " includes:

- Scenario 1- “mandatory*
- Recommended project changes, with an impact on nuclear security, respectively:
= improvements to increase the nuclear and conventional security of Unit U1,
which are not considered mandatory for the long-term operation of the plant,

but would, if carried out, ensure that Unit 1 becomes more robust in terms of
nuclear security, and closer to the Unit 2 design/configuration

= changes that may become mandatory by CNCAN standards/norms.

e Scenario 3 - "' good to be done' includes:

- the activities from Scenario 2
- recommended design changes that do not impact nuclear safety

- recommended activities resulted from the SSC status assessment.

Scenario 3 may also provide increased robustness against failures, either through a lower
probability of occurrence or a reduced response time, which, however, could not be technically
quantified on the date of the feasibility study. Thus, while Scenario 3 (compared to Scenario 2) may
help reduce human error and associated risks, it is likely to increase the complexity and inherent risk
of the refurbishment process by adding new activities, so that any net financial benefit on the long
term also becomes difficult to quantify properly. This is because the respective contribution of the
additional activities in the third scenario regarding the capacity factor as well as the Opex/Capex
improvements may fall within the margin of error associated with the estimate and therefore cannot
be considered to have a positive (direct) financial impact at this stage.

There is currently no known methodology to accurately calculate a positive financial impact
associated with the implementation of Scenario 2 or Scenario 3 (both consisting of improvements,
but producing mainly non-financial value). Additionally, we underline the fact that the nominal power
of the unit (706.5 MWe) will not change, regardless of the refurbishment activities carried out in the
3 scenarios. This is a direct consequence of the technical and regulatory restriction of the unit to the
power nominal value. 4
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Regardless of the refurbishment activities carried out in the 3 scenarios,_it_should be
emphasized that the nominal power of unit U1 (706.5 MWe) will not change, this being a direct
consequence of the technical and regulatory restriction of the unit to the power nominal value

We further present the essential aspects of the alternatives, and finally we propose an
assessment of the environmental impact of these alternatives.

= Alternative 1 based on Scenario 1 from SF — ""mandatory™
Key activities specific to U1 refurbishment process under scenario 1 consist of:
- retubing activities;
- associated infrastructure for the refurbishment project;

- Activities classified as mandatory, as a result of SSC status assessments — (Structures,
systems and components);

- Mandatory project changes, with nuclear security impact;
- Project changes that do not have a nuclear safety impact, which must be carried out.

Scenario 1 ensures that the facility receives all necessary upgrades and modifications to
meet licensing requirements and prepare it for its second life cycle.

This delineates the specific activities that ensure that the future operating parameters of the
plant remain unchanged, in addition to maintaining the capacity factor for the second life cycle at the
same level as in the first life cycle.

The mentioned key activities to improve nuclear security in this scenario ensure the
alignment with the current nuclear security standards.

= Alternative 2 based on Scenario 2 from SF — ""enhanced safety"*
The specific activities of U1 re-engineering refurbishment process in scenario 2 consist of:
- Activities included in Scenario 1 — ""mandatory"";
- Recommended project changes with impact on nuclear safety.

Scenario 2 includes all the activities of Scenario 1 plus improvements to enhance the nuclear
security and conventional safety of Unit Ul. These improvements are not considered mandatory
for the long-term operation of the plant but, if carried out, would ensure that Unit 1 becomes more
robust in terms of nuclear safety and closer to the project/configuration of Unit 2.

A better alignment of the project/configuration of Unit 1 with the project/configuration of
Unit 2, reduces the problem of reliability of two units that have different configurations.

In addition, further improvements on the nuclear safety part may become mandatory under
future revised rules and/or standards, thus implementing Scenario 2 avoiding potential future burdens.

In fact, all refurbishment activities involve the use of state-of-the-art equipment and materials,
with increased reliability for the Structures, Components, Equipment and Systems related to the
technological installations of Unit 1, at the level of the latest standards in the nuclear field, with a
positive impact in ensuring nuclear, radiological, personnel, population and environmental safety for
the nuclear-electrical unit that will enter the new stage of operation (Long Term Operation) after the
completion of the refurbishing works.
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Scenario 2 ensures measures to improve nuclear security/safety, radiological safety,
physical protection and cybersecurity, health and safety of the population and employees, and of
the environment, at a level of excellence in the field of nuclear energy and in conditions of optimal
efficiency and cost-effectiveness.

From the point of view of the sustainability criterion, alternative 2 presents a strong social
and cultural impact, with significant socio-economic and cultural benefits, by indirectly increasing
employment as a result of the additional activities to be carried out compared to Scenario 1.

= Alternative 3 based on Scenario 3 from SF — ""good to be done™*
The specific activities of U1 refurbishment process in scenario 3 consist of:

- Activities included in Scenario 2 — ""enhanced safety"";
- Recommended project changes, with no impact on nuclear safety;

- Additional activities recommended as a result of the status, security and nuclear
safety assessments of the SSC (Structures, Systems and Components).

Additional work is not required to be performed as part of the refurbishment project, but
performing it during the shutdown for refurbishment can have a positive impact on the facility's future
operating schedule.

Scenario 3 provides additional alignment of Unit 1 to Unit 2 in terms of design / configuration,
thus reinforcing the benefits associated with this strategy.

Thus, while Scenario 3 (compared to Scenario 2) may contribute to reducing human error and
associated risks, it is likely to increase the complexity and inherent risk of the refurbishment
process by adding new activities, so that any long-term net financial benefit also becomes
difficult to properly quantify.

This is due to the fact that the respective contribution of the supplementary activities in the
third scenario, concerning the capacity factor, as well as the Opex / Capex improvements may fall
within the margin of error associated with the estimate, and therefore_cannot be considered to have a
positive (direct) financial impact at this stage.

In terms of the sustainability criterion, this alternative has a strong social and cultural impact
with significant socio-economic and cultural benefits compared to alternative 1 and alternative 2
through increased indirect employment compared to alternative 1 and 2 as a result of the additional
activities to be carried out.

At the same time, it is expected that the approval procedure for the DICA-MACSTOR 400
extension will be delayed compared to alternative 2, which may also lead to the construction of the
18th MACSTOR 200 module.

According to the General Guide applicable to the stages of environmental impact
assessment procedures, dated 20.02.2020, ""Reasonable alternatives™ must be relevant to the
proposed Project and its specific characteristics, and resources should be spent only on the
evaluation of these alternatives. In addition, the selection of alternatives is limited in terms of
feasibility. On the one hand, an alternative should not be excluded simply because it would
cause inconvenient costs to the project owner. At the same time, if an alternative is very
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expensive or technically or legally difficult, it would be unreasonable to consider it as a feasible
alternative.”

From an economic point of view, Scenario 3 involves the allocation by SNN SA of some
financial funds related to the development of additional studies as well as costs resulting from the
process of approval by the authorities of these support studies.

The choice of Scenario 3 for the sub-project RT-U1l would mean that the additional
recommended changes would lead to important changes in the choice of scenario 2 of the DICA-
MACSTOR 400 sub-project (including the execution of the module no. 18 of MACSTOR 200 type).

= Studied alternatives regarding the extension of DICA facility - DICA-MACSTOR 400
Subproject

Short history:

In 2014, SNN SA submitted to the Ministry of Environment and Climate Change (MMSC)
applications for environmental permits for the following projects:

”Construction works for the tritium removal facility - Cernavoda NPP" (CRTF) for which the
initial screening stage has been completed and the Decision of the Initial Screening Stage has
been issued, and subsequently submitted

- NOTIFICATION regarding the intention to carry out the project "Expansion of the site for
intermediate spent fuel storage and continuation with construction of MACSTOR 400 type
modules" (DICA-MACSTOR 400 extension).

Thus, SNN SA requested the continuation of the regulatory procedure for a new project called
Integrated Project, representing "CTRF + DICA-MACSTOR 400", representing the cumulation of
the two projects mentioned above.

Following the evaluation of the submitted documents and as a result of the fact that the holder
requested the continuation of the regulatory procedure for the integrated project "CTRF+Extension
DICA-MACSTOR 400", the central regulatory authority decided:

a) Termination of the environmental impact assessment procedure for the CTRF project (address
no. 10834/MF/02.04.2014)

b) Continuation of the regulatory procedure for the Integrated Project (CTRF+Extension DICA-
MACSTOR 400), with the completion of the Presentation Memoir with the information sent
via MMSC address no. 115265/0P/16.04.2014.

The environmental impact assessment procedure for this project was not continued.

Regarding the project about the realization of the DICA-MACSTOR 200 investment
approved by the Environmental Agreement no. 2058 of 22.04.2002 and currently underway, starting
with 2014, a series of alternatives regarding the development of the facility were studied, for different
types of modules - MACSTOR 200 and MACSTOR 400 - so that the facility to ensure the
intermediate storage of the spent nuclear fuel resulted from the operation of units Ul and U2, with
two operating cycles each.
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= Alternative 1 to DICA-MACSTOR 400

In 2015 the technical documentation "Design services for the extension of the Intermediate
Spent Fuel Storage (DICA) site and replacement of MACSTOR 200 modules with MACSTOR 400
modules starting with module 10" was prepared, whereby the DICA objective was to be extended.

The extension of the interim storage capacity also implied an extension of the surface area of
the facility by 7000 m? compared to the 24000 m? approved in the Environmental Agreement No
2058 of 22.04.2002, to finally result an area of 31000 m?2.

2 scenarios were analyzed:

e Scenario | - envisaged at that time that the DICA facility would eventually have 30 modules,
as compared to the 27 modules approved under Environmental Agreement No. 2058/2002,
represented as follows:

— 9 modules type MACSTOR 200
— 21 modules type MACSTOR 400.

e Scenario Il - envisaged continuing the construction of MACSTOR 200 type modules up to
module 51, compared to the 27 approved under Environmental Agreement No. 2058/2002.

= Alternative 2 — Subproject DICA-MACSTOR 400

Currently, the extension scenario of the DICA storage provides the placement of a total
number of 37 modules (compared to the 27 modules approved by Environmental Agreement no.
2058/22.04.2002 for the existing facility) and at the same time the expansion of the current area of
24000 m? with about 16000 m? up to approx. 40000 m?, so that this objective can ensure the
intermediate storage of the spent nuclear fuel resulting from the operation of U1l and U2, with two
operation cycles each.

The expansion of DICA represents the transition to the MACSTOR 400 type module, which
represents the more compact version of the module developed by AECL in collaboration with KHNP
(Korea Hydro & Nuclear Co.), starting from the MACSTOR 200 storage module project. The new
module has a double capacity of storage (of 24000 bundles) compared to the storage capacity of the
MACSTOR 200 module.

Regarding the allocation of the land area for the purpose of expanding the current area of the
DICA, the land allows this addition as the nature of the foundation rock on the extension surface is
also part of the good foundation area. According to the geological study issued by GEOTEC in 2000,
the presence of the Barremian limestone as a rocky bedrock represented the reason for choosing this
location in its western extremity, in front of reactor 5, where the bedrock is found at a depth of
2-6 m, high enough to allow the foundations to be built in good technico-economic conditions. 42

At the same time, the extension of DICA:

- will allow intermediate storage of spent fuel resulting from the operation of units 1
and 2 of the Cernavoda NPP, with two operating cycles each,;

- represents "activities for the safe management of spent nuclear fuel from the operation
of nuclear power generation facilities and research reactors", according to the medium

42 Studiu privind caracteristicile geologice, geotehnice si hidrogeologice ale amplasamentului DICA pentru avizarea
terenului de fundare, Geotec SA, Decembrie 2000
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and long-term National Strategy on the safe management of spent nuclear fuel and
radioactive waste, approved by GD no. 102/2022.

