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Автоматически созданное описание] 
JOINT DEVELOPMENT OF CONSTRUCTION PRACTICES, TECHNOLOGIES AND TOOLS
[bookmark: _Toc199340297][bookmark: _Toc199346889]PREPARATORY STAGE OF NUCLEAR POWER PLANT CONSTRUCTION . 
RATIONALE FOR THE CONCEPT AND PRELIMINARY REQUIREMENTS FOR THE CREATION OF A TEMPORARY RESIDENTIAL CITY (STAGE 1: FOR 5,000 PEOPLE) TO ENSURE THE PREPARATORY AND EARLY CONSTRUCTION STAGES OF THE CONSTRUCTION OF A NUCLEAR POWER PLANT IN THE REPUBLIC OF KAZAKHSTAN, TAKING INTO ACCOUNT THE PROSPECTS OF EXPANSION FOR PEAK STAFFING
ANALYTICAL REPORT
This document, despite its detailed nature, is analytical and conceptual in nature. All numerical values, technical parameters, references to specific companies, logistics schemes, and references to regulatory documents are ILLUSTRATIVE EXAMPLES, ASSUMPTIONS, AND ESTIMATES.
They REQUIRE MANDATORY VERIFICATION, DETAILED CALCULATION, CLARIFICATION AND UPDATING by qualified Kazakhstani design engineers, logisticians, economists and lawyers based on:
· Current versions of all regulatory documents of the Republic of Kazakhstan (SP RK, SN RK, SanPiN RK, TR EAEU, TR RK, etc.) as of the design date.
· Results of detailed engineering surveys (geological, geodetic, hydrometeorological, ecological) and Detailed Seismic Microzoning (DSMR) for EACH SPECIFIC CONSTRUCTION SITE.
· Specific technical specifications and certificates for the selected modular solutions ("... or similar").
· Detailed marketing research of the suppliers and contractors market.
The Customer and the licensed organizations it engages in the Republic of Kazakhstan are responsible for the development and approval of the official Technical Assignment (TA), the Feasibility Study (FS) and the Design and Estimate Documentation (DED).
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[bookmark: _Toc199346890]Section 1: Introduction
[bookmark: _Toc199346891]1.1. Purpose of the report
The purpose of this Analytical Report is to analyze the feasibility, key aspects, and preliminary technical and organizational requirements for the creation of a modern Temporary Residential City (TRC). This report focuses on Stage 1—the construction of the TRC, designed to provide comfortable and safe accommodation for a multinational and multicultural workforce of 5,000 (five thousand). This stage is intended to support personnel engaged in the preparatory and early construction stages of a nuclear power plant (NPP) at a potential site in the Republic of Kazakhstan.
Critically, the report also takes into account the need for further scaling or phased development of the accommodation infrastructure to accommodate peak personnel numbers, which, according to preliminary estimates, could reach 10,000 - 12,000 (ten to twelve thousand) people during the construction of a two-unit NPP with reactors of ~1200 MW each.
[bookmark: _Toc199346892]1.2. Relevance and Justification of the VZhG Project
The construction of a nuclear power plant is a strategically important and capital-intensive project, requiring significant labor resources over a long period. Timely provision of high-quality housing and social conditions for thousands of construction workers is a key factor directly impacting the construction schedule, labor productivity, health, safety, and morale of the personnel.
The 5,000-person housing project is considered the first and fundamental stage in a comprehensive program to provide housing for all personnel at the future nuclear power plant construction site. Successful completion of this stage will not only allow for the timely commencement of preparatory and early construction work but also the development of management and operational models for future expansion.
Creating a modern, comfortable, and safe living environment for a multinational team in remote or underdeveloped regions is a priority for NPO EFIS, which demonstrates a responsible approach to human resources management.
[bookmark: _Toc199346893]1.3. Prerequisites and Assumptions
This report has been prepared based on the following premises and assumptions:
· A strategic decision was made to build a nuclear power plant in the Republic of Kazakhstan.
· A significant number of foreign and local specialists will be involved in the implementation of the project.
· The peak number of personnel at the main stages of construction of a two-unit nuclear power plant (2x~1200 MW) will reach 10,000 - 12,000 people.
· The residential housing complex for 5,000 people is designed as the first stage of a general accommodation system, with the possibility of further expansion or construction of additional residential complexes being taken into account.
· The main construction work will take several years, requiring the creation of reliable and comfortable temporary infrastructure.
· NPO EFIS is committed to providing high standards of accommodation and safety for its employees and contractors.
[bookmark: _Toc199346894]1.4. Potential sites under consideration for the placement of nuclear power plants (and, accordingly, VZhG)
As part of the preliminary analysis, the following potential sites for the placement of nuclear power plants and, as a consequence, VZhG in the Republic of Kazakhstan are being considered:
· The village of Ulken (Almaty region, southwestern coast of Lake Balkhash).
· The city of Kurchatov (Abai region, on the Irtysh River, former center of the Semipalatinsk test site).
· Aktau (Mangistau Region, Caspian Sea coast). The final selection of the NPP construction site will determine the specific location of the VZhG and will require detailed engineering surveys and feasibility studies for each option.
[bookmark: _Toc199346895]1.5. Scope and limitations of the report
This report is analytical and conceptual in nature. It contains preliminary estimates, assumptions, and recommendations based on publicly available information and expert judgment as of the current date.
The report is intended for internal use by the management of the NPO EFIS company for the purpose of:
· Formation of a common vision and concept of the VZhG.
· Definitions of basic requirements and criteria.
· Preliminary assessment of the scale of tasks and resources.
· Formation of the basis for the development of a detailed Feasibility Study (FS) for the creation of a VZhG.
· Preparation of official, detailed Terms of Reference (TOR) for the design of the VZhG by a licensed design organization. All numerical indicators, technical specifications, and references to regulatory documents provided in this report are illustrative and require mandatory verification, clarification, and adaptation in accordance with the current legislation of the Republic of Kazakhstan, the results of engineering surveys for the specific site, and the final design decisions.
[bookmark: _Toc199346896]Section 2: Analysis of needs and justification for the choice of housing type for VZhG
[bookmark: _Toc199346897]2.1. Characteristics of the labor force and its needs
The successful functioning of the VZhG directly depends on a deep understanding of the characteristics and needs of its future residents.
· Number of people:
· Phase 1 (preparatory and early construction work): Up to 5,000 people . This phase will involve specialists in site preparation, engineering surveys, construction of priority infrastructure facilities, and initial construction crews.
· Peak construction period (construction of two NPP units): The total workforce will increase to 10,000–12,000 people . The VZhG development strategy should allow for a phased increase in capacity to meet this demand.
· Multinational and multicultural composition: We expect to attract specialists from various CIS countries, Asia, Europe, and other regions, as well as Kazakhstani personnel. This includes:
· Linguistic Diversity: Information, signage, and instructions must be provided in multiple languages (at least Kazakh, Russian, and English). Personnel with knowledge of other languages may be required.
· Cultural traditions and customs: The planning of residential areas and public spaces should take into account the possibility of both cohabitation and integration, as well as respect for privacy and cultural characteristics.
· Religious needs: It is necessary to provide premises for the performance of religious rites for representatives of the main faiths present in the team.
· Eating habits: The food service system should offer a varied menu, including halal, vegetarian dishes, as well as elements of the national cuisines of the main groups of employees.
· Social and psychological adaptation: The importance of creating a friendly and supportive atmosphere, organizing leisure activities that help relieve stress and strengthen teamwork. Prevention of intercultural conflicts.
· Duration of stay: For many workers, the length of stay in a VZhG will range from several months to several years, requiring the creation of conditions close to home, rather than simply temporary shelters.
· Socio-demographic composition: It is assumed that the majority of the contingent will be men of working age. However, it is necessary to clarify the possible number of female specialists and, potentially, engineering and technical personnel arriving with their families for a long-term stay (they may require special conditions or more comfortable housing types at a later stage).
[bookmark: _Toc199346898]2.2. Criteria for selecting the type of housing and infrastructure of the VZhG
When choosing the optimal solution for the VZHG, the following main criteria should be taken into account:
· Speed of construction and commissioning: Ensuring the readiness of the VZHG for the start of main works on the NPP site is critical.
· Scalability and flexibility: The key criterion is the possibility of phased construction of the VZhG, easy expansion of residential areas, and a corresponding increase in the capacity of engineering and social infrastructure to initially support 5,000 people and then the peak personnel strength (10,000-12,000 people).
