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Annotation
This Guide is a comprehensive document defining the scope, content, and procedures for providing engineering and consulting services related to the use of prefabricated modular buildings (PFMBs) as the primary building blocks for the construction of temporary housing complexes (TRCs) intended to accommodate personnel at nuclear industry projects. This document is intended for clients (investors), design organizations, modular building manufacturers, construction, installation, and operating organizations, as well as regulatory authorities.
The Guide details the advantages and limitations of using modular buildings, classifying them by design, functional purpose, climate performance, and mobility. Particular attention is paid to the design aspects of modular buildings, including master plan development (taking into account zoning for a multicultural workforce), foundation requirements, utility design and connection, as well as the specifics of designing modules for various purposes and fire safety issues.
This document covers key aspects of the production, supply, logistics, installation, and commissioning of modular buildings from the mineral-rich waste. It also addresses the operation, maintenance, and repair of modular buildings, as well as their dismantling, relocation, or disposal upon completion of the project, including site reclamation. The economic aspects of using the mineral-rich waste and regulatory issues are also considered.
Appendix A of the Guide contains a list of parameters requiring clarification and adaptation in accordance with the regulatory requirements of the host country and the specifics of a particular project. (Note: Appendices B "List of Buildings, Structures, and Other Facilities of a Standard Temporary Residential Camp" and C "List of Definitions and Abbreviations Used in the Document" exist as separate reference materials.)
This Guide aims to assist in making informed decisions and applying best practices in the creation of modern, safe, cost-effective and comfortable Temporary Residential Camps based on prefabricated modular buildings.
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1. Introduction
[bookmark: _Toc199266864]1.1. The relevance of using modular buildings of full factory readiness (MZ PZG) for temporary residential towns (VZhG)
The creation of temporary accommodation camps (TACs) for personnel at large industrial facilities, particularly in the nuclear industry and in remote or inaccessible areas, is a complex and challenging task. Traditional TAC construction methods can be time-consuming, logistically challenging, and have a significant impact on the local environment. In this context, the use of prefabricated modular buildings (PFMH) represents a modern and effective solution that significantly optimizes the TAC construction process.
Prefabricated modular buildings (PZG) are prefabricated structural elements or entire buildings, manufactured in a factory to the highest degree of completeness, including interior finishes, utility systems, and, in some cases, even basic furnishings. These modules are delivered to the VZG construction site and assembled in the shortest possible time. Their use is relevant for a number of reasons:
· Compressed project implementation timelines: Large industrial projects often require the rapid mobilization of personnel and, accordingly, the prompt creation of infrastructure for their accommodation.
· Working in remote and challenging conditions: Delivering prefabricated modules to remote sites with underdeveloped infrastructure is often preferable to organizing full-scale construction on-site.
· Quality and standardization requirements: Factory production allows for a higher and more consistent level of quality in structures and engineering systems compared to open-air construction, especially in unfavorable climatic conditions.
· The need for mobility and relocation: For projects with a limited timeframe or phased development of territories, the ability to quickly dismantle and relocate the VZhG to a new location with minimal losses is important.
· Environmental considerations: The use of MZ PZG reduces the volume of construction work on site, the amount of waste and the overall environmental impact at the location of the VZG.
· Ensuring comfortable and safe living conditions: Modern modular technologies allow us to create residential buildings that meet high standards of comfort, safety, and energy efficiency.
These factors make fully prefabricated modular buildings an attractive and often optimal element base for the creation of VZhG of various scales and purposes.
[bookmark: _Toc199266865]1.2. Purpose and objectives of this Guide
The purpose of this Guide is to provide systematic information and practical recommendations on the use of fully prefabricated modular buildings as the main element base for the creation of temporary residential towns intended for the accommodation of personnel at nuclear industry projects.
Management Tasks:
· To determine the advantages and limitations of using the MZ PZG for VZG.
· To present the classification and typology of modular buildings used to create VZhG.
· Describe the design features of modular buildings, including the development of master plans, foundation requirements, and utility connections.
· To examine key aspects of production, supply, logistics, installation and commissioning of modular buildings.
· To cover issues of operation, maintenance, repair, as well as dismantling, relocation or disposal of modular buildings.
· To analyze the economic aspects of the application of the Ministry of Health of the Russian Federation.
· To provide an overview of the regulatory framework and standardization in the field of modular construction as applied to VZhG.
· To promote improvement of the quality, safety and efficiency of creation and operation of the VZhG based on the MZ PZG.
[bookmark: _Toc199266866]1.3. Scope
This Guide is intended for use by a wide range of professionals and organizations involved in the planning, design, construction, assembly, and operation of temporary residential towns based on fully prefabricated modular buildings, including:
· Customers (investors) of projects for the construction of nuclear energy facilities.
· Design organizations developing documentation for the VZhG.
· Manufacturers and suppliers of modular buildings.
· Construction and installation organizations that carry out the assembly and connection of modular VZhG.
· Operating organizations responsible for the maintenance and servicing of the gas turbine plant.
· Controlling and supervisory bodies.
The recommendations of the Guide can be applied when creating temporary housing units of various capacities and purposes, for both short-term and long-term accommodation of personnel in various climatic and geographical conditions.
[bookmark: _Toc199266867]1.4 Basic definitions and terminology
For the purposes of this Guide, the following key definitions and terms apply:
· Temporary Residential Camp (TRC): A complex of buildings and structures of a temporary nature intended for organized accommodation and everyday services for personnel participating in the implementation of a project (for example, the construction of a nuclear energy facility) for a specified period of time.
· Prefabricated Prefinished Volumetric Construction (PPVC) Module / Full Factory-Built Modular Building: A building or its volumetric structural element (module) manufactured in a factory to the maximum degree of completion, including load-bearing structures, enclosing structures, interior finishes, pre-installed engineering systems (electrical, plumbing, HVAC), and possibly built-in furniture and equipment. PPVC modules are delivered to the construction site either prefabricated or in large units for subsequent assembly.
· Block-Container Unit: A standardized, voluminous module, typically based on a metal frame, with enclosing structures, designed for use as an independent building (a change house, a security post) or as an element of a larger modular building.
· Transpack (Transportable Package) / Flat-Pack Container / Collapsible Modular Unit: A type of modular structure delivered to the site in disassembled form (as a package of panels and elements), which ensures compactness during transportation and quick assembly on site.