2.4 Selected alternatives

After analyzing the alternatives studied for the purpose of extending the duration of operation
of Unit 1 with the second cycle of approximately 30 years, the holder proposed the following feasible

alternatives:

= for the sub-project RT-U1 alternative 2 was chosen based on Scenario 2 from SF —
"enhanced safety'" — ensuring measures to improve nuclear security/safety, radiological
safety, physical protection and cybersecurity, health and safety of the population and
employees, and of the environment, at a level of excellence in the field of nuclear energy
and in conditions of optimum cost-effectiveness and efficiency.

= the DICA-MACSTOR 400 subproject was chosen for the expansion of DICA because:

provides interim storage space for two operating cycles for the U1 and U2 nuclear
units by making more efficient use of available space due to increased storage density
per unit area, taking into account the appropriate geological and geotechnical quality
of the foundation soil.

keeps the same mode of operation by compatibility with existing equipment in the
current DICA storage facility.

The alternatives selected for the two sub-projects provide sustainability from a
technical-economic point of view.

The selected feasible alternatives were compared in the studied supporting documents also
from the point of view of the positive effects brought to the environment. Thus, the selected
alternatives led to the following positive effects:

Improvements for nuclear security/safety, radiological safety, physical protection and
cybersecurity, health and safety of the population and employees, and of the
environment, so that the refurbished Unit 1 achieves the configuration of Unit 2 (which
may become mandatory in future revised rules and/or standards

positive impact in ensuring nuclear, radiological, personnel, population and
environment safety;

improving nuclear safety by promoting it before production, together with increased
safety measures, increased reliability and improved operating configuration.

complies with Romania's Energy Strategy 2025-2035, with the perspective of 2050.

strong social and cultural impact, with significant social and cultural benefits (increase
in indirect employment as a result of additional activities to be carried out).

the new MACSTOR 400 module represents the more compact version of the module
developed by AECL in collaboration with KHNP, having double storage capacity
(24000 bundles).

the area allocated to the current extension of the DICA is the optimal option studied
because the nature of the bedrock is part of the good bedrock zone identified following
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the analysis of the GEOTEC geological study (year 2000) which confirms the presence
of Barremian limestone as a rocky bedrock (area in front of reactor 5 where the
bedrock is 2-6 m deep), thus allowing the foundations to be built in good technical and
economic condition.

- allows the storage of spent nuclear fuel resulting from the operation of the U1 and U2
units of the Cernavoda NPP for minimum 50 years, with two operating cycles each.

- complies with the National Medium and Long Term Strategy for the Safe Management
of Spent Nuclear Fuel and Radioactive Waste, approved by GD No 102/2022.

In accordance with the provisions of the General Guidelines applicable to the stages of the
environmental impact assessment procedure it is proposed the environmental impact assessment of
the alternatives for the 2 sub-projects.

Although the continuation of activity U 1 is not considered - we include for the exercise the
impact assessment of alternative 0, as it is considered good practice in Environmental Impact
Assessment (EIA).

According to the Guide, the effects of the significance of the impact of the alternatives was
analyzed from the perspective of two components - the magnitude of the impact and the sensitivity
of the receiver.

e The magnitude of the impact given by the characteristics of the project and the effects
generated by it, such as:

— Nature of effect: negative, positive or both;
— Type of effect: direct, indirect, secondary, cumulative;
— Reversibility of the effect: reversible, irreversible;
— Extent of effect: local, regional, national, cross-border;
— Duration of effect: temporary, short term, long term;
— Intensity of the effect: low, medium, high.
e Sensitivity of the receptor — understood as the sensitivity of the receiving environment on

which the effect is manifested, including its ability to adapt to the changes the Projects may
bring.

— The sensitivity can be low, medium or high.
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Tab. 27 Impact assessment for the studied altenatives for the sub-project RT-U1

Magnitude of impact Sensitivity of receptor Costs of
Nature of Type of Reversibility Extent Duration Intensity low | medium | high [ alternatives
impact impact
A0 negative | cumulative irreversible local + long high - - yes | Unreasonable
regional + term alternative
transboundary
Scenario 1 positive | cumulative irreversible local + long medium - yes - Unreasonable
regional term alternative
Scenario 2 positive | cumulative irreversible local + long high yes - - Reasonable
regional + term alternative
transboundary
Scenario 3 both cumulative irreversible N/A N/A high N/A N/A N/A | Unreasonable
N/A alternative

Tab. 28 Impact assessment for the studied altenatives for the sub-project DICA-MACSTOR 400

Magnitude of impact Sensitivity of receptor Costs of
Nature of Type of Reversibility Extent Duration Intensity low |medium | high | alternatives
impact impact
A0 negative | cumulative | irreversible national permanent | high — _ ves |-
Al Scenario 1 we consider an environmental assessment of these alternatives is not necessary - -
Scenario 2
A2 positive | cumulative | irreversible | regional | long term | high yes | - | - |-
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Tab. 29 Impact assessment for the studied altenatives for the Project RT-U1 + DICA-MACSTOR 400

Magnitude of impact Sensitivity of receptor Costs of
Nature of Type of Reversibility Extent Duration Intensity low |medium | high [ alternatives
impact impact
Scenario 2 for positive cumulative irreversible local + long high yes - - Reasonable
sub-project RT-U1 regional + term alternative
transboundary

A2 for sub-project positive cumulative irreversible regional long high yes - - -
DICA-MACSTOR term
400
Project RT-Ul + positive cumulative irreversible local + long high yes - - Reasonable
DICA-MACSTOR regional + term alternative
400 transboundary

The significance of the positive impact of the reasonable alternative chosen for the RT-U1 + DICA-MACSTOR 400 Project is major.
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3. DESCRIPTION OF THE RELEVANT ASPECTS OF THE CURRENT STATE OF THE
ENVIRONMENT (BASELINE SCENARIO)

For the nuclear installation of Unit 1 at Cernavoda NPP, the Regulatory Authority for Nuclear
Activities has issued authorizations for all authorization phases.*?

History of Unit 1 of the Cernavoda NPP:

For the siting, construction, and commissioning of the nuclear facility Unit 1 at Cernavoda NPP,
CNCAN has issued authorizations for all authorization phases, as described below:

The siting of Cernavoda NPP - On September 30, 1978, the State Committee for Nuclear Energy
(CSEN) issued the Siting Authorization No. 1/665 for a CANDU-PHW type nuclear power plant of
4X660 MWe at the Cernavoda site, based on a technology developed by the Atomic Energy of Canada
Ltd.

On November 8, 1985, through the letter No. ISCANACN-1/1609, the State Committee for Nuclear
Energy extended the Siting Authorization No. 1/665 dated September 30, 1978 for Unit 5, also.

Construction of Unit 1 at Cernavodid NPP - In November 1986, according to the licensing strategy
approved by CNCAN (ISCAN-ACN), the authorization process for the construction of Cernavoda NPP
Unit 1 began, which was completed in 1993 with the issuance of the Global Construction Authorization
no. 19123/19.08.1993.

On August 19, 1993, the Ministry of Waters, Forests, and Environmental Protection - National
Commission for the Control of Nuclear Activities issued the Construction Authorization no. 19.123 for
Unit 1 - Cernavodia NPP.

The Commissioning Phase of Unit 1 went through several stages for which CNCAN issued a series of
approvals. Operating License No. 1/1995 was initially issued on May 15, 1995, and based on the nuclear
security documentation, which included the Final Security Report of Cernavoda NPP Unit 1, Phase 1,
Rev. 1, 1995 edition, CNCAN issued Revision 1 of this authorization through letter no.16.329/AD/1996.

Trial operation of Unit 1 - On July 31, 1997, based on the nuclear security documentation
complementing the RFS Unit 1, 1995 edition, CNCAN issued the Trial Operation Authorization of Unit
1no. 16.367/DC.

Currently, Cernavodd NPP holds the Operating License of the Cernavoda Nuclear Power Plant, Unit
1, no. SNN Cernavoda NPP U1 — 01/2023, rev. 0, effective from May 1, 2023, expiring on April 30,
2061.

43 Final Nuclear Security Report Unit 1 - Summary, February 2023
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The history of DICA - Location, construction, commissioning, and operation of DICA were carried
out based on the following regulatory acts issued by CNCAN:

-Authorization for the siting of the DICA facility No. CNE DICA - 06/2001

-Environmental Agreement No. 2058 from April 22, 2002, issued by the Constanta Environmental
Protection Inspectorate for the intermediate storage of spent nuclear fuel of CNE-PROD Cernavoda;
valid until the completion of the investment works, subject to compliance with the conditions imposed
by it.

-Authorization for conducting nuclear activities No. SNN DICA - 01/2003, issued by the Ministry of
Waters and Environmental Protection - National Commission for the Control of Nuclear Activities, for
the commissioning of the Intermediate Storage Facility for Spent Fuel.

-Authorization for conducting nuclear activities No. SNN DICA - 04/2018 - Authorization for the
operation and maintenance of modules 1, 2, 3, 4, 5, 6, 7, 8, and 9 of the Intermediate Storage Facility for
Spent Fuel, hereinafter referred to as DICA, which comes into force on March 9, 2018, and valid until
July 12, 2020.

-Authorization for nuclear activities no. SNN DICA 04/2018 - whereby CNCAN authorizes SNN S.A.
to build modules 10 and 11 of DICA through the Cernavoda NPP Branch; effective from March 26,
2018, valid until March 25, 2021.

-Authorization for nuclear activities No. SNN DICA -09/2023 for the operation of Modules 1, 2, 3, 4,
5,6,7,8,9, 10, 11, 12, 13, and of the Intermediate Spent Fuel Storage Facility (DICA) through the
Cernavoda NPP Branch, valid until July 15, 2053.

-Authorization for nuclear activities No. SNN DICA -11/2024 for the operation of Modules 1, 2, 3, 4,
5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16 of the Intermediate Spent Fuel Storage Facility (DICA) through
the Cernavoda NPP Branch, valid until July 15, 2053.

From the environmental regulations perspective, the operation of the nuclear facilities U1,
U2, and DICA on the Cernavod:i NPP site is based on the Environmental Authorization issued by the
Ministry of Environment, published through "GD no. 84/2019 regarding the issuance of the
environmental authorization for the National Company "NUCLEARELECTRICA" - S.A. — Cernavoda
NPP Branch - Unit 1 and Unit 2 of the Cernavoda Nuclear Power Plant".

From the operational commissioning of Unit Ul until present, Cernavoda NPP has operated
based on the following environmental permits issued according to the regulations in force at the time of
their issuance.

— GD no. 234/1999 regarding the issuance of the environmental authorization for the National
Nuclear Power Company - S.A. - Cernavoda NPP-PROD Branch, ENVIRONMENTAL
AUTHORIZATION for the operation of Unit 1 of the Cernavoda Nuclear Power Plant located in
Cernavoda, Medgidia Street no. 1, Constanta County

— GD no. 1008/2005 regarding the issuance of the environmental authorization for the National
Nuclear Power Company Bucharest - S.A. - Cernavoda NPP - PROD Branch - Unit 1 of the
Cernavoda Nuclear Power Plant ENVIRONMENTAL AUTHORIZATION No. 2 dated August 23,
2005

— GD no. 1515/2008 regarding the issuance of the environmental authorization for the National
Nuclear Power Company - S.A. - NPP Branch - Unit 1 and Unit 2 of the Cernavoda Nuclear Power
Plant ENVIRONMENTAL AUTHORIZATION No. 1 dated May 26, 2008

— GD no. 84/2019 regarding the issuance of the Environmental Authorization for the National
Company "NUCLEARELECTRICA" - S.A. - Cernavoda NPP Branch - Unit 1 and Unit 2 of the
Cernavoda Nuclear Power Plant"
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— Permit no. 83/01.02.2013 regarding greenhouse gas emissions for the period 2013-2020, revised on
09.03.2018, issued for S.N.N. - S.A. Cernavoda NPP by the National Environmental Protection
Agency - Ministry of Environment; it is valid as long as the activity carried out by the operator within
the installation is in accordance with the issued permit.

