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MAIN TERMS AND DEFINITIONS



1. ACCIDENT Feo"L_infringement of normal NPP operation whereireaske of radioactive
substances and/or ionizing radiation occurred beyba boundaries provided in the design Footnote2
for normal operation in quantities exceeding thedptermined limits of safe operation. The accident
characterized by the initiating event, sequenckspand consequences.

2. ADMINISTRATION (ADMINISTRATIVE MANAGEMENT) OF NPP - authorities and other
officials assigned by the operator with rightsbiigies, responsibilities at stages of constructio
commissioning, operation and decommissioning olNR&.

3. ACTIVE SYSTEM (ELEMENT) - system (element), fuimning of which depends on the normal
operation of another system (element), e.g. costfdty system (CSS), energy source, etc.

4. NUCLEAR POWER PLANT 3. hyclear facility designed for generation of poivespecified
modes and applications sited within the territdigudated in the design where for this purpose a
nuclear reactor (reactors) and a package of negesgstems, devices, equipment, and structures and
the required workers (personnel) are used

5. DISTRICT HEATING NUCLEAR POWER PLANT - nucleapwer plant intended for generation
of thermal power for heating and hot water supjplyli@ations.

6. NUCLEAR ELECTRIC POWER STATION - nuclear pow¢atson intended for generating electric
power.

7. NUCLEAR HEAT AND POWER PLANT - nuclear power plaNPP) intended for generation of
electric power and power for process needs.

8. SAFETY OF NPP, NUCLEAR AND RADIATION SAFETY (ftiner in text - NPP SAFETY) -
characteristic of a NPP to limit radiological impaa personnel, population and environment within
the specified limits during normal and abnormalragien including accidents.

9. SAFE FAILURE - failure of a system or elementamturrence of which the NPP is brought to the
safe state without the necessity to initiate ariypas by means of the control safety system.

10. NPP UNIT - part of the NPP performing the NBRction within the scope specified in the design.

11. UNIT CONTROL CONSOLE (UNIT CONTROL ROOM) - tlpart of the NPP unit
accommodated in special rooms stipulated in thegdesd intended for centralised automatic control
of processes implemented by operational contraqgrerel and automatic devices.

12. COMMISSIONING - process wherein systems andpegent of the NPP unit or NPP as a whole
start functioning, and their compliance with theida is being checked. The process includes
precomissioning adjustment works, physical and ptat-up, trial operation and is completed by
putting the NPP into commercial operation.

13. INHERENT SAFETY FEATURES OF REACTOR PLANT - merty ensuring safety on the basis
of natural feedback, processes and characteristics.

14. DECOMMISSIONING - process of implementing asleteasures after removal of nuclear fuel
excluding the use of the unit as a source of enanglyensuring safety of personnel, population and
environment.



15. CONFINEMENT SYSTEM - a set of structural or étlelements confining space around the
reactor plant or some other object containing ractive substances create the boundary provided in
the design and prevent escape of radioactive sutesanto the environment in quantities exceeding
the predetermined limits. The space enclosed bgah&nement system creates one of several sealed
compartments.

16. STATE OF THE ART - totality of scientific anddhnical knowledge, technical design and
engineering developments in a certain field of mogeand technology which have been proven by
scientific investigations and practical experienod reflected in scientific and technical materials

17. DEPENDENT FAILURE (PARTICULAR CASE OF COMMON QASE FAILURE) - failure of a
system (element) being a consequence of otherdadiuevent.

18. BEYOND DESIGN BASIS ACCIDENT - accident caudmdinitiating events not considered for
design basis accidents or accompanied by additfiasalompared to design basis accidents, faildres o
safety systems beyond a single failure, implemantaif erroneous decisions of personnel.

19. PROTECTION SAFETY SYSTEMS (ELEMENTS) - systefaements) intended for preventing
or minimising damage of nuclear fuel, fuel elemaatding, equipment, and pipelines containing
radioactive substances.

20. INITIATING EVENT - single failure in systemslémnents) of the NPP, external event or personnel
error which lead to abnormal operation and maylt@simpairing safe operating limits and/or
conditions. An initiating event includes all depentfailures being its consequence.

21. SYSTEM TRAIN - a part of the system performgygtem function within the scope specified in
the design.

22. QUALIFICATION - level of training of a persorf bBIPP personnel, including basic special
education, professional knowledge, skills, and eigeas well as working experience providing
guality and safety of NPP operation in performimgfessional duties.

23. END STATE - steady-state controlled statusysteans and elements following an accident.

24. CONSERVATIVE APPROACH - approach to design andineering whereby values and limits
are deliberately assumed in the analysis for patersiand characteristics which lead to more
unfavourable results.

25. REACTOR COOLANT CIRCUIT (PRIMARY CIRCUIT) - atuit and the pressurizer system
intended for circulation of coolant through theeor operating conditions specified in the design.

26. SAFETY CRITERIA - values of parameters andfnfgrmance data of the NPP established by
regulatory documents and /or safety regulationd@mdn compliance with which its safety is justifie

27. SAFETY CULTURE - qualification and psycholodipaeparedness of all individuals wherein
ensuring NPP safety is a priority goal and intenseed leading to conscious responsibility and self
control in executing all safety-related works.

28. LOCALISING SAFETY SYSTEMS (ELEMENTS) - systertdements) intended for limiting or
minimising radioactive substances released durieglants and ionising radiation beyond the
boundaries established in the design and theipesicathe environment.



29. OPERATIONAL OCCURRENCE - abnormalities in NPsemtion wherein deviations from
predetermined operational limits and conditionsuoctn this case other limits and conditions
including operational safety limits may be impaired

30. INDEPENDENT SYSTEMS (ELEMENTS) - systems (eletsé¢ for which failure of one system
(element) does not lead to failure of another sygElement).

31. NON-DETECTED FAILURE - failure of the systemdmment) which is not revealed at the moment
of its occurrence during normal operation and isdatected by instrumentation and control in
accordance with maintenance and inspection regukati

32. NORMAL OPERATION - operation of the NPP withimits and conditions predetermined in the
design.

33. QUALITY ASSURANCE - activities planned and systatically carried out and aimed at
following the established order in executing wookscreating and operating the NPP and achieving
results satisfying the requirements imposed on them

34. SUPPORT SAFETY SYSTEMS (ELEMENTS) - systemsrfednts) intended for supplying
power, working fluid to safety systems and providaonditions for their functioning.

35. TRIAL OPERATION - stage of NPP commissioningnfr power start-up to putting into operation
the NPP.

36. COMMON CAUSE FAILURES - failures of systemsg(@ents) resulting from one failure or
personnel error or external or internal effectmns other internal cause.

Note.

1. Internal effects or causes - effects occurrimgnd initiating events including impact wavessjet
missiles, variation of fluid parameters (presstemperature, chemical activity etc), fires, etsige
features, technological and other internal causes.

2. External effects - effects of natural phenomgeeuliar to the NPP site and man-made activitigs, e
earthquakes, high and low level of ground and ugrdeind waters, hurricanes, accidents on air, water
and ground transport, fires, explosions at objadjacent to NPP, etc.

37. PERSONNEL ERROR - a single unintentional actinrcontrol members or a single omission of
the correct action; or a single unintentional wraetjon in maintenance of equipment and systems
important to safety.

38. ERRONEOUS DECISION - wrong unintentional pemi@ance or non-performance of a number of
successive actions because of inadequate assesseentving processes.

39. PASSIVE SYSTEM (ELEMENT) -system (element), wldunctioning is associated only with an
event causing its operation and does not depermgeration of other active system (element), e.g.
control system, energy source etc.

Note.



By their design features passive systems (elemarggjivided into passive systems (elements) with
mechanical moving parts (e.g. check valves) andipasystems (elements) without mechanical
moving parts (e.g. pipelines, vessels).

40. CLADDING DAMAGE - infringement of even one dfadding damage limits established for fuel
elements.

41. ACCIDENT SEQUENCES - radiation situation resigitfrom an accident and causing losses and
harm as a result of exceeding the establisheddiafitadiological impact on personnel, population,
and environment.

42. PREACCIDENT SITUATION - state of the NPP chaeaised by breach of safe operating
conditions and limits which has not developed emcaccident.

43. NPP SAFE OPERATIONAL LIMITS - values of procgsameters established by the design
whose deviations can lead to an accident.

44. PRECOMMISSIONING ADJUSTMENT WORKS - stage otfng into operation the NPP
wherein systems and elements of the NPP construatid erection of which has been completed are
brought to the condition of operating availabilitith checking their compliance with criteria and
characteristics established in the design and wikicompleted by NPP readiness for physical start-u

45. SINGLE FAILURE PRINCIPLE - principle in accomize with which the system shall perform the
predetermined functions during any initiating evesguiring its operation and failure of anyone of
active or passive elements moving mechanical jragependent of the initiating event.

