Approved by
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SAFETY GUIDE
 IN THE USE OF ATOMIC ENERGY "RECOMMENDATIONS FOR THE DEVELOPMENT OF PROGRAMS FOR COMPREHENSIVE ENGINEERING AND RADIATION EXAMINATION OF A NUCLEAR FACILITY"

(RB-160-19)

I. General

1. This Safety Guide for the use of atomic energy "Recommendations for the development of programs for comprehensive engineering and radiation examination of a nuclear facility" (RB-160-19) (hereinafter referred to as the Safety Guide) has been developed in accordance with Article 6 of Federal Law No. 170-FZ dated November 21, 1995 "On the use of atomic energy" in order to facilitate compliance with the requirements of paragraphs 13 and 14 of the federal rules and regulations in the field of atomic energy use "Ensuring safety during decommissioning of nuclear facilities. General provisions" (NP-091-14) approved by Order of the Federal Environmental, Industrial and Nuclear Supervision Service No. 216 dated May 20, 2014 (registered by the Ministry of Justice of the Russian Federation on July 14, 2014, registration No. 33086) (hereinafter referred to as NP-091-14), paragraph 29 of the federal rules and regulations in the field of atomic energy use "Safety rules for decommissioning of industrial uranium-graphite reactors" (NP-007-17), approved by the Order of Rostechnadzor No. 357 dated September 8, 2017 (registered by the Ministry of Justice of the Russian Federation on October 2, 2017, registration No. 48383), paragraph 21 of the federal rules and regulations in the field of atomic energy use "Safety rules for decommissioning nuclear fuel cycle installations" (NP-057-17), approved by the Order of Rostechnadzor No. 205 dated June 14, 2017 (registered by the Ministry of Justice of the Russian Federation on July 11, 2017, registration No. 47355) and paragraph 21 of federal rules and regulations in the field of atomic energy use "Safety requirements for decommissioning of radioactive waste storage facilities" (NP-097-16), approved by the order of Rostechnadzor No. 304 dated July 21, 2016 (registered by Ministry of Justice of the Russian Federation on August 12, 2016, registration number No. 43223).

2. This Safety Guide applies to nuclear facilities that are subject to decommissioning pursuant to NP-091-14, except for research nuclear installations, power units of nuclear power plants, ships and other vessels with nuclear reactors, and nuclear maintenance ships.

3. This Safety Guide contains recommendations of Rostechnadzor on the content and presentation of the program for comprehensive engineering and radiation examination of a nuclear facility shutdown for decommissioning.

4. The list of abbreviations is given in Appendix 1 hereto.

II. Content of the program for comprehensive engineering and radiation examination of a nuclear facility

5. It is recommended to develop NF CERE program as the main organizational and administrative document of the organization operating the NF, which establishes time- and order-bound arrangements performed during the NF CERE, and contains, inter alia:

scope, methods, and terms of NF CERE activities;

requirements for the qualification of personnel (employees) performing NF CERE activities;

information about the logistics resources required to perform CERE activities;

list of engineering solutions and organizational measures to ensure the safety of personnel (employees);

procedure for the collection, analysis and storage of data obtained during CERE.

6. It is recommended to include the "General" section and the following main chapters in the NF CERE program:

Engineering survey;

Radiation survey;

Organization of comprehensive engineering and radiation examination of a nuclear facility.

Recommendations for the content of NF CERE program are given in Appendix 2 hereto.

7. The structure and volume of information included in the NF CERE program in accordance with the recommendations in Appendix 2 hereto may be changed depending on the specific features of the NF under examination, the goals and objectives of NF CERE.

III. Presentation of the program for comprehensive engineering and radiation examination of a nuclear facility

8. It is recommended to develop the NF CERE program as a separate document or, if necessary, as an appendix to the NF decommissioning program.

9. It is recommended that the operating organization should develop the NF CERE program independently (if it has relevant experience) or with the involvement of organizations that have qualified employees with relevant experience in the preparation or conduct of NF examinations and use of CERE results, for example, such organizations as:

organizations that carried out the design and manufacture of the systems and equipment in question or deal with the design and manufacture of similar systems and equipment;

specialized material research organizations;

organizations with experience in radiation survey of NF;

organizations with experience in egineerig survey of NF;

design organizations that participated in the development of design documentation (decommissioning concept) of the NF in question;

organizations involved in the development of design documentation for the decommissioning of the NF.

