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Annotation
Document Title: Preparatory Phase of Nuclear Power Plant Construction: Comprehensive Guidelines and Practical Aspects
Document type: This document is a comprehensive information and analytical guide that combines an overview of international practices and recommendations with a detailed description of the practical work and functions of a potential Contractor at the preparatory stage of the life cycle of a nuclear power plant (NPP).
Purpose of this document: This guide is intended to provide a comprehensive overview of the activities, procedures, regulatory requirements, and practical tasks that comprise the preparatory phase prior to the actual construction of a nuclear power plant. The document is structured to cover both strategic planning aspects and specific engineering, technical, organizational, and managerial tasks.
Target audience: This document will be useful to a wide range of professionals and organizations involved in or interested in the development of nuclear energy:
· Government agencies and national organizations (e.g. NEPIO): In the development and implementation of national nuclear energy programs and the development of regulatory frameworks.
· Potential Customers, Owners, and Operators of Nuclear Power Plants: To understand the full cycle and scope of work during the preparatory phase, resource planning, and interaction with contractors.
· Engineering, design and consulting companies ("Contractors"): As a basis for formulating proposals, determining the scope of work, and also as reference material for the entire spectrum of necessary activities.
· Nuclear Regulatory Authorities: To obtain a general understanding of the range of activities subject to subsequent licensing and supervision.
· Financial institutions and investors: To conduct a preliminary assessment of projects, understand the stages and key risks of the preparatory phase.
· Educational institutions and research organizations: As a teaching and methodological material covering modern practices and international approaches to the preparation of nuclear power plant construction.
· Project managers and technical specialists: As a reference guide for planning, organizing and controlling work in the initial stages of a nuclear power plant project.
When and why it can be useful:
· In the initial stages of nuclear power programme review (IAEA Phase 1 & 2): To assess the scale of the work to be undertaken and the resources required.
· When planning and launching a nuclear power plant construction project: To structure preparatory activities, develop roadmaps and technical specifications.
· During the site selection and evaluation process: To understand the criteria, scope of necessary research and assessments.
· In the preparation of key documentation: Such as the Investment Justification (FS), Environmental Impact Assessment (EIA), Preliminary Safety Analysis Report (PSAR).
· During the organization and conduct of tender procedures: To formulate requirements for participants and evaluate proposals.
· To build effective interaction between all project participants: including the Customer, Contractor, regulator, and the public, which is facilitated by the unification of terminology (including English equivalents).
· For reference: Across the entire spectrum of activities – from the creation of a regulatory framework and engineering surveys to the preparation of construction production, the development of design documentation and quality management.
This document aims to provide the reader with a systematic and detailed understanding of the preparatory stage of NPP construction, combining theoretical foundations, international experience, and practical aspects of work execution, making it a valuable resource for all participants in this complex and responsible process.

[bookmark: _Toc199334215]Preparatory Phase of Nuclear Power Plant Construction: Comprehensive Guidelines and Practical Aspects
The preparatory phase of nuclear power plant (NPP) construction is a complex and multifaceted process that lays the foundation for the safe and efficient construction and operation of the facility. This phase encompasses a wide range of activities, from site selection and environmental impact assessment (EIA) to obtaining the necessary licensing and preparing design documentation. The duration and complexity of the preparatory phase are determined by the highest standards of nuclear and radiation safety, as well as the need to consider economic, social, and environmental factors.
[bookmark: _Toc199334216]The role of the International Atomic Energy Agency (IAEA)
The International Atomic Energy Agency (IAEA), in its guide "Milestones in the Development of a National Infrastructure for Nuclear Power," identifies three key phases, of which the first two cover preparatory work:
1. Phase 1: Consideration of a Nuclear Power Program. During this phase, the country conducts preliminary studies, assesses its energy needs, available resources, and the potential benefits and risks associated with developing nuclear energy. The key outcome is an informed decision to launch a National Nuclear Power Program.