46. INSPECTION - in-service control of the systeztefnent) for the purpose of determining either
their operable or inoperable status and detectialfumctions.

47. DESIGN BASIS ACCIDENT - accident for which iiating events and end states are specified in
the design and provision is made for safety systaitigating its consequences within limits
established in the design for such accidents vatoant of the single failure principle of safety
systems or one personnel error independent onitatimg event.

48. DESIGN LIMITS - values of parameters and chianastics of status of systems (elements) and
NPP as a whole established in the design for noopedation and operational incidents including pre-
accident period and accidents.

49. COMMERCIAL OPERATION - operation of the NPP ammssioned in the established order,
compliance with the design and safety of which hasen demonstrated by tests at stages of putting it
into operation.

50. ACCIDENT SEQUENCE PATH - sequence of stateNPBP systems and elements in a process of
accident development.

51. DEVELOPERS OF NPP (RP) DESIGN - organisatiaagetbping the design of the NPP (RP) and
providing its scientific support at all stages &R (RP) service life.

52. REACTOR PLANT - set of NPP systems and elemiaet¢sided for conversion of nuclear power to
thermal power, incorporating reactor and systemecty related to it and necessary for its normal
operation, emergency cooling, emergency prote@mhmaintaining it in safe condition provided that



required auxiliary and support functions are perfed by other plant systems. RP boundaries shall be
established for each NPP in the design.

53. EMERGENCY CONTROL CONSOLE (EMERGENCY CONTROL R®I) - part of NPP unit,
located in the room specified in the design andndéed in case of UCR (unit control room) failure fo
bringing the NPP unit safely to subcritical cootdte and maintaining it for an unlimited period of
time, activating safety systems and obtaining imfation about reactor state.

54. REPAIR - totality of procedures for recoversegviceable or operable state of the object (system
and elements) and/or recovery of its service life.

55. NETWORK COOLANT -medium whereby heat is transfd from the NPP to external or internal
loads.

56. SYSTEM - a set of elements intended for peréoroe of predetermined functions.
57. SAFETY SYSTEMS (ELEMENTS) - systems (elemedtsjigned for fulfilling safety functions.

Note: Depending on functions to be performed sadgsgems (elements) are divided into protective,
localising, support, and control systems (elements)

58. SYSTEMS (ELEMENTS) IMPORTANT TO SAFETY - safetystems (elements) as well as
normal operating systems (elements) whose failanpair normal operation of the NPP or impede
elimination of deviations from normal operation arash lead to design and beyond design basis
accidents.

59. NORMAL OPERATING SYSTEMS (ELEMENTYS) - systengdgments) designed to assure
normal operation.

60. NPP CONSTRUCTION - process of constructingdinds and structures of the NPP including a
complex of civil works, works on equipment erectianxiliary, transport and other works.

61. MAINTENANCE - entirety of procedures for maiimizg serviceability and operability of an
object (systems and elements) when used for iigmed purpose, in stand-by mode, on storage and
transportation.

62. SEVERE BEYOND DESIGN BASIS ACCIDENT - beyondstg basis accident with damage of
fuel elements beyond the maximum design limit wimengaximum permissible emergency release of
radioactive substances into the environment mayrocc

63. ACCIDENT MANAGEMENT - actions aimed to prevetgsign basis accidents from developing
into beyond design basis accidents and mitigateaexgurences of beyond design basis accidents.

64. CONTROL SAFETY SYSTEMS (ELEMENTS) - systemse(aknts) intended for initiating
operation of safety systems, performing their aadrand monitoring in a process of fulfilling the
predetermined functions.

65. CONTROL NORMAL OPERATING SYSTEMS (ELEMENTS) ystems (elements) forming and
implementing in conformity with goals to be soughbtiteria and restrictions control of process
equipment relating to normal operating systembaiNPP unit.



66. LEVEL OF EMERGENCY PREPAREDNESS- the establisbgtent of readiness by personnel,
authorities dealing with civil defence and emergesituations, other involved bodies as well as
technical provisions to be used for undertakingoaston protection of personnel and populatiornan t
event of an accident at the NPP.

67. LEVEL FOR ACTION - parameters and performanagdietermining radiation situation and its
evolution and requiring measures to be taken oteption of personnel and population.

68. SAFE OPERATING CONDITIONS - minimum conditiosgecified in the design with respect to
number, characteristics, serviceability state aathtenance conditions of systems (elements)
important to safety wherein safe operating limrid/ar safety criteria are met.

69. PHYSICAL PROTECTION OF NPP - technical and austrative measures for ensuring
preservation of nuclear materials and radioactilestances contained at the NPP, prevention of
unauthorised entry to the NPP territory, preventbonauthorised access to nuclear materials and
radioactive substances and timely detection angdregpion of sabotage and terrorist acts threatening
NPP safety.

70. PHYSICAL START-UP - stage of NPP commissionimgluding reactor loading with nuclear fuel,
reaching the critical state by the reactor andquerénce of the necessary physical experiments at
power level wherein removal of heat from the reast@ll be accomplished due to natural heat losses
(dispersion).

71. SAFETY FUNCTION - specific goal and actions tridouting to its achieving and directed towards
prevention of accidents and mitigation of their eequences.

72. ELEMENTS - equipment, instruments, pipelinedles, structural members and other articles
making possible performance of predetermined fonstindependently or being incorporated into
systems and treated in the design as structurtd umcarrying out reliability and safety analyses.

73. OPERATION - all activities directed towardsaattng the objective for which the NPP was
constructed including operation at power, startalqutdown, tests, maintenance, repairs, nucleéar fue
refuelling, inspection during operation and otredated activities.

74. OPERATIONAL LIMITS - values of parameters ardhacteristics of systems (elements) and
NPP state as a whole established in the desigmofonal operation.

75. OPERATIONAL PERSONNEL OF NPP - workers opermatine NPP.

76. OPERATING CONDITIONS - conditions establishadhe design with respect to number,
characteristics, serviceability state and mainteaarf systems (elements) required for operation
without infringement of operational limits.

77. ABNORMAL OPERATION - NPP operation with deviaris from operational limits or conditions
but without violation of safe operational limits @nditions.

78. OPERATING ORGANISATION OF NPP - organisatiot gp in accordance with legislation of
the Russian Federation and recognised by the rdiéwaly on use of nuclear energy, suitable for
operating the NPP and carrying out independentlywmlving other organisations activities relatitag
NPP siting, design , construction, operation ar@bdenissioning as well as activities associated with
handling of nuclear materials and radioactive sarss.



For performing activities of this type the NPP @igmg organisation shall have licenses from
Gosatomnadzor of Russia.

79. NPP POWER START-UP - stage of NPP unit commisg from completion of physical start-up
to beginning of electric power generation.

80. NUCLEAR ACCIDENT - accident involving damagefa€l elements exceeding established safe
operational limits and/or personnel exposure exoggaermissible limits caused by:

abnormal control and monitoring of the chain nucfession reaction in the reactor core;
occurrence of criticality on refuelling , transtard storage of fuel elements;
disruption in heat removal from fuel elements;

other factors leading to damage of fuel elements.



1. MAIN REGULATIONS
1.1. PURPOSE OF DOCUMENT

1.1.1. General regulations on ensuring safety ofean power plants (further in text - General
regulations) are assigned to federal regulatiodsrales in the field of use of nuclear energy. They
concern safety issues, specific for NPP as a saidrgestulated radiological impact on personnel,
population and environment.

1.1.2. The present General regulations establiglsgtargets, and basic safety criteria as weathais
principles and types of technical and administetiveasures aimed at ensuring safety. The scope,
volume and degree of implementing these principtes measures shall meet federal regulations and
rules in the field of use of nuclear power as \asllother regulatory documents and state standards
(further in text - regulatory documents), validitfywhich shall be confirmed by the Federal
supervisory body of Russia on nuclear and radiaadaty (Gosatomnadzor of Russia) in licensing.

In the absence of the necessary regulatory docwnemtposed specific technical concepts shall be
validated and established in the design accordirige current state of the art. Acceptability aftsu
concepts shall be determined by Gosatomnadzor sdiRin licensing.

1.1.3.The present General regulations are mandé&doall juridical and physical entities performing
activity relating to siting, design, constructi@emmissioning, operation and decommissioning of NPP
units and valid on the whole territory of the Rasskederation.

1.1.4. Enforcing the present General provisionsduae involve termination or change of validity of
licenses and permits by Gosatomnadzor on the togxecute works in the field of use of nuclear
energy. Terms and scope of bringing the NPP inteespondence with the present General regulations
shall be identified in each specific case in thdeorestablished for licensing activities relatiog t
construction and operation of NPPs.

1.1.5. Amendments and alterations in the presenefaéregulations shall be introduced in the order
established by the Government of the Russian Federfar elaborating and approval of federal
regulations and rules in the field of use of nuckszergy.