Site description, existing land uses and surrounding area of the land associated with the
project
The Cernavoda Nuclear Power Plant is located in Constanta County, approximately 2 km southeast of
the city limits of Cernavoda, and about 1.5 km northeast of the first race of the Danube-Black Sea
navigable canal, on the land in the area of the platform resulting from the excavations of the former Ilie
Barza limestone quarry, at 44°20" north latitude and 28°01' east longitude. The NPP site is bordered to
the northeast by the Cismelei Valley, and to the southwest by DJ 223 (County Road 223).

The location of the Cernavoda Nuclear Power Plant (Cernavoda NPP) is in agreement with the
provisions of Site Authorization No. 1/665 dated September 30, 1978, issued by the State Committee
for Nuclear Energy for the placement of the facility.

The land occupied by Cernavoda NPP is owned by SNN-SA, as confirmed by the Certificate of Property
Right issued by the Ministry of Industries and Resources, series M03, number 5415, dated April 25,
2000. It is situated within the urban area of the city of Cernavoda, according to the Urban Planning
Certificate approved by the HCL No. 242/2014. The legal status of the land was established by the State
Council Decree No. 31/27.01.1986 (for the establishment of Cernavoda NPP Units 1-5).

The lands associated with the Cernavoda NPP site are only used after obtaining the necessary
permits, according to the nuclear regulations.

Within the Cernavoda NPP site, only constructions related to the operation of the nuclear power
plant are allowed.

On-site uses

At the Cernavoda Nuclear Power Plant, two nuclear-electric units are in operation - Units 1 and
2. The installed nominal power of these two units is 706.5 MW for Unit 1 and 704.8 MW for Unit 2. At
present, these two units in Cernavoda supply approximately 20% of Romania's energy consumption.
Moreover, they supply thermal energy for more than 75% of the population in the city of Cernavoda.

On the site, there are constructions belonging to Unit 5. By the decision of the General Assembly
of Shareholders (AGOA) no. 1/11.03.2014, the shareholders of SNN SA approved the cessation of works
on Unit 5 as part of the investment project "Cernavoda Nuclear Power Plant 5X700MW" and the change
of destination and use of the spaces and structures already completed, belonging to Unit 5, for other
activities of SN Nuclearelectrica SA. The completion of the environmental procedure for these changes
in the destination of the buildings was concluded by the issuance of DEI No. 6983RP on 08.11.2016 and
the Annex on 11.05.2020 by EPA Constanta.

At present, on the site, there is DICA with MACSTOR 200-type modules, which provides the
intermediate storage of dry spent fuel for the operational period of the two nuclear units, U1 and U2,
with one operating cycle for each. The operation of DICA is carried out by gradually constructing storage
modules, in parallel with the operation of the nuclear-electric units, U1 and U2.
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Description of the surrounding land associated to the project

All activities to be carried out in all stages related to the project “Refurbishment of Cernavoda
NPP U1 and extension of intermediate dry spent fuel storage with MACSTOR - 400 modules” will take
place on the land within the Cernavoda Nuclear Power Plant site, where only activities and constructions
related to the operation of the nuclear power plant are permitted.

For the Subproject Refurbishment of Unit 1 of the Cernavoda Nuclear Power Plant (RT-U1), the
refurbishment activities consist of replacement, repair, and modernization works, which will be carried
out inside Unit 1.

To store the radioactive waste resulting from the refurbishment of Unit 1 and from the operation
of the refurbished Unit 1 and Unit 2, space will be arranged inside the Unit 5 Reactor Building (the new
DIDR-U5). A hall connected to the Unit 5 Reactor Building will be provided for unloading containers
with radioactive waste and for loading storage containers.

The road assigned for transporting radioactive waste from RT-U1 to the new DIDR-U5 follows
the route from CSAN-U1, continues behind U2, U3, U4, U5, and enters the Auxiliary Building
(unloading hall) next to the new DIDR-US5. The trailer returns to U1 along the same route with a length
of L= 1200 m. The road is permanent, used both during the project implementation period and
during the operation stage of the refurbished Unit U1.

Regarding the allocated land for the expansion of the current site of the DICA storage facility,
the underlying rock allows the extension as is still part of the good foundation zone.

The arrangement of the areas related to the two subprojects compared to other objectives on the
Cernavoda Nuclear Power Plant site and the area related to the execution works are presented in Fig. 1
from Chapter 1.

The description of the relevant aspects of the current state of the environment (baseline scenario)
aims to:

- Provide a description of the state and trends of environmental factors against which significant
effects can be compared and evaluated

- Serve as the reference state against which ex-post monitoring is compared to measure changes
once the project has been initiated.

In addressing the aspects arising from the General Guide applicable to the baseline scenario in
the EIA, the developer, through certified experts in each field, presents a conservative synthesis based
on the monitoring requirements imposed by regulatory acts issued for the operation of nuclear facilities
(issued by CNCAN, the Ministry of Environment, Waters and Forests, ANAR/ABADL) - during
operation, correlated with the results of previous environmental assessments and the results of the
monitoring campaign conducted during the elaboration of the EIA report, in the summer of 2023.
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Thus, the results of monitoring programs carried out by NPP's own laboratories, made available
by the project owner, were taken into account, namely:

o The Monitoring Program for Liquid and Gaseous Radioactive Effluents at Cernavoda NPP
(code S1-01365-RP006) - which includes the analysis of samples collected from the Radioactive
Gaseous Effluent Monitor, samples collected from the Radioactive Liquid Effluent Monitor, and
the analysis of samples of radioactive effluents collected from the Spent Fuel Intermediate
Storage (DICA).

o The Environmental Radioactivity Monitoring Program for Cernavodid NPP (code S1-01365-
RPO15) - which involves sampling of environmental samples (air, water, soil, vegetation, food)
and their preparation for global activitiesmeasurements, gamma spectrometry, tritium
measurements, and C-14 measurements.

o The management of radioactive waste at Cernavodia NPP (code SI-01365-RP007) - the current
concept of radioactive waste management at Cernavoda NPP consists of pretreatment, treatment,
and intermediate storage of radioactive waste, aiming to keep the volume of generated waste at
the lowest reasonably possible level and to ensure acceptable protection levels for the
environment, population, and exposed personnel.

The radioactive waste characterisation program consists of determining the physical, chemical,
mechanical, radiological and biological characteristics, in order to subsequently identify the
processing, interim and/or final storage, transport and disposal methods, and is used at various
times in the pre-disposal of radioactive waste.

The characterization of radioactive waste is conducted by measuring the total radioactivity and
specific radioactivity of "key nuclides” (Easy To Measure - ETM) and measuring or estimating
the inventory of radionuclides using reference samples. The radioactivity of Difficult To Measure
(DTM) nuclides - typically represented by beta and alpha-emitting radionuclides (C-14, Ni-63,
Pu-239) - for each radioactive waste stream is obtained by multiplying the activity of ETM
radionuclides (Co-60 and Cs-137 produced along with DTM and transferred into waste) by a
coefficient (Scaling Factor - SF), calculated based on sample collection and radiochemical
analyses.

o The program for controlling and monitoring of the circulation of controlled radiation sources
(code S1-01365-RP001) - describes the activities of acquisition, use, transfer and transport of
controlled radiation sources (other than nuclear fuel and radioactive waste that are generated
in the Cemavoda NPP facilities), which are carried out under the program for controlling and
monitoring of the circulation of controlled radiation sources, as part of the process "Control of
radioactive materials" implemented at the Cernavoda NPP.

The process covers the measures and activities necessary for confining radioactive materials.
Multiple barriers are provided to prevent the escape of radioactive materials outside the sources.

Documenting evidence of controlled radiation sources involves permanent records regarding the
inventory and storage location of both sources belonging to Cernavodd NPP and those not owned
by Cernavoda NPP but temporarily stored within the plant premises, the corresponding
authorizations and certificates for these sources, the description of the sources,
supplier/sender/recipient information - as applicable, as well as the results of leakage tests
conducted for sealed sources and the testing method at the manufacturer.

44 Cernavoda NPP Environmental baalance level I, 2018
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o The Personnel Dosimetry Program at Cernavoda NPP

Cernavoda NPP has the obligation to ensure radiological monitoring of the work environment as
well as monitoring the individual exposure of occupationally exposed persons and visitors.

The Personnel Dosimetry Program at Cernavodd NPP is conducted according to the following
procedures:

- Radiation Exposure Control of Personnel (code RD-01364-RP002) — which describes the
specific activities of the process ensuring the protection of both own staff and contractors
against the effects of ionizing radiation

- Personnel Dosimetry Program at Cernavoda NPP (code SI-01365-RP018) — which
outlines the method for monitoring individual exposure during normal operation, planned
and unplanned shutdowns, in situations of radiological emergency, and severe accidents.
The monitoring is carried out through an accredited dosimetric body.

The procedures outlining the dosimetry activities of personnel are developed and approved
within the framework of Cernavoda NPP and, where applicable, approved by CNCAN, also
constituting the subject matter of the documentation underlying the approvals or authorizations
issued by CNCAN for regulated activities (e.g., Notification of the Dosimetry Laboratory,
radiation protection authorizations, operating permits, etc.).

The primary purpose of the dosimetry program is to measure, evaluate, assign, record, and track
the evolution of all significant doses caused by radiation, received by an individual (worker or
visitor) over a certain period, regardless of whether these are the result from of the whole-body
exposure or exposure of a body part. It aims at keeping these records in an appropriate form for
quantitative monitoring of the doses received and for ensuring preventive measures to limit the
doses, following the ALARA principle. Additionally, it serves to demonstrate compliance with
legal and administrative limits.

The routine environmental monitoring program at Cernavodd NPP was developed and
approved in 1995 through internal procedure RD-01364-RP7, titled "Environmental Radioactivity
Monitoring Program". Implementation of this program began in March 1996. In April 1999, revision 3
of this document was issued, and its implementation started in June 1999. Through this revision, new
monitoring points, new types of samples, and somesampling intervals were modified in order to enhance
the efficiency of the program and improve understanding of the plant's impact on the environment. In
2004, new sampling points and sample types were introduced to meet the environmental radioactivity
monitoring requirements for the DICA and DIDR objectives, as well as for monitoring deep waters in
the area. In September 2005, CNCAN approved the revision of this program, which was transformed
into Cernavoda NPP internal procedure "Environmental Radioactivity Monitoring Program for
Cernavoda NPP," with the code SI-01365-RP015. The latest revision (3) of this procedure was approved
by CNCAN in 2019. These procedures include the legal requirements specified by Law 111/1996, as
amended and supplemented thereafter. Additionally, this revision introduced a new sample type -
spontaneous vegetation collected from the site.

Starting from 2008, the Environmental Control Laboratory and the Individual Dosimetry
Laboratory have been participating in performance tests of procedures and equipments with the National
Physics Laboratory (NPL) in England. The Environmental Control Laboratory continues its participation
in the COG project for the measurement of OBT (Organically Bound Tritium) in environmental samples.
The main purpose of participating in this interlaboratory tests project is to validate the working methods,
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measurement techniques, equipment calibration methods, and quality control methods for this type of
measurement.