2. Phase 2: Preparatory Work for the Construction of the First NPP. This phase includes detailed development of all aspects of the project, including site selection, development of the legal and regulatory framework, establishment of the regulatory body, preparation of the feasibility study, environmental impact assessment (EIA), preliminary safety analysis, and active engagement with the public and potential vendors.
[bookmark: _Toc199334217]General sequence of work and the role of the Contractor (Consultant/Executor)
[bookmark: _Toc199334218]Definition of the "Performer" role
In the presented text, "Executor/Performer/Implementer" is a generic term used to replace a specific organization that might be described in the document . 
Analyzing the list of functions and work that this "Contractor" is ready to perform, we can give him the following definition:
The "Contractor" is a comprehensive engineering, design, and research organization (or consortium of organizations) with the expertise and experience to perform a wide range of work and provide services during the preparatory and subsequent stages of NPP construction. This role may include the following functions:
1. Owner's Engineer / Technical Consultant: Providing expert support to the Customer, reviewing design solutions, regulatory documents, supplier proposals, and monitoring compliance with technical and commercial requirements.
2. Design Organization / Engineering Company: Development of various sections of design and working documentation, including the Feasibility Study, the Construction Organization Plan, documentation on off-site and on-site preparatory work, pioneer and construction and installation base facilities.
3. Engineering Survey Contractor and R&D Performer: Collection of initial data, execution or organizational and technical support of engineering surveys (geological, hydrometeorological, environmental, etc.), as well as research and development work.
4. Project Management Support / Technical Support Organization: Creation of a regulatory and methodological framework, scientific expertise, scientific and technical support for quality control, adaptation of programs and codes, personnel training, public information work, formation of a contractor database.
5. Technical Customer (in Russian practice) (Technical Customer / Owner's Representative for Construction Control): Implementation of quality control of the work performed, including incoming, operational and acceptance control, inspection control.
6. Designer's Field Supervision Organization: Monitoring the compliance of construction and installation works with the adopted design solutions.
7. A specialized service organization: For example, for managing a construction and installation base, providing contractors with resources and services.
How to correctly define the "Contractor"?
In international practice, such an organization or set of organizations may perform the role of:
· Owner's Engineer: Represents the interests of the Owner, provides technical expertise and supervision.
· EPCM Contractor (Engineering, Procurement, Construction Management): Manages design, procurement, and construction on behalf of the Client. (In this text, Contractor is more inclined to focus on engineering and management support than on full EPC.)
· General Designer (General Designer): The main design organization responsible for the comprehensive development of design documentation.
· Technical Support Organization (TSO): Provides expertise in security, technology, and other specialized areas.
· Engineering Company: Provides a range of engineering and consulting services.
The most appropriate general definition for the "Contractor" in the context of the provided text would be "An integrated engineering and design consulting organization providing scientific and technical support and execution of key work during the preparatory stage of NPP construction."
To fully understand the scope of work that the Contractor may perform in a NPP construction project, the following key aspects are highlighted:
· Defining the Owner/Operator Organization and Partner System : The system of key partners in a nuclear power plant (or any other nuclear facility) project must be defined and clearly structured, and the Contractor must understand and comprehend it. This includes the formation or appointment of a National Nuclear Energy Programme Implementing Organization (NEPIO), which will be responsible for coordinating all activities at the national level.
· Regulatory Framework Development : The project's regulatory framework, as well as the Customer's system of legislative, scientific, and technical support, must be established, and the Contractor must understand and comprehend it. This is especially important for countries lacking sufficient experience in constructing nuclear power plants. Developing such a framework includes adopting or updating national laws on atomic energy, nuclear and radiation safety, physical protection, and liability for damage, as well as developing and adopting the necessary technical regulations, norms, and rules harmonized with international standards, particularly those of the IAEA.
