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These federal standards and rulesl “Nuclear Safety Rules for Reactor Installations of
Nuclear Power Plants” establish requirements for nuclear safety ensurance of reactor
installations of nuclear power plants during design, engineering, construction and operation. B
HUX M3JI0’KEHBI TPeOOBaHUs K 00€CIICUEeHUIO s1epHOI 0€30MacHOCTH 000PYAOBAaHUS U CUCTEM
PEaKTOPHBIX YCTAaHOBOK ATOMHBIX CTAaHIWH, PETIIAMEHTHPOBAHBI BOMPOCHI BBHITIOJIHEHUS
SICPHO-OTACHBIX PaloT.

These federal standards and rules are issued to substitute the Nuclear Safety Rules for
Reactor Installations of Nuclear Power Plants PBYa RU AS 1989with Alteration and Section
4 of Nuclear Safety Rules for Nuclear Power Plants PBYa-04-74"*,

B npouecce paspabomxu dokymenma yumenvl 3ameyanus u npeoioNceHus.
banaxosckou ADC, benoapckou AIC, bunubunckou AIC, I"'ocamomnadzopa Poccuu,
Kanununckou AIC, Koavckou AIC, Konuepna «POCOHEPI'OATOM»y. Kypckou AIC,
Jlenunepaockou AIC, Munamoma  Poccuu. Huowceeopoodckoeo OIIK/I BMTO
Locamomnaodsopa Poccuu, HUKUDIT, OKBM umenu Agppuxanmosa H.U., PHI]
«Kypuamosckuit Hncmumymy, Cmonenckou AIC.

'+ The document has been developed by specialists at SEC NRS, taking into account comments and proposals
produced by the following organizations: FSUE ”State Research and Design Institute Atomenergoproekt”, FSUE
“Russian State Concern for the Production of Electrical and Thermal Energy at Nuclear Power Plants”, FSUE
“All-Russia Research Institute for Inorganic Materials” named after A.A. Bochvar, FSUE “All-Russia Design
and Research Institute for Integrated Power Technology”, FSUE “Experimental Design Bureau “Gidropress”,
FSUE “State Research Center of the Russian Federation Institute for Physics and Power Engineering named after
A.L. Leipunsky”, Joint Stock Company ‘“Novosibirsk Chemical Concentrates Plant”, FSUE “State Research
Center of the Russian Federation Research Institute of Atomic Reactors”, Joint Stock Company
“Mashinostroitelny Zavod”, Joint Stock Company “Murmansk Shipping Company”, Joint Stock Company
“TVEL”, FSUE “Experimental Design Bureau of Industrial Engineering named after A.A. Afrikantov”’, FSUE
“Mining and Chemical Combine”, FSUE Production Association “Mayak”, FSUE “Research and Development
Institute of Power Engineering named after N.A. Dollezhal”, Balakovo NPP, Beloyarsk NPP, Bilibino NPP,
Kalinin NPP, Kola NPP, Kursk NPP, Leningrad NPP, Smolensk NPP Department of Nuclear and Radiation
Safety of the Federal Atomic Energy Agency, RRC “Kurchatov Institute”,.



TABLE OF CONTENTS

LIST OF ABBREVIATIONS 4
BASIC TERMS AND DEFINITIONS 5
1. Purpose and scope 8

2. Nuclear safety requirements for reactor and other safety important systems 8

2.1. GENERAL REQUIREMENTS 8
2.2. CORE AND ITS STRUCTURAL COMPONENTS 10
2.3. CONTROL AND PROTECTION SYSTEMS 12
2.3.1. General requirements 12
2.3.2. Emergency protection system 13
2.3.3.Neutron flux and reactivity control 15

2.4 NORMAL OPERATION CONTROL SYSTEMS AND CONTROLLING SAFETY SYSTEMS 17
2.5. RI COOLANT CIRCUIT (PRIMARY CIRCUIT) 19
2.6. EMERGENCY CORE COOLING SYSTEMS 20
2.7. REFUELING EQUIPMENT AND CORE REFUELING PROCEDURE 21
2.7.1. Refueling equipment 21
2.7.2. Refueling sequence 22

3. Nuclear safety ensurance during the NPP unit commissioning 23
3.1. REACTOR FIRST CRITICALITY 23
3.2. NPP FIRST POWER 24
4. Nuclear safety during operation 25
5. The Rules compliance control 27

APPENDIX. Fuel Rod Damage Limits and Requirements for Russian NPPs with
the Most Common RI Types 28
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CPS
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ECR
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FA
FFLS
FRTBOJI
MCR
NHP
NOCS
NPP

PP
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SAR

SIS
VVER

Emergency Protection

fast neutron reactor

Back-up Shutdown Center Panel
Control and Protection System
Controlling Safety Systems
Emergency Control Room
graphite-moderated loop-type reactor
Fuel Assembly

Failed Fuel Location System

Fuel Rod

Main Control Room

Nuclear Heating Plant

Normal Operation Control Systems
Nuclear Power Plant

Preventive Protection
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Reactor Installation

Safety Analysis Report

Safety Important System

Water-Water Power Reactor

- peakTopHas ycraHoBka bunubunckoit ADC
Bapd - addexTrBHAs TONIS 3aMa3BIBAIONINX HEUTPOHOB



BASIC TERMS AND DEFINITIONS

10.

Accident shall mean the operational event at a NPP where radioactive substances and(or)
ionizing radiation have been released beyond design boundaries of RI and NPP envisaged for
normal operation and in quantities which exceed safe operation limits. An accident is
characterized by an initiating event, development paths and consequences.

AZ rod shall mean the device to affect reactivity which is used in AZ (emergency protection
system).

Control and protection system shall mean the combination of technical, software and
information support means to ensure safe behavior of the chain fission reaction.

The control and protection system is the safety important system combining normal
operation functions and safety functions and consisting of elements pertaining to normal
operation control systems, protective, controlling and supporting safety systems.

5. Control train shall mean the combination of sensors, communication circuits, signal
processing and/or parameter display means which is designed to exercise control in the
scope envisaged by the design6. Mcnoanutenbubiii Mexanusm CY3 - ycTpoiicTBo,
cocrosiiee W3 MpHUBOAA, padOYUX OpPraHOB M  COCAMHUTENBHBIX  3JEMEHTOB,
npeIHa3HauYeHHOE JUTSl U3MEHEHHSI PEaKTHBHOCTH PEaKTopa.

7. KaHaJ1 KOHTPOJISl - COBOKYITHOCTb JIaTYMKOB, JTUHHUH CBS3H, CPEACTB 00paOOTKH CUTHAJIOB
W/WIN TpeACTaBICHHUs MapaMeTpoB, IpeJHa3HaueHHass A  0OecledyeHus KOHTpOJi B
3aJAHHOM IIPOEKTOM>** 00BEME.

Core refueling (refueling) shall mean the nuclear hazardous operations at RI related to
loading, withdrawal and moving of FEs (FRs), reactivity controls and other components
affecting reactivity for their repair, replacement and dismantling

CPS actuator shall mean the device consisting of a drive mechanism, control rods and
connecting elements which is designed to change reactivity of the reactor.

CPS drive shall mean the device intended for changing position of the CPS mechanical rod
and keeping it in fixed position
CPS rod shall mean the reactivity controls used by CPS.

CPS rod position indicator shall mean the device to determine a position of a CPS rod in the
reactor core.

Diagnostics shall mean the control function which purpose is to determine whether the object
of diagnostics is workable (unworkable) or in order (failed)

4..

5. HU3Biaeyenue CpeacTB BO3ACHCTBHA Ha PEaKTHBHOCTb - TaKoe IEPEMELICHUE WU
U3MEHEHUE COCTOSIHUS CPEICTB BO3JAECHCTBHS Ha PEAKTHMBHOCTb, KOTOPOE NMPUBOIAUT K BBOLY
HOJIOKHUTEIBHON PEaKTUBHOCTHU (BBEIEHUE CPEJCTB BO3AECUCTBUS HA PEAKTUBHOCTH MPUBOJIUT
K BBOJly OTPULIATEIbHON PEAKTUBHOCTH).

2xx  OmpenelleHMe TEPMHHA «IIPOEKT» YCTAHABJIMBAECTCS JEHCTBYIOIIEH HOPMAaTHBHOMN
JIOKYMEHTaLUEH.
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Diversity principle shall mean the principle of reliability improvement through application in
different systems (or within one system in different channels) of different means and/or similar
means based on diverse functional principles.

Emergency alarm signal shall mean the signal generated and recorded by the control and
monitoring equipment to trigger preventive protection and warn the personnel on possible
operational events.

Emergency protection (AZ) shall mean:1.
e the safety function allowing for fast rendering the reactor subcritical and maintaining it
as such
e the complex of safety systems performing the AZ function

Emergency protection hardware set shall mean the control and protection system hardware
which performs functions of monitoring and control over emergency protection in the scope
envisaged by the RI design.

Emergency protection signal shall mean the signal generated by AZ hardware to actuate AZ
rods and which is sent to recording devices as well as to MCR and BCR for the personnel
notification.