· VZhG Element Base: A set of key design and technological solutions used to construct VZhG buildings and structures. In the context of this document, these are primarily prefabricated modular buildings.
· Mobility (of the VZhG or modules): Ability to be quickly dismantled, transported and re-assembled in a new location while maintaining operational characteristics.
· Life cycle of a modular building (as part of a residential building): The period that includes design, production, transportation, installation, operation, maintenance, repair, dismantling (relocation) and disposal of the modular building.
(Other terms will be defined as they appear in the text of the Guide or may be included in a separate Appendix, “List of Definitions and Abbreviations,” which exists as a separate reference material.)
[bookmark: _Toc199266868]2. Advantages and limitations of using MZ PZG for VZG
The decision to use prefabricated modular buildings (PFM) as the main element base for the creation of temporary residential towns (TRT) should be based on a thorough analysis of their advantages and potential limitations in relation to the specific conditions of the project.
[bookmark: _Toc199266869]2.1. Key advantages of the MZ PZG:
· Speed of construction and commissioning: This is one of the main advantages. Prefabricated modules are produced in parallel with site preparation, significantly reducing the overall construction time for the VZhG compared to traditional construction. Rapid on-site installation allows for prompt provision of housing for personnel.
· High degree of prefabrication: Modules are delivered to site fully assembled, often including interior finishes, utility lines (electrical, plumbing, ventilation), installed windows, doors, and sometimes even built-in furniture and plumbing fixtures. This minimizes the amount of construction, assembly, and finishing work on site, reducing dependence on weather conditions and the skills of local labor.
· Mobility and relocation: Many types of MZ PZG (especially block containers and transpacks) are designed from the outset to allow for repeated assembly/dismantling and transportation. This is critical for projects with a limited timeframe, phased development, or when the MZG needs to be relocated to a new location.
· Standardization of solutions and quality control: Factory-based production facilities ensure strict quality control at all stages of module production, guaranteeing compliance with design specifications and standards. The use of standardized, unified modular solutions simplifies the design, installation, and subsequent operation of the VZhG.
· Ability to operate in various climatic conditions: Modern MZ PZG can be designed and manufactured for operation in a wide range of climatic zones – from arctic to tropical, using appropriate thermal insulation materials, heating and air conditioning systems.
· Reducing environmental impact during construction: The bulk of "dirty" construction work is transferred to the factory floor. Construction waste, noise, dust, and other negative environmental impacts are reduced at the VZhG construction site.
· Cost Predictability: Factory production and standardization of solutions contribute to more accurate budget planning and reduce the risk of unexpected costs during the construction phase of the VZhG.
· Flexibility of planning solutions: Despite the standardization of individual modules, their combination allows for the creation of buildings and complexes of various configurations and functional purposes.
[bookmark: _Toc199266870]2.2. Possible limitations and features of the Ministry of Health of the Russian Federation:
· Restrictions on architectural solutions and number of floors: Although modern modular technologies are constantly evolving, compared to capital construction, there may be certain limitations on the complexity of architectural forms and maximum number of floors for VZhG buildings (usually up to 2-3 floors for standard solutions, although higher options with specialized design solutions are possible). Furthermore, some national regulatory requirements in the country hosting a nuclear facility regarding minimum floor area per person, ceiling height, and other sanitary and hygienic or design parameters may not always correlate with the standard solutions and dimensions offered by module manufacturers. Manufacturers often focus on dimensions that are multiples of sea container dimensions or on their own standardized product lines. This may require either adapting VZhG design solutions or finding manufacturers capable of manufacturing modules according to individual specifications that comply with local regulations, which may impact cost and timelines.
· Module transportation requirements: The dimensions and weight of finished modules can limit their delivery to remote or hard-to-reach sites, requiring specialized transport and logistics. Compact transpack solutions partially alleviate this problem.
· The need for careful site and foundation preparation: The quality and durability of prefabricated modular buildings largely depend on proper site preparation and the installation of reliable foundations capable of supporting the loads from the modules and ensuring their stability.
· Dependence on the manufacturer and delivery conditions: The quality and delivery times of the PZG MZ directly depend on the selected manufacturer, its production capacity, experience, and workload.
· Service life and durability issues: The estimated service life of modular buildings is typically shorter than that of permanent structures, although modern, high-quality modules can last for decades with proper maintenance. It's important to consider this factor when planning long-term projects.
· Joints between modules: The quality of sealing and thermal insulation of joints between individual modules is a critical aspect affecting the overall energy efficiency and living comfort of the VZhG. Careful inspection is required during installation.
· Perception and Psychological Comfort: In some cases, staff may have a biased attitude toward living in "containers" or "trailers." It is important to ensure a high standard of interior decoration, equipment, and overall amenities in the temporary housing facility to create a comfortable psychological atmosphere.
Careful consideration of these advantages and limitations allows one to make an informed decision on the feasibility of using the MZ PZG for a specific VZHG and to develop optimal design and organizational solutions.
[bookmark: _Toc199266871]3. Classification and types of modular buildings for residential buildings
Prefabricated modular buildings (PBM) used to create temporary residential towns can be classified according to a number of criteria, which helps in selecting the optimal solutions for a specific project.
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· Volumetric Block-Container Units:
· Description: The most common type. They are prefabricated modules, typically built on a durable metal frame (often of standardized dimensions comparable to ISO containers, but may have other dimensions as well), with pre-installed wall panels, roof, floor, windows, and doors. They have a high degree of factory readiness.
· Advantages: Durability, possibility of multiple relocation, quick installation, good protection from external influences.
· Features: There may be limitations on the internal space of one module; transportation requires specialized transport due to its bulk.
· Prefabricated Panel Buildings (Panelized Modular Buildings):
· Description: They consist of individual panels (wall, roof, floor), manufactured in a factory, which are assembled on-site onto a prefabricated frame (metal or wood) or frameless. The degree of prefabrication of the panels may vary.
· Advantages: Greater flexibility in layout and architectural solutions compared to block containers, allowing for larger spaces. Panels are easy to transport.
· Features: Greater volume of assembly work on site, higher dependence on weather conditions during installation, less mobility during frequent relocations compared to solid block containers.