In addition to the analyses carried out by its own laboratories, Cernavoda NPP conducts
analyses through specialized third parties (organizations/institutions/companies with relevant
accreditations and laboratories accredited according to ISO/IEC 17025 standard and/or notified by
CNCAN) on a contractual basis, such as:

o Analysis to determine the concentrations of non-radioactive pollutants in liquid effluents to
verify compliance with the limits established by Water Management Authorizations - carried
out with external accredited laboratories according to ISO 17025 Standard.

o Analysis for the classification of radioactive and non-radioactive waste, etc. - analyses carried
out within authorized monitoring programs.

Additionally, following the requirements of the banking consortium that financed U2 and based
on the recommendations from the COG Guide, a study was conducted between 2008 and 2012 titled
"The Impact of the Operation of the Cernavoda Nuclear Power Plant on Aquatic and Terrestrial
Organisms in its Area of Influence " - carried out by specialized third parties. This study was continued
through the implementation of a monitoring program to assess the impact of the Cernavoda Nuclear
Power Plant operation on aquatic and terrestrial organisms in its area of influence, with investigation
stages in the years 2013 to 2016. Cernavoda Nuclear Power Plant intends to continue this program in
the upcoming period.

This monitoring program was intented to highlight the thermal, mechanical, chemical, and
radiological impact on aquatic and terrestrial organisms resulted from the operation of the Cernavoda
Nuclear Power Plant. The investigated area covered the 30 km area of influence. The investigation points
were selected to ensure the representativeness of the results across sectors (cardinal points; wind
directions), mainly arranged along the course of the Danube River, and at distances of interest within
the area of influence of the Cernavoda Nuclear Power Plant (1 km ... 5 km, 10 km, 15 km, 30 km).

The main environmental aspects related to the nuclear units in operation at the Cernavoda
Nuclear Power Plant are assessed by performing an environmental analysis according to the internal
procedure code SI-01365-P082, referred to as "Environmental Analysis, Determination of
Environmental Aspects, and Identification of Significant Environmental Aspects at the Cernavoda
Nuclear Power Plant”.

As a result, the baseline scenario involves identifying the current state of the environment based
on the monitoring results of each environmental factor, both radiological and non-radiological. This
allows for quantification of significant effects on the environmental factors at the end of the analysis,
whether the project is implemented or not.
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3.1 Environmental factor WATER

This chapter presents the state of natural waters located in the Cernavoda NPP siting area, with
the functions they perform (uses).

3.1.1. Surface waters
The surface waters in the Cernavoda NPP area are:

1. Danube River — it is a branched riverbed from km 374.8 to km 240. From the main riverbed, the
Borcea branch branches off to the left at km 370.8 and the Bala branch at km 345.

The Danube-Black Sea Canal - fed by the Danube River, has a length of 64432 + 29000m and it
IS a river navigation artery that crosses Dobrogea between Cernavoda and the port of Constanta -
Agigea, respectively Midia Navodari. It consists of three races separated by the Cernavoda, Agigea,
Midia Navodari locks.

2. Cismelei Valley — borders the Cernavoda NPP site on the north-east and west sides. The characteristic
flows down this valley with a torrential regime can be up to 458 m?/s.

3. Valea Viteilor - is located outside the NPP area, and which it does not directly influence.

Hydro-development constructions at Cernavoda NPP:

e The adduction channel - with the role of water cathment from the derivation channel of the
Danube - Black Sea Canal and transporting it to the screen house and the pumping station,
ensuring the water flow necessary for cooling the condensers, technical cooling water, firefiting
water and cooling water in case of failure; the adduction channel was dimensioned in such a way
that at low levels in the Danube it could transit the maximum flow of cooling water required for
five units;

e The Distribution Bay - with the role of making the connection between the adduction channel
and the screen house and to buffer the water supply to the pumping station.

For Cernavoda NPP, the Danube River fulfills the following two functions:

a) Ensures the necessary industrial water supply to Cernavoda NPP, through CDMN, the
derivation channel to the water Distribution Bay, for all nuclear units;
b) Itis a receiver of the technological waters discharged from Cernavoda NPP.

Through CDMN, additional functions are performed, for example: maritime transport, irrigation,
water supply of populated centers.

Quantitative aspects

The average multiannual flow (1976 — 2019) of the Danube is of 5380 m?/s in the Bazias section
and of 6493 m®/s at Isaccea .

The maximum flow transported on CDMN is 225 m®/s, and the maximum supply flow to
Cernavoda NPP is 53 m®/s per unit operating at full power.*°

45 The Danube river flood risk management plan — 2020,
https://www.mmediu.ro/app/webroot/uploads/files/PMRI_ciclul%2011_f1%20Dundarea.pdf
46 Cernavoda NPP, Safety Report 2018 ed. rev 1/2021, https://www.nuclearelectrica.ro/wp-
content/uploads/2022/08/Raportul-de-Securitate-RS.pdf
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The technological cooling waters are discharged into the Danube, downstream of the CDMN
connection to the Danube.

The volume of industrial waste water, represented by technological circulation wastewater and
technical water resulting from the activity of Cernavoda NPP, is discharged into the Danube through the
Seimeni channel, in proportion of 91% of the total volume taken from the race | of the CDMN.

The following tables show the volumes of water intake from the Danube, via CDMN and
derivation, in the period 2018 — 2022, respectively the volumes of water returned in this period.

Tab. 30 The volumes of cooling water used annually at Cernavoda NPP during 2018 + 2022, broken down by
the two nuclear power units U1 and U2, according to the Monthly Reports on the results of non-radioactive
liquid influent and effluent monitoring

Volumes of water at
U1 (thousands 2018 2019 2020 2021 2022
c.m./year)
Total volume 1201104.4 | 1272235.3 | 1163632.4 | 1260725.5 | 1125234.8
Fresh water volume 1081872.5 | 1171373.8 | 1070339.8 | 1167611.0 995447.6
Recirculated volume 119231.9 100861.5 93292.6 93114.5 129787.2
Volumes of water at
U2 (thousands 2018 2019 2020 2021 2022
c.m./year)
Total volume 1275967.8 | 1208063.2 | 1276104.7 | 1188095.8 | 1278589.9
Fresh water volume 1158895.3 | 1113655.0 | 1183363.3 | 1071511.4 | 1138561.1
Recirculated volume 117072.5 94408.2 092741.4 116584.4 140028.8

The 2018 environmental balance showed that water consumption for cooling, with the Danube
River as source, was at relatively constant levels, both for the period when only the U1 unit operated
(1997-2006), and after Unit 2 was put into commercial operation (2007-2016) - when there was a
proportional increase in the consumption of technological cooling water.

From a quantitative point of view, in the period 2018 + 2022 the volumes of water used annually
were at the level of those presented in the 2018 environmental balance, below the maximum annual
volume of 3405888 thousand cubic meters authorized by ANAR.

Tab. 31 The volumes of water returned by Cernavoda NPP into receivers, during 2018 + 2022, broken down
by the two nuclear power units U1 and U2 ¢

Volumes of water from U1
(thousands c.m./year)

2018 2019 2020 2021 2022

\Volume of technological

water discharged into Danube 995447.6

1081872.5 | 1171373.8 | 1070339.8 | 1167611.0

\Volume of technological
water discharged into CDMN 0 0 0 0 0
- race 1l

Volumes of water from

U2(thousands c.m./year) 2021

2018 2019 2020 2022

\Volume of technological

water discharged into Danube 1138561.1

1158895.3 | 1113655.0 | 1183363.3 | 1071511.4

VVolume of technological
water discharged into CDMN 0 0 0 0 0
- race |1
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Analyzing the period 2018 + 2022, based on the reports, it can be seen that water restitution was
exclusively into the Danube, through the Seimeni channel. The returned water volumes represented, on
average, 91% of the total volumes of water taken annually for each of the two nuclear units, similar to
the situation found in the previous environmental assessment (Environmental Balance - 2018).

Water quality — non-radiological pollutants

The evaluation of the Danube water quality was based on the results of analyzes carried out
over the years, until 2023. The physico-chemical status of river water was considered taking into account
the significant characteristics: dissolved oxygen regime, salts content, nutrients (N, P) concentrations,
and specific pollutants (phenols, oils, detergents, pesticides and heavy metals) concentrations, water
temperature.

The oxygen deficit is around 70% in the Danube water, and the load in organic substances,
expressed by the characteristic parameters, is:

- CCO-Mn: 4-4.8mg O/l
- CCO-Cr: 11.5-13.5mg O/l
- CBOs: 2.4—-2.7mg O/l

It can be concluded that the activity of Cernavoda NPP and the city of Cernavoda does not
influence the quality of the Danube River in terms of organic load.

Dissolved salts - expressed by electrical conductivity below 500 uS/cm, or by fixed residue 270
— 325 mg/l, alkalinity - around 3 milliequivalents/I, total hardness 8.5 — 9.9 German degrees, of which
6.6 — 7.9 temporary hardness, are stationary in the Danube water, without detectable influences of the
discharges from Cernavoda. Chloride concentrations increase from km 851 to km 18, and sulfates
from 35 to 50 mg/l, but not due to of discharges from Cernavoda NPP.

Nutrients concentrations in the Danube:

- Ammonium NH4" : 0.3 — 0.5 mg N/I with a slight increase along the Danube;
- Nitrates: 1.8 —2 mg N/I;
- Phosphorus: 0.16 — 0.22 mg P/I

The concentrations of specific pollutants in the Danube:

- Phenols: 0.002 — 0.003 mg/l;
- Petroleum products: 0.1 — 0.26 mg/I;

- Heavy metals: present slight local influences along the Danube but without
noticeable influences around Cernavoda town and Cernavoda NPP.

The CDMN water quality corresponds to the water quality of the Danube. The same in the
derivation channel and the adduction to the Distribution Bay. In the Distribution Bay, the raw water is
mixed with recycled water, to buffer the temperature of the water distributed to the reactors.