Equivalent FR cladding oxidizing depth shall mean the total thickness of equivalent layer
which would react with water steam in the assumption that all locally consumed oxygen would
have been used to generate the stoichiometric zirconium dioxide ZrO, as reduced to the
cladding initial thickness. In the event of the cladding loss of integrity oxidizing of both outer
and inner cladding surfaces is considered.

Fuel assembly shall mean the engineering item containing nuclear materials, which is
intended for generation of thermal energy in a nuclear reactor through the controlled nuclear
reaction.

Fuel rod (FR) shall mean the individual assembly unit containing nuclear materials, which is
intended for generation of thermal energy in a nuclear reactor through the controlled nuclear
reaction and (or) accumulation of nuclides.

Fuel rod damage shall mean violation of at least one of design damage limits established for
fuel rods.

Fuel rod destruction shall mean the loss of integrity of the fuel rod structure to result in a loss
of the FR geometry which ensures its design cooling.

Fuel rod leak shall mean the fuel rod damage associated with loss of integrity of its cladding
of a gas leak type or direct contact of nuclear fuel with the coolant.

Group of CPS rods 3. shall mean one or several CPS rods combined together for the purposes
of control to be moved simultaneously and affect reactivity.

Independence principle shall mean the principle of the system reliability improvement
through application of functional and/or physical separation of trains (elements) where, if
implemented, a failure of one train (element) does not lead to a failure of another train
(element).

Maximum design fuel rod damage limit shall mean maximum permissible values of fuel rod
parameters and characteristics under conditions of design basis accidents, which, if exceeded,
may cause destruction of fuel rods.
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Maximum reactivity margin shall mean reactivity which may occur in the reactor when all
reactivity controls and other removable absorbers are withdrawn from the core at the moment
of a fuel cycle and in the reactor state featuring the maximum value of the effective
multiplication factor.

Monitoring shall mean the part of control function which is to evaluate a parameter value or
determine (identify) a state of the process or equipment subject to monitoring 9..

Nuclear accident shall mean the accident involving a fuel rod damage in excess of the safe
operation limits and/or personnel exposure in excess of the permissible limits, as initiated by:

e disruption of monitoring and control over the nuclear fission reaction in the reactor core

e criticality during refueling, transportation and storage of nuclear fuel

e disruption of heat removal from FRs

° other causes leading to FR damage

Nuclear hazardous operations shall mean the operations being performed at RI, which under
certain conditions may lead to a nuclear accident.

Nuclear safety shall mean the RI and NPP property to prevent a nuclear accident with a
certain probability

Preventive protection shall mean the function performed by the NPP unit normal operation
control system to prevent AZ system actuation and/or violation of safe operation limits and
conditions.

Reactivity controls shall mean the engineering means such as solid, liquid or gaseous
absorbers (moderators, reflectors) which provide a change in reactivity in the reactor core if
their position or state is changed in the reactor core.

Reactor shall mean the device for carrying out the controlled nuclear fission reaction to
generate thermal energy

Reactor core2. shall mean the section of the reactor where nuclear fuel, moderator, absorber,
coolant, reactivity controls and structural components designed to provide for the controlled
nuclear chain fission reaction and to transfer energy to the coolant are located.

Reactor installation shall mean the complex of systems and components of NPP designed to
convert nuclear energy into thermal energy. It includes the reactor and directly related systems
necessary for its normal operation, emergency cooling, emergency protection, maintaining it in
safe condition provided the required auxiliary and supporting functions are performed by other
NPP systems. The RI boundaries are established for each NPP in the design.

Reactor shutdown system shall mean the system intended for rendering the reactor subcritical
and maintaining it as such using the reactivity controls.

Redundancy principle shall mean the principle of the system reliability improvement through
application of structural, functional and information redundancy in the scope that is maximum
necessary and sufficient for the systems to perform the designated functions

RI operator shall mean the individual from the operating personnel who directly controls RI
at MCR (BCR).

Severe core damage shall mean the beyond design basis accident where fuel rods damage
exceeds the maximum design limit and the permissible limit of radioactive substance
emergency release to the atmosphere can be achieved.



39. Withdrawal of reactivity controls shall mean such movement or alteration of state of the
reactivity controls which leads to introduction of positive reactivity (insertion of the reactivity
controls leads to introduction of negative reactivity).

32. Sinepnasi Oe3omacHocTb — cBoiicTBO PY u AC c ompeneneHHOM BEpOSTHOCTHIO
Npe0TBPAIaTh BOZHUKHOBEHHUE SIIEPHOI aBapHH.

33. SinepHo-omacHble padoThbl — pabOTHL, BHINONHsAEMBIE Ha PY, Kkotopbie npu
OIIPEJICTICHHBIX YCIIOBUSIX MOTYT NIPUBECTH K SIICPHON aBapHu.



1. Purpose and scope
1.

1.1. These Nuclear Safety Rules for Reactor Installations of Nuclear Power Plants
shall cover all NPPs which are under design, engineering, construction and operation in
Russia.

1.2. These Rules establish requirements for design, characteristics and operation
conditions of RI systems and components as well as organizational requirements regarding
nuclear safety ensurance during design, engineering, construction and operation of Rls and
NPPs.

1.3. The Rules have been developed on the basis of the General Safety Provisions for
Nuclear Power Plants (GSP) and the experience gained in design, development, construction
and operation of NPPs. The Rules specify the GSP requirements as regards RI and NPP
nuclear safety ensurance except for nuclear fuel storage and transportation requirements.

1.4. Nuclear safety of a RI and NPP is determined by technical perfection of designs;
required quality of manufacturing, assembling, aligning and testing of safety important
systems and components; their operational reliability; diagnostics of technical conditions of
the equipment; quality and timeliness of maintenance and repair of the equipment; monitoring
and control over processes during operation; organization of work; and qualifications and
discipline of the personnel.

1.5. Nuclear safety of RI and NPP is ensured by a system of technical and
organizational measures envisaged by the defense-in-depth concept, including:
e implementation and further development of inherent safety features
e use of safety systems built on the basis of the principles of independence, diversity and
redundancy, and single failure criterion

e use of reliable, field-proven technical solutions and justified methodologies, calculation
analyses and experimental studies

o following the RI and NPP safety norms, rules and standards, and design requirements

e stability of processes

e implementation of quality assurance systems at all stages of creation and operation of
NPP

e building and implementing safety culture at all stages of creation and operation of NPP

1.1.

1.1. Hacrosmme [IpaBuna saepHoil 6e30MacHOCTH PEaKTOPHBIX YCTAaHOBOK aTOMHBIX
craHuuil (nanee IlpaBuna) pacnpocTpaHSIOTCS HAa BCE OIKCIUIyaTHPYEMBbIE, COOpY>KaeMble U
npoektupyembie AC Poccnn.

2. Cpoxu u o0wbeM MeponpusaTHii 1o npuBeacHuto PY AC B coOTBETCTBHE C
TpeOoBaHUSIMU HACTOSANIMX [IpaBU yCTaHABIUBAIOTCSA B KaXXJIOM KOHKPETHOM CIllydae B
nuuen3un ['ocaroMuanzopa Poccun Ha coopyskeHune uim skcruryatanuio AC.

3. 1.2. IlpaBuna ycraHaBIMBAIOT TPEOOBaHUS K KOHCTPYKIUH, XapaKTEPUCTUKAM U
YCIOBHMSIM ~ 3KcIUTyaTanuu PY, ee cucteM U 3JIeMEHTOB, a TaKK€ OpraHU3allMOHHbIE
TpeOOBaHMUS, HampaBlIeHHbIE Ha  OOECIeYeHHe SIEpPHOM  0e30macHOCTH  MpHU
MPOEKTUPOBAHUHU, COOPYKEHUU U dKcruryarauu PY AC.



1.3. IlpaBuia ABISIOTCA 00sI3aTEIBHBIMH 711 BCeX (DPU3MUYECKUX U IOPUIANYECKUX JIULL,
OCYUIECTBIISIOIIUX JESTENbHOCTh, CBSI3AHHYIO C IPOEKTUPOBAHUEM, COOPYKEHHEM U
skcruryaranueit PY AC, a Takke ¢ KOHCTpYHPOBaHMEM U U3rOTOBJIEHHEM d1eMeHToB PY AC.

1.4. TlpaBmia pa3paboTaHbl ¢ yuyeToMm TpeboBanuii OONMX MOJOKEHUN 00CeCTICUCHHS
O6esonmacHoctu  atoMHbIXx cranuuid  (OIlb), a Takke ombpiTa MPOSKTUPOBAHMUA,
KOHCTPYHPOBAHMUsI, COOPYKeHUs u dKcIuryaranuu AC.

IIpaBuna koHkperusupyroT TpeOoBanus OIIb B uyacTtu oOecneueHus siepHOU
6e3onacHoctu PY AC.