· Quality of living and comfort: Creation of decent living conditions, including a comfortable microclimate, sound insulation, sufficient personal space, and high-quality household services.
· Security: Ensuring structural strength (including seismic resistance), fire safety, sanitary and epidemiological well-being, as well as physical security (security, access control).
· Compliance with the standards of the Republic of Kazakhstan: Strict compliance with all current construction, sanitary, environmental, fire and other standards and regulations of the Republic of Kazakhstan.
· Cost-effectiveness: Evaluation of not only the initial capital costs, but also the full life cycle cost of the gas turbine, including operating costs, maintenance and subsequent dismantling.
· Minimizing environmental impact: Selecting environmentally friendly materials, using energy-saving technologies, organizing an effective waste management and wastewater treatment system.
· Possibility of dismantling, relocation or effective disposal: Upon completion of the NPP project, the modular VZhG structures can be dismantled and transported to another site, sold or disposed of with minimal damage to the environment.
[bookmark: _Toc199346899]2.3. Justification for the use of modular technologies of complete factory readiness 
Based on the above criteria, the use of modern modular, fully factory-ready technologies (for example, solutions offered by companies such as the European CONTAINEX, or similar in principle and quality from other international, Kazakh, Chinese or Russian manufacturers) appears to be the most optimal solution for creating a VZhG of this scale.
· Advantages of modular technologies:
· Speed: Significantly (several times) shorter on-site construction time for VZhG compared to traditional capital construction methods. Key production processes are transferred to a factory environment.
· Quality: High and consistent quality of construction and finishes thanks to production in controlled factory conditions, regardless of weather conditions on the construction site.
· Minimization of on-site work: Reduction in the volume of "wet" processes, reduction in the need for large amounts of construction equipment and qualified labor directly at the site of the VZhG construction.
· Predictability: More accurate budgeting and deadlines through standardization and factory production.
· Flexibility and scalability: The modular structure allows for easy reconfiguration of buildings, adding or removing modules, gradually increasing the campus's capacity.
· All-season installation: Installation of modules on a prepared foundation can be carried out in most weather conditions.
· Environmental friendliness: Reduction of the amount of construction waste on site, possibility of using environmentally friendly materials.
· Mobility: High potential for dismantling, transporting and reusing modules at other sites, which increases the residual value of the VZHG.
· Possible limitations and ways to overcome them:
· Logistics: Delivering large quantities (thousands) of modules, especially large ones, to remote or hard-to-reach areas requires careful planning of transport routes, selection of reliable carriers, and infrastructure preparation (access roads, loading bays). (For more details, see Section 6.)
· Adaptation to local conditions: Standard modular solutions may require adaptation to meet the harsh climatic conditions (extreme temperatures, wind, and snow loads) and seismic conditions of Kazakhstan. This includes selecting modules with appropriate insulation, structural reinforcement, and the use of specialized engineering solutions.
· Foundations: Despite the lightness of modular structures compared to permanent ones, a VZhG of this scale will require a reliable foundation designed taking into account the engineering and geological conditions of the site and seismicity.
· Certification and compliance with Kazakhstan standards: All modules and materials used must have the necessary certificates of conformity from the Republic of Kazakhstan. It is important to select suppliers who are willing to ensure such compliance.
[bookmark: _Toc199346900]2.3.1. Overview of potential suppliers of modular solutions:
· International manufacturers (examples): Companies such as CONTAINEX (Austria) and other manufacturers from Europe (e.g., Scandinavia), Canada, the USA, and the UAE specialize in high-quality modular solutions for work camps, including those for use in harsh climates. Their products are often characterized by innovative solutions, high levels of comfort, and durability. Key factors when considering them include cost, delivery times, logistics costs, and willingness to adapt products to Kazakhstani standards.
· Modular Solution Manufacturers in Kazakhstan: A number of companies operate in the Republic of Kazakhstan that produce modular buildings for various purposes. These include companies offering both standard block containers and more complex modular complexes (a detailed study of the Kazakhstan market is necessary to identify key players capable of providing the required volume and quality; examples include Kazakhstan Module Project LLC, Block Modul LLC, TechnoModule Group LLC, and other relevant companies).
· Benefits: Knowledge of local market and regulations, potentially lower domestic transportation costs, ability to use local content, simplified approval procedures.
· Potential challenges: The need to confirm production capacity to support the one-time or phased delivery of several thousand modules, experience implementing VZhG projects of comparable scale and complexity (especially considering multicultural requirements), and confirmation of product quality that meets international standards, if required by the EFIS NGO. A thorough audit of potential local suppliers is required.
· Modular solution providers from China:
· Assumption and Rationale: Considering Chinese manufacturers as potential suppliers is strategically justified for the following reasons:
· Production scale and range: Extensive production capacity allows for the production of large volumes of modules in a short timeframe. A wide selection of design solutions, finishes, and options is available, from economy to premium.
· Competitive price: Often, Chinese modules can be offered at a lower cost due to economies of scale and cost optimization.
· Experience with large-scale projects: Many Chinese companies have significant experience in building large-scale worker camps both domestically and for export, including as part of international infrastructure projects.
· Logistics capabilities: The geographic proximity to Kazakhstan and developing transport corridors (rail and road) as part of the Belt and Road Initiative create favorable conditions for deliveries. Sea freight is available for the Aktau site.
· Risks and considerations: Key aspects when working with Chinese suppliers include: the need to implement a strict quality control system (possibly involving independent inspectors), confirmation of product compliance with Kazakhstan norms and standards (certification), careful development of supply chains and customs procedures, ensuring effective communication and contract management, as well as warranty and post-warranty service issues.
· Manufacturers from other EAEU and CIS countries: Companies from the Russian Federation and other EAEU/CIS countries may also be of interest, particularly those with experience in establishing shift camps and workers' settlements in similar climatic and geological conditions. Simplified customs procedures within the EAEU and familiarity with similar regulatory frameworks may be advantages.
[bookmark: _Toc199346901]2.3.2. Criteria for selecting supplier(s) of modular solutions:
· Proven track record of successfully implementing VZhG projects of comparable scale (5,000+ people) and complexity (multinational staff, challenging climatic/seismic conditions).
· Production capacities that allow us to ensure the required volumes and delivery times of modules.
· Product quality: materials used, design solutions, level of finishing, durability (confirmed by certificates, test results, reviews from previous customers).
· Guaranteed product compliance with all applicable norms and standards of the Republic of Kazakhstan (structural safety, fire safety, sanitary standards, energy efficiency).
· Competitive price and flexible payment terms.
· Well-developed logistics solutions for delivering modules to a specific site in Kazakhstan.
· Availability of a quality management system in production (for example, ISO 9001).
· Willingness to provide a full set of technical documentation for products in Russian and/or Kazakh.
· Warranty terms and availability of spare parts/components.
· Financial stability and reputation of the supplier company.
[bookmark: _Toc199346902]Section 3: Comparative analysis of potential sites for the placement of VZhG in Kazakhstan
[bookmark: _Toc199346903]3.1. Site evaluation methodology
The assessment of potential sites for the placement of the VZhG will be based on a comprehensive analysis of the following key factors:
· Climate conditions: Extreme temperatures (winter/summer), wind and snow loads, presence of specific phenomena (dust storms, fog, etc.).
· Seismic activity: The level of seismic hazard determined on the basis of seismic zoning maps and requiring confirmation by a Detailed Seismic Microzonation (DSMR).
· Engineering and geological conditions: Characteristics of the foundation soils, groundwater level (GWL), presence of hazardous geological processes (subsidence, heaving, landslides, etc.).
· Availability of existing infrastructure:
· Transport accessibility (railways, highways, airports, ports).
· Availability of sources of electricity, water, gas (natural/liquefied).
· Proximity to populated areas (for the possible use of part of their infrastructure or the involvement of local personnel to service the VZHG, but also to assess the social impact).