· Selection of the Owner's Engineer/Technical Consultant : The Owner must appoint a highly qualified technical consultant (an organization with experience in managing large energy projects). This expert firm must be responsible for technical and commercial requirements and oversee the verification of these parameters throughout the entire process.
[bookmark: _Toc199334219]The general sequence of work at the commencement of the Contract implementation can be described in general terms as follows:

· Legal and Regulatory Framework Development (LRFD) and Normative and Technical Documentation Development ( NTD). This includes adapting international requirements to national conditions and developing or updating national standards for the design, construction, operation, and decommissioning of nuclear power plants.
· Establishment of a management structure for the implementation of the Preparatory Works Plan (PWP) and the construction of the NPP (NPP Construction Management Structure). This includes defining the roles and responsibilities of all project participants: the Customer (Operating Organization), the regulator, suppliers, contractors, and consultants.
· Investment Justification/Feasibility Study (Feasibility Study) and Site Selection Procedure (Site Selection Procedure). The Feasibility Study should include a detailed analysis of capital expenditures (CAPEX) and operating costs (OPEX), an assessment of economic viability, and an analysis of risks and funding sources.
· Site Selection and Justification for the construction of a nuclear power plant and Site Investigation and Engineering Surveys.
· Interaction with the IAEA on the use of the IAEA Safety Codes and Guidelines for the selected site. This includes potential IAEA missions (e.g., SEED - Site and External Events Design) to assess compliance.
· PR work with the public (Public Relations) and local administration on issues of nuclear power plant construction, conducting information and outreach work with the population (Public Information and Consultation).
· Development of tender documentation (Tender Documentation Development), including technical specifications (Technical Specifications).
· Conducting a tender (competition) (Tendering/Bidding Process).
· NPP Design Selection and Nuclear and Environmental Safety Justification.
· Development of the program and direct training of specialists (Personnel Training Program Development and Implementation).
The functions of the Contractor (as an independent consultant or participant) during this period are aimed at performing these works, namely:
· Preparation of regulatory documents (in case of insufficiency of existing regulatory frameworks) and examination of existing legislative and regulatory-technical documents.
· Scientific and Technical Expertise of various proposals (if these are the rules of the game) related to the construction of a nuclear power plant (selection of reactor design, auxiliary systems, radioactive waste management technologies), and subsequently, after the launch of the nuclear power plant, technical solutions for improving the operation of the nuclear power plant, enhancing safety, etc.
· Scientific and technical support for quality control of supplied equipment (Quality Control Support for Equipment Supply) for nuclear power plants.
· Preparation of the necessary methodological framework (Methodological Framework Development) for further implementation of the most important work on the analysis of the safety of nuclear power plant operations (Safety Analysis) and the environmental impact (Environmental Impact Assessment).
· Adaptation of programs and computer codes (Software Adaptation and Validation) for NPP management and emergency preparedness and response.
· Personnel training for participation in the construction and subsequent operation of nuclear power plants, etc.
· Information work with the population, the public, the media, state and local authorities (Public and Stakeholder Communication).
The Contractor is willing to participate in some or all of the listed tasks, but their precise and complete specifications are possible only after reviewing the project's current state of development. Some work may be completed independently, while others, where the Contractor's expertise is insufficient, will be handled through the involvement of subcontractors.
[bookmark: _Toc199334220]1. Site Selection and Evaluation
Selecting a suitable site is one of the most critical decisions during the preparatory phase. The selection process includes several stages, from regional analysis to detailed investigations at specific candidate sites.
Key criteria and aspects:
· Safety:
· Seismic Activity: No active tectonic faults, low probability of strong earthquakes. Detailed seismotectonic studies are being conducted.
· Geological Stability: Soil stability, absence of karst phenomena, landslides and other hazardous geological processes.
· Hydrological Conditions: Protection from floods (river, sea), tsunamis, low groundwater levels.
· Meteorological Conditions: Accounting for extreme weather events (hurricanes, tornadoes, heavy rainfall, extreme temperatures).