1.5. Snepnas GezomacHocTh PY o0ecnieunBaeTcs TEXHUYECKUM COBEPILICHCTBOM IPOEKTA,
TpeOyeMbIM KayeCTBOM HW3TOTOBJIEHHS, MOHTaXa, HalaJKH M HCIBITAHUNA SJIEMEHTOB U
cucteM PV, BaKHBIX 17151 6€30MMaCHOCTH, UX HAJIEKHOCTBIO MIPH IKCILTyaTallii, TUarHOCTUKON
TEXHUYECKOTO COCTOSIHUSI OOOpYy/JOBaHMS, KaueCTBOM U CBOCBPEMEHHOCTHIO MPOBEICHUS
TEXHUYECKOTO OOCITyKMBaHHMS ¥ PEMOHTa OOOpYIOBaHMs, KOHTPOJEM U YIpaBICHHEM
TEXHOJIOTHYECKUMHU MPOIECCAMU MPU IKCIUTyaTalllK, OpraHu3anueit padbor, kpanudukanuen
Y JUCUUIUIMHON MepCoHaIa.

Snepnas 6e3omacHocTh PY obecrieunBaeTcsi CHCTEMON TEXHUUECKUX U OPraHU3AIMOHHBIX
Mep, B TOM YHUCJIE 3a CYET:
® IICIIOJIb30BAHMS U PAa3BUTHUS CBOWCTB BHYTPEHHEW CaMO3alllUILIEHHOCTH;
® PUMEHEHHs KOHIEIINHU TJIyOOKO SIEJIOHUPOBAHHOMN 3aIUTHI;
® UCIONBb30BAaHUS CHCTEM O€30MacHOCTH, IIOCTPOCHHBIX HA OCHOBE IPHUHIIMIIOB

pe3epBUPOBAHUS, IPOCTPAHCTBEHHOW M (DYHKIIMOHAIBHON HE3aBHCHMOCTH, CIUHUIHOTO

OTKa3a U T.1.;
® IICIIOJB30BAHMS HAJICKHBIX, IPOBEPEHHBIX MPAKTUKOM TEXHUUECKUX PEIICHUH U
000CHOBAHHBIX METOIHK;

BbINOJHEHUS. HOPM, CHMAHOAPMO8, NPABUN U OpVeUX HOPMAMUEHBIX OOKYMEHMO8 HO
besonacnocmu AC, cmpozo2o codnodenus mpebosanuil, 3an0xcennvlx 8 npoexkme AC:
® YCTOMYMBOCTH TEXHOJIOTMYECKUX MPOLECCOB;
® pecanuzanuell cucteM 0oOeCleYeHHsI KadecTBa Ha BCEX JTarax CO3JaHMs U IKCIUTyaTaluu
PY;

e (GopMHPOBAHUS U BHEJPEHUS KYJIbTYPbI 0€30IIaCHOCTH.

1.6. [onosiHeHus W uW3MEHEHUs B Hactosmue [lpaBuia BHOCIATCA B MOPSIKE,
yctanoBineHHOM [IpaButensctBoM Poccuiickoit @enepanuu 11 pa3paboTKU B yTBEPKACHUS
dbenepaibHBIX HOPM U TIPaBUJI B 00JIACTH UCIIOJIb30BAHUSI AaTOMHOM SHEPTHH.

2. Nuclear safety requirements for reactor and other safety
important systems

1.1. 2.1.
General requirements

2.1.1. Design, construction and operation of an NPP power unit, as well as
development and manufacturing of RI and NPP components shall be carried out in
compliance with the applicable regulatory documents on NPP safety

2.1.2. The RI design and NPP deign development shall precede the NPP construction.
The RI and NPP designs shall identify safety important systems, their main characteristics,



reliability, service life, as well as their operating sequence, operating conditions, relevant
means of monitoring and diagnostics.

2.1.3. Changes to composition, design and/or characteristics of RI and its safety
important systems as well as operating conditions of the NPP shall not be done without
corresponding modifications introduced to the designs of RI and NPP

2.1.4. In the RI design development and(or) modernization of the reactor core, when
new designs of fuel assemblies and new fuel compositions are applied, the improvement of
control and protection system and other safety important systems, a required scope of bench
and in-pile tests shall be carried outThe RI design shall demonstrate that the sufficient number
of studies has been conducted to prove that the required safety criteria are met.

2.1.5. Quality assurance programs shall be developed for all stages of RI and NPP life
cycle.

2.1.6. To maintain and verify design characteristics the safety important RI and NPP
systems (components) shall be subjected to inspections and tests during their manufacturing,
assembling, aligning, as well as to periodic in-service inspections.

The RI and NPP designs shall provide for tooling, devices, methodologies and
frequencies of safety important systems checks against their design characteristics, including
comprehensive testing (signal sequence and transmission time including those of AZ
response, switching over to emergency power supply sources, performance of safety
functions, etc.)

The RI and NPP designs shall contain lists of systems and components which
performance and characteristics are to be verified at the operating or shutdown reactor, along
with a description of RI and safety important RI and NPP systems’ conditions.

Devices and methodologies for inspection of safety important systems and their
components shall not affect NPP safety.

2.1.7. The Safety Analysis Report of Nuclear Power Plant (corresponding SAR NPP
sections) shall be the main document justifying nuclear safety of RIIn case of NPPs for which
no safety analysis report has been developed, such document shall be an existing Technical
Safety Analysis (TSA) or an In-depth Safety Analysis Report (ISAR). A SAR NPP shall be
developed by the operating organization while assuring that SAR NPP is consistent with RI
and NPP designs.

2.1.8. The RI and NPP designs shall establish and SAR NPP shall contain a list of
initiating events of design basis accidents and a list of beyond design basis accidents; a
classification of design and beyond design basis accidents by their frequency of occurrence
and severity of consequences; as well as an analysis of design basis and beyond design basis
accidents and their consequences. Among beyond design basis accidents the severe core
damage accidents shall be considered.

2.1.9. During RI design process one shall pursue that the cumulative frequency of
severe beyond design basis accidents estimated on the basis of the probabilistic safety
assessment would not exceed per reactor-year.

2.1.10. The RI and NPP designs shall contain an analysis of possible failures of safety
important systems (components) identifying failures dangerous for RI and NPP and
evaluating their consequences on the basis of probabilistic and deterministic safety analyses

2.1.11. The RI and NPP designs shall list and justify operational limits and conditions,
safe operation limits and conditions and design limits established for design basis accidents.



2.1.12. For each design basis accident or a group of accidents the RI and NPP design
shall set corresponding design limits for design basis accidents, which shall not be exceeded
considering actuation of safety systems.

2.1.13. The RI designs shall demonstrate that the maximum design fuel damage limit
established for design basis accidents with the severest consequences is not exceeded.

The RI designs shall establish design fuel damage limits for other design basis
accidents; their values shall be less than the maximum design fuel damage limit.

The fuel damage limits for NPPs with the most commonly used reactor installations in
Russia are given in Appendix.

2.1.14. The RI and NPP designs shall list and justify nuclear hazardous operations

2.1.15. The RI and NPP designs shall list methodologies and codes used for safety
justification, and those used in SIS, along with the scope of their application. The codes and
methodologies in use shall be verified and certified in accordance with the established
procedures.

1.2.
2.1.1. IIpoextupoBanue, COOpyKEHHE U IKCIUTyaTanus PY, a Takxke KOHCTpyHpOBaHHE
U W3TOTOBJICHHE AJIEMEHTOB PY IOJKHBI OCYHIECTBISTHCA C COOIOACHHWEM TpeOOBaHUIA
HopMamugHou dokymenmayuu 1o 6e3omacHoctu AC, nerictByromieit B Poccum.

2.1.2. V3meHeHWe, KOHCTPYKIHMHM W/WIM XapaKTEPUCTHK, a TaKXKe YCIOBUMH
JKCIUTyaTalldd COOpPYKAaeMbIX M JIKCIUTyatupyeMbix PY u cucrem PV, BaxubIx s
0€30macHOCTH, HE MOXKET OBITh BBIIOJTHEHO 0€3 COOTBETCTBYIOIIETO M3MEHEHHMsI MpoekTa PY
Y yCIOBUU JeWCTBUsA JnlieH3uu 1'ocatoMHan3opa Poccun.

2.1.3. Coopyxennto AC mopKHa TpeAlIecTBoBaTh pa3paboTka mpoekta PY. B
npoekte PY nomkHBI OBITH OlpeneneHbl cucTeMbl PY, BaxHble sl OE30MACHOCTH, WX
OCHOBHBIC XapaKTEPUCTUKH, HAMpUMEpP, Takue Kak dS()PEeKTUBHOCTH, OBICTPOJCHUCTBHE,
HAJEKHOCTh, CPOK CIYXKOBI, a TaKKe OMpPEIENTICHbI MOPSAOK (PYHKIIMOHUPOBAHUS, YCIOBHS
IKCIUTyaTaIliH, CPEJICTBA KOHTPOJISI M TUATHOCTUKU STUX CHUCTEM.

2.14. Ilpu mnpoextupoBanuu PY nomkuel OBITH pa3pabOTaHbl MPOTPAMMBI
obOecrieueHMs] KadecTBa Ha JTamax MPOCKTUPOBAHUS, KOHCTPYUPOBAHUS, H3TOTOBJICHUS
AIIEMEHTOB, COOPY’KEHHS, BBO/IA B AKCILTYaTalMIO U KCIUTyaTall|H.