· Transpacks (Transportable Packages) / Flat-Pack Containers / Collapsible Modular Units:
· Description: A special type of module that is delivered to the site in a compact, folded form (floor, roof, and wall panels are packed together). Assembled on-site using lifting mechanisms or manually.
· Advantages: Significant savings on transportation costs (several transpacks can be shipped instead of one large block container). Quick assembly on site.
· Features: The structure may be less rigid than welded block containers. Requires specific conditions for assembly.
· Wood-Framed Modular Units:
· Description: Modules whose supporting structure is a wooden frame. They can be either solid or panel-shaped.
· Advantages: Environmental friendliness, good thermal insulation properties of wood, the ability to create a comfortable microclimate.
· Features: Requires special wood treatment to protect against moisture, fire, and pests. Use may be restricted in some regions or for facilities with increased fire safety requirements.
[bookmark: _Toc199266873]3.2. By functional purpose:
Modular buildings within the VZhG serve various functions. Their typology is similar in purpose to the typical composition of VZhG facilities:
· Accommodation Modules: For housing engineering and technical personnel, workers, management, and possibly families. They vary in size, number of rooms, and comfort level.
· Ablution Modules (Sanitary Units): Include toilets, showers, and washbasins. They can be either freestanding or integrated into residential units.
· Administrative and Amenity Modules: Offices, headquarters, meeting rooms, locker rooms, clothes dryers.
· Catering Modules: Canteens, kitchens, food storage areas, buffets.
· Medical Modules: Medical centers, isolation rooms, treatment rooms.
· Technical and Utility Modules: Electrical panels, pump rooms, boiler rooms (if modular), workshops, inventory and materials warehouses, security posts.
· Recreation Modules: Lounges, gyms, libraries.
[bookmark: _Toc199266874]3.3. By climatic performance:
· Standard version: For moderate climate conditions.
· Northern version (Arctic/Winterized Modules): With enhanced thermal insulation of walls, roof, floor, special window and door units, high-power heating systems, sometimes with vestibules to prevent heat loss.
· Southern/Tropical version (Tropical/Hot Climate Modules): With improved ventilation, air conditioning systems, sun protection elements, materials resistant to high humidity and UV radiation.
[bookmark: _Toc199266875]3.4. By degree of mobility and possibility of redeployment:
· Stationary modules: Designed for long-term operation in one place; dismantling and relocation are difficult or impractical.
· Mobile (relocatable) modules: The design initially provides for the possibility of repeated dismantling, transportation and re-assembly with minimal loss of operational qualities.
· Mobile Units / Trailer-Mounted Units: Mounted on a wheeled chassis, providing maximum mobility, but are typically smaller in size and have more limited functionality.
The choice of modular building type depends on many factors, including project requirements, budget, timeframe, site conditions, climate, logistics capabilities, and the planned lifespan of the modular building.
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The design of temporary residential towns (TRT) using prefabricated modular buildings (PFM) has its own specific features that must be taken into account in order to create a functional, safe, and cost-effective facility.
[bookmark: _Toc199266877]4.1. Features of the development of the general plan of the VZhG using the MZ PZG:
· Placement of modules and buildings:
· The site layout must take into account the standard dimensions of the selected module types and ensure their optimal placement to form residential, administrative, utility, and technical zones.
· It is necessary to provide convenient and safe routes for delivery and installation of modules at project sites.
· When grouping modules to create larger buildings, the requirements for their connection, sealing of joints and provision of unified engineering systems must be taken into account.
· Organization of driveways and pedestrian areas:
· The width and turning radii of on-site roads must be sufficient for maneuvering vehicles delivering and installing modules (truck cranes, long vehicles).
· Pedestrian paths must provide safe and convenient access to all buildings and facilities of the VZhG and be separated from the roadway.
· The layout must take into account the flow of personnel and transport.
· Fire breaks and safety requirements:
· Distances between modular buildings and groups of buildings must comply with the fire safety regulations of the country of location and also take into account the fire resistance class of the modular structures used.
· It is necessary to provide free passages for fire-fighting equipment to all buildings and structures.
· The location of evacuation exits from buildings and evacuation routes within the territory of the VZhG must ensure the rapid and safe evacuation of people.
· Taking into account the engineering, geological and topographic conditions of the site:
· The layout should make maximum use of the natural topography to minimise excavation work and organise surface runoff.
· The bearing capacity of the soil must be taken into account when selecting the installation locations of modules and types of foundations.
· Zoning of the territory:
· Clear functional zoning (residential, administrative, utility, technical, recreational zones) taking into account wind rose (to minimize the transfer of odors and noise from technical zones to residential ones), insolation and lighting requirements.
· When planning zoning, it is important to consider the multicultural and multinational nature of the workforce being accommodated. This may include:
· The possibility of creating separate blocks or zones for the residence of different national or cultural groups in order to minimize domestic conflicts and provide comfortable conditions taking into account traditions (for example, dietary habits, everyday life, religious practices).
· The location of public areas (canteens, recreation areas, places for religious rites) so that they are accessible and acceptable to all groups of residents.
· Taking into account linguistic aspects when placing signs, information boards and organizing public services.
[bookmark: _Toc199266878]4.2. Requirements for foundations for modular buildings:
The choice of foundation type for the MZ PZG depends on the weight and dimensions of the modules, the characteristics of the foundation soils, climatic conditions (freezing depth) and the planned service life of the VZG.
· Shallow strip foundations: Can be used for lightweight, single-story modular buildings on sufficiently strong soils.
· Slab (monolithic or precast) foundations: Provide uniform load distribution and good stability, suitable for most types of modular buildings, including two- and three-story buildings, as well as for soft soils.
· Pile foundations (driven, screw, bored): Effective on soft, heaving, or permafrost soils, as well as on significant elevation changes. Screw piles ensure rapid installation and easy dismantling.
· Freestanding piers or blocks (columnar foundations): Can be used to install individual lightweight block containers or modules on a level and compacted site.
· Accuracy requirements: Foundations for modular buildings must be constructed with high precision in terms of geometric dimensions and elevation marks to ensure proper joining of modules.
· Ventilated Crawl Space: For many types of modular buildings, a ventilated crawl space is recommended to prevent moisture accumulation and freezing of the ground beneath the floor.