10. It is recommended to make changes (supplements) to the NF CERE program by replacing the pages with entering the relevant information in the revision history sheet provided at the end of NF CERE program. It is not recommended to make changes by correcting the text of NF CERE program. When individual pages are replaced in the NF CERE, the reference number of revision and the date (month, year) of replacement should be specified on each page in the top right corner. Revision history sheet should provide the details of documents that made the corresponding changes to the NF CERE program.

Appendix 1 
to the safety guide in the use of atomic energy "Recommendations for the development of programs for comprehensive engineering and radiation examination" approved by the Order of the Federal Environmental, Industrial and Nuclear Supervision Service 
No. ___ dated __________, 20__ 

ABBREVIATIONS

	CERE
	-
	Comprehensive Engineering and Radiation Examination

	NF
	-
	Nuclear Facility

	RW
	-
	radioactive waste

	RS
	-
	radioactive substances


Appendix 2 
to the safety guide in the use of atomic energy "Recommendations for the development of programs for comprehensive engineering and radiation examination" approved by the Order of the Federal Environmental, Industrial and Nuclear Supervision Service 
No. ___ dated __________, 20__ 

RECOMMENDATIONS 
FOR THE CONTENT OF THE PROGRAM FOR COMPREHENSIVE ENGINEERING AND RADIATION EXAMINATION OF A NUCLEAR FACILITY

General

1. The following information should be provided in the "General" section:

the basis for the CERE program development;

purpose and scope of the CERE program;

the NF site diagram (layout) and brief description of the NF site facilities to be examined;

brief information about the NF operation history, including information about its retrofit and upgrade, and the selected option for the NF decommissioning;

list of dismantled NF systems and equipment, list of systems and equipment in operation at the time of preparation of the NF CERE program;

information about the removal of nuclear materials, RS, RW, and radioactive media from the NF site, and, if the above is available, their storage locations and conditions;

information about radioactive and chemical contamination of systems, equipment and premises of the NF as a result of normal operation, losses of integrity of sealing and protective coatings, decontamination works performed;

description of the consequences of radiation accidents resulted in radioactive contamination of buildings, structures, systems and components of the NF and the environment, indicating the relevant statements, reports on the results of investigations of non-conformances;

description of abnormal operation resulted in lower bearing capacity of the NF building structures, as well as reduced life characteristics of safety-related systems and components of the NF, with indication of relevant statements, reports on the results of investigations;

information about the results of previously performed examinations of the NF, including the NF site;

the specified service life, as well as information about the extension of service life (residual life) of safety-related systems and components of the NF;

list of information sources used in the development of NF CERE program, including the following documents (if any):

NF design documentation, NF safety analysis report;

reports containing the results of previous measurements of the radiation situation in buildings, structures and at the NF site, the levels of radioactive contamination of its systems, equipment, utilities and the site;

specification sheets for buildings, structures, systems and equipment, including utilities;

schematic routing of networks and utilities as per buildings, structures, corridors, and the NF site;

logs of periodic observations of the state of buildings and structures;

reports and conclusions of specialized organizations on previous engineering examinations, including punch lists and flaw patterns, as well as recommendations for the correction of defects;

certificates for completed works on repair and retrofit of buildings, structures, systems (components), and equipment of the NF.

Engineering examination

2. "Engineering examination" chapter should give information about the goals and objectives of engineering examination of buildings, facilities, building structures, process systems and industrial premises, the list of objects to be examined and the scope of their engineering examination, planned sequence of works and individual engineering examination activities, methods and means of calculation and experimental research used during examination.

3. "Engineering examination" chapter should include the following sections:

engineering examination of buildings, facilities and building structures of a nuclear facility;

engineering examination of systems (components) and production facilities of a nuclear facility.

Engineering examination of buildings, facilities and building structures of a nuclear facility

4. "Engineering examination of buildings, facilities and building structures of a nuclear facility" section should specify the goals and objectives of the engineering examination of buildings, facilities and building structures, for example:

determination of the technical state of structural units of buildings and facilities;

assessment of the possibility of using buildings and structures for decommissioning purposes.

5. It is recommended to provide a list of buildings, facilities and structural units at the NF site that are subject to engineering examination. In this case, it is recommended, among other things, to specify the buildings and structures necessary for decommissioning of the NF, including:

buildings and structures that are supposed to be left at the NF site after the completion of NF decommissioning;

buildings and structures intended for use when carrying out works on the decommissioning of NF or affecting their safety.