· Logistics aspects: Complexity and cost of delivery of building materials, modules and equipment.
· Environmental restrictions: Presence of nature conservation areas, sensitive ecosystems.
· Regional socio-economic factors: Availability of local labor (for unskilled jobs), potential impact on the local community.
· Estimated cost of site preparation.
[bookmark: _Toc199346904]3.2. Ulken village (Almaty region, southwestern coast of Lake Balkhash)
· Climate: Sharply continental. Winters are cold (average January temperature -12 to -16°C, absolute minimums down to -35 to -40°C), with little snow. Summers are hot and dry (average July temperature +22 to +26°C, absolute maximums up to +40 to +45°C). Strong winds are characteristic, especially in spring and autumn, and dust storms are possible. Significant daily and annual temperature variations occur.
· Seismicity: The area is classified as a seismically active zone. The preliminary assessment is 7-8 on the MSK-64 scale. A detailed seismic survey is required.
· Engineering geology (presumably): Complex conditions. Possible loams, sandy loams, sands, saline and subsiding soils. Groundwater levels may be high and variable due to the proximity of Lake Balkhash. Detailed surveys are required.
· Infrastructure: The existing infrastructure in Ulken is limited and not designed to support the needs of large-scale construction and water supply. Almost all utility and transport infrastructure will need to be built from scratch or completely reconstructed. The water source is Lake Balkhash (requiring extensive water treatment) or underground springs (requiring exploration).
· Logistics: Relative distance from major industrial centers. The nearest major railway hubs are Shu and Otar. The road network requires development to accommodate heavy-duty transportation.
· Ecology: Lake Balkhash's ecosystem is sensitive. Strict measures are needed to prevent pollution.
[bookmark: _Toc199346905]3.3. The city of Kurchatov (Abai region)
· Climate: Sharply continental. Winters are very cold (average January temperature -16...-20°C, absolute minimums down to -40...-45°C and below), long, with moderate snow cover. Summers are moderately hot (average July temperature +20...+22°C, maximums up to +35...+40°C). Strong winds and snowstorms are common in winter.
· Seismicity: The area is classified as a seismically active zone. Preliminary assessment: 7-8 points on the MSK-64 scale. A detailed seismic survey is required.
· Engineering geology (presumably): A variety of soils, possibly rocky and semi-rocky outcrops, as well as sedimentary rocks. Detailed surveys are required.
· Infrastructure: More developed than in Ulken. Kurchatov boasts municipal infrastructure and scientific facilities (including the National Nuclear Center of the Republic of Kazakhstan). It has a railway station and access to the Irtysh River (a potential source of industrial water). Electricity is supplied by regional grids.
· Logistics: The presence of a railway is a significant advantage. Road connections to major cities (Semey, Pavlodar, Ust-Kamenogorsk) are also available.
· Ecology: The area of the former Semipalatinsk test site requires special attention to issues of radiation safety and environmental monitoring, although the city of Kurchatov itself is located outside the main contamination zones.
[bookmark: _Toc199346906]3.4. Aktau city (Mangistau region)
· Climate: Sharply continental, dry, and desert. Winters are moderately cold (average January temperatures are -3 to -7°C, with possible drops to -20 to -25°C) and little snow. Summers are very hot, long, and dry (average July temperatures are +26 to +30°C, with highs reaching +45°C and above). Strong winds and dust storms are frequent. The proximity of the Caspian Sea results in high humidity in the coastal zone and a corrosive atmosphere.
· Seismicity: The region is traditionally considered less seismically active than the eastern and southeastern regions of Kazakhstan. Preliminary estimates are up to 6-7 on the MSK-64 scale. A Department of Seismic Survey (DSMR) is required for further clarification.
· Engineering geology (presumably): Complex conditions. Rocky and semi-rocky soils (limestone, shell rock), saline soils, and possible karst phenomena are common. Detailed surveys are required.
· Infrastructure: Developed regional center. Major international seaport, airport, and railway station. However, the region suffers from a shortage of fresh water (the main source is seawater desalination, which is energy-intensive). Electricity is supplied by regional grids (MAEK).
· Logistics: The presence of a seaport is a key advantage for international shipments. Rail and road communications are well developed.
· Ecology: Desert ecosystem, sensitive to anthropogenic impact. Water supply and waste disposal issues.
[bookmark: _Toc199346907]3.5. Preliminary findings and key challenges for each site
(In a real report, a comparison table or detailed analysis would be presented here.)
· Ulken: The main challenges are the harsh continental climate with dust storms, high seismic activity, complex soils, the virtual absence of existing infrastructure and the need to build it from scratch, and logistics in a remote area. The advantages include the potential proximity to the nuclear power plant site and the presence of a large water source (Lake Balkhash, but it requires treatment).
· Kurchatov: The main challenges are the very harsh winter, seismic activity, and the need for thorough environmental and radiation surveys (although the city is located outside of areas of severe pollution). The advantages include the existing urban and scientific infrastructure, a railway station, and the Irtysh River.
· Aktau: The main challenges are extremely hot summers, freshwater shortages (dependence on desalination), corrosive atmosphere, and specific soil conditions. Advantages include a well-developed transport infrastructure (port, airport, railway), and (presumably) lower seismic activity.
The final selection of a site for the VZhG will be inextricably linked with the selection of a site for the NPP and should be based on the results of comprehensive engineering surveys and technical and economic calculations.
[bookmark: _Toc199346908]Section 4: Concept of a Temporary Residential City for 5,000 People (Stage 1)
[bookmark: _Toc199346909]4.1. Principles of General Planning of the VZhG (Stage 1, taking into account expansion)
The general plan of the VZhG should be developed taking into account the following principles:
· Comprehensiveness and functionality: Providing all necessary conditions for comfortable living, household services, recreation and health maintenance for 5,000 people, taking into account their multinational and multicultural composition.
· Territory zoning: Clear division into functional zones to optimize logistics, ensure security, and minimize negative interactions:
· Residential area: The main area, intended for the placement of residential modules.
· Public and administrative zone: The central part of the town, where there are canteens, shops, a medical center, the administration of the VZhG, cultural and leisure facilities, and places for religious rites.
· Sports and recreation area: Sports grounds, walking areas, recreation areas.
· Utility and technical zone: Location of utility structures (boiler room, electrical substation, pumping stations, wastewater treatment plants), warehouses, repair shops, garages, waste collection and temporary storage areas. It should be located as far away from residential areas as possible, taking into account wind conditions.
· Scalability and phased development: The master plan for the 5,000- person VZhG (Stage 1) must include reserve areas and corridors for future expansion of residential areas, public buildings, and utility networks, with the goal of gradually increasing capacity to 10,000-12,000 people. Planning solutions must be modular, allowing for the easy integration of new units without disrupting the existing portion of the campus.
· Transport and pedestrian accessibility: A convenient and safe transport system with access for service and emergency vehicles, guest parking (outside the main residential area), and a well-developed network of pedestrian paths will be provided. Maximum separation of vehicle and pedestrian flows will be ensured.
· Security: Fencing of the entire VZhG territory along the perimeter, organization of checkpoints (CP) with an access control system, 24-hour patrolling (if necessary), a video surveillance system in key areas, sufficient outdoor lighting of the entire territory.
· Engineering support: Rational placement of engineering networks, taking into account the minimization of their length and ensuring ease of maintenance.
· Consideration of climatic factors: Orientation of buildings, wind protection measures (e.g. rows of modules, special fencing or green spaces), sun protection.
· Improvement and landscaping: Creation of an aesthetically acceptable environment, maximum possible landscaping (taking into account local climatic conditions and water availability), equipment with small architectural forms (benches, trash bins, awnings).
[bookmark: _Toc199346910]4.2. Residential area
· Types of residential modules:
· Standard modules: The basic type, designed to comfortably accommodate 2-4 people . Each module should be equipped with sleeping accommodations (possibly bunk beds to optimize space, but maintaining height standards), individual wardrobes for clothes and personal belongings, a table(s), and chairs. A small refrigerator is recommended.
· Enhanced comfort modules: A small number for engineering, technical, and management staff, and possibly for family professionals (if their stay is planned for Stage 1). These may include a separate bathroom, kitchenette, and a larger living area per person.