Cernavoda NPP has two sections for the discharge of technological wastewater regulated by
ANAR, for the normal operating situation: into Danube - through the gallery and the Seimeni channel,
downstream from Cernavoda town and - as a reserve — into CDMN race Il - downstream the derivation
channel.
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Monitoring results of the quality of technological water discharged from Cernavoda NPP —
non-radioactivity indicators, during 2018 + 2022

The results obtained through the monitoring program carried out by Cernavoda NPP during
2018+2022, according to the last regulatory act issued by the Ministry of Environment, Water and
Forests regarding the NPP operation, are presented synthetically, as annual averages, in the following
tables:

Tab. 32 The evolution of the annual averages determined for the physico-chemical indicators analyzed in the
influent and effluents of Cernavoda NPP

No. | Indicator MU Evacuati | Sampling
ort. on limits point 2018 2019 2020 2021 2022
Danube 8.06 8.1 8.12 8.1 8.0
Bridge NPP 8.14 8.1 8.17 8.1 8.1
1. | pH - 6590 |Bridoe 815 | 81 | 817 | 81 | 81
Seimeni
Bridge ) ) i i i
CPPON
Danube 19.50 17.3 15.8 15.5 11.8
Bridge NPP | 16.50 12.9 12.8 13.2 10.1
9, | Suspended mg/l o5 |Bridge 1675 | 148 | 164 | 152 | 11.1
matter Seimeni
Bridge ) ) i i i
CPPON
Danube 0.38 0.4 0.38 0.43 0.26
Bridge NPP | 0.30 0.4 0.33 0.39 0.27
3. | Totalionic mg/| 15 |Bridge 036 | 04 | 036 | 044 | 030
iron Seimeni
Bridge i i i i i
CPPON
Danube 21.00 22.3 20.3 20.8 23.2
Bridge NPP | 18.50 23.3 20.4 21.7 23.8
. Bridge
4. | Chloride mg/l 250 Seimeni 21.25 | 235 20.3 20.9 23.8
Bridge ) ) i i i
CPPON
Danube 27.50 26.8 26.4 27.9 26.8
Bridge NPP | 27.75 27.3 26.3 28.4 27.4
Eé:ﬁ]geem 2775 | 258 | 261 | 283 | 27.3
5. | Sulfates mg/l 200 Bridge
CPPON ) )
Danube - - - - -
Ammonium 3::332 NPP - - - - -
> ((:(;rs]:zyolfnuse) mot ’ Seiment i i - - -
Bridge ) ) i i i
CPPON
Danube 6.00 5.3 5.2 3.1 2.7
7 | cBOs mg/| 15 g::ggg NPP | 6.08 55 5.2 3.5 3.7
lage 6.40 | 5.4 5.2 3.2 2.8
Seimeni
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No. | Indicator MU Evacuati | Sampling
ort. on limits point 2018 | 2019 2020 2021 2022
Bridge
CPPON i i i i i
Danube 14.00 | 16.0 15.8 16.0 16.3
Bridge NPP | 1450 | 16.5 15.8 15.9 16.8
. Bridge
8. | Sodium mg/I 100 Seimeni 1425 | 16.3 15.8 15.9 16.4
Bridge
CPPON j j ] ] j
Danube 38.75 33.8 44.2 45.0 41.9
Bridge NPP | 37.50 | 345 43.9 44.9 41.9
. Bridge
9. Calcium mg/l 150 Seimeni 38.75 34.8 44.3 45.1 42.1
Bridge
CPPON i i ) ) ]
Danube 14.8 11.3 12.1 12.6 12.3
Bridge NPP | 14.8 11.3 12.0 12.3 12.3
. Bridge
10. | Magnesium mg/l 50 Seimeni 14.8 115 11.9 12.3 12.3
Bridge
CPPON j i ] ] i
Danube - - - - -
Bridge NPP - - <0.003 | <0.003 | <0.003
. Bridge
11. | Hydrazine mg/l 0.1 Seimeni <0.003 | <0.003 | <0.003 | <0.003 | <0.003
Bridge
CPPON i i ) ) ]
Danube - - - - -
Bridge NPP | <0.1 <0.1 <0.1 <0.1 <0.1
. Bridge
12. | Morpholine mg/l 0.4 Seimeni <01l | <01 <0.1 <0.1 <0.1
Bridge
CPPON i j ) ] ]
Danube - - - - Li: 0.005
Bridge NPP - - Li: 0.005|Li: 0.005|Li: 0.005
Lithium 0025 5 iidge . . . . _
13. . mg/l (Li calc. . . Li:0.004|Li: 0.006|Li: 0.005|Li: 0.005(Li: 0.005
hydroxide <0.007) Seimeni
' Bridge
CPPON i i ) ) ]
Danube - - - - -
1.0 Bridge NPP - - - - -
(NO; Bridge NOy NOy NO2 NO NOy
14. | RGCC-100 mg/l calc. | Seimeni <0.03 | <0.03 | <0.03 | <0.03 | <0.03
<0.2) |Bridge
CPPON ] ] ) ) ]
Danube al_)sent at_)sent apsent apsent ak_Jsent
(vizual) | (vizual) | (vizual) | (vizual) | (vizual)
Bridge NPP ak_)sent ak_)sent al_Jsent al_Jsent ak_)sent
(vizual) | (vizual) | (vizual) | (vizual) | (vizual)
. Bridge absent | absent | absent | absent | absent
15. | Oils mg/l | Absent | (vizual) | (vizual) | (vizual) | (vizual) | (vizual)
Bridge
CPPON ) ) ) ) )
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No. | Indicator MU Evacuati | Sampling
crt. on limits point

Danube - - - - -
Bridge NPP - - - - -
Bridge <1 <1 <1 <1 <1
Seimeni
Bridge
CPPON
Danube - - - - -
Bridge NPP | <0.05 | <0.24 | <024 | <02 | <01
>0 (fard | Bridge <005 | <024 | <024 | <02 | <01
irizatii) |Seimeni
Bridge
CPPON
Danube - - - - -
Bridge NPP - - - - -
5,2 Bridge
Seimeni
Bridge
CPPON
Danube - - - - -

Bridge NPP | <0.1 <0.1 <0.1 <0.1 <0.1
Bridge <01 | <01 | <01 | <01 | <0.1
Seimeni
Bridge
CPPON
Danube - - - - -
Bridge NPP | <24 <24 - - -
Br!dge . <24 <24 - - -
Seimeni
Bridge
CPPON
Danube - - - -

e Bridge NPP | - i i -~ [ 007
Bridge

21. | expressed as mg/l Protai<1 Seimeni - - - - 0.07
Total

Bridge
Phosphorus CPPON - - - - -
Danube - - - - -
Bridge NPP - - <0.1 <0.02 | <0.2

Free -
22. | residual mg/l 0 |Bridge ] ] <01 | <002 | <02

ke Seimeni
chlorine Bridge
CPPON
* NALCO 3DT149 — it was no longer used in the technological process in STA from 01.09.2019.
** NALCO 3DT449 — started to be used at STA in April 2022; control concentration determined in March
2022, before the start of use: 0.05 mg Protal/l)
*** only in case of discharge of hypochlorite solution resulting from washing the drinking-water tanks.

2018 | 2019 2020 2021 2022

16. Ethylene mg/l 1.0
glycol

Petroleum

17 products

mg/l

mg
substanta
activa/l

Biocide

18 MCB-50

PRAESTOL

19 A3040L

mg/l 3

NALCO
20. | 3DT149* mg/I 500

During 2018 + 2022 Cernavoda NPP did not discharge technological waters into the Danube-
Black Sea canal. Moreover, during the entire period of operation of the nuclear units, the evacuation
in the CDMN was sporadic and was carried out only with the approval of the competent authorities.

From the results of the monitoring of the chemical parameters of the water discharged
from the Cernavoda NPP, it can be seen that the average annual loadings have been within the
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limits imposed by the regulatory acts and do not show significant variations in the effluent
compared to the influent, similar to the situation recorded since the commissioning of the nuclear
units, U1 in 1997 and U2 in 2008.

The temperature of the influent and of the technological effluent are monitored on a daily basis,
at points established by the Protocol concluded with ABADL.

Starting from September 2020, an automatic water temperature monitoring system was
commissioned at points NPP Bridge — for the influent and respectively at the spillway from the Seimeni
Valley concrete channel — measuring section 1 for the effluent discharged into the Danube.

The system complements the existing one, which continues to operate at Cernavoda NPP and
which covers the following 4 measuring sections downstream, so that it is possible to verify compliance
with the regulated limits for discharge into the Danube River (maximum 10°C above the water
temperature of the Danube River — at the debouch, but not more than 35°C after passing through the
mixing zone). If the temperature measured automatically at the Seimeni spillway exceeds 35°C, the
temperature is measured downstream, in the additional control sections in the mixing area, according to
Protocol no. 163 12/17.09.2020 concluded between the NPP and ABADL, for compliance verification.
For the situation in which, in the cold season, technological water is recirculated in the distribution bay,
the temperature of the influent is the one measured in the bay.

The following table shows the monthly averages related to the monitoring of water temperatures
during 2018+2022.

Tab. 33 Monthly averages of water temperatures in influent and the technological effluent from Cernavoda
NPP

JAN | FEB | MAR| APR [ MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC
Average temperature (°C)
Influent| 11.9* | 9.2! | 10.1' [ 12.7' | 21.0 | 25.1 | 24.8 | 26.7 | 23.3 | 16.2 | 11.0' | 12.4
Effluent | 18.5 | 15.2 | 15.9 | 17.6 | 27.0 [ 32.6 | 32.4 | 34.9 | 314 | 249 | 16.1 | 176
Influent | 10.6* | 11.8 | 11.6* | 12.7 | 17.5 | 22.6 | 26.6 | 27.0 | 22.7 | 17.8 | 13.2 | 10.9"
Effluent | 16.1 | 17.4 | 18.3 | 20.8 | 23.3 [ 29.5 | 34.5 [ 35.0 [ 30.1 | 26.4 | 21.7 | 18.2
Influent | 10.4* | 11.2* | 10.1' | 12,5 | 19.2 | 21.9 | 254 | 26.2 | 23.3 | 175 | 10.8 | 10.3
Effluent| 18.2 | 18.8 | 18.6 | 20.8 | 27.6 | 28.8 | 31.1 | 33.7 | 31.9 | 26.1 | 19.2 | 17.1
Influent | 11.3* [ 10.7* | 9.5 | 11.4 | 17.9 | 21.9 | 27.7 | 27.1 | 21.2 | 144 | 109 | 9.3
Effluent| 17.7 | 17.7 | 17.2 | 195 | 24.4 | 28.8 [ <352 [ <352 | 29.6 | 22.9 | 19.2 | 171
Influent | 10.2* | 1114 | 1231 | 12.7 | 194 | 25 | 27 | 271 | 223 | 16.9 | 13.4 | 10.6'
Effluent| 18.1 | 19 | 19.8 | 21.1 | 26.5 | 31.4 | 33.4 | <352 | 31.1 | 25.6 | 22.1 | 18.3

2022]2021|2020{2019|2018

1) the influent temperature measured in the distribution bay, water recirculation taking place.
2) the temperature measured in section 2 and confirmed in section 5, according to the protocol.
In section 1, before the debouch into Danube, the average temperature was 35.2 — 35.3°C.

The evolution of the water temperature is, broadly speaking, synchronous with the air
temperature regime, except for the cold periods of the year when the Danube waters register monthly
averages higher with +1.1 — +3.8 °C.