2.1.5. B mpoekte PY nomkHBI OBITH MPEAYCMOTPEHBI MEPOIIPHUATHS IO BbIBOAY PY
AC u3 3KCcIuIyaTaluu.

2.1.6. Cuctems! (3nemeHThl) PY, BaxkHbIe 1151 6€3011aCHOCTH, B LEJNIAX NMOAACPKAHUS U
MOJATBEPXKJIECHUS TMPOEKTHBIX XApaKTEPUCTHUK JIOJDKHBI IOJABEPrarbCcs KOHTPOIK U
UCIBITAaHUSAM B IIPOLECCE W3TOTOBJICHMS, MOHTaXa W HAJAJKH, a TaKXKe IEePUOIUYECKOU
IIPOBEPKE B IIPOLIECCE IKCILTyaTALUH.

[IpoexktoMm PV nomkHbI OBITH IPe1yCMOTPEHBI TPUCTIOCOOIEHHUS, YCTPONCTBA, METOIUKH
U rpadyKu OPOBEPOK CUCTEM, BAXKHBIX Ui O€30M1aCHOCTH, HA COOTBETCTBUE UX HMPOEKTHBIM
XapaKTEPUCTHKaAM, BKII0Yass KOMIUIEKCHBIE OMpoOOBaHMs (IIOCIEI0BATEIHPHOCTH U BPEMEHU
IPOXO’KJCHUs CUTHAJIOB, B TOM uuciie cpabaTeiBaHus A3, mepexo/l Ha aBapUiHble HCTOUHUKU
nuTaHus, obecreuenue GpyHKIUi 0€30MacHOCTH H T.JI.).

[Ipoexkrom PY nomkHBI OBITH OMNpENENeHbl MEPEeYHU CHUCTEM M DJIEMEHTOB PV,
paboTOCIOCOOHOCTh M XapPaKTEPUCTUKH KOTOPBIX MPOBEPAIOTCS Ha paloTarouieM WU



OCTaHOBJICHHOM peakTope, C YyKazaHueMm cocTtosHus PY wu cuctem PY, BaxHbIX 1
0e30MIacHOCTH.

VYcTpolicTBa U METOABI MPOBEPKU HE JODKHBI  MPHUBOJIUTH K CHIDKCHUIO YPOBHS
oe3omacuoctu PY AC.

2.1.7. OCHOBHBIM JOKYMEHTOM IO OOOCHOBaHHIO siiepHO# Oe3omacHoct PY AC
SIBIISTIOTCSI COOTBETCTBYIOIUE pa3JeNibl OT4YeTa MO OOOCHOBAaHWIO OE30MACHOCTH aTOMHOM
ctaniuu (OOb AC).

2.1.8. TpeboBanus k crTpykrype u cogepxkanuto OOb AC  ompegensorcs
COOTBETCTBYIOIIUMU HOPMATUBHBIMU JIOKYMeHTaMu ['ocaTomHanzopa Poccuu.

2.1.9. Ilpoexr PV pomkeH coaepXkaTb aHaIu3 BO3MOXHBIX OTKAa30B CHCTEM
(371€MeHTOB), BaXXHBIX JIUIsI O€30IMaCHOCTH, C BBIICICHHWEM OMacHBIX ais PY orTka3oB u
OLIEHKOM MX MOCIEeNCTBUII Ha OCHOBE BEPOSTHOCTHOIO U JIETEPMUHHCTUYECKOIO aHaIN3a
0€30I1aCHOCTH.

2.1.10. B OOb AC nomxHbI OBITh NPHUBEICHBI MEPEUCHb HMCXOAHBIX COOBITHH H
QHAJIN3 BO3MOXKHBIX HAPYIIEHWH HOPMAJIBHOM OKCIUIyaTallUH, AaHaJIN3 IPOCKTHBIX U
3allpOEKTHBIX aBapHi, a Takke KiIacCU(UKAIMS MPOCKTHBIX W 3alpOEKTHBIX aBapuil MO
BEPOATHOCTH BO3HHUKHOBEHHUS U MO TSKECTH IMOCIENCTBUN. B 4ucne 3ampoeKTHhIX aBapuil
HEOOXO/IMMO pPACCMOTPETh aBapuU C TDKEJIBIM TOBPEXKIEHUEM WM paclljlaBIeHUEM
AKTUBHOM 30HBI.

IIpu npoexktupoBanun PVY crnemyer cTpemMuTbes K TOMY, YTOOBI 3HAu€HUE
BEPOATHOCTH TSKEJIOTO MOBPEKICHUS WU PACIUIaBIECHUS aKTUBHOW 30HBI PU 3aIPOEKTHBIX
aBapusX He mpeBbimano 107 Ha peakTop B TO1.

2.1.11. B npoekre PY nomxHbl ObITh IPUBEAECHBI 1 OOOCHOBAHBI HKCILTyaTal[MOHHBIE
npesensl U YCIOBUS, Mpenenbl U yCJIOBUs 0e30IacHOl 3KCIUTyaTalluy, a TakXKe MPOEKTHBIE
IpeJieibl, YCTAHOBIJIEHHBIE [T IPOEKTHBIX aBapuil.

2.1.12. B mpoekte PY kaxaoi MpoeKkTHOW aBapuy WM TPyIIe aBapHii JOJKHBI OBITH
IIOCTaBJIEHbl B COOTBETCTBUE IPOEKTHBbIE Mpeneibl AJIs NMPOEKTHBIX aBapuid, KOTOpbIE HE
JIOJDKHBI ITPEBBIATHCS MIPU CpabaThIBAHUK CUCTEM 0€30IacHOCTH.

2.1.13. B mpoekte PY nmomxHO ObITh 000OCHOBAaHO, YTO AJii Haubosee TSKEIbIX
MIPOCKTHBIX aBapuil HE MPEBBINIACTCS MAKCHUMAJbHBIM TPOEKTHBIM TpeneNl MOBPEKICHUS
TBDJIOB.

[IpoekTHbIe npeaensbl TOBPEKICHUS TBIJIOB JIJISl OCTAIbHBIX MPOEKTHBIX aBapUil JTOKHbI
YCTaHABIIMBATHCS MPOEKTOM PY W MMeTh 3HaUeHMs, MEHBIITHE MAKCUMAJIHLHOTO MPOEKTHOTO
npejesia MOBPEXKACHUS TBAJIOB.

Jomyctumbie ipenensl nmoBpexaeHus TBaIoB st AC ¢ Hanboliee pacripoCTpaHEHHBIMU B
Poccun TumamMu peakTOpPHBIX YCTaHOBOK mpuBeneHbl B [lpunoskenuun (JlomoiHUTENbHBIE
TpeboBanusi mo Oe3omacHoctT AC ¢ Hambonee pacmpocTpaHeHHBIMH B Poccum Tumamwu
PEaKTOPHBIX YCTAHOBOK).

Jnst cozmaBaembix BHOBE PY AC pomonHuTENnbHBIE TpeOOBaHHS MO OE30MaCHOCTH
JIOJDKHBI OBITH COPMYTUPOBAHBI B MPOEKTE M OA00peHBI ['ocaToMHAam30poM B Mporecce
JULEH3UPOBAHMUSL.

2.1.14. B npoekrte PY nomkeH ObITh MPUBEICH MEPEUEHB SIEPHO-OMACHBIX PadoT.



2.1.15. B mpoekre PY nomkHBl OBITH NMPUBEACHBI NEPEUYHU METOAMK U MPOTpamw,
UCTOJIb3YEMBIX JUIsI 0OOCHOBaHHMsS O€30MacCHOCTH, M yKa3aHbl OOJACTH MX HPUMEHEHHS.
Hcnonp3yeMsble IporpaMMBbl T0JKHBI ObITh aTTeCTOBaHbI ['ocatomHaazopom Poccum.

2.2. Core and its structural components 2.2.

2.2.1. The core shall be designed such that any reactivity changes during normal
operation and operational events, including design basis accidents, do not lead to violation of
the corresponding fuel damage limits.

Requirements for reactivity coefficients of NPP reactors with RI types most commonly
used in Russia are given in Appendix.

2.2.2. The RI and NPP designs shall demonstrate that during design basis accidents
involving reactivity fast build-up fuel enthalpy, as averaged over a pellet transversal
cross-section (average radial), shall not exceed the limiting value established in the design
basing on experimental data, as well as fuel rods and fuel assemblies destruction shall be
ruled out. Conditions shall be given for beyond design basis accidents under which
destruction of some fuel rods and fuel assemblies could be possible.

2.2.3. The RI design shall establish correspondence between fuel damage limits and
primary coolant activity as regards the reference radionuclides considering efficiency of the
coolant clean-up systems

2.2.4. To justify that the requirements stating that the safe operation limits for fuel
damage should not be exceeded are met in case of operational events, the RI design shall
contain an analysis of thermal and engineering reliability of the core along with a justification
that the margins envisaged in the RI design are sufficient

2.2.5. The FR cladding oxidizing during the RI operation shall not lead to their
over-embrittlement. The RI design shall justify (on the basis of the experimental data) and
contain values of the equivalent oxidizing depth of the FR cladding for normal operation and
operational events, including design basis accidents.

2.2.6. For fast neutron reactors with sodium coolant it shall be demonstrated that
sodium coolant voids are excluded during normal operation and operational events, including
design basis accidents.