· Absence of external anthropogenic threats (External Human-Induced Events): Distance from hazardous industrial facilities, airports, military installations.
· Possibility of creating a sanitary protection zone (Exclusion Area / Sanitary Protection Zone) and a supervision zone (Supervision Zone).
· Engineering Aspects:
· Cooling Water Availability: Availability of a large body of water.
· Infrastructure: Proximity to transport arteries (Transport Links).
· Connection to the power grid (Grid Connection).
· Topography.
· Environmental Aspects:
· Minimizing the impact on specially protected natural areas (Protected Areas), rare species of flora and fauna.
· Taking into account existing pollution levels.
· Socio-economic Aspects:
· Population Density.
· Impact on land use and local economy.
· Labor Force Availability.
· Public opinion and acceptability of the project (Public Acceptance).
Procedures:
· Collection and Analysis of Archive Data.
· Reconnaissance Surveys.
· Engineering Surveys: Comprehensive field investigations and laboratory tests at selected sites, including:
· Geodetic Surveys: Creation of a geodetic base, topographic surveying.
· Geological and Geotechnical Investigations: Borehole Drilling, Soil and Water Sampling, Geophysical Surveys, Study of Physical and Mechanical Properties of Soils.
· Engineering and hydrometeorological surveys (Hydrometeorological Surveys): Study of the regime of water bodies, climatic characteristics, and hazardous hydrometeorological phenomena.
· Environmental Baseline Surveys: Assessment of the background state of the environment, identification of pollution sources.
· Comparative Analysis of Candidate Sites.
IAEA recommendations (e.g., the NS-R-3 series of safety standards "Site Evaluation for Nuclear Installations" and the SSG-35 guide "Site Survey and Site Selection for Nuclear Installations") serve as the basis for national site selection requirements.
[bookmark: _Toc199334221]2. Collection of Initial Data for Design and Surveys
The contractor collects initial data for the preparation of design and working documentation for the preparatory stage of construction of a nuclear power plant, including:

· Obtaining reliable results from previously conducted engineering surveys, sufficient for the development of design and working documentation and the substantiation of preliminary design decisions for the construction of NPP buildings and structures.
· Clarification of climatic, geological and hydrogeological conditions of construction.
· Identification of environmental aspects that may have a significant impact on the environment during the period of construction and erection works (C&E).
· Technical Specifications/Conditions for the construction site power supply, drinking and industrial water supply, sewerage of domestic, atmospheric and industrial wastewater.
· The existing logistics scheme for delivering cargo to the NPP construction site and the development of proposals for its application and/or modification.
· List of existing National Construction Industry Objects that can be used during construction, their brief characteristics.
· Sources of Construction Materials and Structures (precast and reinforced concrete, metal structures, brick, mortar).
· Sources of acquisition, distances and methods of transportation of building materials (sand, crushed stone, reinforcement).
· Construction Waste Disposal Site.
· Sources of technical gases (oxygen, propane-butane, argon) during the construction of nuclear power plants.
· Local Labor Force Assessment.
· Analysis of the regulatory and technical documentation of the host country in parts related to the sections Environmental Protection and Occupational Health and Safety (OHS).
· Development of a list of activities and design solutions to determine technical means and working methods that ensure compliance with regulatory occupational safety requirements for construction conditions in the host country.
[bookmark: _Toc199334222]3. Performance (Support) of Engineering Surveys at the NPP Site
· Organizational, Technical and General Engineering Support for conducting engineering surveys sufficient to substantiate preliminary design decisions for the construction of buildings and structures of the production base for the construction of nuclear power plants.
· Organizational, technical and general engineering support for conducting engineering surveys at the NPP site, sufficient to ensure detailing and clarification of initial data on natural conditions within the sphere of interaction of the designed buildings and structures with the environment.
· Technical Control of Field and Desk Studies, including acceptance of field materials.