1.2. BASIC CRITERIA AND PRINCIPLES OF ENSURING SAFE

1.2.1. The NPP meets safety requirements if itetia influence on personnel, population and
environment during normal operation, operationaidants, including design basis accidents does not
lead to exceeding exposure doses established feompeel and population, permissible rates on
releases and discharges, content of radioactiv@autes in the environment and is minimised during
beyond design basis accidents.

This is achieved also due to observance of fedegallations and rules in the field of use of nuclea
energy and other regulatory documents.

1.2.2. Permissible exposure dose rates for pertandeallowable limits of exposure doses for
population and , in necessary cases permissildasets and discharges and content of radioactive
substances in the environment shall be specifi@dinpliance with federal laws and regulations and
rules on radiation safety for normal operation ancidents. Personnel exposure doses at the NPP and
population as a consequence of releases and digshaf any radioactive substances from the NPP
shall be below the predetermined levels and asa®vweasonably achievable.



1.2.3. NPP safety shall be ensured due to consistgtementation of the defence in depth concept
based on the application of the system of phy$iaaliers on the path of release of ionising radrati
and radioactive substances into the environmentay$tem of technical and administrative
arrangements on protection of barriers and maimigitheir effectiveness as well as on protection of
personnel, population and environment.

The system of physical barriers of the NPP unitudes fuel matrix, fuel element cladding, reactor
coolant circuit pressure boundary, confining stnoes of the reactor plant and biological shield.

The system of technical and administrative measshiall provide five levels of defence in-depth and
include the following levels.

Level 1 (NPP siting conditions and prevention afi@inal operation):

assessment and selection of a site suitable forddRBtruction;

establishing safe area as well as surveyed areadtbe NPP, where protective emergency
measures shall be planned;

developing the design on the basis of a conseevajiproach with inherent safety features of
the RP;

ensuring the required quality of systems (elemesftf)ie NPP and works to be executed;

operation of the NPP in accordance with requiresiehtegulatory documents, technological
regulations and

operational manuals;

maintaining in operable state of systems (elememigdrtant to safety by means of timely
detection of deficiencies, undertaking preventiveasures, replacement of equipment which
reached the end of its service life and creatingfaient system of accounting and recording
results of works and control;

selection of personnel and ensuring the necesseaey ¢f its qualification for actions during
normal operation and operational incidents inclgdiituations preceding accidents and
accidents, inculcation of safety culture.

Level 2 (Prevention of design basis accidents Isyesygs of normal operation):

preventing initiating events from developing in@sayn basis accidents and design basis
accidents into beyond design basis accidents bypfusafety systems;

mitigation of accident consequences which couldaeoprevented by confining radioactive
substances released.

Level 4 (Management of beyond design basis acajtent

prevention of aggravation of beyond design basigdaats and mitigation of their
consequences;



» protection of the confinement system from destarctinder design basis accidents and
maintaining its serviceability;

» return of the NPP to the controlled state wherémirt fission reaction is interrupted,
continuous nuclear fuel cooling is ensured andoactive substances are confined within the
established limits.

Level 5 (Emergency planning):

e preparation and, if necessary, implementation cfrgency procedures on the NPP site and
outside its boundaries.

The concept of defence in-depth shall be implenteateall stages of activities relating to ensuring
NPP safety in the area which is covered by thie tyjpactivities. Priority shall be given to theas&gy
of preventing unfavourable events, particularly,lévels 1 and 2.

1.2.4. During normal operation all physical baishall be operable, and measures to be undertaken
for their protection shall be ready available. @tedtion of loss of functions by anyone of physical
barriers envisaged in the design or unavailabdftygneasures for its protection the RP shall be
shutdown and measures shall be taken to bring Bfe td safe condition.

1.2.5. Technical and administrative decisions nfadensuring NPP safety shall be well proven by the
previous experience or tests, investigations, dper@xperience of prototypes and shall meet
requirements of regulatory documents. Such apprshat be applied not only in development of
equipment and design of the NPP but also in matwiaof equipment, construction and operation of
the NPP, its backfitting and reconditioning ofsistems (elements).

1.2.6. Design and reliability of systems (elememtg)ortant to safety, documentation and various
types of works affecting provision of NPP safetgltbe the subject of activities relating to qualit
assurance.

1.2.7. The operating organisation of the NPP prewidevelopment and execution of quality assurance
programs at all stages of NPP service life anthioénd elaborates the general quality assurance
program and performs supervision of the activitigorganisations executing works or rendering
services to the NPP (survey, design, engineerasgarch, construction, erection organisations,
suppliers of systems and elements, NPP equipmemifanguring plants etc).

Organisations performing works and rendering ses/for the operating organisation of the NPP
develop particular quality assurance programs aoiog relevant types of activities within the frame
of the general quality assurance program.

1.2.9. In all individuals and organisations engaigesiting, construction, operation and
decommissioning of NPPs, design, engineering antufaature of their systems (elements) safety
culture shall be inculcated through the propercigle, training of personnel in each sphere oftyafe
related activities, establishing and strict obsecesof discipline with accurate distribution of penal
responsibilities among authorities and executietdyoration and strict observance of requiremeints o
instructions in force on works execution and tipariodic updating with account of experience gained
All the above mentioned ....individuals shall be asvaf the degree of influence of their activity on
safety. They shall realise those consequencesitdhwlon-observance, non-fulfilment of requirements
indicated in current instructions and regulatorgutoents may lead.



1.2.9. The operating organisation of the NPP eissNRP safety including measures on preventing
accidents and minimising their consequences, at¢ecmuand control, physical protection of nuclear
materials, radioactive substances and waste, r@adiedntrol over the environmental conditions ia th
safe area and surveyed area as well as provides¢hef the NPP for those purposes for which it was
designed and constructed.

The operating organisation of the NPP is fully cespble for NPP safety.

The operating organisation shall not be relieveresponsibilities of the NPP in connection with the
independent activity and commitments of organisetiperforming works or rendering services to the
NPP and by state safety regulation bodies.

1.2.10. The operating organisation of the NPP getstructural subdivisions for carrying out dirgctl
on the NPP site activities relating to constructimal safe operation of the NPP, endowing them with
necessary rights, financial means, material regsuaad manpower and imposes on them
responsibility for this activity as well as perfamaupervision of this activity.

1.2.11. Construction of major buildings and stroesuof the NPP may start with the design available
after obtaining the license by Gosatomnadzor ofsRusn NPP construction.

1.2.12. In the NPP design technical provisions ashinistrative measures shall be envisaged which
are aimed at preventing design basis accident amidnsing their consequences and ensuring safety
during anyone of initiating event&""***considered in the design with simultaneous ocogee
according to the principle of single failure - ofaglure independent on an initiating event of amyof
the following safety systems elemeRt&"***°of safety systems: active or passive element kgavin
moving mechanical parts or one personnel errorgaddent on the initiating event.

In addition to one failure of one of the above nmmd elements independent on an initiating event
account must be taken of elements failures leatimtgviations from safe operational limits affegtin
progress of an accident and not detected during dffeRation.

1.2.13. Technical provisions and administrative sneas shall be envisaged to prevent impairment to
safe operational limits and conditions.

1.2.14. On the basis of the list specified as p&r2.16 for beyond design basis accidents pravisio
shall be made in the design of the RP and NPP &ragement of these accidents unless they are
excluded due to inherent safety features of thetoeand its design principles.

1.2.15. Emergency planning arrangements minimisamxard of radiation influence on personnel,
population and environment and their protectiothmevent of a beyond design basis accident skall b
set up.

The procedure for development and approval of glenhs shall be established by federal regulations
and rules in the field of use of nuclear energy.

1.2.16.Tentative lists of initiating events precepdesign basis accidents and list of beyond design
basis accidents (BDBA) including initiating evergeguence paths and consequences shall be
specified in regulatory documents for each typeeattor. They shall include representative scesario
with severe consequences for defining the plarossible response.

The final lists of BDBA, their realistic (not conrsative) analysis containing assessment of
probabilities of BDBA accident sequence paths iditig accidents involving core meltdown,



consequences of BDBA, functioning of safety systehwl be established in the NPP design and
presented in the NPP Safety Analysis Report.

Should the analysis of BDBA consequences not aontivat i. 1.2.17 is met, it would be necessary to
provide in the design additional technical appresdo accident management for the purpose of
mitigating their consequences.

The analysis of BDBA consequences presented iNBfe design is a basis for drawing up emergency
planning procedures on personnel and populatiotegtion in the event of an accident and elaborating
the manual on accident management.

1.2.17. To avoid the necessity of evacuating pdjfmrideyond the area covered by planning protective
measures established according to regulatory rexpeints to NPP siting efforts should be made to
ensure that. the estimated probability rate oftlmgiemergency release did not exceed 10E-7 per
reactor year.