[bookmark: _Toc199266879]4.3. Design of utility networks and their connections to modular buildings:
The design of utility networks for reinforced concrete structures made of reinforced concrete must ensure their reliable operation, ease of installation, maintenance and, if necessary, dismantling.
· Power supply systems:
· Calculation of electrical loads taking into account all consumers of the VZhG.
· Design of external power supply system (from the main source and backup generators).
· Wiring of internal networks in modules (often performed at the factory) and inter-module connections.
· Providing grounding and lightning protection.
· Water supply and sewerage systems:
· Design of cold and hot water supply networks taking into account connection points in modules.
· Design of domestic and, if necessary, industrial sewerage systems, including systems for collecting wastewater from sanitary modules, kitchens (with grease traps), and laundries.
· Taking into account the possibility of quick-release connections for mobile VZhG.
· Thermal insulation of pipelines in cold climates.
· Heating, ventilation and air conditioning (HVAC) systems:
· Selecting the type of heating system (electric, water from a central or modular boiler room, gas) depending on climatic conditions and availability of energy resources.
· Calculation of ventilation systems (natural, forced, supply and exhaust) to ensure standard air exchange in premises for various purposes.
· Design of air conditioning systems for hot climates or special spaces.
· Integration of HVAC systems, provided in the factory configuration of modules, with general camp systems.
· Communication and data transmission systems:
· Design of telephone networks, data transmission (Internet), warning systems.
· Consideration of the possibility of installing satellite communication equipment for remote VZHG.
· Connection points: The design must clearly define the connection points of external utility networks to each module or group of modules, ensuring ease of installation and maintenance.
[bookmark: _Toc199266880]4.4. Design features of modules for various purposes:
When designing the MZ PZG for the VZG, it is necessary to take into account the specific requirements for modules of various functional purposes:
· Residential modules: The layout must provide the standard area per person, the necessary set of furniture, natural lighting and ventilation, and sound insulation between rooms and modules.
· Sanitary modules: Rational placement of plumbing equipment, use of moisture-resistant materials, ensuring effective ventilation and ease of cleaning.
· Canteen and kitchen modules: Compliance with sanitary and epidemiological standards and requirements for the flow of technological processes, equipment placement, ventilation systems (with grease traps for stove hoods) and sewerage (with grease traps for drains).
· Administrative modules (offices): Ergonomic layout of workstations, sufficient lighting, possibility of connecting office equipment.
· Medical modules: Compliance with special sanitary requirements, availability of necessary premises (reception room, treatment room, isolation room), possibility of connecting medical equipment.
· Technical modules (electrical panels, pump rooms, boiler rooms): Ensuring safe access for equipment maintenance, compliance with fire and electrical safety requirements, the presence of ventilation systems and, if necessary, fire extinguishing systems.
[bookmark: _Toc199266881]4.5. Issues of unification and standardization of modular solutions:
· The use of unified and standardized modules and their components (windows, doors, engineering equipment) simplifies the design, production, installation, operation and repair of VZhG.
· Standardization allows for shorter delivery times, lower costs, and ensures interchangeability of components.
· It is recommended to use modules that comply with international or recognized national standards (e.g. ISO standards for containers if they are used as a base).
4.6. Stability and durability of modular structures under specific operating conditions:
· The design must take into account the expected service life of the VZHG and select modules with an appropriate resource.
· It is necessary to evaluate the resistance of module materials to the climatic factors of the region (temperature changes, humidity, UV radiation, wind and snow loads).
· Measures must be taken to protect structures from corrosion, decay (for wooden elements), and exposure to aggressive environments (if any).
4.7. Fire safety of VZhG from modular buildings:
· The design of the reinforced concrete structures made of reinforced concrete must fully comply with the fire safety requirements of the host country.
· It is necessary to take into account the fire resistance class of the modular structures and individual materials used.
· Development of evacuation plans and provision of a sufficient number and width of evacuation routes and exits from each building and from the territory of the VZhG.
· Design and installation of automatic fire alarm, notification and evacuation control systems for people in case of fire.
· Providing the fire department with primary fire extinguishing equipment (fire extinguishers) and, if necessary, internal and external fire water supply systems.
· Compliance with regulatory fire gaps between buildings and structures.
Careful design of a modular building-based VZhG, taking into account all the above aspects, is the key to creating a safe, functional and comfortable facility for personnel accommodation.
[bookmark: _Toc199266882]5. Production, supply and logistics of modular buildings
The effectiveness of creating a Temporary Residential City (TRC) based on fully prefabricated modular buildings (FBM) largely depends on well-organized processes for their production, delivery, and logistics.
[bookmark: _Toc199266883]5.1. Requirements for the production of MZ PZG:
· Selecting a manufacturer: It is necessary to carefully approach the selection of a manufacturer of MZ PZG, assessing its experience, production capacity, the availability of quality certificates for products and quality management systems (for example, ISO 9001), as well as its reputation in the market.
· Compliance with design documentation: Module production must be carried out in strict accordance with approved design documentation, technical conditions, and specifications. Any deviations must be agreed upon with the Customer and the design organization.
· Quality control at the manufacturing plant:
· Incoming inspection of materials and components: Checking the compliance of materials and components arriving at the plant with established requirements.
· Operational control: Quality control of individual technological operations at all stages of module production (frame assembly, installation of enclosing structures, installation of windows and doors, installation of engineering systems, interior finishing).
· Acceptance inspection of finished products: Checking the completeness, geometric dimensions, quality of assembly and finishing of finished modules, and the operability of engineering systems (where possible, checking under factory conditions) before their shipment.
· Documentation: Each module or batch of modules must be accompanied by a product passport, certificates for the materials and equipment used, and other accompanying documentation confirming their quality and compliance with requirements.
· Testing: If necessary, standard or control tests of modules (e.g. for strength, tightness, thermal characteristics) can be carried out in accordance with the program agreed with the Customer.
[bookmark: _Toc199266884]5.2. Packaging, marking and transportation of modules:
· Packaging: Modules must be properly packaged to protect them from damage, weather conditions, and contamination during transportation and temporary storage. Particular attention should be paid to protecting window and door openings, protruding parts, finishing surfaces, and utility equipment. For transpacks, it is important to securely pack all components within the shipping package.