The results of the monitoring of water temperatures during 2018+2022 show compliance
with the limits regulated by the water management authorizations and respectively by the
environmental authorizations — similar to the situation found in the environmental assessments
carried out throughout the period of operation of the nuclear units.
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Requirements of regulatory authorities

The quality indicators of discharged non-radioactive waters are regulated in the Water
Management Authorization no. 72/06.09.2021 amending Authorization no. 58/01.07.2021, regarding
"Water supply and waste water discharge for Units 1 and 2 from the Cernavoda Nuclear Power Plant,
Constanta County" issued by the National Administration “Romanian Waters”, the holder of the
authorization being S.N. "NUCLEARELECTRICA" S.A./ Branch of CERNAVODA NPP. The water
management authorization imposes the maximum values allowed for discharge quality indicators,
depending on the category of discharged water (technological water, rainwater including inactive
drainage, domestic wastewater) and depending on the authorized receiver (Danube, Danube — Black Sea
Canal, urban sewage network). The document "Operation Regulation - Operation and Maintenance, code
U1/ U2-03700-ST", rev.3 - part of the Authorization - is aimed to remain unchanged by the water
management authority. The quality indicators of the waters discharged from the Cernavoda NPP U1 and
U2, according to the Water Management Authorization no. 72/06.09.2021 are presented in the following
table:

Tab. 34 Non-radioactive liquid effluents regulated for water discharges from Cernavoda NPP and maximum
allowed values

Category of discharged Quality indicators Maximum allowed values
water mg/l
Domestic wastewater According to GD no. 188 - NTPA
(not radioactively 002/2002 modified and supplemented by
contaminated) GD 352/2005, and to the contract
concluded with S.C. RAJA. S.A.
Constanta
Temperature *
pH 6.5-9.0
Suspended matter 25
Total ionic iron 15
Chloride 250
Sulphates 200
Amonium 3
Phosphorus 1
CBO5 15
Sodium 100
Calcium 150
Technological waters Magnesium 50
Petroleum product 5 (no iridescence)
Free residual chlorine 0.2
Hydrazina 0.1
Morpholine 0.4
Cyclohexylamine 0.1
Lithium hydroxide 0.025
Mixture of hydrazine + lithium hydroxide 0.1 +0.025
Mixture of hydrazine + morpholine 0.1+04
Mixture of hydrazine + morpholine + 0.1+04+0.1
cyclohexylamine
Rhodamine - with evacuation into CDMN 2.0
- with evacuation into Danube 10.0
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Category of discharged Quality indicators Maximum allowed values
water mg/I
Fluorescein - with discontinuous 0.25
discharge
RGCC-100 1.0 commercial product
Biomate 5716 1.0
Biocid ARQUAD MCB - 50 5.2 active substance
0.01 (ml/1) commercial product
Ethylene glycol <10
Scintillation liquid Ultima Gold LLT 0.001 active substance
0.00195 commercial product
PRAESTOL A3040L 3
Rainwater, including In accordance with the reference objectives for the classification of surface
that from underground water quality.
drainage and that stored
in the external drainage
sump

* Regarding the temperature of the discharged technological waters:

- into CDMN - race Il (in the stilling basin of the CHE Recuperare) - it is of maximum 10°C above
the water temperature of race | of the CDMN, so that the water temperature in race Il, downstream
the discharge point of the canal, does not exceed 25°C;

- into Danube - it is of maximum 10°C above the water temperature of the Danube River, but not
higher than 35°C, after passing through the mixing zone.

Systems using ethylene glycol (glycolated water systems and for Diesel groups) are closed
systems. Any accidental spills can be discharged into the emissary, only if bellow than the allowed limit.
The commercial name of the ethylene glycol product is to be notified to the issuer of the regulatory act
(A.N.A.R.) and to Dobrogea-Litoral Water Basin Administration, at least 30 days before use.

The reagent PRAESTOL A3040L (commercial name — Flocculant PRAESTOL A3040L) is used
only in the modernized installation of the Water Treatment Plant (STA), in the water pretreatment
system.

The reagent NALCO 3DT149 (commercial name — Liquid Antiscalant 3D TRASAR 3DT149,
manufacturer - company Nalco) previously used only in the modernized installation of the Water
Treatment Plant (STA), in the bearing/motor cooling water system in the condenser cooling systems
(circuit C5) and in the technical water-cooling system (C6) in the Pump House, was replaced with the
NALCO 3D TRASARTM 3DT449 reagent. The maximum allowed value for the concentration of the
3DT449 product in the discharged water is expressed in total phosphorus concentration.

The use of the biocidal product ARQUAD MCB - 50 is done only on the C6 circuit - technical
water, when conditioning the cooling circuit and only after notifying the territorial water management
authority, at least 5 days before, to monitor the quality of the receivers. Wastewater resulting from the
biocidal process is only discharged into the Danube, through the Seimeni channel.

The values of the indicators regarding the organic content and the suspended matter can be
exceeded at discharge only when they are exceeded in the Danube section - upstream of the water intake
of the water supply system of the Cernavoda NPP. In this case, the values of these quality indicators
cannot be higher than the corresponding values, determined in the control section.

For the non-nominated quality indicators, the discharge into natural receivers of technological
waste water and water from precipitation is allowed only in compliance with the regulations in force and
falling within the limits provided by the regulations in force, and under compliance with the provisions

This report is protected by Law no. 8/1996 on copyright and related rights, rights belonging to CEPSTRA GRUP and SNN S.A. 157



Environmental Assessment Report for the Project ”Refurbishment of Cernavoda NPP Ul and extension of intermediate dry
spent fuel storage with MACSTOR - 400 modules”

of GD no. 570/2016 regarding the approval of the "Program for the gradual elimination of discharges,
emissions and losses of priority hazardous substances and other measures for the main pollutants™.

The obligation to determine the values of the quality indicators rests with Cernavoda NPP. The
frequency of determination and the method of monitoring the physico-chemical quality indicators of
non-radioactive liquid effluents are established by the Protocol concluded between Cernavoda NPP and
the Dobrogea - Litoral Water Basin Administration within the "Romanian Waters" National
Administration, an act that is an part of the Water Management Authorization.

Routine monitoring program of the physico-chemical parameters of non-radioactive liquid
effluents

This program is intended for monitoring under normal operating conditions of the nuclear
power plant and has the following objectives:

- demonstration of compliance with the conditions imposed by the environmental authorizations
for Cernavoda NPP (U1 and U2);

- to provide an evaluation based on measurements of the control measures of non-radioactive
emissions in discharged waters;

- demonstration of compliance with the conditions imposed by the water management
authorization in force for the operation of the Cernavoda NPP (U1 si U2).

The physical-chemical monitoring program of the non-radioactive liquid effluent is carried out
according to the provisions of the following regulatory acts:

- The water management authorization in force - which identifies the chemical substances that
may be present in the discharged water, the discharge path and the maximum admissible
concentrations;

- The protocol signed with ABADL — which identifies the physico-chemical parameters to be
analyzed, the frequency and sampling points.

The monitoring program comprises two parts:
- the routine monitoring program of the physico-chemical parameters of the discharged water;
- the monitoring program in case of accidental spills of chemical substances.

The sampling points are established in such a way as to ensure the representativeness of the
samples, both for the influent and for each discharge path of the non-radioactive liquid effluent.

The sampling points, established by the Protocol signed with ABADL, are:
e For the Influent:
- Danube: Hinog water treatment station, before the Cernavoda NPP supply point;
- NPP Bridge: bridge on DJ 223, over the derivation channel,
e For the Effluent:
- Seimeni bridge: the bridge over the Seimeni drainage channel, when the water is discharged
into Danube;
— CPPON bridge: bridge on DJ 223, over the discharge channel, at the hydropower plant, when
the water is discharged into the CDMN — race |I.

The sampling frequencies for the analysis of the different indicators are established by the
Protocol signed with ABADL within the National Administration "Romanian Waters" — document part
of the Water Management Authorization.
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The influent and effluent temperature measurement points are established by the Protocol signed
with ABADL, at relevant points on the banks of the channels (derivation channel, Seimeni discharge
channel, discharge canal into CDMN). The temperature is measured daily.

The monitoring program is carried out by Cernavoda NPP through its own Chemical Laboratory
and through specialized third-party laboratories.

Cismelei Valley, located in the vicinity of the Cernavoda NPP, was developed to collect non-
radioactive rainwater from the Cernavoda NPP site and to discharge a maximum flow (with 0.01%
assurance) of 458 m%/s into race | of CDMN. At the same time, Cismelei Valley fulfills the function of
receiving 54 m*/s of technological water from the nuclear units in case of failure.

Non-radioactively contaminated meteoric waters from the DICA platform are also discharged
into the Cigsmelei Valley, according to the Cernavoda NPP procedures.

Viteilor Valley collects the meteoric waters from the area adjacent to the Cernavoda NPP
premises, which are discharged into race | of CDMN.

3.1.2. Groundwater

Groundwater, as a natural source, provides the drinking water supply necessary for Cernavoda
NPP.

Another drinking water supply solution is the public water supply system of town of Cernavoda,
system operated by RAJA SA Constanta.

The description of the water supply system of the Cernavoda NPP objective is presented in
subchapter 1.7.5.1.

Quantitative analysis of the exploited aquifer

With the commissioning of the water supply wells (January 2002), the hydrotechnological
parameters of the exploited aquifer, the mode of operation, as well as the quality of the water pumped
into the water supply system of Cernavoda NPP were monitored.

The monitoring of the hydrotechnological parameters of the Fj1 and Fj2 wells in operation is
carried out by means of the automation installation, which functions as a data acquisition system, the
automated elements installed locally being represented by transducers that allow continuous
measurement of the level, pressure, and pumped flow.

In the last environmental assessment (2018) it was found that the results of the 2016 monitoring
of the hydro-technological parameters of the two boreholes in operation indicated a good quantitative
status of the two wells and the falling of the hydrological parameters of exploitation within the limits
authorized by the Management Authorization of Waters in force.
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Tab. 35 The evolution of the volumes of underground water and from the public supply network, used for
hygienic and sanitary purposes on the Cernavoda NPP platform, during 22018 + 2022

Maximum annual
Volumes annual 2018 2019 2020 2021 2022 authorized

water intake volume
(thousand c.m./year)

Total volume from

265.471 | 264.909 276.013 284.103 33.865 1045.7
Underground source
Total volume from
The drinking water 45760 | 35.200 | 14.106 0.001 | 13.936 788.4

network of the
Cernavoda town

The volumes of water intake are within the range previously recorded and reported by
Cernavoda NPP, the values being below the authorized annual maximums. Thus, the annual
volumes from the underground source did not exceed 32% of the authorized volume, while the annual
volumes from the public network were below 6% of the authorized volume.

Also, in the previous environmental assessment (Environmental Balance-2018) it was shown that
the National Management Plan updated in 2016, related to the national part of the Danube River
basin, mentioned that from a guantitative point of view, "'no_underground water body of was
identified as being at risk of not achieving good status.

According to the National Management Plan for the part of the international river basin of the
Danube River that is included in the territory of Romania - updated to the level of 2021 - all
groundwater bodies present a good quantitative status.
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Fig. 24 Quantitative status of groundwater bodies — National Management Plan updated 2021
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Qualitative analysis of the exploited aquifer

The monitoring of the underground water quality in terms of its chemistry was carried out with
the commissioning of the two wells Fj1 and Fj2, starting from January 2002 and April 2003, respectively.

In the 2018 environmental balance, it was mentioned that the reports on the services of operating
the water supply system drilled wells Fj1, Fj2, Fj3, the Treatment Station and the Chlorination Station
indicated that at the level of internal users on the Cernavoda NPP platform - after completion of all
stages of treatment (filtration, softening, chlorination) - the water fell within the drinking limits
established by Law no. 458/2002 (rl) - in force on the date of the environmental assessment, both
from a physico-chemical point of view (following the reduction of the typically high iron concentration
in deep underground waters) and microbiological.

Water quality monitoring from the two wells is done weekly by specialized laboratories, with
which Cernavoda NPP has concluded contracts.