[bookmark: _Toc199334223]4. Environmental Impact Assessment (EIA)
EIA is an integral part of the preparatory stage and is aimed at identifying, analyzing and assessing the potential environmental and related social and economic impacts of the planned activity.
Key components of the EIA for NPPs:
· Assessment of the current state of the environment (Baseline Environmental Studies).
· Analysis of Design Solutions.
· Impact Prediction and Evaluation: Radiative, thermal, chemical, physical impacts, impacts on land and water resources, biodiversity, socio-economic impacts.
· Development of measures to prevent and mitigate negative impacts (Mitigation Measures).
· Transboundary Impact Assessment (if applicable).
· Conducting public hearings and consultations.
EIA stages (may vary): Notification and development of EIA TOR (Scoping and Terms of Reference for EIA) -> Research and preparation of EIA report (EIA Report Preparation) -> Public discussions -> Finalization of EIA report -> State Environmental Review.
The IAEA also provides guidance on conducting EIAs for nuclear installations (e.g., IAEA Nuclear Energy Series No. NG-T-3.11 "Environmental Protection in New Nuclear Power Programmes").
[bookmark: _Toc199334224]5. Development of Investment Case Study (ICFS) / Feasibility Study (FS)
OBIN (or feasibility study) is a document confirming the economic feasibility, technical feasibility and social acceptability of the construction of a nuclear power plant.
Typical content of the OBIN/TEO:
· Energy Market Analysis and Need Justification.
· Selection of Main Technological Solutions.
· Estimation of capital (CAPEX) and operating costs (OPEX).
· Financial and Economic Analysis (profitability, payback period, NPV, IRR).
· Financing Sources and Scheme.
· Project Risk Analysis.
· Socio-economic effects.
[bookmark: _Toc199334225]6. Preliminary Safety Analysis Report Preparation (PSAR)
PSAR is a key document submitted to the regulatory authority to obtain a license for siting and/or constructing a nuclear power plant.
Typical contents of the PSAR (according to IAEA SSG-61):
· Introduction and General Description of the NPP.
· Site Characteristics.
· Design Bases for Safety.
· Description of Reactor and Associated Systems.
· Description of Safety Systems.
· Engineered Safety Features.
· Radioactive Waste Management and Spent Fuel Management.
· Radiation Protection.
· Safety Analysis (Deterministic Safety Analysis and Probabilistic Safety Assessment - PSA).
· Operational Aspects and Safety Management.
· Quality Assurance Program.
· Emergency Preparedness and Planning.
[bookmark: _Toc199334226]7. Licensing and Permitting
The process of licensing the construction of nuclear power plants is complex and multi-stage.
The main stages of licensing:
1. Establishment of Legal and Regulatory Framework.
2. Establishment or appointment of a regulatory body.
3. Submission of a license application (License Application Submittal) with a set of supporting documents (POOB, EIA, OBIN/TEO).
4. Regulatory Review.
5. Public Hearings.
6. Issuance of License/Permit.
7. Inspections and Oversight.
The IAEA provides assistance to countries through its safety standards (e.g. GSR Part 1 "Governmental, Legal and Regulatory Framework for Safety", SSG-12 "Licensing Process for Nuclear Installations").
[bookmark: _Toc199334227]8. Design Documentation Development
Based on the approved OBIN/TEO, PSAR, and taking into account the results of engineering surveys and the EIA, detailed design documentation (Detailed Design Documentation) for the construction of the nuclear power plant is being developed. The contractor may develop design and working documentation at various stages, including Preliminary Engineering, Feasibility Report, and Basic Engineering. The scope of work for Detailed Engineering (development of working documentation) will be estimated at a later stage.

The main sections of the design documentation: Site Layout and Transport; Architectural and Civil Engineering Solutions; Technological Solutions; Engineering Systems; Instrumentation and Control Systems; Radiation Monitoring and Safety Systems; Construction Organization Plan; Cost Estimate Documentation.