1.2.18. The system of technical and administratieasures on ensuring NPP safety shall be presented
in the NPP Safety report which shall be elaboratethe operating organisation of the NPP or
organisation which announced its intention to bard operate a NPP (applicant) with participatibn o
NPP and RP designers. Any differences betweennr#ton contained in the NPP Safety Analysis
Report and information in the NPP design as wetliisrences between NPP design and its
implementation are not allowable. The compliancthefNPP Safety Analysis Report to the real
conditions shall be maintained by the operatingoigation of the NPP during the whole NPP service
life.

1.2.19. Design materials on the analysis and teahbasis of NPP safety shall contain probabilistic
safety analyses.

1.2.20.The appropriate organisational managemeanttate and requirements to the level of NPP
personnel qualification shall be developed in tHiPNlesign.

1.2.21.Provision shall be made in the design fibaiaing point (centre) with a laboratory of
psychological and physiological studies havingritbeessary material base for providing adequate
training of NPP personnel, technical accessoriefr&ning and staff of experts.

The design shall provide for one type NPP unitgllastale simulator with putting it into operation
prior to physical start-up of the NPP unit

1.2.22. Technical and administrative measures sararg physical protection and fire safety of the
NPP shall be envisaged in the design.

1.2.23. Communication lines shall be provided i dlesign including redundant lines for planning
NPP control and annunciation systems in normalaipey conditions, under design basis and beyond
design basis accidents.

1.2.24. Accounting and control of all nuclear miailer radioactive substances and waste shall be
provided at the NPP.

2. CLASSIFICATION OF SYSTEMS AND ELEMENTS

2.1. Systems and elements vary in:



e designation;
» relation to safety;
» type of safety functions to be performed
2.2. Systems and elements are divided by theirtiumg into:

* systems and elements of normal operation;
e safety systems and elements.

2.3. NPP systems and elements with respect toghtgty are divided into:

» systems and elements important to safety;

» other systems and elements not related to safety.
2.4. By the type of their functions safety systeand elements are divided into :

e protection systems;

* |ocalising systems;

* support systems;

» control systems.
2.5. Four safety classes are identified dependmtpeir relation to safety of NPP elements.
Safety Class 1. Safety Class 1 includes fuel el¢sreamd elements of the NPP whose failures represent
initiating events preceding beyond design basiglaots leading to damage of fuel elements with
exceeding limits established for design basis @&mtglon normal functioning of safety systems .
Safety Class 2. To Safety Class 2 the followingnelets of NPP are assigned:

» elements whose failures are initiating events legutth damage of fuel elements within limits

established for design basis accidents on propetifining of safety systems with allowance

for specified number of failures in them for deskmsis accidents;

» safety systems elements, single failures of whaeld to non-performance of functions by the
relevant systems.

Safety Class 3. Safety Class 3 includes the foligeNPP elements:
* systems important to safety, not included intotyatasses 1 and 2;

e containing radioactive substances release of wioiche environment (including NPP rooms)
on failures exceeds values specified in radiatafatg standards;

» performing control functions of radiation protectiof personnel and population.

Safety Class 4. To Safety Class 4 are assignednégRRal operating elements not affecting safety and
not included into Safety Classes 1,2,3.



Elements used for accident management not includedafety Classes 1,2 or 3 are also assigned to
Class 4.

2.6. Any element which possesses attributes oémifft safety classes at one time it shall be asgign
to a higher class.

2.7. Areas separating elements of various safegsek shall be assigned to a higher class.
2.8. The safety class is a mandatory charactemsftmrming other classifications of NPP elemenats t
be established in regulatory documents. Other chexiatics of these classifications shall be defiime

accordance with a set of NPP elements parametectispl in regulatory documents.

2.9. Safety classes of NPP elements shall be desidioy NPP and RP design developers in
compliance with requirements of the present Gemregallations.

2.10. Quality assurance requirements to NPP elenamsigned to Safety Classes 1,2,3 and to their
design and operation shall be specified in cunregilatory documents. In this case more stringent
requirements to quality assurance presented i tth@suments shall be applicable to a higher safety
class.

Requirements of general industrial regulatory doents shall be imposed on elements relating to
Safety Class 4.

2.11. It should be indicated In the documentatiomesign, manufacture and supply of NPP systems
and elements that elements belong to Safety Clds&¢sand this shall be designated as such in
requirement s of regulatory documents.

2.12. The classification designation implies tHatreents are pertaining to Safety Classes 1,2,3.

2.13. The classification designation shall be semanted by the following symbol reflecting the
purpose of an element:

H - normal operating element ;

3 - protective element;

JI - localising element;

O -support element;

VY - control safety system element.

If an element serves several purposes , they Bbakflected in its designation.
Examples of classification designation are as ¥atlo

2H, 23, 2H3.

3. STATE SUPERVISION OF USE OF NUCLEAR ENERGY FORH PURPOSE OF ENSURING
NPP SAFETY AND STATE CONTROL OF NPP SAFETY



3.1. State control of use of nuclear energy shathie responsibility of specially authorised fetlera
bodies in compliance with their competence.

State supervision of use of nuclear energy relabigPPs has been imposed on the Ministry of the
Russian Federation of atomic power (Minatom of Ra)sshich performs functions according to the
relevant ordinance guided by the Constitution efRussian Federation, federal laws, decrees and
directives by the President of the Russian Federategulations and directives by the Government of
the Russian Federation, federal regulations aresrial the field of use of nuclear energy and other
regulatory documents.

Minatom of Russia is responsible for developing emplementing measures on ensuring safety in use
of nuclear energy in subordinate organisations.

3.2. Minatom of Russia recognises the operatingrusgtion suitable for operating the NPP and
carrying out by itself or involving other organiets activities relating to NPP siting , design,
construction, operation and decommissioning.

3.3. Minatom of Russia within the frame of its pogvestablishes a procedure for appointing
organisations - NPP (RP) designers, establishesrttez for interrelations of NPP (RP) designers and
NPP (RP) designers with the operating organisatfdhe NPP, and regulates relations of all
organisations involved in developing NPP (RP) desigd its operation at all stages of NPP service
life (design, siting, construction, operation amtammissioning).

3.4. In case the operating organisation is incagpabénsuring NPP safety Minatom of Russia bears
responsibility for NPP safety and appropriate haxgdbf nuclear materials, radioactive substances an
waste. Minatom of Russia is liable to ensure NHBtgand proper handling of nuclear materials,
radioactive substance and waste prior to estabéshwf a new operating organisation of a NPP.

3.5. State control of safety in using nuclear epattall be achieved by specially authorised federal
bodies - safety regulation bodies performing suigem of radiation, technical and fire safety.
Gosatomnadzor of Russia is responsible for state@mf nuclear safety as well as technical issafes
NPP radiation safety. Other NPP safety issues bedilandled by other state safety regulation bodies
in accordance with legislation of the Russian Fatien.

3.6. Gosatomnadzor of Russia fulfils its functiamsonformity with the relevant ordinance, guided b
the Constitution of the Russian Federation, fedexas$, decrees. and directives by the Presidettteof
Russian Federation, regulations and directivehbyaovernment of the Russian Federation, federal
laws and rules in the field of use of nuclear epengd other regulatory documents.

3.7. Gosatomnadzor reviews materials providingéllnical basis for nuclear and radiation safety of
the NPP and grants in the established order :d&®to operating organisations of NPPs and
organisations executing works and rendering sesviimethe operating organisation of NPPs, as well a
permissions to NPP workers on the right of workdgsenance according to the list of works specified
by the Government of the Russian Federation.

4. BASIC PRINCIPLES OF ENSURING SAFETY IMPLEMENTHN DESIGN OF NPP AND
THEIR SYSTEMS

4.1. GENERAL REQUIREMENTS



4.1.1. Systems (elements) important to safety sieatlesigned in accordance with principles of the
present General regulations and other federal aiguk and rules in the filed of use of nucleargyne
as well as documents application of which shakpproved by Gosatomnadzor of Russia in licensing.

4.1.2. According to the defence in-depth conceptNRP shall have safety systems intended for
fulfilling the following main safety functions:

* reactor scram and maintaining it in subcriticatesta
* emergency removal of heat from the reactor;
» confining radioactive substances within the prechett@ed limits.

The necessary scope and methods of safety funcétigriementation are detailed in federal regulations
and rules in the field of use of nuclear energywaitt application to each NPP are established and
justified in the design and reflected in the NPRe§aAnalysis Report.

4.1.3. Technical provisions assuring mitigatiorbefond design basis accidents consequences as per i
1.2.16 shall be envisaged at the NPP.

4.1.4. The NPP design shall provide for workingutoentation on systems (elements) important to
safety and safety systems and elements assigrgafdty Classes 1 and 2; prior to physical start-up,
checking devices and accessories and making thaitalale for service as well as programs and
methodologies for:

» checking serviceability of systems and elementdiaing devices located inside the reactor),
replacement of equipment the service life of whiels reached its end;

* systems testing to assure their compliance witigdgsarameters;

» checking sequence in transmission of signals atvchian of equipment (including transfer to
emergency power sources);

« control of metal status and welded joints of equeptrand pipelines;

» checking whether or not metrological charactersstitmeasuring channels meet design
requirements.