6. It is recommended to specify a list of objects considered during the examination for each building and structure subject to engineering examination. Such list should include foundation soils, foundations, foundation beams, walls, columns, pillars, ceilings, floors, coverings, crane beams, trusses, tie structures, stiffeners, joints, nodes, connections, support platforms, etc.

7. It is recommended to specify:

the content and scope of planned works and their sequence during the examination;

list of examination activities, including, for example:

review of the technical documentation collected for CERE;

getting missing information;

assessment of technical state and residual operating life of objects to be examined.

8. It is recommended to specify the measured values when performing the examination:

parameters and characteristics of buildings, structures, and structural units;

parameters and characteristics of process and transport links between buildings, structures and premises of the NF, including routes for moving goods inside the premises and at the NF site.

9. For NF decommissioned as "Final disposal", it is recommended to specify measures for collecting data on the characteristics of the NF site and the natural geological environment that affect the choice of solutions in the design documentation for decommissioning of the NF. Such activities should be developed with due regard to the list of source data for assessing long-term safety of near surface RW repositories given in Appendix 2 to the safety guide in the use of atomic energy "Assessment of long-term safety of near surface radioactive waste repositories" (RB-117-16), approved by the Order of Rostechnadzor No. 531 dated December 14, 2016.

10. It is recommended to provide regulations, standardization documents, calculation and instrumental methods that should be followed during the engineering examination of buildings, facilities and structural units, as well as a list of measuring tools used and their characteristics, methods for assessing the technical state and residual life of the objects under examination.

Engineering examination of systems (components) and production facilities of a nuclear facility

11. "Engineering examination of systems (components) and production facilities of a nuclear facility" section should provide goals and objectives of the examination of systems (components) and production facilities of NF, for example, aimed to obtain the following information:

characteristics of the premises;

structure and type of systems, equipment and utilities located in each space, as well as pipelines passing through the NF site;

weight and dimensions of the equipment, including information about the types, volume and weight of materials used for equipment manufacturing;

state, remaining life, reliability indicators of systems and equipment;

characteristics of chemical substances and materials contained in systems and equipment that affect the choice of engineering and organizational solutions taken in the design documentation for the NF decommissioning.

12. It is recommended to specify the list of production facilities of the NF (indicating their belonging to the controlled access area or free access area, temporary and permanent stay premises, unattended premises) subject to engineering examination that will provide the following information:

lists of objects (systems, components, including equipment, installations, and utilities) located or passing through the process premises of the NF, including lists of objects necessary for the operation of other NF (if any) and for the decommissioning of the NF;

state of underground utilities;

characteristics of the premises, including:

dimensions of rooms, windows and openings;

fire and explosion hazard categories;

class of fire- and explosion-hazardous zones;

state of floors, ceilings, walls, stairs, fences, doors, gates (including structural integrity, presence of defective fragments, traces of corrosion, material characteristics and state of protective coatings).

13. For systems and equipment contaminated with radioactive substances, that are not going to be used during decommissioning of the NF, it is recommended to indicate the measures that will be used to assess the performance, reliability (durability), and residual life of components that prevent the release of radioactive substances beyond the boundaries of these systems and equipment.

14. For the systems (components) that are going to be used during the NF decommissioning (for example, standard special ventilation systems, nuclear building drain system, systems that provide heat, electricity, gas, air and water supply, as well as fire-fighting systems, lifting and transport equipment), it is recommended to specify the measures aimed at the identification of defects, damages and malfunctions of systems (components), their possible deviations from the solutions established in the design documentation of the NF, as well as at the assessment of:

technical condition of systems (components) for the period of examination;

reliability, level of physical wear, and residual life of systems (components).

15. It is recommended to specify the systems and equipment to be examined in order to assess the composition and/or quantity of hazardous substances and materials (chemically toxic, corrosive, fire- and explosion-hazardous) contained in these systems and equipment.

16. It is recommended to specify the parameters and characteristics of NF systems (components) controlled during the examination, characteristics of their materials, including those necessary for the determination of the quantity (weight, volume) of materials of the dismantled equipment that was exposed to radioactive contamination during the operation of NF.

17. It is recommended to present the sequence of examination operations.

18. It is recommended to provide regulations, standardization documents, calculation and instrumental methods that should be followed during the engineering examination of process systems and production facilities, as well as a list of measuring tools used and their characteristics, methods for assessing the technical state and residual life of the objects under examination.