· Marking: Each module (or transport package) must be clearly and permanently marked with information on the product name, order number, overall dimensions, weight, slinging diagram, transportation and storage conditions, and other necessary data according to the design or shipping documentation. Marking must allow for easy identification of the module at the construction site.
· Transportation:
· Choice of transportation method: Depending on the dimensions and weight of the modules, the distance to the VZhG site, road conditions, and the availability of transport links, road, rail, water, or, in exceptional cases, air transport may be used. Combined transport is often used.
· Requirements for vehicles: Vehicles must be suitable for transporting large and heavy loads, ensure secure fastening of modules and their safety during transit.
· Route development and obtaining permits: To transport oversized modules, it is necessary to develop and coordinate a route, as well as obtain all necessary permits from road and transport authorities.
· Organizing an escort (if necessary): For particularly large or heavy modules, it may be necessary to organize an escort by cover vehicles or traffic police.
· Cargo insurance: It is recommended to insure modules during transportation.
[bookmark: _Toc199266885]5.3. Organization of loading and unloading operations:
· Requirements for lifting equipment: The type and lifting capacity of cranes or other lifting mechanisms must correspond to the weight and dimensions of the modules, as well as the conditions at the loading site (at the plant) and unloading site (at the VZhG site).
· Slinging schemes: For each type of module, approved slinging schemes must be developed and provided by the manufacturer to ensure safe lifting and handling.
· Personnel qualifications: Loading and unloading operations must be performed by qualified and certified personnel (slingers, crane operators) in compliance with all safety requirements.
· Integrity control: During loading and unloading, it is necessary to check the integrity of the modules and their packaging, recording any possible damage.
[bookmark: _Toc199266886]5.4. Storage of modules at the VZhG construction site:
· Temporary storage area: Must be prepared in advance, leveled, sufficiently compacted and, if necessary, drained to remove surface water.
· Placement of modules: Modules should be placed on the storage site in accordance with the installation plan, ensuring free access to them for lifting equipment and minimizing the number of overloads.
· Storage conditions: It is necessary to ensure storage conditions that comply with the manufacturer's recommendations to protect the modules from atmospheric influences, deformation and damage before installation (e.g. installation on temporary supports, covering with protective materials).
· Security: The storage area for modules must be provided with security to prevent unauthorized access and theft.
Careful planning and control at all stages of production, delivery and logistics of the MZ PZG are important conditions for the successful and timely creation of the VZG.
[bookmark: _Toc199266887]6. Installation and commissioning of the VZhG from modular buildings
The installation and commissioning stage of a Temporary Residential Campus (TRC) made from prefabricated modular buildings (PFM) requires careful planning, coordination, and control to ensure timely and high-quality completion of the work.
[bookmark: _Toc199266888]6.1. Preparation of the construction site:
· Engineering preparation: Includes clearing and leveling the area, constructing temporary roads and access roads for construction equipment, and organizing storage areas for modules and materials.
· Fencing and safety: Installation of fencing around the construction site, organization of access control, provision of fire safety and occupational health and safety measures.
· Layout of axes: Geodetic layout of axes of buildings and foundations in accordance with the general plan of the VZhG.
· Laying temporary utility networks: Providing the construction site with temporary electricity, water (if necessary) and communications.
[bookmark: _Toc199266889]6.2. Installation of foundations:
· Carrying out work on the construction of foundations of the selected type (strip, slab, pile, columnar) in strict accordance with the design documentation.
· Quality control of materials and work during foundation construction.
· Checking the geometric dimensions and elevation marks of the finished foundations before starting the installation of the modules.
[bookmark: _Toc199266890]6.3. Sequence and technology of installation of modular buildings:
· Development of a Work Production Plan (WPP): the WPP must define the sequence of module installation, the lifting equipment used, slinging schemes, measures to ensure the stability of the installed structures, and safety requirements.
· Delivery of modules to the installation site: Organization of delivery of modules from the storage site to the installation site.
· Installation of modules:
· Installation of modules on foundations using cranes or other lifting mechanisms.
· Precise positioning of modules in accordance with design axes and marks.
· Temporary and permanent fastening of modules to foundations and to each other (if provided for by the design).
· For transpacks – sequential assembly of module elements (floor, walls, roof) on site.
· Installation quality control: Operational control of the correct installation and fastening of modules, compliance with tolerances and design solutions.
[bookmark: _Toc199266891]6.4. Joining modules, sealing connections:
· Module connection: Performing work to connect adjacent modules into a single building structure in accordance with the manufacturer's instructions and design solutions (bolted connections, welding, etc.).
· Sealing of joints: Careful sealing of vertical and horizontal joints between modules, as well as areas adjacent to foundations and roofing, ensures watertightness, airtightness, and thermal insulation. Special sealants, sealing tapes, and flashings are used.
· Roofing installation (if not done at the factory or when joining several modules): Installation of roofing material over joined modules, ensuring the tightness of the roofing system.
[bookmark: _Toc199266892]6.5. Connection to external and internal utility networks:
· Connection to external networks: Connection of utility systems of modular buildings (electricity supply, water supply, sewerage, heating, communications) to the general camp external networks at the connection points provided for in the project.
· Intermodule utility connections: Connection of internal utility lines of adjacent modules (electrical cables, HVAC and water supply pipelines).
· Engineering systems testing: Hydraulic testing of water supply, heating, and sewerage systems; checking electrical networks for short circuits and proper connections.
[bookmark: _Toc199266893]6.6. Interior finishing and fittings of modules (if not done at the factory):
· If the modules are supplied without full interior finishing or equipment, the relevant work is carried out on site (e.g. laying floor coverings, finishing walls and ceilings, installing plumbing, electrical installations, and furniture).
· The volume of these works should be minimized when using the MZ PZG.
[bookmark: _Toc199266894]6.7. Commissioning of engineering systems:
· Conducting individual and comprehensive tests of installed utility systems (electricity supply, HVAC, water supply, sewerage, fire alarm, etc.).
· Adjustment of equipment and systems to bring them to design parameters.
· Registration of certificates of completion of commissioning works.
[bookmark: _Toc199266895]6.8. Acceptance and commissioning of the VZhG:
· Preparation of executive documentation: Formation of a set of executive documentation for the constructed VZhG, including drawings, hidden works reports, certificates for materials and equipment, test reports.