· All residential modules must be equipped with heating, ventilation (possibly with individual air conditioning), power supply (sockets, lighting), and fire alarm systems.
· Accommodation modules placement:
· Formation of residential groups or blocks (for example, 100-250 people) with their own small recreation areas or common halls.
· Ensuring standard insolation and ventilation of residential premises.
· The location of sanitary and hygienic blocks (if not individual in modules) is within walking distance from the residential modules.
· Taking multiculturalism into account in the residential area:
· Where possible, flexible settlement arrangements allowing for the formation of groups based on national, linguistic or cultural characteristics (if there is such a request from residents and if this does not conflict with the general integration policy).
· Creation of common spaces (halls, break rooms in blocks) that promote informal communication and interaction between representatives of different cultures.
[bookmark: _Toc199346911]4.3. Public, cultural and leisure infrastructure
The infrastructure must be designed to serve 5,000 people (Phase 1) with the ability to scale up or duplicate for peak capacity.
· Food outlets (canteens):
· Capacity: It is necessary to ensure that all staff can be served across multiple shifts. For example, one or more cafeterias with a total capacity of at least 1,500-2,000 seats at a time (requires clarification regarding the work and meal schedule).
· Menu variety: It is mandatory to have several serving lines or separate zones/kitchens offering:
· European/international cuisine.
· Dishes of Kazakh and other national cuisines are represented in the group.
· Halal menu (with a separate serving line and preparation area, if required).
· Vegetarian/diet dishes.
· Compliance with sanitary standards of the Republic of Kazakhstan for public catering establishments.
· Sanitary and hygienic blocks:
· Self-service laundries: Equipped with washing machines and dryers at a rate of, for example, 1 washing machine per 50-70 people (requires clarification according to RK standards).
· Ironing rooms.
· Public toilets in common areas.
· Medical center:
· A 24-hour medical center (madame's office or medical outpatient clinic) for providing first aid and outpatient appointments.
· Reception rooms (therapist, possibly other specialists on schedule).
· Treatment room, dressing room.
· An isolation ward with several beds for the temporary accommodation of infectious patients.
· Pharmacy kiosk with essential medicines.
· Medical personnel on duty (doctor, paramedics, nurses). Ambulance available.
· Retail outlets:
· One or more stores (minimarkets) with essential goods: food (packaged, shelf-stable), drinks, personal hygiene products, household chemicals, office supplies, etc.
· Possibly small service outlets: hairdressing salon, clothing/shoe repair, dry cleaning collection point.
· Cultural and leisure facilities:
· Multifunctional hall/club: For general meetings, cultural events, film screenings, and amateur concerts. Capacity: at least 200-300 people (please confirm).
· Lounges/living rooms: In residential units or public buildings, equipped with upholstered furniture, televisions, board games.
· Library: With a collection of books in various languages and periodicals. An area with computers and internet access.
· Religious worship facilities: Several separate rooms (prayer rooms) designated for representatives of the main faiths present in the workforce (e.g., Muslims, Christians). The design and equipment must take into account the specifics of each religion.
· Sports facilities:
· Outdoor sports grounds: Multi-purpose court for mini-football/volleyball/basketball. Court with outdoor exercise equipment (workout). Running tracks (clay or surface).
· Indoor gym (preferred): A small gym for team sports (volleyball, basketball, mini-football), or a weight room. This is especially relevant for regions with harsh winters or very hot summers.
[bookmark: _Toc199346912]4.4. Administrative and economic zone
· Office premises for the VZhG administration, operations department, human resources department, accounting department (if necessary on site).
· Security service premises, control room.
· Warehouses for storing inventory, supplies, consumables, and food products (if not located near canteens).
· Repair shops for routine maintenance of equipment and modules.
· Garages and parking lots for official vehicles.
[bookmark: _Toc199346913]4.5. Engineering infrastructure (taking into account the phased development up to 10,000 - 12,000 people)
The design of engineering infrastructure for Stage 1 (5,000 people) must be carried out with the expansion prospects in mind.
· General principle: Main networks, headworks, and connection points to external sources must either be initially designed with a capacity reserve or provide for the possibility of modular capacity expansion without interrupting the operation of already commissioned facilities.
· Water supply:
· Source: Determined based on the results of hydrogeological surveys (artesian wells) or the technical feasibility of connecting to existing networks/surface sources (taking into account their flow rate and quality).
· Water treatment plant (WTP): Mandatory for bringing water quality up to drinking standards of the Republic of Kazakhstan (include a link to the current Sanitary Rules and Regulations of the Republic of Kazakhstan). The WTP's capacity at Stage 1 is no less than the design volume, for example, 1,000-1,500 m³/day, with the possibility of expansion to the design volume for 12,000 people, for example, 2,500-3,500 m³/day.
· Clean water tanks (CWT): Volume sufficient to meet daily requirements and fire-fighting reserves.
· Pumping stations for supplying water to the network.
· Sewerage:
· System: Complete separate (domestic and, if necessary, storm).
· Local Treatment Plant (LTP): For complete biological treatment of domestic wastewater. The LTP's capacity at Stage 1 is at least the estimated volume of m³/day, with the possibility of modular expansion to the estimated volume for 12,000 people. m³/day. Wastewater treatment quality complies with the Republic of Kazakhstan's requirements for discharge (into a water body, onto a terrain – subject to approval by authorized bodies). Disinfection of treated wastewater is mandatory.
· Sewage pumping stations (SPS) if necessary.
· Power supply:
· Source: From external grids (power lines) or an autonomous power plant (NPP – not to be confused with a nuclear power plant; diesel, gas piston, or gas turbine). Reliability category – at least II; for critical consumers (medical center, security systems, boiler room, pump stations) – Category I (with automatic transfer switch and backup diesel generators).
· Estimated electrical capacity for Stage 1: determined by the project, approximately 3-5 MW, with the potential to grow to approximately 7-10 MW.
· Step-down transformer substations (TS), distribution points (DP).
· Outdoor lighting of the entire area.
· Heat supply:
· Source: Autonomous boiler room. Fuel type – based on feasibility study results (natural/liquefied gas, liquid fuel, solid fuel).
· Boiler capacity at Stage 1: determined by the project, taking into account heating, ventilation and hot water supply, with the possibility of modular capacity increase.
· Heating networks for each building and structure.
· Communications and Information Technology:
· Telephone communication (internal and with access to external networks).
· High-speed internet access (wired/Wi-Fi) for office needs and staff (in break rooms and internet cafes). Bandwidth is based on the number of users.
· Cable/satellite television system (broadcasting channels in different languages).
· Internal warning and public address system.
· Waste Management:
· Equipped sites for separate collection of municipal solid waste (MSW) with installation of containers.
· An agreement with a licensed organization for regular removal and disposal/burial of solid waste.
· Consider partial recycling/disposal of some waste types on-site (if appropriate).
[bookmark: _Toc199346914]Section 5: Preliminary technical requirements for VZhG elements (ILLUSTRATIVE)
[bookmark: _Toc199346915]5.1. General requirements for modular designs (... or similar)
· The structures must be designed for the climatic and seismic conditions of a specific site in Kazakhstan (in accordance with SP RK EN and National Appendices).
· The modules must ensure full factory readiness of internal engineering systems (electrics, preparation for plumbing, ventilation ducts) to minimize installation work on site.
· The joints between modules must ensure tightness, heat and sound insulation.
· Materials used in structures and finishing must be certified for use in the Republic of Kazakhstan, be environmentally friendly, wear-resistant, and meet fire safety requirements.
· The service life of the main structures of the modules is not less than the estimated service life of the VZhG (for example, 15-20 years).
· The design of the modules must ensure the possibility of their repeated assembly/disassembly (if such an option is important for NPO EFIS).
[bookmark: _Toc199346916]5.2. Illustrative table of preliminary technical requirements (for elements of the town and sites)
IMPORTANT NOTE TO THE TABLE: All numerical values in this table are ILLUSTRATIVE EXAMPLES AND ASSUMPTIONS and are intended to demonstrate the approach to formulating requirements. They REQUIRE MANDATORY VERIFICATION, DETAILED CALCULATION, AND CLARIFICATION by qualified Kazakhstan design engineers based on current versions of regulatory documents of the Republic of Kazakhstan (SP RK, SN RK, SanPiN RK, TR, etc.), the results of detailed engineering surveys of a specific site, and the Detailed Seismic Microzoning (DSMR).
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	No.
	Parameter
	Units of measurement
	Meaning/Requirement
	Ulken (Almaty region)
	Kurchatov (Abay region)
	Aktau (Mangistau region)
	Note/Reference to NTD (Generalized)