At the Basic Engineering stage, the Contractor is typically prepared to develop documentation for the following main sections: General Explanatory Note; Site Layout and Transport; Technological Solutions (including Nuclear Fuel Handling and Radioactive Waste Management); Engineering Equipment, Networks and Systems; Construction Organization and Commissioning.

8.1. Development of Construction Organization Plans (POS)
· Development by the Contractor of a project for organizing the preparatory period of construction at the NPP site.
· Development by the Contractor of a project for organizing the construction of the preparatory period at the NPP site.
· Development by the Contractor of design documentation for the organization of construction of a nuclear power plant (subsections within the POS), as well as parts of special subsections.
· Development by the Contractor of a project for organizing the construction of a nuclear power plant in accordance with the requirements of regulatory documents.
The detailed content of the POS section (for example, the section “Organization of construction and commissioning”) at the Basic Engineering stage includes:
· Introduction;
· Conditions for construction (climatic, geological, transport, etc.);
· Composition of structures and volume of work;
· Need for materials;
· Construction periods (preparatory and main periods);
· Need for personnel;
· Construction Site Master Plan;
· Methods of organizing and producing basic construction and installation works;
· Schemes for the construction of main structures;
· Organization of installation of technological, ventilation, and electrical equipment;
· Production of special works (anti-corrosion, thermal insulation);
· Temporary buildings and structures;
· Energy demand;
· Construction connection;
· Occupational health and safety;
· Environmental protection;
· Geodetic support;
· Technical and economic indicators.
8.2. Development of design and working documentation for off-site preparatory works (Off-Site Preparatory Works Design) is performed by the Contractor and includes:
· Construction of access roads,
· Power Transmission Lines with transformer substations,
· Water Supply Networks with water intake facilities,
· Sewage Collectors with treatment facilities,
· Residential towns for construction workers (Construction Camps),
· Construction Base Facilities,
· Equipment of transshipment bases (Transshipment Bases),
· Construction of fire stations and organization of fire protection,
· Communication Lines.
8.3. Development of design and working documentation for on-site preparatory works (On-Site Preparatory Works Design)
Performed by the Contractor and includes:
· Creation of a geodetic network establishment for construction and geodetic survey work for laying utility networks and roads, and constructing buildings and structures.
· Site Clearance for construction and installation works.
· Site grading with surface water drainage arrangements.
· Artificial lowering (if necessary) of the groundwater level (Dewatering).
· Relocation of existing and installation of new utility networks, construction of permanent and temporary roads (Temporary and Permanent Roads), fencing of the construction site (Site Fencing) with the organization of access control, if necessary.
· Placement of mobile (inventory) houses and structures (Temporary Mobile Buildings) for industrial, warehouse, auxiliary, sanitary and household purposes, arrangement of storage areas and premises for materials, structures and equipment.
· Organization of the functioning of networks and communication systems (Communication Systems) for the management of work, including operational dispatching.
· Providing the construction site with lighting (Site Lighting), firefighting water supply (Firefighting Water Supply), fire extinguishing equipment (Firefighting Equipment), and alarm systems (Alarm Systems).
8.4. Development of design and working documentation for temporary on-site facilities and networks (Temporary On-Site Facilities and Networks Design)
Performed by the Contractor and includes:
· Temporary Roads and Areas;
· Temporary Power Supply Networks;
· Temporary Water Supply Networks;
· Temporary Industrial Stormwater and Drainage Networks;
· Temporary Heat Supply Networks;
· Construction Communication Systems;
· Temporary External Domestic Sewage Networks;
· Fire Safety Design Solutions;
· Design solutions and measures for protecting a facility during construction (Site Security Measures Design).
8.5. Development of design and working documentation for the Pioneer Base and Construction/Erection Base Design
Performed by the Contractor and includes:
· Development of working documentation for the vertical planning of the territory allocated for SMB facilities (Detailed Design for Vertical Grading of Construction Base Area).