· Work of the acceptance committee: Presentation of the completed VZhG (or its individual stages/objects) to the acceptance committee with the participation of representatives of the Customer, the design organization, the operating organization and, if necessary, supervisory authorities.
· Elimination of comments: Prompt elimination of comments from the acceptance committee (if any).
· Registration of the commissioning certificate: Obtaining permission to commission the VZhG in accordance with the established procedure.
· Transfer of the VZhG to the operating organization: Formal transfer of the VZhG and all necessary documentation to the organization responsible for its further operation.
Adherence to installation technologies, strict quality control at all stages, and timely documentation are key factors for the successful commissioning of modular buildings.
[bookmark: _Toc199266896]7. Operation, maintenance and repair of modular buildings in VZhG
Efficient operation, timely maintenance, and high-quality repairs of fully factory-ready modular buildings (FBM) are key factors in ensuring their durability, safety, and comfortable living conditions for personnel in the Temporary Residential Town (TRT).
[bookmark: _Toc199266897]7.1. Features of operation of the MZ PZG in various climatic conditions:
· Cold climate:
· Monitoring and maintaining the efficiency of heating and thermal insulation systems.
· Preventing freezing of utility lines (water supply, sewerage), especially where they enter modules and in the underground space.
· Regularly clear roofs of snow and ice to prevent structural overload and leaks.
· Checking the tightness of joints between modules, window and door seals to minimize heat loss.
· Provide adequate ventilation to prevent excess humidity and condensation inside the premises.
· Hot climate:
· Ensuring efficient operation of air conditioning and ventilation systems.
· Protection of the outer surfaces of modules from overheating and exposure to UV radiation (use of appropriate materials and coatings).
· Dust control and timely cleaning of filters in ventilation and air conditioning systems.
· Providing sufficient shading of window openings (if necessary).
· Humid climate:
· Enhanced waterproofing measures for joints, roofs and foundations.
· Provide effective ventilation to prevent mold and mildew growth.
· Use of moisture-resistant materials in interior and exterior finishing.
· Monitoring the condition of metal structures for corrosion and timely anti-corrosion treatment.
· Areas with strong winds:
· Regularly check the reliability of fastening modules to the foundations and to each other.
· Monitoring the condition of roofing and exterior cladding.
[bookmark: _Toc199266898]7.2. Plans for maintenance and routine repairs of modular structures and engineering systems:
· Development of maintenance and preventive maintenance plans: Based on the recommendations of module and equipment manufacturers, and taking into account operating conditions, annual and monthly maintenance (M) and preventive maintenance (PM) schedules should be developed and approved for:
· Load-bearing and enclosing structures of modules (inspection, checking of fastenings, tightness of joints, condition of protective coatings).
· Roofing and drainage systems.
· Window and door units.
· Interior decoration of premises.
· Engineering systems (electricity supply, water supply, sewerage, HVAC, communication systems, fire alarm, etc.).
· Maintenance regulations: For each type of equipment and system, maintenance regulations must be developed that define the list, frequency, and technology of performing work.
· Documentation: All maintenance and repair work performed must be recorded in operation and repair logs and certificates of completion.
· Involvement of specialized organizations: Specialized service organizations can be engaged to perform complex types of maintenance and repair of engineering equipment.
· Spare parts and materials (SPTA): It is necessary to form and maintain a minimum stock of essential spare parts, consumables and tools required for maintenance and ongoing repairs.
[bookmark: _Toc199266899]7.3. Specifics of repair and replacement of modular building elements:
· Repairability: Most PZG MZs have good repairability. Damaged elements (wall panels, window units, utility system components) can often be easily replaced without significant impact on adjacent structures.
· Module Replacement: If an individual module becomes severely damaged or worn, it can be removed and replaced with a new or factory-refurbished module, minimizing downtime.
· Access to utilities: The design of the modules must provide convenient access to hidden utilities for inspection, repair and replacement.
· Use of standard components: The use of unified and standard components simplifies the search and procurement of spare parts for repairs.
[bookmark: _Toc199266900]7.4. Monitoring of technical condition:
· Regular inspections: Conducting scheduled (seasonal, annual) and unscheduled (after extreme weather events) inspections of the technical condition of modular buildings and utility systems.
· Instrumental control: If necessary, use of instrumental control methods (for example, thermal imaging survey to identify heat loss, checking the insulation resistance of electrical wiring).
· Data Analysis: Collection and analysis of data on identified defects, equipment failures, and resource consumption for planning repairs and reliability improvement measures.
· Involvement of experts: Specialized expert organizations may be involved to assess the condition of complex structures or systems.
Organizing high-quality operation, timely maintenance, and repair of the PZG MZ allows for an extension of their service life, ensuring the safety and comfort of personnel, and optimizing operating costs.
[bookmark: _Toc199266901]8. Dismantling, relocation or disposal of modular buildings
Completion of the project or phase for which the Temporary Residential Campus (TRC) was created from modular buildings of complete factory readiness (MBFW) requires careful planning and execution of work on its dismantling, possible relocation of the modules or their disposal, as well as reclamation of the occupied territory.
[bookmark: _Toc199266902]8.1. Planning and organizing the dismantling of the VZhG:
· Development of a Dismantling Plan: Before commencing work, it is necessary to develop a detailed Dismantling Plan for the VZhG, which should include:
· Assessment of the condition of modular buildings and engineering systems to determine the possibility of their reuse.
· Sequence of dismantling works.
· List of required equipment and resources.
· Measures to ensure safety and environmental protection.
· Waste management plan for dismantling waste.
· Work schedule.
· Obtaining necessary permits: If necessary, obtain permits for dismantling and removal of structures from local authorities or regulatory bodies.
· Disconnection of utility systems: Safe disconnection of the VZHG from external utility networks (electricity supply, water supply, sewerage, communications) and emptying of internal systems.
· Inventory and evaluation: Conducting an inventory of all modules, equipment and materials to determine their future purpose (relocation, sale, disposal).
[bookmark: _Toc199266903]8.2. Technology of dismantling modular buildings:
· Dismantling sequence: Dismantling of modular buildings is usually carried out in the reverse order of assembly:
· Dismantling of internal equipment and furniture (if they are not an integral part of the module).
· Disconnection of intermodule utility lines.
· Separation of joints between modules.