	1
	Residential modules (for 2-4 persons)
	
	
	
	
	
	

	1.1
	Area per person, not less than
	m²
	6.0
	6.0
	6.0
	6.0
	Current Sanitary Rules and Regulations of the Republic of Kazakhstan for dormitories

	1.2
	Ceiling height (finished), not less than
	m
	2.5
	2.5
	2.5
	2.5
	SP RK "Public Buildings and Structures"

	1.3
	Reduced thermal resistance (R₀) of walls, not less than
	m²·°C/W
	Determined by calculation
	3.2 - 3.8
	3.5 - 4.0
	2.8 - 3.3 (emphasis on heat resistance in summer)
	SP RK "Thermal protection of buildings" for a specific climatic subregion

	1.4
	Reduced thermal resistance (R₀) of the coating/roof, not less than
	m²·°C/W
	Determined by calculation
	4.2 - 4.8
	4.5 - 5.0
	3.8 - 4.3
	SP RK "Thermal Protection of Buildings"

	1.5
	Estimated seismic intensity of the site
	points (MSK-64) / PGA
	According to the Department of Social Development and Migration
	8 (conditional) / PGA for 8b
	7-8 (conditional) / PGA for 7-8b
	<6-7 (conditionally) / PGA for <7b
	SP RK EN 1998 with National Annexes of the RK, data from the DSMR site

	1.6
	Fire resistance rating of the building/fire compartment with residential modules (not less than)
	-
	III (presumably for 1-2 floors)
	III
	III
	III
	SP RK "Fire Safety of Buildings and Structures"

	1.7
	Building/compartment structural fire hazard class
	-
	C0 or C1 (presumably)
	C0 / C1
	C0 / C1
	C0 / C1
	SP RK "Fire Safety of Buildings and Structures"

	1.8
	Fire resistance limit of load-bearing elements of the module (not less than)
	min (REI)
	REI 45 (for 1-2 floors, III fire level, please specify)
	REI 45
	REI 45
	REI 45
	SP RK "Fire Safety of Buildings and Structures"