Radiation examination

19. "Radiation examination" chapter should specify the goals and objectives of the radiation examination, for example, obtaining data necessary for the development of design documentation for the NF decommissioning, clarifying the program for the NF decommissioning and justifying the safety of works during its implementation. The data received on the radiation situation <1> in the premises, at the NF site, in the sanitary protection zone and in the supervised area (if any) should include, for example: 

--------------------------------

< 1> The radiation situation is understood as a set of radiation factors in space and time that can affect the operation (use) of an object, cause exposure to the personnel, public and environment.

levels of induced activity of materials of building structures, systems and equipment, radioactive contamination of surfaces of equipment and premises, as well as the rate of ambient dose equivalent in premises;

radionuclide composition of contamination and the depth of contamination penetration into materials of building structures and equipment;

location, quantity, volume (specific) activity of RS and RW located at the site and in the premises of the NF, their radionuclide composition, state of matter, and other characteristics, including the content of nuclear fissile materials (substances);

places and levels of radioactive contamination of environmental objects at the NF site, including soil and ground water.

20. It is recommended to specify a list and a brief description of objects subject to radiation examination, including objects that have been subject to neutron activation and radioactive contamination during the NF operation:

buildings, facilities and structural units;

systems and equipment;

utilities, including underground ones;

sections of the site, including the soil adjacent to the sections of process pipelines, surrounding the building structures of RW storage facilities.

21. It is recommended to specify measures for th assessment of parameters that characterize the radiation situation in the buildings and structures of the NF and at its site, as well as the sequence of their implementation. It is recommended to specify a list of parameters and characteristics that are controlled during the examination.

22. It is recommended to provide information on examination routes and points of radiation factors measurement that are controlled without sampling.

23. It is recommended to provide a description of sampling and sample analysis methods, including for the samples of:

building structures and equipment;

paint and plasticate coatings;

plaster coating;

metal finishing of walls, floor, ceiling;

air and other media;

from the internal surfaces of special ventilation systems, nuclear building drain system, process systems, etc.;

from storage facilities (repositories) of solid and liquid RW, environmental objects at the NF site, including (if necessary) using newly equipped wells and pits.

24. It is recommended to provide lists of regulations, standardization documents, calculation and instrumental methods used in the course of radiation examination, a list of measuring tools that are supposed to be used during the examination, as well as requirements for the certification of measurement methods, verification and calibration of measuring tools.

25. It is recommended to provide a strategy for the selection of measurement points for radiation parameters (sampling points or direct measurements) based on the approaches set out in paragraph 23 of the safety guide "Recommendations for a comprehensive engineering and radiation examination of a nuclear facility".

Organization of comprehensive engineering and radiation examination of a nuclear facility

26. "Organization of comprehensive engineering and radiation examination of a nuclear facility" chapter should specify the procedure for conducting the NF CERE, including the following information:

the total duration of NF CERE;

the list, sequence, timing and scope of individual works on the examination of specific objects (buildings, structures, systems and components of the NF, objects at the NF site), as well as preparatory arrangements;

the structure of reporting documentation on the results of NF CERE;

information about the material and technical resources required to perform NF CERE activities broken down to individual works and, if available, stages of CERE.

27. It is recommended to provide information about the distribution of responsibilities of the CERE participants (organizations involved in CERE, the operating organization, services and divisions of organizations), and procedure for their interface.

28. It is recommended to specify the procedure for documenting data obtained during direct measurements or sampling, which allows saving information about the place of measurement or sampling. It is recommended to provide measures for entering the received data into the database on the NF decommissioning and (if necessary) into the digital engineering and radiation model of the NF.

29. It is recommended to specify the forms of records (certificates, conclusions), reports issued based on the results of measurements, or references to the details of documents of the organization operating the NF, which establish requirements for these forms.

30. It is recommended to specify the requirements for the level of qualification of the personnel involved in the examination. If necessary, the procedure for training / attracting qualified specialists to perform the NF CERE should be specified.

31. It is recommended to specify arrangements for:

compliance with safety requirements when performing the NF CERE, taking into account the possible impact of harmful and dangerous production factors;

prevention of the impact of NF CERE works on the malfunction of the NF systems and equipment in operation;

prevention of deterioration of the radiation situation at the NF site as a result of NF CERE works;

quality assurance during NF CERE works.