4.1.5. Systems (elements) important to safety sieatlapable of performing their functions withie th
scope specified in the design with allowance fdaura phenomena possible in the NPP site region)
external man-induced events peculiar to the sieets for NPP construction and /or on postulated
mechanical, thermal, chemical and other effectdesign basis accidents.

4.1.6. In the NPP design measures on preventipnobection of systems (elements) from common
cause failures shall be reviewed and justified.

4.1.7. In the design of NPP and RP systems (eleshpribrity shall be given to systems (elements)
design of which has been based on the passivagaraf action and inherent safety features (self-
control, thermal inertia and other natural procgsse

4.1.8. The design shall provide for the possibiiityexclude personnel single errors and mitigadé th
consequences in maintenance as well.



4.1.9. Multipurpose use of safety systems and #lements at the NPP shall be justified. Combimatio
of safety functions and functions of normal openathall not lead to violations of requirements to
ensuring NPP safety and reduction in reliabilitysg$tems (elements) performing safety functions.

4.1.10. NPP systems (elements) important to safeil be subjected usually to direct and full clseck
to assure their compliance with the design param@iecommissioning, after repair and periodically
during the whole lifetime of the NPP.

Should performance of direct and/or full checksl®possible which shall be proved in the design,
indirect and/or partial checks shall be carried dalequacy of indirect and/or partial checks shall
validated in the NPP design.

The possibility shall be provided for diagnostieggmination) of state of safety systems normal
operating elements important to safety and refeweshfety Classes 1 and 2 , and their represeatati
tests. During operation maintenance and checksishabnducted on the basis of regulations for
operation and maintenance meeting safe operatommalitions and limits established in the NPP
design and presented in the NPP Safety AnalysisfRdRegularity and allowable period of time for
maintenance and checks shall be adopted in acamrdaith regulatory documents in force or justified
in the design.

4.1.11. Safety systems shall function in such a thiayonce their action begun it could be brought t
the full completion of their function. Return offety systems to the initial state shall require
successive actions by the operator.

4.1.12. The NPP Safety Analysis Report shall condaita on reliability indices of systems of normal
operation important to safety and their elemensgyaed to Safety Classes 1 and 2 as well as safety
systems and elements. The reliability analysisl $leatonducted with account of common cause
failures and personnel errors.

4.2. CORE DESIGN AND CHARACTERISTICS

4.2.1. The NPP design shall establish limits of &lements damage (amount and degree of damage)
and associated levels of reactor coolant radio&gty reference isotopes in accordance with federa
regulations and rules in the field of use of nuckszergy.

The core and other systems determining its opegratmditions shall be designed such that estaldishe
limits of fuel elements damage for safe operationlad not be exceeded for their whole service fife i
the reactor.

4.2.2. The core shall be designed in such a way essure during normal operation and design basis
accidents mechanical stability and absence of defttons impairing normal functioning of means
acting on reactivity and reactor scram or impediagling of fuel elements.

Efforts should be made to ensure that the totddgdvdity rate of severe beyond design basis actsden
estimated on the basis of the probabilistic sad@ilysis shall not exceed 10 E -5 per reactor/.year

4.2.3. The core with its elements affecting reatgtishall be designed so that any reactivity change
with the help of control rods and reactivity efieat operational states and under design basis and
beyond design basis accidents do not cause undedtiaocrease in heat release in the core leading t
damage of fuel elements beyond the specified ddisigts.



4.2.4. Characteristics of nuclear fuel, desigrhefrieactor and other primary circuit components
(including the coolant clean-up system) considedpgration of other systems shall not permit of
formation of secondary critical masses under selbveyend design basis accidents and those involving
fuel melt.

Should such a probability exist technical featugtesll not allow the permissible limiting emergency
release to be exceeded as peri. 1.2.17.

4.3. REACTOR COOLANT CIRCUIT

All equipment and pipelines of the reactor coolartuit shall withstand without destruction stadied
dynamic loads and temperature effects arisingeir iny assemblies and components (with allowance
for actions of protection safety systems and thmbable failures as per i. 1.2.12), during alliating
events considered, including inadvertent energgasss to coolant caused by:

* sudden insertion of positive reactivity on ejectadra control member at the maximum rate
acting on the maximum effective reactivity if suetease could not be prevented by the design;

* injection of «cold» coolant into the core (with a#ige temperature reactivity coefficient in
relation to coolant) or any other probable positeactivity effect associated with coolant.

4.4. CONTROL OF PROCESSES

4.4.1.1. For control of process equipment relattngormal operating systems and safety systems at
each NPP unit provision shall be made for :

1) unit control console;

2) emergency control console;

3) control normal operating system;

4) control safety system;

5) autonomous means for data recording and storage.

4.4.1.2. The NPP design and NPP Safety Analysi®Repall contain:

1) analysis of response of control systems to petstd failures in control systems;
2) reliability analysis of control systems funciiog;

3) stability analysis of control circuits.

4.4.2. Unit control console

4.4.2.1. The unit control console (UCC) shall bevidted at the NPP unit, operational personnel of

which performs control of process equipment reatonnormal operating systems and safety systems
in normal and abnormal operating conditions inalgdaccidents.



4.4.2.2. Adequacy of measures provided shall begoran the design to ensure survivability,
habitability and normal functioning of the unit ¢ooi console in all regimes including design basis
beyond design basis accidents.

4.4.2.3. In the design of the UCC problems of «mmaathine interface» shall be solved. Parameters to
be controlled at the UCC shall be so selected splayed as to provide personnel with unambiguous
information indicating that NPP safe operating tsvand conditions are met, and identification and
diagnostics of automatic response and functionfrgafety systems are possible.

4.4.2.4. For the unit control console the followsiwll be provided in the design:

1) instrumentation for control and monitoring nuléuel fission processes in all regimes and uadter
conditions in the core during normal operation l(iding subcritical regime in a process of refug)in

2) position indicators of control members actingreactivity, automatic control of soluble absorber
concentration and indicators of a status of otheams acting on reactivity;

3) Information support systems for the operatocluding the system for representation of
summarised data to personnel indicating the cusefety level of the RP and NPP as a whole.

4.4.2.5. Instructions on remote control of mechasigenerated by the automatic control system or
remote control keys from UCC panels shall be autmaldy recorded.

4.4.3. Emergency control console

4.4.3.1. The emergency control console.. shallrbeiged at the NPP unit.

4.4.3.2. From the emergency control console tHeviahg actions shall be performed:
1) control of safety systems;

2) bringing the reactor to subcritical state;

3) maintaining the reactor in subcritical state;

4) removal of heat from the reactor;

5) control of the RP status.

4.4.3.3. Independence of the emergency controlateritkom the unit control console and adequate
survivability and viability and habitability of themergency control console shall be provided.

Measures aimed at avoiding common cause failutikeeofinit control console and emergency control
console shall be undertaken.

4.4.4. Control normal operating systems
4.4.4.1. The control normal operating system at NRiPshall perform control of processes under all
operating conditions of the NPP unit with qualigliability and metrological characteristics megtin

the design values.

4.4.4.2. The control normal operating system shalude:



1) means of reliable group and individual commutiices between unit control console, emergency
control console and operational personnel of the Wérforming works locally;

2) means for collection, processing, recording stodage of information sufficient to ensure the
possibility of timely and unambiguous identificatiof initiating events preceding abnormal operation
and accidents, their evolution, establishing theaalgorithm of operation of safety systems and
elements important to safety and referred to Salédgses 1 and 2, including control and monitoring
systems, deviations from stationary algorithmsspenel actions.

4.4.4.3. The control normal operating systems efNFPP unit shall provide automatic and/or automatic
diagnostics of status and operating conditionsulidlg hardware and software control and monitoring
facilities.

4.4.4.4. The control normal operating systems sfetlesigned so as to assure the most favourable
conditions for operational personnel to make cardecisions on NPP control and minimise the
possibility of making wrong decisions.

4.4.4.5. The design of control normal operatingeays shall include:

1) analysis of response of control and monitoriyggesms of the RP and NPP unit to probable failures
in the system;

2) reliability analysis of functioning of hardwaaed software and system as a whole;
3) stability analysis of control and monitoringauiits.

4.4.4.6. Provisions and methods shall be envisagtw design for detecting leakage of primary
coolant exceeding the value established in thegdesmnd, if possible its location.

The automatic control of coolant radioactivity arahtrol of discharges and releases of radioactive
substances and control of radiation situation ifPM&oms, in the safe area and surveyed area during
NPP operation including accidents and in a periddRP decommissioning shall be incorporated in
the design.