	1.9
	Insulation in enclosing structures (flammability class)
	-
	NG (non-flammable)
	NG
	NG
	NG
	EAEU TR 043/2017, SP RK

	1.10
	Standard outside air supply per person (ventilation)
	m³/h
	30 (minimum)
	30
	30
	30 (with enhanced dust protection)
	Current SanPiN RK, SP RK "Heating, ventilation and air conditioning"

	1.11
	Artificial lighting (general, living room), not less than
	OK
	150
	150
	150
	150
	SP RK "Natural and Artificial Lighting"

	1.12
	Air temperature in residential premises (heating period)
	°C
	+20...+22 (optimal)
	+20...+22
	+20...+22
	+20...+22
	Current Sanitary Rules and Regulations of the Republic of Kazakhstan

	1.13
	Air temperature in living quarters (warm period, with air conditioning)
	°C
	+22...+25 (optimal)
	+22...+25
	+22...+25
	+22...+25
	Current Sanitary Rules and Regulations of the Republic of Kazakhstan

	2
	Canteen (seats XXX)
	
	
	
	
	
	

	2.1
	Area per seat, not less than
	m²
	1.8 - 2.2 (requires clarification)
	...
	...
	...
	SP RK "Public Buildings...", SanPiN RK for catering establishments

	2.2
	Air exchange rate in the dining room/hot shop
	times/hour
	Determined by calculation
	...
	...
	...
	SP RK "OViK", SanPiN RK

	3
	Medical center
	
	
	
	
	
	

	3.1
	The set and area of the premises
	-
	According to the standards for medical centers/outpatient clinics for a given number of people
	...
	...
	...
	Regulatory documents of the Ministry of Health of the Republic of Kazakhstan, Sanitary Rules and Regulations of the Republic of Kazakhstan

	...
	And so on for other types of buildings and engineering systems (boiler room, wastewater treatment plant, sewage treatment plant, electrical substations)...
	
	
	
	
	
	