Tab. 36 Values of the physical-chemical indicators determined for the deep wells, treated and delivered to the

internal network from the Cernavoda NPP site in September 2016

Indicator UM Fj1 Fj2 Internal user ~ [Limits regarding the quality
of drinking water*

pH unit pH 7.6 76-7.7 7.8-8.1 6.5-95
gj’t‘)'i';:gs f,iijﬂ'é 2 mgOal | 1.76-4.42 1.66 — 2.49 0.54 - 0.99 Max. 5
Sulphides and H,S mg/l <0.04 <0.04 <0.04 Max. 0.1
Total hardness °DH 15-18.77 17.09-17.3 7.04-115 Min.5
Ca? mg/l 58.4 - 65.6 61.6 — 65.6 24 -344 -
Mg? mg/l 29.8-41.97 35.6 —37.08 16.1-29.3 -
Na* mg/l 64.6 - 71.7 65.8 — 79.7 142 - 197 Max. 200
NH,* mg/l <0.064 <0.064 <0.064 Max. 0.5
Fe total ug/l 227 - 285 141 - 299 28.2 - 152 Max. 200
Mn? ug/l 16-217 2.79-2.81 2.07-8.47 Max. 50
NOs mg/l <1 <1 <1 Max. 50
NO, mg/l <0.002 <0.002 <0.002 Max. 0.5
S0.* mg/l 65.6 - 68 67.2-72.6 64.2 - 76.3 Max. 250
Cl mg/l 72.34 —75.87 75.16 — 84.38 75.16 - 83.67 Max. 250
Conductivity uS/cm 716 -721 714 -721 724 -738 Max. 2500
Fixed residue at 105°C mg/l 475 - 530 476 - 530 492 - 542 -
TDS mg/l 534 - 539 533 -539 541 - 551 -
Salinity g/l 0.3 0.3 0.3 -

* Values provided by Law 458/2002 (r1), with subsequent amendments and additions
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To characterize the physico-chemical quality of groundwater in the Cernavoda NPP area, in the
August 8, 2023 campaign, the following groundwater samples were taken:

o Groundwater from the deep wells (H=700 m) from the Cernavoda NPP site - used for
drinking purposes

o Shallow underground water - water from the a well located in the Faclia locality - approx.
5.4 km SSE of the Cernavoda NPP site - used for domestic/household needs by the locals.

Tab. 37 Values of the physico-chemical indicators determined for the samples of underground water, with
potable use, taken in the August 8, 2023 campaign

Indicator MU Deep drilling on the | Shallow well — | Limits regarding
NPP site Ficlia locality | the quality of
(H=700m Fj1) (H <50 m) drinking water*
pH pH unit 75 7.1 6.5+9.5
Electrical conductivity at pS/cm 824 1348 2500
20°C
Amonium (NH4") mg/L <0.05 <0.05 0.50
Chloride (CI") mg/L 65.985 85.640 250
Calcium (Ca*") mg/L 56.11 144.29 -
Magnesium (Mg?") mg/L 43.2 74.5 -
Sodium (Na*) mg/L 23 32 200
Sulphates (SO+>) mg/L 61 105 250
Hydrazine mg/L <0.03** < 0.03** -
Morpholine mg/L <0.01** < 0.01** -
Iron ug/L 113.700 34.205 200
Total suspended matter mg/L < 2** < 2** -
(MTS)
Nitrites (NO2) mg/L 0.065 0.099 0.5
Biochemical oxygen mg/L < 4** < 4** -
consumption (CBOs)
Chemical oxygen mg/L < 30** < 30** -
consumption (CCO-Cr)
Total phosphorus (Pt) mg/L < 0.05** < 0.05**
Petroleum products ug/L 0.44 0.520 -
(THP)

* Admissible values provided by Ordinance no. 7/2023 regarding the quality of water intended for human
consumption

** <" Values lower than detection limit.

It can be seen that the values determined for the physical-chemical indicators analyzed in
the groundwater used for drinking purposes on the NPP site and respectively for domestic needs
(Faclia well) fell within the limits allowed by Ordinance no. 7/2023 regarding the quality of water
intended for human consumption - Annex no. 1.

The results of the determinations for the water sample taken from the well in Faclia locality
- downstream of the Cernavoda NPP, do not reveal an influence of the activities carried out on the
NPP platform on the quality of the waters downstream.
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Also, during the August 8, 2023 campaign, a water sample was taken from the observation well
located between the Ul and U2 nuclear units - for qualitative characterization under non-radioactive
aspect. (note: the shallow drilling serves for radioactive monitoring of the water aquifer in the area of
the nuclear units in operation).

Tab. 38 Values of the physico-chemical indicators determined for the groundwater sample from the
observation well, taken during the August 8, 2023 campaign

Indicators MU Determined
values
pH pH unit. 9.0
Electrical conductivity at pS/cm 645
20°C
Amonium (NH4+") mg/L 1.584
Chloride (CI) mg/L 16.496
Calcium (Ca?") mg/L 17.64
Magnesium (Mg2") mg/L 0.751
Sodium (Na®) mg/L 17
Sulphates (SO+*") mg/L 51
Hydrazina mg/L <0.03*
Morpholine mg/L <0.01*
Iron mg/L 0.139
Total suspended matter (TSP) mg/L 34
Nitrites (NO>") mg/L 0.045
Biochemical oxygen mg/L < 4*
consumption (CBOs)
Chemical oxygen mg/L < 30*
consumption (CCO-Cr)
Total phosphorus (Pt) mg/L < 0.05*
Petroleum products (THP) mg/L 0.0003

* < Values lower than detection limit.

The values determined for the physico-chemical indicators analyzed in the underground water
taken from the observation well located between the nuclear units U1 and U2, were generally below the
values determined for the water sample taken from the shallow well in the locality of Faclia, downstream
of Cernavoda NPP. Therefore, there is no evidence of a transfer of pollutants through groundwater
outside the platform, as a result of the activity of the Cernavoda NPP.

3.1.3. Wastewater not radioactively contaminated

The description of the radioactive uncontaminated wastewater disposal system is presented in
subchapter 1.7.5.2 — points a and b.

Discharged volumes of domestic wastewater

From a quantitative point of view, the volumes of domestic wastewater discharged annually into
the urban sewerage system managed by RAJA Constanta, during 2018 + 2022, were at the level of those
presented in the 2018 environmental balance, significantly below the annual maximum volume of
899.360 thousand cubic meters authorized by ANAR.
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Tab. 39 The evolution of the volumes of domestic wastewater discharged into the public urban sewer
network, during 2018 + 2022, broken down by the two nuclear power units U1 and U2*

Volume of domestic wastewater discharged
Unit [thousand cubic meters]
2018 2019 2020 2021 2022
Ul 264.471 264.909 276.013 284.103 335.866
u2 45.760 35.200 14.106 0.001 13.936

Results of domestic wastewater quality monitoring discharged during 2018+2022

The following figure graphically shows the evolution during 2018 + 2022 of the monthly
averages for the physico-chemical parameters monitored in the domestic wastewater discharged by
Cernavoda NPP into the urban sewerage managed by RAJA Constanta, the urban wastewater being
subsequently treated in the Wastewater Treatment Plant of the city of Cernavoda.
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Fig. 25 Evolution of monthly averages during 2018+2022 for the quality indicators of domestic wastewater
discharged from Cernavoda NPP

The results show compliance with the regulated limit values.

47 Monthly reports on the non-radioactive liquid influent and effluent monitoring
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3.2 Environmental factor AIR

3.2.1 Sources of non- radioactive pollutants

The sources influencing the air quality in the Cernavoda NPP site area are:

e nearby industrial sources belonging:

o Cernavoda - Saligny industrial area;
o Cernavoda port area;

e Local surface sources, represented by:

o road traffic in the vicinity, especially on the A2 (Cernavoda - Constanta section), DN 22C
(Cernavoda - Basarabi), DJ 223;

ship traffic on the Danube-Black Sea Canal and the navigable arms of the Danube;

rail traffic on the Bucharest - Constanta Magistrala railway line;

residential heating;

the cultivation of plants and livestock by the population.

0O O O O

These source categories mainly generate the following pollutants:

e stationary and mobile combustion sources: nitrogen oxides (NOx), carbon monoxide (CO),
heavy metal particles, volatile organic compounds (VOC);

e industrial and port activities in the vicinity: nitrogen oxides, carbon monoxide, particulates,
volatile organic compounds;

e plant cultivation and animal husbandry by the population: nitrogen oxides, particulate matter,
volatile organic compounds.

3.2.2 Concentrations of non-radioactive pollutants in ambient air

According to the Orders of the Minister of Environment no. 1206/2015, 598/2018, 2202/2020
and Order no. 1952/2023 on the approval of the lists of administrative-territorial units drawn up
following the classification in management regimes of the areas in the zones and agglomerations
provided for in Annex no. 2 to Law no. 104/2011 on ambient air quality, Constanta County is maintained
in management regime Il. This regime represents the areas in zones and agglomerations where the
levels for sulphur dioxide, nitrogen dioxide, nitrogen oxides, particulate matter PM10 and PM2.5, lead,
benzene, carbon monoxide are lower than the limit values, respectively for arsenic, cadmium, nickel,
benzo(a)pyrene, particulate matter PM2.5 are lower than the target values set out in Annex No 3 to
Law no. 104/2011.

The national air quality monitoring network does not include a representative station for the area
of influence of the Cernavoda NPP, the closest being the industrial type monitoring station located at ca.
18 km ESE, in Medgidia.

Air quality assessment by mathematical modelling of pollutant dispersion at national/regional
scale carried out for the reference year 2019 within the framework of the "National Air Pollution Control
Programme" approved by Government Decision No 119/2023 No 119 of 8 February 2023, revealed the
following ranges of background concentration values in the area in the vicinity of the site:

e NO:; — annual average has values in the range 6 — 8 ug/m?>
e PM, s — annual average has values in the range 14 — 16 ug/m?
e SO —annual average has values in the range 3.5 — 5 pg/m°>.
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At the same time, indicative, short-term measurements were carried out in this study in the
measurement campaign of 08 August 2023.

Tab. 40 Short-term concentrations for non-adiological pollutants in indicative measurements in the 8 August

2023 campaign
Pollutant Unit NPP site boundary | NPP site boundary | Limitvalues*
- DICA zone - - DISPENSAR zone -
Measuring range h 1 1
PM1o pg/mc 55.40 28.63 -
Carbon  monoxide| pg/mc 18.5 137.5 -
(CO)
Nitrogen dioxide| pg/mc 4.3 19.4 200
(NO )
Sulphur oxides (SOz)| pg/mc 6.3 157.2 350
Volatile organic| mg/mc 0.03 0.03 -
compounds (TVOC)
Weather conditions: 16 °C, RH=96%, 19 °C, RH=83%,
v=5.56 m/s, VNV, v=6.67 m/s, VNV,
1015 mbar, 1015 mbar,
partly overcast sky partly overcast sky
(25%) (25%)

* short-term limit values (1h) according to Law no. 104/2011 on ambient air quality

The results of the indicative determinations were below the limit values required by Law No
104/2011 on ambient air quality.

3.3 Environmental factor SOIL/SUBSOIL

3.3.1 Topography

The Cernavoda Nuclear Power Plant is located on the left bank of the Danube-Black Sea Canal,
in a region bordered to the west by the Danube River and the Romanian Plain, and to the east by the
Dobrogean Plateau. The low plain, where Cernavoda area is situated, is part of the relief unit known as
the Southern Dobrogea Platform, the confluence area between the deltaic plain near the Danube and the
western extremity of the Carasu Plateau.

From a morphological perspective, Southern Dobrogea is a plateau whose altitude decreases
from the northern part of the Dobrogea central unit towards the south, reaching its lowest point in the
Carasu Valley, then gradually rising towards the towns of Petrosani and Osancea. The height of this
plateau decreases slightly towards the west, to the Danube, and towards the east, to the Black Sea. The
highest altitude of this plateau is recorded in the eastern part of the site along the line Petrogeni - Cobadin
- Medgidia - Dorobantul - Pantelimonul de Sus. Also, the height of the plateau decreases both towards
the east, to the Black Sea, and towards the west, to the Danube. The central part of Dobrogea, between
the Casimcea and Carasu valleys, represents the Tortoman Plateau, which continues to the west with the
Dobrogea Danubian Plateau. Along the Carasu Valley, there is a depression area called the Carasu
Corridor.