· Dismantling the roof (if it is common for a group of modules or is not made from factory-made elements).
· Dismantling individual modules from foundations using lifting equipment.
· For transpacks – disassembly into individual panels and elements.
· Maintaining Integrity: When dismantling modules intended for reuse, care must be taken to minimize damage to structures, finishes and utility systems.
· Marking: Modules and their components to be dismantled (especially for prefabricated panel systems or transpacks) must be clearly marked in accordance with the assembly diagram to facilitate subsequent installation.
[bookmark: _Toc199266904]8.3 Possibilities for reusing or repurposing modules:
· Relocation to a new facility: The main advantage of the PZG MZ is the ability to move them and reuse them on other projects or for other needs.
· Secondary market sales: Modular buildings in good technical condition can be sold to other organizations.
· Repurposing: Individual modules or buildings can be converted to serve other functions (for example, a residential module can be converted into a small warehouse or utility room).
· Use as temporary shelters or for humanitarian purposes: In some cases, dismantled modules may be transferred for use in emergency situations.
[bookmark: _Toc199266905]8.4. Transportation issues for dismantled modules:
· Preparation for transportation: Dismantled modules (or their packages) must be prepared for transportation: all moving elements must be secured, openings must be protected, and packaging must be provided (if necessary).
· Logistics: The organization of transportation of dismantled modules to a new location or to a storage/disposal site is similar to the logistics of delivery of new modules (see Section 5.2).
[bookmark: _Toc199266906]8.5. Disposal of modules and construction waste (if reuse is not possible):
· Materials assessment: Determination of the composition of the materials from which the modules are made for their separate disposal.
· Separate waste collection: Sorting waste generated during dismantling (metal, wood, insulation, plastic, glass, concrete from foundations, etc.).
· Transfer for processing/disposal: Removal of sorted waste to specialized processing plants or to licensed landfills for disposal in accordance with environmental standards and legislation of the country of placement.
· Waste minimization: Striving to maximize the recovery of recyclable materials.
8.6 . Reclamation of the territory after dismantling of the VZhG:
· Foundation dismantling: Removal of all foundations, underground utilities and other remains of the VZhG structures.
· Restoration of relief: Site planning, filling of pits and excavations.
· Restoration of soil cover and vegetation: Carrying out land reclamation work in accordance with the approved project and environmental requirements (e.g., applying a fertile soil layer, sowing grass, planting trees and shrubs).
· Environmental monitoring: If necessary, monitoring of the state of the environment on the territory of the former VZhG after completion of reclamation.
[bookmark: _Toc199266907]9. Economic aspects of the application of the MZ PZG
The economic feasibility of using fully prefabricated modular buildings for VZhG is determined by a combination of various factors throughout the entire life cycle of the facility.
[bookmark: _Toc199266908]9.1. Comparative analysis of the cost of creating a residential building from modular buildings and traditional construction methods:
· Direct costs:
· MZ PZG: Cost of manufacturing modules at the factory, transportation, installation, foundation construction, connection to the grid.
· Traditional construction: Costs for materials, construction and installation work on site, wages of workers, equipment rental, overhead costs.
· Indirect costs and benefits:
· Timeframe: Reducing construction timeframes using the MZ PZG results in an earlier start of operation of the main facility and a reduction in losses due to downtime or delays.
· Quality: Stable factory quality of MZ PZG can reduce the costs of eliminating defects and reworking.
· Logistics: Transporting prefabricated modules can be more expensive than shipping individual building materials, but it reduces the amount of work at a remote site.
· Personnel costs: Reduce the number of personnel required for on-site installation.
· The analysis should take into account: the scale of the VZHG, the remoteness of the site, climatic conditions, quality and comfort requirements, and the planned service life.
[bookmark: _Toc199266909]9.2. Life cycle cost assessment of modular VZhG:
Life Cycle Cost (LCC) includes all costs associated with a gas turbine from its creation to its decommissioning:
· Capital expenditures (CAPEX): Design, production, delivery, installation, connection.
· Operating expenses (OPEX): Maintenance, repairs, utilities, management, insurance.
· Costs for dismantling/relocation/disposal: Including site reclamation.
· Residual Value: The ability to sell or reuse modules at the end of a project can significantly reduce the overall lifecycle cost. The mobility of the PZG MZ is a key advantage here.
[bookmark: _Toc199266910]9.3. Factors influencing economic efficiency:
· Scale and standardization: The larger the VZHG and the higher the degree of standardization of the modules, the lower the unit cost can be.
· Project Timeframe: For short- and medium-term projects, MZ PZGs are often more advantageous due to the speed of construction and the possibility of relocation.
· Remoteness and site accessibility: In remote areas, the savings from reduced on-site work may outweigh the costs of transporting modules.
· Quality and comfort requirements: High requirements may increase the initial cost of the PZG MZ, but reduce operating costs and improve staff satisfaction.
· Cost of capital and inflation: The long lead times of traditional construction increase the impact of these factors.
· Possibility of phased commissioning: Modularity allows for the commissioning of the VZhG in stages, optimizing financial flows.
[bookmark: _Toc199266911]10. Normative-legal regulation and standardization
The use of the MZ PZG for the creation of the VZG must comply with the regulatory and legal requirements and standards of the country where the facility is located.
[bookmark: _Toc199266912]10.1. Review of existing standards (international and national) for modular buildings:
· International Standards: There are ISO standards for shipping containers, which are often used as a basis for certain types of modules. International standards specifically for modular construction are also being developed (for example, the ISO 23008 series on modular coordination).
· National standards and building codes: Most countries have national building codes, standards and regulations (SNiP, SP, GOST in the CIS countries; IBC, Eurocodes in other regions) that can be applied to modular buildings, particularly in terms of requirements for strength, stability, fire safety, sanitary standards and energy efficiency.
· Industry standards: Some industries (e.g., oil and gas, mining) may have specific requirements or recommendations for temporary housing camps. The nuclear industry also has stringent safety and quality requirements.
[bookmark: _Toc199266913]10.2. Issues of certification of modular buildings and their components:
· Product Certification: Modular buildings or their key components (enclosing structures, engineering equipment) may be subject to mandatory or voluntary certification for compliance with quality and safety standards.