[bookmark: _Toc199346917]Section 6: Organizational and Logistical Aspects
[bookmark: _Toc199346918]6.1. Stages of the VZhG project implementation
The implementation of the project for the creation of the VZhG is proposed in several key stages:
· Stage 0: Preparatory (before the start of the main works on the VZHG)
· Conducting comprehensive engineering surveys (geological, geodetic, hydrometeorological, ecological) for the entire potential territory of the VZhG, taking into account the prospective expansion to 10,000 - 12,000 people.
· Conducting a Detailed Seismic Microzonation (DSMR) of the site.
· Development and approval of the Feasibility Study (FS) for the construction of the VZhG (including Stage 1 and the expansion concept).
· Development and approval of a comprehensive Master Plan for the VZhG, taking into account the phased development.
· Obtaining the necessary permits and approvals for surveys and design in the Republic of Kazakhstan.
· Stage 1: Establishment of a 5,000-person VZhG (the main focus of this report)
· Development and examination of design and estimate documentation (DED: "Project" and "Working documentation" stages) for a residential complex for 5,000 people, including all necessary engineering and social infrastructure (taking into account the possibility of its subsequent expansion).
· Conducting tender procedures for the selection of supplier(s) of modular structures and contractor(s) for construction, installation and commissioning works.
· Preparation of the construction site (vertical planning, installation of temporary roads and communications).
· Conclusion of contracts for the supply of modules, equipment and performance of work.
· Manufacturing and supply of modular structures and basic equipment.
· Construction and installation works (foundations, assembly of modules, installation of engineering systems, interior finishing (if not complete factory finishing), landscaping).
· Commissioning of engineering systems.
· Complete with furniture and inventory.
· Obtaining permission to commission a facility.
· Staff check-in.
· Subsequent stages (Stage 2, 3...): Expansion of the VZhG to 10,000 - 12,000 people
· Design (if necessary, adjustment of the RD) of additional residential units and infrastructure facilities.
· Purchase and supply of additional modules and equipment.
· Construction and installation works for expansion.
· Commissioning of additional capacities in sync with the growth in the number of personnel at the nuclear power plant construction site.
· Operational stage of the VZhG: Throughout the entire construction period of the NPP.
· Dismantling and reclamation stage: Upon completion of the NPP construction and the need for VZHG.
[bookmark: _Toc199346919]6.2. Logistics for delivery of modules and materials (development of key decisions on sites)
[bookmark: _Toc199346920]6.2.1. General logistical tasks for all sites:
· Organizing the transportation of thousands of modular units, often large and heavy, requires the involvement of specialized transport companies and obtaining permits for the transportation of oversized cargo.
· Selecting optimal modes of transport: rail, road, sea (for Aktau), and river (limited for Kurchatov). Intermodal solutions will often be required (e.g., rail + road; sea + rail/road).
· Customs clearance: When importing modules (e.g., from China or Europe) or components, it is necessary to thoroughly discuss all customs procedures, product classification, and payment of duties and taxes in advance. Experienced customs brokers are required.
· Creation of temporary transshipment bases and warehouses: Near railway stations, ports or on the approaches to the main construction site of the VZhG for temporary storage and sorting of modules and materials.
· Construction and/or strengthening of temporary access roads directly to the installation site of modules capable of withstanding the loads of heavy equipment.
· Developing and strictly adhering to a delivery schedule to ensure uninterrupted installation work and prevent overstocking at the construction site. Using modern logistics management systems.
[bookmark: _Toc199346921] 6.2.2. Logistics solutions for the Ulken site (Almaty region):
· Rail transport + Road transport (main option):
· Delivery of modules and primary materials by rail to the nearest major stations with developed cargo handling infrastructure (for example, Shu station, a hub for several routes, Otar station, and possibly Sary-Shagan or Balkhash). The distance from these stations to Ulken is several hundred kilometers.
· Further transportation from the railway stations to the VZhG site will be by heavy-duty trucks. A detailed assessment of the condition of existing roads (for example, the section from the M36 or A358 highway to the village of Ulken) will be required, and, in all likelihood, their reconstruction, reinforcement, or construction of new sections will be necessary.
· Consideration of the possibility of constructing a temporary railway line or a dedicated access road to the VZhG site (requires a separate feasibility study and significant investment).
· Automobile transport (direct deliveries): For some materials and equipment that do not require rail transportation, direct delivery via highways is possible (for example, Almaty-Karaganda, Tashkent-Shymkent-Taraz-Almaty-Khorgos with branches).
· Water transport (Lake Balkhash): Using Lake Balkhash for module delivery is unlikely due to the lack of suitable port infrastructure near Ulken, the required depth for large vessels (if they can be used), and the difficulty of transferring modules from water to shore. Barge delivery of locally available inert materials (sand, crushed stone) may be considered if economically feasible.
· Key logistics challenges for Ulken: Significant distance from the main industrial and logistics centers of Kazakhstan and abroad (except for the land corridor from China), the potentially unsatisfactory condition of local roads, the need to create transshipment infrastructure and access roads from scratch.
[bookmark: _Toc199346922]6.2.3. Logistics solutions for the Kurchatov site (Abai region):
· Rail transport (primary option): Kurchatov has its own railway station, which is a significant advantage. The station is connected to Kazakhstan's main rail network via the Semey (Semipalatinsk) junction. This is the most efficient way to deliver the bulk of modules and heavy materials.
· Road transport: Delivery via highways to Semey, then via regional roads to Kurchatov. The condition of the Semey-Kurchatov highway will require assessment and possible repair or strengthening to accommodate heavy-duty vehicle traffic.
· Water transport (Irtysh River): The Irtysh River is navigable. It is theoretically possible to deliver certain types of cargo (especially large, non-urgent, or bulk cargo) to the river ports of Semey or Pavlodar, followed by transshipment to rail or road transport. Direct delivery of modules by water to Kurchatov is unlikely.
· Key logistical challenges for Kurchatov: Although rail access is good, it is generally remote from major international seaports. Logistics will primarily focus on land routes from Russia, China, and within Kazakhstan.
[bookmark: _Toc199346923]6.2.4. Logistics solutions for the Aktau site (Mangistau region):
· Sea transport (key option for international deliveries): The Aktau International Sea Trade Port on the Caspian Sea is the site's main logistical advantage. The port can accommodate vessels of various classes and handle container, general, and oversized cargo. This opens up opportunities for shipping modules and equipment by sea from China (via its eastern ports and further, for example, along the Northern Sea Route or through the Suez Canal and the Black/Azov Seas with transshipment, or via Russia's inland waterways to the Caspian Sea), Turkey, Iran, and Europe.
· Rail transport: From the port of Aktau or directly via the Kazakh railway network. Aktau (Mangyshlak station) is connected by rail to the rest of Kazakhstan. Modules delivered to the port can be transferred to railway platforms.
· Road transport: Used for cargo delivery from the port/railway station to the VZhG site, as well as for some local deliveries. A road network exists in the region, but overland delivery of modules from remote production centers (e.g., Europe or central Russia) would require very long distances.
· Key logistical challenges for Aktau: Despite the presence of a port, sea freight costs, transit times, and potential delays due to weather conditions at sea must be considered. Overland routes involve long distances. The specific desert climate (heat, dust) can impact the transportation and storage conditions of certain materials.
[bookmark: _Toc199346924]6.2.5. Special considerations when sourcing from China (for all locations, if applicable):
· Rail routes: These are the most likely option for overland shipments from China. The main border crossings are Dostyk-Alashankou and Khorgos-Altynkol. Container trains and specialized flatcars will be used. Close coordination with JSC NC Kazakhstan Temir Zholy (KTZ) and Chinese railway operators will be required.
· Road routes: Via existing road checkpoints (e.g., Khorgos, Bakhty, Maykapchagay). Suitable for more flexible or urgent deliveries, but typically more expensive and subject to volume and size restrictions for bulk shipments of modules.
· Multimodal routes: For example, for Aktau: road/railway across China to the port – sea freight – Aktau port. For Ulken and Kurchatov: road/railway across China to the border with Kazakhstan – then road/railway across Kazakhstan.
· "The Last Mile": Regardless of the primary mode of delivery to the region, the final section from the nearest railway station, port, or major logistics hub to the VZhG construction site will most likely be carried out by road transport.
[bookmark: _Toc199346925]6.3. Organization of construction and installation works (C&IW)
· Engage a general contractor or several specialized contractors with experience in constructing modular towns and licenses for the relevant types of work in the Republic of Kazakhstan.
· Development of a detailed Work Production Plan (WPP).
· Providing the construction site with the necessary equipment (cranes, loaders, transport).
· Organization of incoming quality control of incoming modules and materials.
· Installation of modules on pre-prepared foundations, connection of modules, sealing of joints.
· Installation and connection of internal and external utility networks.
· Landscaping.
· Strict control over compliance with safety and labor protection regulations.
[bookmark: _Toc199346926]6.4. Management and operation of the VZhG
· Creation of a specialized management company (MC) or a division of the NPO EFIS responsible for the comprehensive management of the VZhG.
· Management company staff: administrators, building and network engineers, plumbers, electricians, HVAC specialists, cleaning staff, security, canteen staff (if not outsourced), medical staff, specialists in working with multinational teams (possibly psychologists, translators, leisure organizers).
· Development and implementation of the Rules of Residence in the VZhG, mandatory for all residents.
· Organization of regular technical maintenance of all buildings and engineering systems.
· Ensuring security and access control.
· Organization of food, medical care, cultural and household services.
· Waste management, cleaning of the territory.
· Interaction with local authorities and services.
· Establishing a resident feedback system to promptly resolve any issues that arise. Particular attention will be paid to handling complaints and suggestions from representatives of various cultures.