2.2.7. The core and its components’ (including fuel rods and fuel assemblies) design
and implementation shall be such that during normal operation and operational events,
including design basis accidents, the corresponding fuel damage limits would not be exceeded
considering:

e RI design operational modes, their number and design course
force (mechanical), thermal and radiation impact to the core components
physical and chemical interaction of the core structural materials and coolant
limiting deviations from design, process characteristics and process parameters
shock and vibration impacts, thermal cycling, radiation and thermal creep and
material aging
e influence of the coolant fission products and admixtures on strength and corrosion

resistance of fuel rods;
e other factors that degrade mechanical properties of the core structural materials
and integrity of the FR cladding



2.2.8. The RI and NPP design shall justify and provide for engineered means for the
possibility to remove damaged core components after a design basis accident

2.2.9. The core and CPS actuators shall be designed so that control rod jamming,
ejection or their spontaneous disengaging with CPS drives are excluded.

2.2.10. The RI design shall demonstrate that in case of unanticipated movement of the
rod of highest worth or a group of CPS rods the fuel rods are not damaged to result in
violation of the safe operation limits considering AZ actuation without the CPS rod of highest
worth.

2.2.11. During normal operation and operational events including design basis
accidents the possibility shall be excluded for unanticipated movements and(or) deformations
of the core components inducing reactivity growth and degrading of heat removal which lead
to fuel damage in excess of the corresponding design limits.

2.2.12. The RI and NPP designs shall demonstrate and justify that in case of seismic
impacts typical of the NPP site the unobstructed insertion of the control rods and AZ rods into
the core and reliable cooling are ensured.

2.2.13. The core and reactivity controls’ characteristics shall be so that the insertion of
reactivity controls into the core and(or) reflector for any combination of positions thereof
during normal operation and operational events, including design basis accidents, ensures
introduction of negative reactivity at any section of their moving route.

2.2.14. The FA design shall be so that changes in shape of fuel rods and other FA
components, which are possible during normal operation, operational events and design basis
accidents, do not lead to blocking of FA flow area resulting in fuel damage in excess of the
corresponding limits and do not disrupt normal performance of CPS rods.

2.2.15. The FA design shall have distinguishing markings showing nuclide
composition and enrichment of fuel in FRs. This marking shall be identified visually and(or)
with the help of refueling devices.

2.2.16. Fuel rods of different enrichment, those containing burnable absorber in fuel,
those with mixed fuel, and the like, special burnable absorbers within FAs shall bear
distinguishing markings legible for visual monitoring means and(or) industrial monitoring
means during assembling of FAs.

2.2.17. The RI and NPP designs shall provide for engineered means and monitoring
methods for fuel cladding leaktightness to be applied at the shutdown and(or) operating
reactor. Such engineered means and monitoring methods shall ensure reliable and timely
detection of leaking FAs (fuel rods). There shall be criteria for rejecting leaking fuel rods
(FAs). The RI and NPP design shall list and justify methodologies used for fuel cladding
leaktightness monitoring at shutdown and(or) operating reactor.

2.2.2. AxTHBHas 30HA JIOJKHA OBITh CIIPOEKTUPOBAHA TaK, YTOOBI JIIOObIE N3MEHEHMUS
PEaKTUBHOCTH MPU HOPMAJIbHOW 3KCIUTyaTalluH, HapYLIEHUSX HOPMaJIbHOM SKCILIyaTaluu U
NPOEKTHBIX aBapusAX HE TMPHUBOJWIM K HApyIIEHUIO COOTBETCTBYIOLIMX HPEEIOB
MOBPEXKICHUS TBIJIOB.

TpeboBanus k ko3¢ puLMEeHTaM peaKTUBHOCTH NpuBeeHbI B [Ipriioxenuu.



2.2.3. B npoekre PY nomkHO OBITh IOKa3aHO, YTO IpPH IPOEKTHBIX aBapHsIX,
CBSI3aHHBIX C OBICTPBIM YBEIIMYCHHWEM pPEAaKTUBHOCTH,  yJEJNbHAs IOpPOTOBas JHEPTHUs
pa3pyLIEHHs TB3JIOB HE MPEBBIIIAETCS U IUIABJICHUE TOIUIMBA NCKIIIOUEHO, @ JIJIS 3alIPOEKTHBIX
aBapuil TPHUBENEHBI YCJIOBUS, IPH KOTOPHIX BO3MOXHO IUIABICHHE TOIUIMBA W/WJIH
MIPEBBIIICHUE YJEIbHOW MOPOTrOBOM JHEPTHM pa3pylICHUs TBAJIOB. BenuuuHa yaeinbHOU
IIOPOrOBOU SHEPIUM paspylleHus TBIOB I Kaxaoro tumna PY ycraHaBiuBaercs
pazpaboTtunkoM PY AC u onobpsiercs 'ocatomuaazopom Poccuu npu nuiieH3MpoOBaHUH.

2.2.4. B npoekte PY minst Bcex COCTOSIHUN TOJKHO OBITH YCTaHOBIIEHO COOTBETCTBHE
MEX]y INpe/ielaMy MOBPEXIEHHs TB3JIOB U aKTUBHOCTBIO TEIUIOHOCUTENS IIEPBOTr0 KOHTYpa
0 PETIEPHBIM U30TOIAM C y4eTOM 3(PPEKTUBHOCTH CUCTEM OYMCTKH TETNIOHOCHTEIIS.

2.2.5. Jlnst o0oCHOBaHHMSI BBINOJIHEHUS TPEOOBAHUI IO HEMPEBBIICHUIO MNPEIETIOB
0e30MacHOi JKCIUTyaTallud IO MOBPEXACHUSIM TBAJIOB NpPU HAPYLICHUSIX HOPMAaJIbHOMN
JKCIUTyaTallu B TpoekTe PVY nomkeH OBITh BBIMOJHEH AaHAIN3 TEMJIOTEXHUYECKOMH
HA/IKHOCTH aKTHBHON 30HBI C 00OCHOBAHHUEM JTOCTATOYHOCTH MPEAYCMOTPEHHBIX MPOEKTOM
PV 3amacos.

2.2.6. KoHCTpYKIIMS ¥ UCIIOJIHEHUE aKTUBHOW 30HBI JOJDKHBI OBITh TAaKMMH, YTOOBI

[P HOPMAJIbHOM SKCIUTyaTallid, €€ HapyUICHUSX U MPOEKTHHIX aBapUSAX HE MPEBBIIIATUCH

COOTBETCTBYIOIIME MPEIEIIbl MOBPEKIACHHS TBIJIOB C YUETOM:

o MPOEKTHBIX PEKUMOB paboThl PY, X KoIMUECTBa U MPOEKTHOTO MPOTEKAHUS;

e CWJIOBOTO (MEXaHMYECKOI0), TEIUIOBOTO U PaJUuallMOHHOTO BO3JIEHCTBUS HA KOMIIOHEHTBI
AKTHBHOM 30HBI;

. (U3UKO-XMMUYECKOTO  B3aMMOJCUCTBUSI ~ MaTepUaIOB  AaKTUBHOW  30HBI U

TEIJIOHOCHUTEIIS,

e IpEIENbHBIX OTKJIOHEHMM  KOHCTPYKTHBHBIX, TEXHOJOIMUYECKHX XapaKTEPUCTHUK H
MapaMeTpoB MPOLIECCOB;

e yHapHBIX U BHUOPAIMOHHBIX  BO3JCHCTBHUI, TEPMOLMKINYECKOTO  HATPYKEHHUS,
paAvallMOHHON U TEMIIEPaTypPHOU MOJI3YUECTH, & TAKKE CTApEHHSI MAaTEPUAJIOB;

e  BIIMSHMS Ha IPOYHOCTh U KOPPO3UOHHYIO CTOMKOCTH TBAJIOB IPUMECEN B TEINIOHOCHUTEIIE
U IPOAYKTOB J€JICHUS

2.2.77. B mpoekre PY nomkHa ObITh 00OCHOBaHa M  OOecle4eHa MPOCKTHBIMHU
TEXHUYECKHUMHU CPEJICTBAMH BO3MOXKHOCTH BBITPY3KH aKTHBHOH 30HBI M €€ KOMIIOHEHTOB
TIOCJIE TIPOSKTHO aBapuu.

2.2.8. AxTHBHAag 30Ha ® WCHOJNHUTEIbHBIE MexaHu3Mbl CY3 1IO/KHBI OBITH
CIIPOEKTUPOBAHBI TaK, YTOOBI HCKIIIOUYAIHICH 3aKTHHUBAHKE, BEIOPOC pabOUMX OPraHOB WIIH UX
CaMOIPOU3BOJIBHOE paciierieHue ¢ mpuogamu CY3.

2.2.9. B npoekrte PY pomxHO OBITH MOKAa3aHO, YTO MPH HENPEAYCMOTPEHHOM
nepeMenieHn Haubonee >PQPEKTUBHBIX OJHOTO WM Tpymnmbel pabouux opraHoB CY3 He
NPOMCXOTUT TOBPEXKICHHUS TBAJIOB C HApyIICHHUEM IpeNesoB 0e30MacHOM SKCIUTyaTalluu C
ydyeToM cpabaTeiBaHusi A3 6e3 omHoTro Hanbosee a3 dexTrBHOrO padouero oprana A3.