The site is integrated into the surrounding relief. The heights of the hills in the vicinity of the
plant site are comparable to the heights of the buildings within the site.
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3.3.2. Geology. Foundation Conditions

From a morphological point of view, the Cernavoda Nuclear Power Plant site is located in the
floodplain area of the Carasu Valley, characterized by a gentle relief with low energy and slopes, which
do not favor the occurrence of rapid geomorphological processes.
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Fig. 26 The geological map of the Cernavoda NPP site area

From a geological point of view, the Cernavoda NPP site belongs to the geological,
morphological, tectonic, and structural unit of Southern Dobrogea. This unit is bordered to the north by
the Capidava Ovidiu fault, to the south by the partially identified Sabla Calarasi Urziceni fault, to the
west by the Danube fault, and to the east by the Black Sea coastline.

The studies conducted in the area by specialized institutions have allowed for the delineation of

a comprehensive stratigraphy of the Cernavoda zone: 8

The simplified stratigraphic column includes the following formations:

- Crystalline basement: Present at a depth of approximately 1700 meters, represented by green
schists - the Carasu series - arkosic sandstones and microconglomerates with clayey - sandy,
schistose intercalations;

48 Update of the feasibility study for DICA, DI-08230-SF01, 2001
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- Paleozoic sedimentary cover: found at a depth between 1100 and 1700 meters, consisting of
quartzites, argillites, and quartzitic sandstones;

- Upper Jurassic limestones: represent a geologically significant section in the Dobrogea region,
these formations flank the main aquifer that supplies water to the city of Constanta and the coastal
resorts. In the Cernavoda area, these formations are submerged at depths of over 400 meters,
with thicknesses of up to 800 meters, with dolomite being the main petrographic component;

- Marls with intercalations of Valanginian limestones: with thicknesses of up to 100 meters;

- Barremian limestones: the foundation rock for the Cernavoda NPP reactors, hosting the main
aquifer of the Cernavoda area;

- Clays with sand lenses in the Aptian-Sarmatian interval: The sandy lenses sometimes host minor
water accumulations;

- Quaternary deposits: Covering the entire Cernavoda area, with thicknesses of up to 60 meters,
presenting two distinct levels: Quaternary red clay and loess.

The shallow depth formations are Quaternary deposits, consisting of loessoid-clayey deposits
and Aptian deposits, composed of dense clays and sands, laid over the bedrock represented by the
Barremian limestone.

The Cernavoda NPP site is located within the developmental boundaries of the Cretaceous
formations. At the foundation level of the nuclear buildings, Barremian limestones and Valanginian
marls are found.

The Barremian limestone in the nuclear platform area looks like a massive limestone with an
insular shape and limited surface extension, approximately 300 meters in the north-south direction and
approximately 800 meters in the east-west direction. The limited extension of the limestone at the surface
is due to intense post-Cretaceous erosion, reaching levels as low as -20 mnMB and even -30 mnMB,
both in the northern area towards the Cismelei Valley and in the southern area towards the Carasu
Valley.*

The Barremian limestone is composed of Cernavoda limestones, which are varied
petrographically, leading to their division into two horizons, B1 and B2.

- B1: The upper horizon consists of white, hard, fissured limestones; yellow-white porous
limestones; shell-bearing limestones; yellowish sandy-clay limestones, oolitic limestones;
chalky white friable limestones, arranged in almost horizontal layers with thicknesses ranging
from 0.20 to 1.00 meters, with a slight curvature towards the center of the quarry. The thickness
of the B1 layer ranges from 11 to 26 meters.

- B2: This horizon consists of yellow-brown limestones with intercalations of porous, fissured
white limestones, forming a transition layer between marls and the B1 limestones. This horizon
appears heterogeneous both in thickness and composition, averaging 30-40% limestone and 60-
70% clayey limestones, yellowish compact limestone clays, and compact sands. The thickness
of the B2 layer ranges from 6 to 10 meters.

The Valanginian marls are compact, with no fissures or cracks, with some areas being coarser
and others more clayey. In some cores, millimeter-thin sand layers have been noticed. The surface of the

“9 Feasibility Study of Radioactive Waste Management - Site Data Summary Report (includes Geological Survey) Task1.5,
Doc. RWM-T-T1-005R0, June 2020
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marls shows a curvature in front of Unit 4 and a descent towards Unit 1, with a thickness of
approximately 50 meters.

The area of nuclear objectives Ul and U5, related to refurbishment

The geological studies conducted for the Cernavoda Nuclear Power Plant site showed that the
geological structure of the location provides good stability and foundation conditions for the plant's
buildings.>

To construct the platform for the power plant in the former Ilie Barza quarry, certain works were
carried out to address the existing conditions in the quarry and the site requirements for a nuclear
installation. These works included: %

- Excavations in loess;

- Rock removal in limestone up to the +15 md MB;

- Filling up to the +16 md MB;

- Slope stabilization works towards the northeastern part of the site;

- Construction of the cooling water supply channel;

- Installation of a protective screen for the nuclear facility;

- Improvement of the foundation rock quality through crack grouting and rock injections.

The Barremian limestones, which cover 95% of the nuclear site surface, serve as the foundation
rock for all reactor buildings on the Cernavoda NPP site. This layer varies in thickness from 10 meters
in the area of Reactor 5 to 30 meters in the area of Reactor 1.

The actual refurbishment works for Unit Ul will not affect the foundations of the buildings
belonging to nuclear unit Ul.

To identify the lithology, stratification, and determine the geotechnical characteristics of the
foundation soil for the new DIDR-US, a geotechnical study was conducted in 2020. This study revealed
that the foundation rock on which the U5 reactor envelope is constructed (within which the new DIDR-
U5 spaces will be organised) consists of B2 limestone approximately 1 meter thick, followed by a
massive zone of Valanginian clay marls, providing good stability and foundation conditions for the Unit
5 reactor building. *°

DICA Extension Area

The DICA site is located in front of the Unit 5 Reactor Building (new DIDR US5), approximately
1.2 km southeast of the town of Cernavoda, within the South Dobrogea geotectonic unit.

The geological sequence within the DICA site has been established based on existing
documentation dating back to 1978, supplemented in 2000 with a detailed study of the current site.

In positioning the storage modules, efforts were made to adapt to the terrain conditions so that
areas where limestone is closer to the surface could be used with maximum efficiency.

The site expansion will extend approximately 54 linear meters towards Reactor 5. According to
the "Technical Study on the Expansion of the DICA Objective," code: CO-35370-6100-ST-01/Rev.1,

0 ESPOO Notification for the Project RT-U1 si DICA-MACSTOR 400, March 2022
%1 Nuclear Security Report for the Intermediate Solid Radioactive Waste Storage Facility at Cernavodd NPP — Summary,
03.03.2023, https://www.nuclearelectrica.ro/wp-content/uploads/2023/03/Anexa-1-RFS-DIDSR-Rezumat-von.pdf
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issued by CITON Bucharest in 2008, this area has Barremian limestone positioned high enough to allow

the construction of foundations under good technical and economic conditions.>?

The areas selected for the refurbishment works of Unit Ul and the extension of the DICA are
situated in the zone with optimal foundation conditions for nuclear objectives available at the
Cernavodda NPP site, meeting nuclear security requirements.

3.3.3. Types and Quality of soil

The Cernavoda Nuclear Power Plant is situated in the area of a former limestone quarry, named
Ilie Barza, on the left bank of the Carasu Valley.

The pedoclimatic, geological, and geomorphological conditions have led to the development of
soils characteristic of low coastal plains, formed on loess or loess-like deposits.

On the right bank of the Danube, alluvial soils are present. These are young soils, either
incompletely or partially developed. As part of the class of undeveloped soils, these soils do not have a
differentiated profile and are characterized by a significant heterogeneity, both in terms of grain size
composition and chemical composition. Alluvial deposits range in texture from sandy to clayey, with
finer grain sizes towards the terrace, though vertical texture differences can also occur. These soils are
rich in calcium carbonate, giving them a moderately basic character (pH =~ 8).

The embankment of the Danube limited the flooding and receding of waters, allowing the
development of a primary soil structure and promoting the accumulation of humus. These conditions
have created a favorable environment for vegetation growth in the area.

Moving westward, the alluvial soils gradually transition to grey soils, characteristic of the arid
climate regions in the southeast of the country. These grey soils are relatively rare, primarily found in
Dobrogea, along the Danube, north of the Carasu Valley, in the Medgidia-Cernavoda sector, and around
the Razelm complex. The parent material is mainly represented by loess or loess-like deposits, but with
a lower content of fine particles.

Under the influence of reduced humidity, the processes of weathering and leaching are less
intense. Due to weak leaching and the alkaline reaction, predominantly humic acids have formed, and
the colloidal complex is fully saturated with basic cations, especially calcium. This explains the
moderately alkaline reaction (pH 8 — 8.3). These soils have a undifferentiated relative profile; the upper
horizon is dark yellowish-brown, unstructured or with a small and very fine granular structure. Grey
soils are quite poor in humus (2 - 3%) and nutrients.

Although they have fairly good physical properties, due to the low amount of precipitation, its
distribution throughout the year, and intense evaporation, grey soils do not retain sufficient amounts of
water. Consequently, for most of the year, these soils experience a humidity deficit.

52 SNIN SA's long-term strategy for the development of the Intermediate Spent Fuel Storage Facility (DICA) and licensing
with a view to extending the lifetime of Units 1 and 2, revised and harmonized with the requirements and recommendations
of CNCAN and the Ministry of the Environment, respectively, 2019
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In the previous environmental evaluations (Environmental balance -2018), the results of
investigations regarding pH values and concentrations of heavy metals — Cr, Cu, Mn, Ni, Pb, Zn — in
soil samples collected during campaigns conducted in the periods 2010-2011 and 2013-2016 were
presented and analyzed. These investigations were part of the environmental monitoring program carried
out by the Cernavoda NPP through third-party laboratories.

The sampling points were located as follows:
e Points located on the right bank of the Danube:
- Upstream of the Cernavoda NPP (Oltina, Vlahii, Rasova)
- At the discharge point of the cooling waters into the Danube and
- Downstream (right bank of the Danube at the discharge point, Seimeni, Sat Dunérea,
Capidava, Topalu).
e Points not located along the Danube (Valea Cismelei — in the proximity of the Nuclear Power
Plant, Seiru and Mircea Voda - on the bank of the CDMN, Ivrinezu Mare, Lake Tibrinu).

The results of the pH determinations revealed that most of the measured values were in the range
of 7-8.

Both for the pH indicator and the concentrations of heavy metals, the multi-annual averages
indicated relatively similar values for the two sampling depths (5 cm below the soil surface after the
vegetation layer was removed and at 30 cm), without showing significant transport in the soil layer.

The evolution of heavy metal concentrations and their spatial distribution indicated a correlation
with a wide range of other activities/sources existing within a 30 km radius around the Cernavoda
Nuclear Power Plant (NPP), such as road transport, naval transport (e.g., barges carrying ores,
uncontrolled tank residue discharges), agricultural work, construction sites, etc. Evaluating the activities
conducted at the Cernavoda NPP site, it was found that they do not show sources of soil pollution
with heavy metals.

Taking into account the measurement history and the sites where the current project will be
developed, the measurement campaign on August 8, 2023, involved measurements of total petroleum
hydrocarbons (TPH) and heavy metals concentrations in areas of interest within the Cernavoda Nuclear
Power Plant (NPP) site: the tank and transformer areas, the DICA — new DIDR area, and the protected
area of Unit Ul.

The table below presents the TPH concentrations in the soil from samples taken on August 8,
2023, compared to the thresholds established by Order no. 756/1977 for the approval of the Regulation
on environmental pollution assessment, for less sensitive uses.
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