4.4.4.7. The automatic control of safe conditiohsuxlear fuel and radioactive waste storage siell
provided and alarm system pointing to deviationsifithese conditions shall be provided.

4.4.5. Control safety systems (CSS)
4.4.5.1. CSS shall be envisaged at the NPP unit.
4.4.5.2. CSS shall automatically perform their tiores under conditions stipulated in the design.

4.4.5.3. CSS shall be designed so as to elimimathar automatic actuation the possibility of thei
disconnection by operational personnel during 10r3Q

4.4.5.4. The possibility of putting into servicdetg systems remotely and manually -for valvesatrt
location shall be provided. Failure in the automatitiating circuit shall not prevent remote aetivon
and performance of safety functions. For remoteraadual actuation the action on the minimum
number of control elements shall be sufficient.



4.4.5.5. The CSS structure shall be designed sorasluce the possibility of spurious responsé¢o t
minimum. The circuits for remote control of safsistems mechanisms shall allow for their initiating
not less than two or more logically interrelatetiats (two keys, .patch panel and key etc)

4.4.5.6. The CSS shall be separated from the damtraal operating system to such a degree that
malfunction or putting out of operation of any elhor train of the system mentioned above could
not affect the CSS capability of performing its étions.

4.4.5.7. The CSS shall satisfy the following safatyciples:

1) redundancy;

2) independence;

3) diversity.

Redundancy, independence and diversity shall be asito provide the possibility of their protection
against common cause failures as per i. 4.1.6 abhgermit single failures in the CSS to disruptithe
operability.

4.4.5.8. The CSS shall allow for:

1) continuous automatic diagnostics of control ayst serviceability;

2) periodic diagnostics of status of CSS trains gnodess equipment as per i. 4.1.10 from unit and
emergency control consoles.

Failures of hardware and software and malfunctioriee CSS shall lead to triggering signals in
control rooms ( unit and emergency control roons¥ @hd bring about actions aimed at ensuring NPP
safety.

In those cases when it is not feasible in technmesppect methodology and means of periodic CSS
checks shall reveal malfunctions available with@alucing functional availability of other safety
systems and elements and systems (elements) imptwtsafety assigned to Safety Classes 1 and 2.

4.4.5.9. Design materials on the CSS shall coramalyses within the scope similar to requiremehts o
I. 4.4.4.5.

4.4.6. Autonomous data recording and storage device

Autonomous devices for recording and storage af datessary for investigation of accidents shall be
provided. These devices shall be protected fronuthmaised access and maintain their functional
features under design and beyond design basisestsidlrhe volume of data to be recorded and stored
shall be proved in the NPP design.

4.5. PROTECTION SAFETY SYSTEMS
4.5.1. Protection safety systems shall be incotpdran the NPP design which ensure reliable reactor

scram and maintaining it in subcritical state iy anrmal and abnormal operating conditions inclgdin
design basis accidents.



4.5.2. Effectiveness and fast response of reactanssystems shall be sufficient to minimise energy
.release to the level not leading to damage ofdleghents beyond the limits established for normal
operation or design basis accidents and suppressveaeactivity arising from occurrence of any
reactivity effect or possible combination of reuityi effects during normal operation and designdas
accidents.

4.5.3. The reactor scram shall be ensured irreispashether energy source is available or lost.

4.5.4. The protection systems shall comprise sysfememergency removal of heat from the reactor
having several independent trains and yieldingcéiffeness with account of requirements of i.1.2.12.

The use of cooling systems (trains) intended fomab operation as systems (trains) for emergency
heat removal from the reactor is allowed.. In tdse they shall meet requirements imposed on safety
systems

4.5.5. Measures shall be taken to ensure thaetmar is not brought. to critical state and the
permissible pressure in reactor coolant circuitasexceeded. on actuation and operation of the
emergency heat removal system.

4.5.6. Operation of protection safety systems si@llead to failures of equipment in normal operat
systems. The number of responses of protectiotyssyfstems (including spurious responses)
allowable for the whole lifetime of the NPP uninsiadering their effect on equipment service lifalsh
be justified in the design.

4.6 LOCALISING SAFETY SYSTEMS

4.6.1. Provision shall be made for localising saststems confining radioactive substances and
ionising radiation under an accident within theitgrspecified in the design.

4.6.2. The reactor and NPP systems and elementaimioig radioactive substances shall be
accommodated entirely in leak proof compartmentsoicalising radioactive substances released

within their limits during design basis accidentsthis or any other case of arrangement it is s&aey

that during normal operation and design basis aotsdithe corresponding reference exposure doses are
not exceeded. as well as allowable release rate@mednt of radioactive substances in the

environment. The necessity and acceptability. ef.thrected release of radioactive substances under
beyond design basis accidents shall be substahtratbe design.

4.6.3. Localising safety systems shall be envisdgedach NPP unit and fulfil the preset functidos
design and beyond design basis accidents as pedbl

Separate elements and localising safety systemsvéi®le can be shared by several units if it h@sm be
proved that the accident cannot extend. from one N#it to others

4.6.4. In those cases when for preventing presseen leak tight rooms systems for heat rejection
with active elements are to be provided, sevedgpendent heat rejection trains having the required
effectiveness considering requirements of i. 1.2shall be used.

4.6.5. All lines intersecting boundaries of the fomement system through which escape of radioactive
substances outside sealed compartments is poshaidldoe equipped with isolating elements.

4.6.6. The degree of allowable loss of integritythee confinement system shall be proved in the
design and methods for achieving it shall be ingidaCompliance of actual leak tightness with the



design value shall be confirmed prior to reactadiog with nuclear fuel and verified in a proceks o
operation with periodicity established in the dasig

Tests of the confinement system in commissioniradl &ie conducted at design pressure, subsequent
tests shall be carried out at pressure specifidhlerdesign. Equipment located inside sealed
compartments shall withstand tests without losssdiinctions. The methodology and equipment for
testing the confinement system to make sure it ¢eswith the design parameters shall be
incorporated in the design.

4.6.7. Measures on detecting and preventing foonaif explosive concentrations of gases in rooms
accommodating localising safety systems shall hésaged.

4.7. SUPPORT SAFETY SYSTEMS

4.7.1. The necessary support safety systems parfgifienctions of supplying safety systems with
working fluid, energy and creating the requiredditans for their functioning, including heat trdeis
to the ultimate heat sink shall be provided inki&P design.

4.7.2. Support safety systems shall have relighiidices of functions performance sufficient for
achieving along with the corresponding indicesadéty systems which they support the necessary
reliability of the latter, specified in the design.

4.7.3. Performance of functions presented in i.14by the support safety systems shall have pyiorit
over actions of internal safety features of suppaféty systems elements if it does not lead temor
severe consequences for safety; the list of intesafaty features of support safety systems not
disconnected shall be justified in the NPP design.

4.7.4. The necessary and adequate provisions fBrfil& protection including detectors and
equipment for suppression of moderator and co@ambustion shall be envisaged in the design as
well as automatic regime of fire extinguishing gyss from the moment of voltage supply to
equipment of the NPP unit during precommissionidigistment works.

4.8. NUCLEAR FUEL AND RADIOACTIVE WASTE STORAGE SYEEM

4.8.1. At each NPP new and spent nuclear fuel adidactive waste storage facilities shall be
available. The capacity of nuclear fuel storagdifees shall be designed such as to provide the
possibility of full discharge from the core at aiye.

In the NPP Safety Analysis Report information sballpresented on ensuring safety in handling of
new and spent nuclear fuel, radioactive waste.sHfiety analysis of storage facilities during normal
and abnormal operation including accidents shadidrelucted.

Handling of nuclear fuel shall be ensured in comiity with requirements of regulatory documents.

4.8.2 The possibility of reaching criticality irosage facilities by new and spent fuel on its laat
and transfer shall be excluded due to providingaihy@ropriate characteristics of storage facilities.

4.8.3 Provision shall be made for reliable resideslt removal systems to prevent damage of nuclear
fuel and escape of radioactive substances to N&¥ag@r environment beyond limits established in
the design.



Fuel transfer operations and special devices &msfier of new and spent nuclear fuel including
disposal of spent nuclear fuel from the NPP shakhvisaged in the design.

4.8.4. The NPP design shall include the analystoaofent and amount of solid and liquid radioactive
waste and gaseous radioactive substances durintahoperation and their estimation for design basis
accident.

The design shall provide for facilities for represing radioactive waste and gases, areas and nsethod
for temporary and long-term storage, systems fearuhg air and water before venting into the
atmosphere and discharge to natural reservoinititcfor transport of radioactive waste withimet

NPP territory and to storage location.