· Development of design and working documentation for the pioneer base (Pioneer Base Design).
· Development of design and working documentation for the construction and installation base (Construction and Erection Base Design).
[bookmark: _Toc199334228]9. Construction Readiness Preparation
Includes general organizational and technical preparation, preparation for construction, preparation of contracting construction organizations, and preparation of construction and installation works.
[bookmark: _Toc199334229]9.1. Organizational-Technical Support and Engineering Preparation at the Preparatory Stage
· Phase 1: Organizational Measures (before the commencement of work by contractors and the customer )
· Participation of the Contractor in the procedures for coordinating and approving the feasibility study, design and working documentation, in obtaining licenses and permits and procedures related to the allocation of a site for construction (Land Allocation).
· Development by the Contractor of proposals for organizing a competitive system for selecting contractors (Contractor Selection Strategy).
· Development by the Contractor of proposals on requirements for national bidders, qualitative and quantitative characteristics of the resources attracted.
· Participation of the Contractor in the evaluation of commercial, competitive (tender) proposals (Bid Evaluation).
· Processing of design and estimate documentation by the Contractor (Design and Estimate Documentation Processing).
· Formation by the Contractor of a Database Development of possible contractors, subcontractors and suppliers.
· The Contractor places early procurement orders for materials and equipment, and concludes subcontracting agreements.
· Reception, processing and storage by the Contractor of design estimates and other technical documentation.
· Phase 2: Organizational and technical measures and construction work to prepare sites, the construction area during the Mobilization Period and ensuring the preparatory period of construction (Phase 2: Mobilization Period Activities) .
· Site Area Development, organization of Cargo Receiving Points and Transshipment Bases, construction of assembly and storage areas.
· Organization of work of transport units (Transport Logistics Management).
· Organization of a support center for servicing and repairing equipment (Equipment Maintenance Center).
· Organization of production bases (Production Bases), warehouse facilities (Warehousing), repair service, communications, dispatch service (Dispatch Service).
· Organizational and technical support by the Contractor for the relocation of the General Contractor's production units (General Contractor Mobilization Support), preparation of premises for personnel.
· Participation of the Contractor in the acceptance of the construction site from the Customer and transfer to the General Contractor.
The typical list of works for the preparatory period at the NPP site also includes:
1. Bringing off-site communications and roads to the construction site.
2. Preparing the site for the main construction period:
· Site Clearing;
· Demolition of existing buildings;
· Construction of temporary haul roads;
· Removal and temporary storage of the fertile soil layer (Topsoil Removal and Storage);
· Vertical planning of the industrial site (Industrial Site Grading), the territory of the SMB and the residential settlement of the NPP;
· Construction of catchwater drains and other drainage structures;
· Industrial Site Fencing.
3. Construction and Erection Base Establishment.
4. Construction Camp Establishment.
5. Construction and erection works at the industrial site of the nuclear power plant under construction:
· Priority lighting and cable laying works;
· Temporary engineering communications;
· Temporary roads and storage areas;
6. Excavation Pits;
7. Installation of concrete preparation and protective waterproofing (Blinding Concrete and Waterproofing);
8. Construction and installation work for auxiliary buildings and structures used during the construction period.
The preliminary content of the design documentation for these works (which should ensure their implementation) includes: General provisions; Composition, scope and technology of construction and assembly work; Work schedule; Environmental protection; Occupational health and safety; Preliminary consolidated estimate; Graphic section (including construction general plans for each year).
[bookmark: _Toc199334230]10. Public Consultation and Stakeholder Engagement
Involvement of the public and other stakeholders is a key factor in the successful implementation of a nuclear power plant project.
Forms of interaction: Information Centers; Public Hearings and Discussions; Publication of materials; Media Relations; Feedback Mechanisms.