2.2.10. Ilpy HOpMambHOM SKCIUTyaTallUH, €€ HApYIICHHAX M IPOEKTHBIX aBapHUsX
JOJDKHA —~ UCKIIIOYaTbCsl  BO3MOXKHOCTb — HENPEIYCMOTPEHHBIX — MEpEeMEUIeHUH  W/WiH
neopManuii  IIEMEHTOB AaKTHBHOHM 30HBI, BBI3BIBAIOIINX YBEIHMUEHHE PEAKTUBHOCTH W



yXyaumeHue yCJIOBI/Iﬁ TCIUIOOTBOAA, MNPUBOAAINUX K MOBPCKACHHUIO TBJ3JIOB CBCPX
COOTBETCTBYIOHIUX IMPOCKTHBIX MPCACIOB.

2.2.11. XapakTepuUCTUK! aKTUBHOM 30HBI M CPEACTB BO3JEHUCTBUS HAa PEAKTHBHOCTh
JOJDKHBI OBITh TAaKUMH, YTOOBI BBEJIEHHE B AKTHUBHYIO 30HY W/WIM OTpa)kaTelb CPEACTB
BO3/ICUCTBUS HA PEAKTHUBHOCTD JJIS JTF0O0H KOMOMHAIIMH UX PACTIONIOKEHUS IPH HOPMAJIbHOM
OKCIUTyaTallid, HapyIIEHUSX HOPMaJbHOM OKCIUTyaTallkd W TPOEKTHBIX  aBapusix
o0ecrneynBaio BBOJ] OTPULIATEIbLHON PEaKTUBHOCTH Ha JIIOOOM yYacTKe UX JIBUIKCHUSI.

2.2.12. Koncrpykiusi TBC gomkna ObITh Takoi, 4ToObl ()OPMOU3MEHEHUS TBIJIOB U
apyrux anemeHToB TBC, BO3MOXKHbIE NpM HOPMaJbHOM 3KCILTyaTallld, HapyLIEHUSX
HOpPMAJIbHON JKCIUTyaTallud U NPOEKTHBIX aBapHsX, HE BBI3BIBAIM IEPEKPBITUSA IPOXOIHOIO
ceueHus TBC, npuBOAsAIIEro K NOBPEXKACHUIO TBAJIOB CBEPX COOTBETCTBYIOLIUX MIPENEIIOB, U
HE MPEMNATCTBOBAIN HOPMaJIbHOMY (YHKIIMOHUPOBaHHIO pabouux opraHos CY3.

2.2.13. Kouncrpykiusi TBC nomkHa UMETh OTJIMYHUTENIbHBIC 3HAKH, XapaKTEPU3YIOIINE
oOoraieHre TOIUIMBA B TBAJIaX, KOTOPHIE Pa3IWYAOTCS BU3YAIbHO W/WIM C TIOMOIIBIO
YCTPOWCTB IEPErpy3KH.

2.2.14. TBa1as1 Pa3IMIHOTO 060I‘aI_I_IeHI/I}I, C BBII'OPArOIHM IIOTJIOTUTCIICEM B TOIIJIUBC,
CO CMCHIAHHBIM TOILUIMBOM, CIICHHAJIBHBIC BBIIOPAIOIIHE MMOTJIOTUTEIN U T.II. JOJIKHBI UMEThH
OTIIMYUTCIIBHBIC 3HAKH, KOTOPBLIC pPA3JIMYAOTCA BHU3YaJIbHO /A MMPOMBIINIJIICHHBIMHA
cpenctBaMu KoHTpouid rpu cobopke TBC.
2.3. Control and protection systems  2.3.

2.3.1. General requirements

2.3.1.

2.3.1.1. The RI shall incorporate control and protection systems designed for

e control over reactivity of the reactor core and RI power

e monitoring of the neutron flux (power) density, its rate of changes, process
parameters necessary for protection and control over reactivity of the reactor core
and RI power

e rendering the reactor subcritical and maintaining it as such

2.3.1.2. Composition, architecture, characteristics and operational sequence of control
and protection systems shall be justified in the RI design.The RI design shall include a
quantitative reliability analysis to demonstrate that CPS reliability indicators meet the
requirements of regulatory documents they are subject to.

2.3.1.3. The RI design shall include an analysis of CPS response to external and
internal impacts (fires, earthquakes, flooding, electromagnetic noise, etc.), to possible
malfunctions and failures (short circuits, insulation degrading, voltage drops and pickups,
false actuation, loss of controls, etc.), which demonstrate that there are no responses that may
be hazardous for RI.

Should the control and protection system responses hazardous for RI be revealed
during operation, RI shall be shutdown and the measures shall be taken to exclude such
responses. The operating organization shall ensure that the corresponding changes are done to
the RI design in accordance with the established procedure

2.3.1.4. The RI design shall provide for, at least, two reactor shutdown systems, each
one being capable, independently from the other, of rendering the reactor subcritical and



maintaining it in this state considering single failure criterion or human error. These systems
shall be designed in accordance with the diversity, independence and redundancy principles.

3.2.1.5. During normal operation, operational events including design basis accidents
at least one of the reactor shutdown systems (which does not perform the AZ function) shall
have
e cfficiency that is sufficient for rendering the reactor subcritical and maintaining it
as such, considering possible reactivity release
e response time sufficient for rendering the reactor subcritical without violation of
design fuel damage limits established for design basis accidents (taking into
account performance of the emergency core cooling systems)

3.2.1.6. The RI design shall determine and justify the number, worth, location, group
composition, operating positions, sequence and moving speed of CPS rods (including
emergency protection rods) as well as the number of their drives.

3.2.1.7. The RI design shall determine and justify methods and conditions of tests,
replacement and repair of CPS rods, their drives and other reactivity controls

3.2.1.8. The CPS actuators shall have indicators of intermediate positions of their rods,
terminal position indicators and terminal circuit breakers which are actuated, if possible,
directly by the rod. Other prompt reactivity controls shall have positioning and(or) terminal
position indicators.

3.2.1.9. In case the RI design envisages the use of an additional (to the standard) CPS
system during the first criticality of the reactor, this system shall meet the requirements of
Section as regards the CPS system.

1.2.1. 2.3.1.1. B coctaB PY no/kHbI BXOAUTH CHCTEMbI YIIPABJICHUS U 3A1HUTHI,
npeIHa3HaYeHHbIE JIA:

1.2.2. ynpaBJ/ieHHMsI PpEAKTHBHOCTBIO PEAKTOPa U MOIIIHOCTHIO PY;

1.2.3. KOHTpPOJIAA NJIOTHOCTH HEHTPOHHOIO NMOTOKA (MOIIHOCTH), CKOPOCTH €ro
HU3MEeHEHHSs, TEXHOJIOrH4eCKHX MapaMeTpoB, HeOOXOAMMBIX /UIS 3alUTHI U
yIpaBJ/ieHHs PEAKTUBHOCTBIO U MOIIHOCTLIO PY

1.2.4. nepeBoaa peakropa B MOJAKPUTHYECKOE COCTOSIHME U MOJAEPKAHNE €r0 B
NOJAKPUTHYECKOM COCTOSTHUH.

1.2.5.

1.2.6. 2.3.1.2. CocraB, CTPYKTYpa, XapaKTePHCTHKH MW TMOPSAAOK PpPadoThI
CHCTEeMBbI YNPABJEHUSA U 3AIUUTHI JT0/LKHbI ObITh 000CHOBAHbI B TMPOEKTE
PY. IIpoekT PY no/keH coaepkarh OLEHKY HA/IEKHOCTH, IPPEKTHBHOCTH U
ObICTPO/IeliCTBUSA BBINOJHEHUS] (PYHKIMII CCTeM yHpaBJIeHUs M 3aIUTHI, B
KOTOPOM JI0JI’KHO OBbITh TMOKa3aHO, YTO 3TH MOKAa3aTeJH YAOBJIETBOPSIOT
TPeOOBAHUSIM HOPMATHBHBIX [OKYMEHTOB, PerJaMeHTHPYIOIIUX 3TH
noKa3aTeJiu.

1.2.7.

1.2.8. 2.3.1.3. IIpoexkt PY noukeH coaep:xkaTb aHAJIU3 PeaKUUH CHCTEMbI
yHpaBJieHHsI U 3alIUTHI HA BHENIHHE M BHYTPeHHUE BO3AelcTBHA (MOKapPbI,



3eMJIeTPSICeHHs], 3ATOIUICHHUs, JJEKTPOMATHMTHbIE HABOAKHM H T.1.), Ha
BO3MOKHbI€ HEHCIPABHOCTH M OTKa3bl (KOPOTKHE 3aMbIKAHUS, NMOTEPIO
KayecTBa  HM30JISILMH, TaJdeHHe W HABOJAKH  HANpPsSUKeHHs, JIOJKHbIe
cpadaTbiBaHusl, NMOTEPH YNPABJEHHUS U T.JI.), J0KA3HIBAIOIINHA OTCYTCTBHE
onacHbIX s PY peakumii.