5. ENSURING SAFETY OF NPP IN OPERATION
5.1 ORGANISATION OF OPERATION AND OPERATIONAL DOCUENTATION

5.1.1. The operating organisation of the NPP sitalite organisational structures for safe operation
the NPP endowing the NPP administration with theessary powers, provide the NPP with the
required financial, material and technical resosiycegulatory documents and scientific and technica
support, physical and fire protection of the NR#estion and training of personnel, , create
atmosphere in which safety is regarded as a vitalportant matter and a subject of personal
responsibility of each one of personnel and caatycontinuous control of NPP safety.

The operating organisation of the NPP ensures peniaontrol of all the activities important to NPP
safety. The operating organisation of the NPP stgorasults of inspections relating to activitie$het
NPP on safety control and periodic reports on N&fBtg level to Gosatomnadzor of Russia and
Minatom of Russia.

5.1.2. The basic document determining safe operaticthe NPP unit is the technological regulation
containing rules and main procedures of safe ojperajeneral order of performance of safety-related
operations as well as safe operational limits ardltions.

The operating organisation of the NPP ensures dprrednt of technological regulations involving
developers of the NPP and RP in compliance witiNlRE design and NPP Safety Analysis Report and
includes it into the documentation to be submitte@Gosatomnadzor of Russia for obtaining the
operating license.

Changes introduced in technological regulationd $leaagreed upon with organisations involved in
their development and approved by GosatomnadzBussia in duly order.

5.1.3 The NPP administration elaborates operatimaaluals on the basis of technological regulations
approved and documentation by developers of equipared NPP design before precommissioning
adjustment works.

Manuals on operation of equipment and systems sbathin specific instructions to personnel on
methods of works execution at normal and abnorpeatation, including situations preceding an
accident.

Operational manuals shall be adjusted based orotiéaned from NPP commissioning.



5.1.4. Based on the technological regulations tR& lddministration makes arrangements for
elaborating and issue of guidelines and manuaksmating personnel actions on ensuring safety
under design and beyond design basis accidents.

Personnel actions prescribed by guidelines and ataushall be based on characteristics of events
happening and reactor plant states and predicfiocoralitions anticipated in a process of accident
evolution. Actions based on prediction shall bected towards recovering dominating safety
functions and limiting radiological consequenceaafidents.

5.1.5. To maintain safety systems in operable stadieprevent hazardous failures in systems impbrtan
to safety their maintenance, repair, tests andkshsigall be conducted.

The aforesaid works shall be carried out accorthnglevant instructions, programs and schedules to
be developed by administrative management of thie diiPthe basis of design requirements and
technological regulations and shall be recorded.

Conditions specified in technological regulatiohalsbe observed and safety assured when removing
safety systems from service for maintenance, regzawell as in testing and checking.

Provision shall made for arrangements excludingotiesibility of unauthorised changes in schemes,
instrumentation and algorithms of the CSS.

After maintenance safety systems elements andmsgdteemselves shall be checked to assure their
operability and compliance with the design chamsties and results of checks recorded.

5.1.6. The order of accounting, storage and rewisfcoperational documentation shall be established
by the operating organisation of the NPP consideraguirements of regulatory documents.

The NPP design, executive documentation on NPPreati®n, test certificates and executive
documentation on maintenance and repair of sajstems (elements) and elements important to
safety belonging to Safety Classes 1 and 2 sh&lkpefor the whole lifetime of the NPP.

5.1.7. Records on control of safe operational Braitd conditions shall be kept at the NPP durirg tw
campaigns between refuelling or two years. Beftireigation of records results shall be includedaint
interim reports on the status of NPP safety tosbaed by the operating organisation of the NPP.

Materials on investigation into failures and acaitdeat the NPP shall be kept during the whole NPP
service life.

5.1.8. The NPP unit shall be shut down if safe apenal limits and conditions established for it
cannot be observed at reactor operation.

5.1.9. Tests at the NPP not stipulated in techncddgegulations and operational manuals shall be
conducted according to programs and methods comggdlescription of arrangements on ensuring
safety of these tests.

Programs and methodologies of tests shall be agneed with developers of NPP design and endorsed
by the operating organisation of the NPP. Testll baallowed by Gosatomnadzor of Russia in
compliance with conditions of transition from ontage of works to another established in the license
and conducted by permission of the operating osgsioin of the NPP.



5.1.10. Infringement of safe operational limits aadditions including accidents which took place at
the NPP shall be thoroughly investigated by comimissaccording to ordinances in force. The
responsibility for development and implementatibmeasures preventing repeated disruption of safe
operational limits and conditions for the same oaasshall be borne by the operating organisation of
the NPP.

5.1.11. The operating organisation of the NPPaisldi to forward in the established order informatio
about disturbances in NPP operation.

There should be no obstacles to access to opesbhtionumentation containing data on the said
infringements by representatives of state safegyuletion bodies.

5.1.12. Prior to NPP commissioning and periodicallgccordance with design requirements and
regulatory documents checks of safety systems bjpigyasystems (elements) important to safety,
control systems, control of base metal and weldedg of NPP systems and elements important to
safety shall be conducted.

Regularity and scope of checks shall be establishedhedules developed by the NPP administration.

The aforementioned schedules shall meet requirenoémégulatory documents and be related to the
role the system (element) to be checked perfornesisuring NPP safety with allowance for the
quantitative reliability analysis of systems (elens.

At the request of Gosatomnadzor of Russia extrakshef safety systems serviceability shall be
conducted.

5.1.13. During NPP operation the operating orgaioisaf the NPP shall provide acquisition,
processing, analysis, systematising and storagéayfnation about failures of elements relating to
systems important to safety, and wrong personrigrecas well a its transfer to all interested
organisations in duly order including developershaf NPP and RP.

5.1.14. Based on estimation of the residual sefifie®f equipment and other safety validation &sd
the operating organisation may raise a questiontadsdension of the NPP unit service life. In this
case a new license on NPP unit operation shalbbered from Gosatomnadzor of Russia.

5.2. COMMISSIONING

5.2.1. Requirements to sequence and volume of pi@tssioning adjustment works, physical and
power start-up as

well as acceptance criteria for putting into operalNPP equipment and systems shall be identified i
the NPP design.

The operating organisation of the NPP shall prodeeelopment and implementation of the program
for NPP commissioning. The program shall be apptdseGosatomnadzor of Russia in a process of
licensing.

5.2.2. Precommissioning adjustment works, physiodl power start-up and power increase to the
rated value shall confirm that the NPP as a whtdesystems (elements) important to safety are
designed and functioning according to the desigd,deficiencies detected have been eliminated. The
NPP administration elaborates and coordinates aatielopers of the NPP and RP programs of
precommissioning adjustment works, physical andgyastart-up and trial operation. The programs



shall be approved by the operating organisationfarvdarded to Gosatomnadzor of Russia in the
established order.

Documents regulating execution of precommissiomidigistment works, physical and power start-up
and trial operation shall contain the list of naclbazardous works and measures designed to prevent
accidents.

5.2.3. In implementing the commissioning prograrareabteristics of systems (elements) important to
safety, performance data on equipment and syssafespperational limits and conditions and
operational procedures shall be specified in metaildso that they reflect actual performance
indicators of equipment and systems.

The list of parameters subject to recording shaklletermined in the relevant test programs.

5.2.4. After trial operation of the NPP unit thegedure of its acceptance for commissioning iseto b
implemented. This procedure shall be carried otiténestablished order considering requirements of
the present General regulations and other regyldtmcuments.

5.2.5. The NPP unit completed and being commissichall be separated from other operating units
and areas where constructions works are beingragadito ensure that works being carried out and
possible infringement.. in the area of construciomot affect its safety and in case of postulated
accidents at the operating unit safety of the under construction is guaranteed.

5.2.6. The license on NPP unit operation shallraatgd by Gosatomnadzor of Russia to the operating
organisation of the NPP upon completion of all pramissioning adjustment works in the established
order with the final NPP Safety Analysis Reporg{pninary revision of the final NPP Safety Analysis
Report - prior to the first delivery of nuclear fte the site, the final revision -upon completiairtrial
operation), adjusted with account of results ofgitgl and power start-up and trial operation of the
NPP unit and approved by other state safety ragulébdies.

5.2.7. The first delivery of nuclear fuel to théesiphysical and power start-up of the NPP und] tr
operation shall be allowed by Gosatomnadzor t@mfferating organisation of the NPP in accordance
with conditions of transition from one stage of W®to another established in the operating license
after checking readiness of the NPP to these cosmonisig stages and obtaining approval by other
state safety regulation bodies provided that enmengplans of personnel and population protection in
the event of an accident at the NPP are available.

5.3. SELECTION AND TRAINING OF OPERATIONAL PERSONNE

5.3.1. The NPP shall be staffed with personnelrthie necessary qualification and admitted to
independent work in the established order priatdiovery of nuclear fuel to the plant.

5.3.2. Admission of operational personnel to penfance of certain types of activities shall be affdc
in case permits granted by Gosatomnadzor of Rassiavailable.