[bookmark: _Toc199334231]11. Initial Site Infrastructure Development
The preparatory stage begins with the creation of the basic infrastructure necessary for survey work and, subsequently, for the deployment of full-scale construction.
Types of work: Establishing access; Clearing and planning the area; Establishing temporary structures; Connecting to temporary power and water sources; Establishing communications; Establishing a geodetic reference network; Installing meteorological and hydrological posts.
[bookmark: _Toc199334232]12. Project Management and Financing
Effective Project Management during the preparatory phase is critical.
Key aspects:
Project Team Formation;
Schedule Development;
Risk Management;
Securing Financing;
Quality Control;
Interaction with contractors and suppliers (Contractor and Supplier Management).
[bookmark: _Toc199334233]12.1. Quality Control of Performed Works
· The Contractor is ready to carry out Quality Control of the work performed as the Technical Customer (Owner's Engineer for Quality Control).
· Quality control of construction works includes types of control regulated by regulatory documents, including: Incoming Inspection of Working Documentation; Incoming Inspection of Materials and Products; In-Process Quality Control; Acceptance Control (conformity assessment) of completed types, stages of work, structures or their elements.
· The technical customer must carry out inspection control of the production technology and quality of works or structural elements.
· The results of quality control will be recorded in the corresponding As-Built Documentation.
· The reports on technical control of engineering surveys will contain: field control reports; acceptance reports of field and laboratory materials; photographic materials.
· The results of engineering surveys are presented in reports developed in accordance with the requirements of regulatory documents.
[bookmark: _Toc199334234]12.2. Designer's Field Supervision
· The contractor is ready to carry out author's supervision of construction in order to ensure compliance of the decisions contained in the working documentation with the construction and installation works carried out at the site.
· The need for author's supervision falls within the competence of the technical customer and, as a rule, is established in the design assignment.
· Author's supervision will be carried out on the basis of a contract and will be carried out throughout the entire period of construction, commissioning of the nuclear power plant and the initial period of its operation.
· The list of critical structures and sections of utility networks subject to inspection is established in the relevant Agreement.
[bookmark: _Toc199334235]13. Environmental and Site-Specific Measures
· Development of organizational and technical measures to protect the construction site from adverse environmental impacts (temperature, insolation and solar radiation, desert dry winds, abrasive effects, etc.).
· Development of measures for the liquidation of temporary structures and buildings upon completion of construction.
· Organization of monitoring and control over the state of the environment during the construction process.
· Development of measures for the reclamation and return of land plots occupied by temporary structures.
[bookmark: _Toc199334236]14. HR Policy and Construction Base Management
· Formation and implementation of a promising HR policy (Strategic HR Policy Development and Implementation) as part of the overall business strategy and Personnel Design : Design of HR policy, personnel composition, organizational structure of construction; Development of corporate professional standards and certification systems; Human resource planning; Development of an incentive system; Methodological support.
· Administrative and Economic Management of the Construction and Erection Base (CEB) .
· It is proposed that the General Contractor build a single technological complex (STC) and hand it over either to a “consortium” of organizations or to a specialized organization responsible for completing the STC.
· This specialized organization (possibly the Contractor) could have divisions: the owner of the SMB, responsible for the operational support of all contractors; a division for crane equipment; for mechanization equipment; for working with concrete.
· This solution would reduce the costs of preparing the main production, shorten the process chains, reduce the area occupied by the SMB, reduce the cost of its construction, speed up the assembly and resolve issues of further use of the SMB after completion of construction.
[bookmark: _Toc199334237]Conclusion
The preparatory phase of nuclear power plant construction is a complex, knowledge-intensive, and resource-intensive process that requires careful planning, coordination of multiple organizations, and strict adherence to national and international safety requirements. Successful completion of this phase creates the necessary preconditions for the safe and efficient construction of a nuclear power plant. Every step, from site selection to licensing and public engagement, plays a critical role in the overall success of the project.
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