1.2.9. B ciaydae BbISIBJeHHSI B Ipolecce JIKCIUIyaTAIMH ONACHBIX Mias1 PY
peakuuii cucrteMbl YIpaBJeHUs U 3aUThI, PY n0/:xHA ObITH OCTAHOBJIEHA
U NPHUHATHI Mepbl M0 X HCKIYEHHI0. JKCIUIyaTHPYIOIIasi OPraHU3alHs
AOJI’KHA BBINOJHHUTH COOTBETCTBYIOIIME H3MeHeHUsi mnpoekra PY B
YCTAHOBJIEHHOM MOPsIIKe.

1.2.10.

1.2.11. 2.3.1.4. IIpoexToM PY 10/15kHBI OBITH IPETYyCMOTPEHbBI, 10 MeHbILIEH Mepe,
JABE CHCTeMbl OCTAHOBKH PeEaKTOpa, KaxKIash U3 KOTOPbIX A0JKHA ObITh
CIMOCOOHA HE3aBMCHMO O/IHA OT JAPYroi odecrnedyuBaTh MEPeBO] peaKkTopa B
NOJAKPUTHYECKOE COCTOSIHHE W MOJJepP:KaHHe ero B MOAKPUTHYECKOM
COCTOSIHUM € Y4YeTOM MNPHUHIUNA eIMHUYHOT0 OTKa3a WIN OIIMOKH
NepcoHa a. IJTH CHCTEMbI JO0JKHBI NMPOEKTHPOBATHCH € COOJIIOIEHHEM
NPUHLIMIIOB Pa3HO00pAa3usi, He3aBUCMMOCTH M Pe3ePBUPOBAHUS.

1.2.12.

1.2.13. 2.3.1.5. Ilo kpaiiHeii mMepe, 0JHA W3 CHCTeM OCTAHOBKH peakTopa (He
BbINOJHAKIAA (GyHKHu A3) npu  HOPMAJBHOM JKCIUIyaTALlUM,
HAPYHIEHUAX HOPMAJIbHOM IKCILUIYATAIIMM M TPOEKTHBIX aBAPUAX, J10/LKHA
o0Jsajarhb:

1.2.14. 3ppeKTHBHOCTBIO,  NOCTATOYHOM  JJsi  NepeBOJa  peaKkTropa B
NOJIKPUTHYECKOE COCTOsIHNE U o0ecrnedeHUs] NOAKPUTHYECKOI0 COCTOSIHUA C
y4eTOM BO3MOKHOI'0 BHICBOOOKICHHSI PEAKTHBHOCTH;

1.2.15. 6bicTpoaeiicTBHEM, AOCTATOYHBIM s nepesoja peaxkTopa B
NOAKPUTHYECKOE COCTOsIHMe ©0e3 HapylleHHsi TNPOEKTHBIX Ipe/iesioB
MOBPEAKACHUS] TBYJIOB, YCTAHOBJICHHBIX JISl POECKTHBIX aBapuil (¢ yueTom
AefCTBUS CUCTEM ABAPMIHOIO OXJIAXKJAEHUSI AKTHBHOWM 30HbI).

1.2.16.

1.2.17.2.3.1.6. B mnpoexkre PY n0/kHbI ObITH omnpeneleHbl U O0OCHOBAHBI
KOJIH4ecTBO, 3((PeKTHBHOCTH, PACHOJI0KeHHEe, COCTAB TIpymI, padouyue
MOJIO’KEHHUSs, MOCJIeI0BaTeIbHOCTh M CKOPOCTH TMepeMelleHusi padoumx
opranos CY3 (Brkiwouasi pabouue OpraHbl aBaApUiiHON 3aIIMTHI), 3 TAKKe
KOJIM4eCTBO MX NMPHUBO/IOB.

1.2.18.

1.2.19.2.3.1.7. B npoexkre PY n0/KkHBI ObITH Ompene]eHbl U 00OCHOBAHBI
MeTOJAbl M YCJOBHSl HCHBITAHWI, 3aMeHbl H BBIBOIAa B PEMOHT Ppadovux
opranoB CY3, ux npuBO/IOB, a TaK)Ke JAPYrHX CPeICTB BO3JeHCTBHA Ha
PEeaKTHBHOCTb.



1.2.20.

1.2.21. 2.3.1.8. HUcnoanureabHble MexaHu3Mbl CY3 H0KHBI MMeTh yKa3aTeJu
NMPOMEKYTOUYHBIX MOJIOKEHU HX PpadouyuMx OPraHoB, CHIHAJM3ATOPHI
KOHEYHBIX MO0JI0KEeHHH W KOHEYHbIe BHIKJIKYATEIH, CpadaTbiBalIue, IO
BO3MO>KHOCTH, HENOCPeJACTBEHHO OT padodero opraHa. Jlpyrue cpeacrsa
BO3/1CHCTBUS HA PEAKTHBHOCTb J0JI)KHbI HMETh YKAa3aTeJu COCTOSIHUM MJIH
KOHEYHBIX IOJIOKECHUI .

1.2.22.

1.2.23.2.3.1.9. B cayyae ecau npoektom PY mpenycmorpeHo ucmosb3oBaHue
NpU nepBoM (U3HYECKOM IyCKe PeakTopa AOMOJHUTEIbHON (K IITATHOM)
cucrembl CY3, To 3Ta cHcTeMa JOJKHA COOTBETCTBOBATH TPeOOBAHHMAM
pasnena 2.3.

2.3.2 Cucrema aBapuiinoii 2.3.2. Emergency protection system

2.3.2.1. At least one of the two reactor shutdown system shall perform the emergency
protection function.

2.3.2.2. The RI design shall demonstrate that the rods performing the AZ function
possess the features below without a rod of highest worth
e response time sufficient to render the reactor subcritical without violating safe
operation limits in case of operational events
e worth sufficient for rendering the reactor subcritical and maintaining it in this state
in case of operational events, including design basis accidents

In case the AZ effectiveness is not sufficient enough to maintain the reactor subcritical
for a prolonged period of time, the RI design shall provide for automatic actuation of the other
reactor shutdown system (systems) having higher effectiveness and sufficient for rendering
the reactor subcritical considering possible release of positive reactivity.

2.3.2.3. The emergency protection shall have at least two independent rod groups.

2.3.2.4. The emergency protection shall be designed so that the initiated protective
action shall be fully performed considering the requirements of para. ,and monitoring of the
emergency protection function performance shall be ensured.

2.3.2.5. The RI design shall contain a procedure for determining and eliminating
causes that led to actuation of the emergency protection as well as a sequence of operating
personnel actions to restore normal operation of RI after AZ has actuated.

2.3.2.6. At an AZ signal the AZ rods shall be actuated irrespectively of their current
position, operating or intermediate.

2.3.2.7. The design reactivity controls, as provided in the RI design shall exclude
introduction of positive reactivity if the emergency protection rods are not placed in operating
position. The RI design shall determine the operating positions of AZ rods and their
withdrawal sequence.

2.3.2.8. When the reactivity controls perform the combined functions of normal
operation and emergency protection the RI design shall contain and justify their functioning
procedure. At this, the AZ priority functioning shall be ensured.



2.3.2.9. The AZ structure shall be selected so as to provide compliance with the
mandatory criteria (single failure, common cause failure) and meet reliability indicators.

2.3.2.10. The AZ hardware shall include at least two independent sets.

2.3.2.11. Each AZ hardware set shall be designed so that the protection is ensured over
the range of neutron flux density changes from up toof nominal value as regards

e ncutron flux density — by at least three independent trains

e neutron flux build-up rate — by at least three independent trains

2.3.2.12. When it is necessary to divide the neutron flux density measurement range
into several sub-ranges it shall be arranged so that the measurement sub-ranges are overlapped
within not less than one decimal exponent in the neutron flux density units of measure and
provided with automatic switching of sub-ranges.

The possibility of connecting a recording device to each neutron flux density
measurement channel shall be provided

2.3.2.13. Each AZ hardware set shall be designed so that the emergency protection is
ensured over the entire range of process parameter measurements by not less than three
independent channels for each process parameter at which the protection is required.

2.3.2.14. Each emergency protection hardware set shall be designed basing on the
majority logic which is to be selected through the reliability analysis given in the RI design.
The minimal majority rate shall be 2 out of 3.

The each set’s control commands designated for AZ actuators shall be transmitted at
least via two trains.

2.3.2.15. The RI design shall justify that it is permissible to combine, in each
emergency protection hardware set, the measuring sections of neutron flux monitoring
channel and the measuring sections of the neutron flux build-up rate monitoring channels.

2.3.2.16. The emergency protection shall be segregated from NOCS to a degree at
which a termination of operation or failure of any of NOCS components does not affect
capabilities of the emergency protection to perform designated functions.

2.3.2.17. A failure in the parameter display channel, information recording channel
and diagnostics channel shall not affect capabilities of that channel to perform emergency
protection functions.

2.3.2.18. For each of the channels and for the whole set the possibility shall be
provided of testing the emergency protection signal generation and transmitting time without
actuation of AZ rods.

2.3.2.19. The emergency protection system shall provide for automatic monitoring and
performance diagnostics of the emergency protection hardware sets and protection channel,
the channel failure information being displayed at MCR, as well as for AZ signals indicating
failures of channels or sets.

2.3.2.20. The RI design shall justify and list methodologies of metrological
certification and checks of the AZ hardware.