5.3.3. The list of positions of NPP workers whitlal obtain permits from Gosatomnadzor of Russia
on the right of executing works in the field of udenuclear energy shall be drawn up by the
Government of the Russian Federation.

According to the directive of the Government of Rssian Federation qualification requirements to
workers obtaining permits according to the lispositions shall be specified in qualification malsua



concerning positions of managers. and expertsc{alf) agreed upon with safety regulation bodies in
using nuclear energy and the Ministry of Labour aodal welfare of the Russian Federation.

Qualification requirements to other NPP personhallde established by the operating organisatfon o
the NPP.

5.3.4. The operating organisation of the NPP pmwisklection, training, admission to independent
work and maintaining the operational personnelifoation level.. The system for selection and
training of NPP operational personnel shall be diaeachieving, control and maintaining its level o
qualification required for ensuring safe operatdmhe NPP in all regimes as well as performance of
actions directed towards mitigating consequencesaflents occurred.

Training shall imply inculcation of safety cultureoperational personnel.

5.3.5. The system for training operational persband exercising. practical actions in operating th
NPP operation shall involve technical provisionstfaining including simulators of various types
permitted in the established order for applicatotraining NPP personnel. Particular attentiorllsha
be paid to exercising actions on probable abnotial{including accidents) in NPP operation and
taking into account experience gained from previesrs and accidents.

5.3.6. Prior to admission to independent work amaoglically operational personnel shall go through
medical check-up. The state of health of workesasfoperational personnel shall ensure performance
by them of professional duties relating to NPP apen safely and reliably.

5.4. RADIATION SAFETY IN OPERATION

5.4.1. Radiation safety of personnel and populatiaing NPP operation shall be ensured by
observance of legislation in force in the filedradliation safety as well as requirements of federal
regulations and rules in the field of use of nuckszergy.

5.4.2. The system for control of integrity of plgaibarriers on the pathway of ionising radiatiod a
radioactive substances into the environment sieadifvisaged, and intended for control of deviations
from preset limits of NPP safe operation.

5.4.3. Provision shall be made for the radiationtiem system which shall provide measurements of
controlled parameters characterising radiation ttmms at the NPP and in the environment within the
predetermined scope under any operating condibbti'ee NPP, including design basis and beyond
design basis accidents.

5.4.4. The design shall contemplate continuous areagents in the safe area and in surveyed area of
ionising radiation dose rates, wind speed and atieteorological parameters as well as periodic
measurements of density of radioactive precipitetoy assessment and prediction of radiation
situation in the surrounding area during normal MPBration and deviations from normal operation
including design basis and beyond design basislests. Technical provisions for implementing these
assessments and predictions shall be envisaged.

5.4.5. The NPP administration provides keeping actof exposure doses received by NPP personnel
and personnel from other organisations involvesh@intenance of NPP systems (elements),
development and implementation of other arrangesenteduce personnel exposure to as low as
reasonably achievable level.



5.4.6. The NPP administration keeps accountingcanttol of nuclear materials, radioactive
substances and waste including new and spent mdakaradioactive equipment dismantled,
contaminated tools, clothing industrial waste, og®urces of ionising radiation.

5.5. EMERGENCY PLANNING ON PROTECTION OF PERSONNEND POPULATION IN
CASE OF ACCIDENTS AND ACCIDENT MANAGEMENT

5.5.1. Prior to delivery of nuclear fuel to the N&Rergency planning procedures on protection of
personnel and population in the event of an actidethe NPP considering radiological consequences
of accidents shall be developed and made availBtdes shall be elaborated on the basis of NPP
design characteristics and parameters, criteriddorsion making relating to arrangements on
protection of population in case of an acciderithatNPP taking into account economic, natural and
other site-specific features and extent of actaabind of occurrence of the emergency situation.

Prior to delivery of nuclear fuel to the NPP mandaback-up means for communication with higher
authorities, state safety regulation bodies andagament bodies permanently working and specially
authorised to make decisions as to protection ptifadion and territories in case of emergency
situations and executive power bodies of the Rods@leration and local regulatory bodies.

Emergency planning procedures developed for thegser of personnel and population protection shall
be agreed, approved and made available.

5.5.2. The plan of arrangements on protection cdgrenel in the event of an accident at the NPH shal
be elaborated by the operating organisation. lf gihavide for co-ordination of actions by the NPP
and external organisations such as interior bodtase fire service, civil defence and emergency
control bodies within the site and area covereeéigrgency planning procedures. Maintaining
permanent readiness and implementation of theipltre responsibility of the NPP administrative
management.

5.5.3. The emergency plan on protection of poputetd be elaborated in the established order by
competent bodies in case of an accident shall stigige-ordination of actions to be undertaken withi
the site and in the whole territory by civil deferend emergency control bodies, local self control
bodies as well as ministries and departments igbim implementation of measures on protection of
population and mitigation of accident consequences.

5.5.4. The level of emergency preparedness in eaneygplanning procedures in and level for action
shall be clearly established the event of an aatjdieshall be made clear who under what condgion
using what communication means informs whom, whigjanisations about an accident, and declares
beginning of implementation of plans. Plans shadvfme for equipment and technical means, and
indicate where these resources should be obtamétyawhom.

5.5.5. Prior to delivery of nuclear fuel to themglaxternal and internal emergency centres shakbe
up; they shall be provided with the necessary egaig, instrumentation and communication facilities
through which management by implementation of pladgated in i.i. 5.5.2 and 5.5.3 should be
achieved.

5.5.6. The goal of beyond design basis accidenagement is to return the NPP unit to the controlled
state to assure termination of the chain fissi@ettien, continuous fuel cooling and confining
radioactive substances within predermined limits.

5.5.7. NPP personnel shall be ready for takingpastunder design basis and beyond design basis
accidents. Operational personnel undertaking astimer beyond design basis accidents shall be



guided by special manuals which shall be elabonateguant to i.5.1.4 on the basis of design baxis a
beyond design basis accident analyses conductgdteghnical provisions available and in working
order shall be used for these actions.

5.5.8. Emergency training shall be periodicallydacted to prepare personnel for actions required in
case of emergency.

5.5.9. The operating organisation of the NPP stalklop methodology and programs for preparation
and exercising emergency training for rehearsakctibns under accidents and make arrangements for
this training.

5.6. NPP DECOMMISSIONING

5.6.1. NPP decommissioning shall be taken into @atcim the design, operation, maintenance, and
repair.

5.6.2. Five years before the end of the NPP uniiselife the operating organisation shall provide
development of a program of NPP decommissioningsaianit to Gosatomnadzor for approval in
duly order resulting changes in terms of validityicenses on NPP unit operation by Gosatomnadzor
of Russia.

5.6.3. Before decommissioning overall survey ofMiRP unit by the commission nominated by the
operating organisation shall be performed Baseksults of the overall review the operating
organisation shall provide development of a drifhgor NPP decommissioning and make up a report
on safety validation for NPP removal from servioedbtaining a license on decommissioning from
Gosatomnadzor of Russia.

5.6.4. The NPP unit shutdown for decommissionirgssumed to be in operation until disposal of
spent nuclear fuel from the NPP unit. For thisgeall requirements to personnel, documentation etc
remain valid as for the operating unit.

Reduction of a scope of maintenance, putting oalpefation separate systems and elements, dismissal
of personnel shall be performed in compliance witanges introduced in the established order to
terms of validity of the operating license.

5.6.5 Off-schedule decommissioning of the NPP simatll be accomplished with account of
requirements of i.i. 5.6.3 and

5.6.4 of the present section.



Footnotes

Footnotel (back to Definition 1)

Term «accident» hereinafter is understood as ant@gsociated with radiological consequences.
Footnote2 (back to Definition 1)

Definition of the term «design» is established g tegulatory documentation in force.
Footnote3 (back to Definition 4)

Term “nuclear power plant”, if not specified othése; is understood as any project, mentioned4n i.
5, 6, 7 of main terms and definitions

Footnote4 (back to 1.2.12)

Further in the text instead of “initiating eventmsidered in the design” a combination of words
“Iinitiating event” is used. Ruptures of equipmeasings and vessels, whose manufacture and
operation shall be carried out in accordance viighrhost stringent requirements of federal reguiatio
and rules in the field of use of nuclear energyrareincluded into the list of initiating events. this
case it should be demonstrated that the probabdlit/of reactor vessel destruction does not exceed
10E-7 per reactor /year.

Footnote5 (back to 1.2.12)

In separate cases when the high reliability le¥e&lements described above or systems to which they
are included has been demonstrated or in a pefichwval of an element from service for a certain
time for maintenance or repair their failure maynog considered. The reliability level is presuned

be high if relevant indices of such elements atdess than those of passive elements, safetyragste
no having movable parts, whose failure are notidensd (on the account of their low probability).
The allowable time for removal of an element fragnvece for maintenance and repair shall be derived
from the reliability analysis of the system to whitis included to and established in the design.