[bookmark: _Toc199346927]6.5. Dismantling and reclamation of the territory
· Upon completion of the NPP construction project and if there is no further need for the VZHG, a plan for its dismantling must be developed and implemented.
· Determining the fate of modular structures: relocation to another site, sale, transfer to the balance sheet of local authorities, or disposal.
· Dismantling of utility networks and structures.
· Reclamation of the occupied land plot in accordance with the environmental requirements of the Republic of Kazakhstan and land use conditions.
[bookmark: _Toc199346928]Section 7: Preliminary Risk Assessment
[bookmark: _Toc199346929]7.1 Technical risks
· Inadequacy of the selected modular solutions ("... or similar") to the extreme climatic conditions (severe frost, heat, winds, dust storms) or seismic loads of a specific site.
· Errors in foundation design due to incomplete or inaccurate engineering and geological surveys.
· Problems with the quality of manufacturing or installation of modules, leading to a violation of tightness, thermal insulation, and strength.
· Failures in operation or insufficient capacity of utility systems (water supply, sewerage, electricity, heating, ventilation) due to design errors, poor-quality equipment, or improper operation, especially when scaling.
· Rapid wear of materials and structures during intensive use and exposure to aggressive environmental factors (for example, corrosion in Aktau).
[bookmark: _Toc199346930]7.2. Logistics risks
· Delays in delivery of modules and equipment due to problems with manufacturers, transport companies, customs, or adverse weather conditions.
· Damage or loss of modules/equipment during transportation and handling operations.
· A significant increase in the cost of transportation due to rising tariffs, route changes, and the need to use more expensive modes of transport.
· Insufficient capacity of the existing transport infrastructure (roads, railway stations, ports) to handle large volumes of cargo.
· Difficulties with organizing the "last mile" – delivery from the main transport hub to the construction site.
[bookmark: _Toc199346931]7.3. Regulatory risks
· Changes in the legislation of the Republic of Kazakhstan (building codes, sanitary regulations, environmental requirements, tax legislation, customs regulations) during the project implementation.
· Difficulties in obtaining the necessary permits, approvals and licenses from government agencies of the Republic of Kazakhstan.
· Problems with certification of imported modules and equipment for compliance with Kazakhstani standards.
· Legal disputes with contractors, suppliers or local authorities.
[bookmark: _Toc199346932]7.4. Social risks
· Difficulties in the socio-psychological adaptation of a large multinational and multicultural group to living conditions in the VZhG and to the local environment.
· The emergence of intercultural, interethnic or interreligious tensions and conflicts among residents.
· Problems associated with prolonged isolation of workers from their families and familiar social environment (especially relevant for remote sites).
· Negative attitudes or fears on the part of the local population towards large numbers of migrant workers.
· Insufficient levels of living comfort, quality of food or medical care, leading to a decrease in morale and productivity.
· Risks associated with violation of discipline and law and order in the VZhG.
[bookmark: _Toc199346933]7.5. Environmental risks
· Environmental pollution (soil, water, air) as a result of construction work, operation of gasification plants (wastewater, boiler emissions, waste) or emergency situations.
· Negative impact on local ecosystems, flora and fauna.
· Problems with the disposal or burial of large volumes of solid household and construction waste.
· Insufficient reclamation of the territory after dismantling the VZhG.
[bookmark: _Toc199346934]7.6. Financial risks
· Significant overrun of the approved project budget due to increased costs of materials, equipment, transportation services, unforeseen work, or inflation.
· Currency risks when purchasing imported modules and equipment.
· Ineffective management of operating costs of the VZhG.
· Fines and penalties for failure to comply with regulations or contract terms.
[bookmark: _Toc199346935]7.7. Risk mitigation measures (preliminary)
· Technical: Careful selection of module suppliers with proven experience, comprehensive engineering surveys, development of a detailed design taking into account all loads and impacts, multi-stage quality control, selection of reliable equipment, and redundancy of engineering systems.
· Logistics: Detailed logistics planning with the involvement of experienced forwarders, cargo insurance, diversification of routes and modes of transport, creation of buffer warehouses.
· Regulatory and legal: Engaging qualified lawyers specializing in the legislation of the Republic of Kazakhstan, obtaining all necessary permits in advance, and constantly monitoring changes in legislation.
· Social: Development and implementation of an adaptation and integration program for a multinational team, creation of comfortable living and leisure conditions, organization of the work of psychologists and intercultural communication specialists, provision of high-quality nutrition and medical care, interaction with the local population.
· Environmental: Conducting an Environmental Impact Assessment (EIA), using modern wastewater treatment and waste management technologies, regular environmental monitoring, and developing a reclamation plan.
· Financial: Careful budgeting and cost control, use of currency risk hedging mechanisms, creation of a reserve fund for unforeseen expenses.
[bookmark: _Toc199346936]Section 8: Conclusions and Recommendations
[bookmark: _Toc199346937]8.1 General conclusion
The creation of a modern Temporary Residential Campus (TRC) is a critical and integral part of the successful implementation of the nuclear power plant construction project in the Republic of Kazakhstan. The use of fully prefabricated modular technologies ("... or similar") appears to be the most effective solution for ensuring the required speed of construction, scalability, quality, and flexibility of the personnel accommodation infrastructure.
Implementing Stage 1 of the 5,000-person VZhG , intended for personnel in the preparatory and early construction phases, is technically feasible. However, a key strategic aspect is the initial planning of this camp as part of a larger accommodation system designed to accommodate a peak workforce of 10,000-12,000 people. This requires integrating scalability principles into all elements of the master plan, engineering systems, and social infrastructure.
The success of the VZhG project will depend on many factors, including careful site selection, detailed design solutions that take into account Kazakhstan's harsh climatic conditions and specific engineering, geological, and seismic conditions, strict adherence to Kazakhstan's regulatory requirements, effective logistics and construction, and professional campus management with special attention to the needs of a multinational and multicultural workforce.
[bookmark: _Toc199346938]8.2. Recommendations for site selection (criteria)
The final selection of a site for the VZhG should be based on a multifactorial analysis following detailed surveys. Key criteria for comparison and selection include:
· Minimizing risks for the NPP project: Proximity to the main NPP construction site while respecting sanitary protection zones.
· Engineering-geological and seismic suitability: The most favorable conditions for construction and operation, minimizing the costs of foundations and seismic protection.
· Climate conditions: Less extreme conditions (if available) can reduce heating/air conditioning operating costs and improve comfort.
· Transport accessibility and logistics efficiency: Availability or possibility of creating efficient transport corridors for delivery of modules, materials, equipment and personnel.
· Availability of resources: Water, electricity, fuel (the possibility of connecting to existing networks or creating autonomous sources at the lowest cost).
· Environmental safety: Minimal impact on the environment and no unsolvable environmental restrictions.
· Socio-economic factors: Possibility of positive interaction with the local community, availability (limited) of local labor to service the VZhG.
· Total cost: Total costs for site preparation, construction and operation of the VZhG.
[bookmark: _Toc199346939]8.3. Recommendations for further steps for NPO EFIS
To successfully implement the project to create a VZhG, NPO EFIS recommends taking the following steps:
1. Initiate and secure funding for comprehensive engineering surveys (geological, geodetic, hydrometeorological, and environmental) and a Detailed Seismic Microzonation (DSMM) at priority sites being considered for nuclear power plants and gas turbine generators. This data will serve as the basis for all subsequent design decisions.
2. Develop a detailed feasibility study (FS) for the construction of a water-powered gas turbine (Phase 1 for 5,000 people and the concept of expansion to 10,000-12,000 people). The FS should include an analysis of options, cost calculations, timeline assessment, and a determination of economic viability.
3. Form a working group or designate a responsible unit within the NPO EFIS to coordinate all issues related to the creation of the VZhG.
4. Attract, on a competitive basis, a qualified design organization (or consortium) that has a design license in the Republic of Kazakhstan and experience in developing projects for complex climatic and seismic conditions, as well as, preferably, experience in designing rotational camps or large residential complexes.
5. Develop, in collaboration with the selected design organization, a formal, detailed Technical Specification (TS) for the design of the VZhG (Stage 1 and expansion concept) , using this Analytical Report as a basis.
6. Develop a comprehensive strategy and detailed master plan for the deployment of all personnel during the peak construction period (10,000 - 12,000 people), including the phased development of the VZhG, determination of the required resources at each stage and synchronization with the NPP construction schedule.
7. When designing the engineering infrastructure for Stage 1 (5,000 people), include solutions that will ensure its subsequent effective expansion or increase in capacity without significant restructuring or interruption of operations.
8. Initiate preliminary consultations with leading international, Kazakh, Chinese, and other potential suppliers of modular solutions to assess their technical capabilities, production capacity, estimated cost and delivery times, and their willingness to adapt their products to Kazakhstan's requirements.
9. Develop a detailed plan for managing a multinational and multicultural team in the VZhG, including aspects of living conditions, food, leisure, safety and conflict resolution.
10. Conduct an assessment and plan of supply chains for the delivery of modules and materials to priority sites.
11. Begin working on issues of obtaining the necessary permits and approvals from government agencies of the Republic of Kazakhstan.
This Analytical Report provides a comprehensive, albeit preliminary, overview of key aspects related to the creation of a large-scale Temporary Residential Campus for the construction of a nuclear power plant in Kazakhstan. Its subsequent use as a basis for more detailed studies will allow NKO EFIS to systematically address this complex and challenging task.
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