· Production certification: A manufacturer's certified quality management system (e.g. ISO 9001) is an important indicator of reliability.
· Recognition of foreign certificates: In case of using imported MZ PZG, it is necessary to take into account the procedures for recognizing foreign certificates in the host country.
[bookmark: _Toc199266914]10.3. Features of obtaining permits for construction and commissioning of residential buildings from modular buildings:
· Classification as temporary structures: In many jurisdictions, temporary structures may have simplified permitting procedures compared to permanent construction. However, this depends on specific laws and the planned lifespan of the temporary structures.
· Requirements for design documentation: The scope and composition of design documentation required for approval and obtaining a permit for the construction of a VZhG from the MZ PZG is determined by the legislation of the host country.
· Project review: Project documentation for a VZhG may be subject to state or non-state review, especially in terms of safety.
· Commissioning procedure: After completion of installation and commissioning works, the VZhG must be accepted and put into operation in accordance with the established procedure, with the execution of the relevant acts.
It is essential to carefully review all applicable regulatory requirements and standards of the host country at the early stages of the project to ensure that the VZhG produced from the MZ PZG complies with them.
[bookmark: _Toc199266915]11. Examples of successful practice of applying the MZ PZG for VZG (if data are available)
(This section is intended to include specific examples, case studies, or references to successfully implemented modular building-based VZhG projects, preferably in the nuclear or related industries. Information may include a description of the project, the types of modules used, the benefits achieved (timeframe, cost, quality), and lessons learned. Completing this section requires the collection and analysis of actual project data.)


[bookmark: _Toc199266916]Appendix A: List of parameters requiring clarification and adaptation in accordance with the regulatory requirements of the host country and the specifics of the project (with an emphasis on the MZ PZG)
This document contains general recommendations and examples of approaches to the creation of temporary housing complexes (TRCs) based on prefabricated modular buildings (PFMH). However, when implementing a specific nuclear facility construction project, a number of parameters and requirements must be specified, clarified, and established in strict compliance with current legislation, regulations, standards, and rules of the host country, as well as taking into account the climatic, geological, social, logistical, and other specific conditions of the construction site and the specific features of the selected modular solutions.
Below is a non-exhaustive list of key parameters and aspects requiring such adaptation when using the MZ PZG:
1. General and regulatory aspects:
· National and local building codes: Requirements for design, materials, construction, engineering systems, fire safety, sanitary standards, energy efficiency, applicable to temporary and modular buildings.
· Certification of PZG modules and their components: The need and procedure for obtaining local certificates of conformity for modules and equipment used. Recognition of international or foreign certificates.
· Permitting documentation: Procedure for obtaining permits for the placement and construction of VZhG from the Ministry of Health of the Republic of Belarus, and commissioning. Classification of such facilities (temporary, non-permanent).
· Land Use and Zoning Requirements: Restrictions and requirements for the placement of a water supply system in a specific area.
· Environmental legislation: Requirements for environmental impact assessment (EIA/ESHIA), waste management, and site reclamation after dismantling.
· Occupational safety legislation: Standards and rules for ensuring safety at a construction site during installation and operation of the PZG MZ.
2. Design of the VZhG based on the MZ PZG (Section 4 of the Guide):
· Climatic loads: Precise values of wind, snow, and temperature loads for the construction region, used in calculating the design of modules and their fastenings.
· Seismic loads: Site intensity and seismic resistance requirements for underground structures and their foundations.
· Engineering and geological conditions: Soil characteristics for selecting the type and calculating foundations for modular buildings. Groundwater level, freezing depth.
· Fire gaps (Section 4.1): Specific values of minimum distances between modular buildings of different fire resistance levels and purposes.
· Minimum areas per person and ceiling heights (for residential modules, p. 2.2, 4.4): Compliance with the standards of the MZ PZG manufacturers and national sanitary and hygienic standards of the host country.
· Foundation requirements (Section 4.2): Adaptation of standard foundation solutions to local soils and loads from specific modules.
· Engineering networks (p. 4.3):
· Standards for consumption of water, electricity, and heat per person or per facility.
· Requirements for the quality of drinking and domestic water.
· Standards for the discharge of treated wastewater.
· Requirements for electrical safety, grounding, and lightning protection for temporary facilities.
· HVAC standards for various types of premises in the Ministry of Health of the Republic of Belarus.
· Fire resistance of MZ PZG structures (p. 4.7): The required degree of fire resistance for various VZG buildings in accordance with their purpose and national standards.
3. Production, supply and logistics of the Ministry of Health of the Russian Federation (Section 5 of the Manual):
· Transport restrictions: Maximum permissible dimensions and weight of modules for transportation on public roads or other modes of transport in the host country. Special permits are required.
· Customs procedures: For imported MZ PZG – customs clearance rules, duties, taxes.
4. Installation and commissioning of the VZhG from the MZ PZG (Section 6 of the Manual):
· Personnel qualification requirements: The installation organization and its personnel must have the necessary permits and certifications to perform work in the country of location.
· Acceptance and commissioning procedure: Procedures and requirements of local supervisory authorities.
5. Operation, maintenance and repair of the PZG MZ (Section 7 of the Manual):
· Frequency and scope of maintenance: Adaptation of maintenance plans to local operating conditions and manufacturer recommendations.
· Availability of local service centers and spare parts suppliers.
6. Dismantling, relocation or disposal of the PZG MZ (Section 8 of the Guide):
· Requirements for waste management during demolition: National rules for the disposal of construction waste and materials.
· Requirements for land reclamation: Norms and standards for the restoration of the territory after dismantling the VZhG.
7. Economic aspects (Section 9 of the Guide):
· Local market prices: For building materials (foundations, landscaping), equipment rental, labor, energy – for a fair comparison with traditional construction.
· Taxation: Local taxes and fees that affect the cost of the project.
Conclusion (Appendices):
Responsibility for determining and complying with all applicable national and local regulatory requirements lies with the project implementing organization (Client) and its contractors. This Appendix serves as a reminder of the need to carefully consider these and other relevant parameters during the planning and design phase of modular construction. It is recommended to engage qualified specialists and consultants with knowledge of local legislation and the specifics of modular construction to ensure full project compliance.
Links
(This section should list references to normative documents, standards, technical manuals and other sources used in the preparation of this Guide, as well as those recommended for further study.)
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