2.3.2.21. The RI design shall justify permissibility and conditions of terminating
operation of one set or one channel in the AZ set (duration, RI power, conditions of other sets
etc.).



2.3.2.22. When one channel of one of the AZ hardware sets is put out of operation
while the set remains operative the emergency signal for this channel shall be automatically
generated.

2.3.2.23. A list of parameters at which the emergency protection functions shall be
performed, emergency protection actuation settings and conditions as well as signal
transmitting time before AZ rods actuate shall be justified in the RI design.Emergency
protection actuation settings and conditions shall be selected so as to prevent violation of safe
operation limits.

2.3.2.24. The RI design shall contain and justify a list of initiating events requiring
actuation of the emergency protection.

2.3.2.25. As minimum, the AZ shall actuate in the following cases

e when the AZ neutron flux density setting is approached

e when the AZ neutron flux density build-up rate setting is approached

e when voltage is lost at any emergency protection hardware set and CPS power
supply buses

e when any two out of three protection channels for neutron flux density and neutron
flux build-up rate fail in any AZ hardware set remaining in operation

e when the AZ process parameter settings requiring actuation of protection features
are approached

e when the emergency protection is actuated by the MCR (BCR) switch

2.3.2.26. The RI design shall justify whether the use of the preventive protection
(protections) in case of operational events not requiring AZ actuation is permitted along with
it (their) conditions of use

2.3.2.27. The emergency protection shall be designed so that the technical features
exclude a possibility of manipulating the controls of emergency protection channels and
alterating the settings (in the manner that is not envisaged by the RI design and safe operation
regulations of the NPP power unit) without notifying the personnel and actuation of the
emergency protection rods.

2.3.2.28. Performance of the reactor emergency protection functions shall not depend
on availability and conditions of the power supply sources.

2.3.2.1. Tlo kpaitHeld Mepe, OJIHA U3 MPEAYCMOTPEHHBIX CUCTEM OCTAHOBKH pEaKTOpa
JIOJKHA BBITOTHATH (DYHKITMIO aBapUITHOM 3aIIUTHI.

2.3.2.2. B mpoekte PY pomkHO OBITh TOKa3aHO, 4TO pabouue opraHbl A3 6e3 0JHOTO
HanOosee 3 (heKTHBHOTO OpraHa 00JIaJaroT:
o ObICTpO/CICTBHEM, JOCTATOYHBIM [UIsI TEpPEeBOJAa peakTopa B MOAKPUTUYECKOE
cocrossHue 0e3 HapylmeHHs TpeAesioB 0e30MacHON OKCIUTyaTallud TpU  HApYLIICHHUSX
HODPMAIbHOU DKCHIYAMAYUL,
o 3pPEKTUBHOCTHIO, JOCTATOYHOW JUIS TEpeBoJa pPeakropa B MOJKPUTHUYECKOE
COCTOSSHUE U OOEeCHeYeHHs TMOJKPUTHUECKOIO COCTOSHHUS peaKkTopa NpU HapyIIEHUAX
HOPMaJIbHON AKCIUTYaTaI[UU U MIPOCKTHBIX aBAPHUSIX.
B cnyuae, ecnim  sddextuBHOCTE A3 HemocTaTouHa IS MOJICPIKAHUS —PEeaKkTopa B
MOJKPUTUYECKOM COCTOSIHMM, TO B TmpoekTe PY 1omkHO OBITH  HpeaycMOTPEHO
ABTOMAaTHYECKOE IMOJKIIIOUEHUE Jpyroi (Apyrux) CUCTEMbI (CUCTEM) OCTAHOBKU PEaKTOpA,
obmamaromerd  (oOmamarorux)  A((PEKTUBHOCTBIO, JIOCTATOYHOW ISl  oOecredeHus




MNOAKPUTHYCCKOI'0 COCTOSAHUA PCAKTOpa C YUYETOM BO3MOXHOTO BBOJ4 MOJIOKUTEILHOMN
PCAKTUBHOCTH.

2.3.2.3. ABapuiiHasg 3amMTa J0JDKHA HMMETh HE MEHEE JIBYX HE3aBHUCHMBIX TIpyII
pabouynx OpraHoB.

2.3.2.4. ABapuiiHas 3amMTa JOJDKHA OBITH CIPOEKTHpPOBaHA TaKUM O0pa3oM, YTOOBI
HayuaBlIeeCs 3allUTHOE JAEHCTBHE Obla BBINOJHEHO IOJHOCTBIO C Y4eTOM TpeOOBaHMMH
n.2.3.2.2 u obecrieunBajCs KOHTPOIb BHIMOTHEHUS (YHKIIMN aBapUHHON 3aIIUTHI.

2.3.2.5. B mpoekte PY nomxHBI OBITH yKa3aHbl MOPSAOK ONPENEICHUS U YCTPAHEHUS
NPUYMH, BBI3BAaBUIMX Cpa0aTblBaHME aBapUMHOM 3allUTHI, @ TAKXKE€ IOCJIEJOBATEIBbHOCTh
JICUCTBUM OIEPATUBHOIO IIEPCOHANA [0 BOCCTAHOBIECHUIO HOPMAJIBHOM JKcILTyarauuu PY
nocJye cpabaTeiBaHus A3.

2.3.2.6. 1o curnany aBapuiiHOH 3alIUTHl paboune OpraHbl aBapUMHOMN 3aLUTHI JTOJIKHBI
NPUBOJHUTHCS B JCUCTBHE U3 JIFOOBIX pab0OUYMX HIIM MPOMEXYTOUYHBIX ITOJIOKESHUH.

2.3.2.7. JlomxeH OBITb MCKJIIOYEH BBOJ| MOJIOKHUTEIHHOM PEAKTUBHOCTH CpPEICTBAMHU
BO3JICHCTBUS HA PEAKTUBHOCTD, MPEAYCMOTPEHHBIMU MpoekToM PV, ecnu paboune opraHbl
aBapuUUHOW 3alIUThl HE MPHUBEICHHI B pabouee mojiokeHue. Pabouee mosokeHne pabounx
opraHoB A3 ¥ MOPSIOK UX U3BJICUEHUS TOJDKHBI OBITH OTPE/IENIeHbI B MpoekTe PY.

2.3.2.8. IIpu coBMeIeHnH CpeCTBAMH BO3ICHCTBHUS HA PEAKTUBHOCTD (DYHKITMH HOpMaJIbHON
OKCIUTyaTallil M aBapHMHON 3ammThl B mpoekte PY paspabarbiBaeTcss M1 0O0OCHOBBIBACTCS
nopsnok ux ¢yHkuuonuponanus. [Ipu 3ToM gomkHa ObITH obecrieyeHa MPUOPUTETHOCTh
¢byHkunonuposanus A3.

2.3.2.9. Annaparypa aBapMiHOHN 3alllUThI, JOJDKHA COCTOATH, KaK MMHHMYM, W3 JIBYX
HE3aBHCHMBIX KOMIIJIEKTOB.

2.3.2.10. Kaxnplii KOMIUIEKT  amnmaparypbl aBapUWHOW 3allUTHl JOJDKEH OBITh
CIIPOCKTUPOBAH TaKUM 00pa3oM, 4TOOBI B JHMAMMa30HE M3MEHEHHS IJIOTHOCTH HEUTPOHHOTO
notoka ot 10 7 1o 120% HOMMHAJIBLHOTO 0OecIeunBaIach 3allluTa;

® 110 IINIOTHOCTH HeﬁTpOHHOFO IIOTOKa - HE MCHEC YEM TpEMA HE3aBUCHUMBIMU
KaHaJlIaMH,
® MO0 CKOPOCTU HapaCTaHUsA IJIOTHOCTU HCfITpOHHOFO INOTOKAa - HE MCHEC 4YEM TpECMHA

HE3aBHCUMbBIMH KaHAJIaMHU.
[l peakTopoB, Y KOTOPBIX MUHUMAJIbLHO BO3MOKHBIA YPOBEHb MOIIHOCTU OCTAaHOBJIEHHOI'O
peakTopa MpeBbINIaeT BenuuuHy 107 OT HOMMHAIBLHOM, 3HAYEHHE HIDKHETO Ipejena
IUIOTHOCTH HEUTPOHHOTO MOTOKAa JODKHO ObITh 000CHOBaHO B mpoekTe PY u omoOGpeHo
I'ocatomuanzopom Poccuu B iponecce JIUIEH3UPOBAHUA.

2.3.2.11. B cayuae HE0OOXOIUMOCTH pa3OHMEHHUs [AMana3oHa W3MEPEHUs TUIOTHOCTH
HEHTPOHHOTO TIOTOKAa HAa HECKOJBKO TIOMANAa30HOB JIOJDKHO OBITh MPEIyCMOTPEHO
MNEPCKPBITUC TTOAANAITIA30HOB U3MCPCHUA HC MCHCC, YCM B MNPCACIaxX OAHOro JCCATUYHOIO
nopsiika B CAUHHIAX IJIOTHOCTHU HeﬁTPOHHOFO IMOTOKa U aBTOMAaTH4YE€CKOC MNCPEKIIIOYCHUC
MOJITUATIa30HOB.

I[OJ'DKHa 6I)ITI) npeayCcMoOTpCHa BO3MOKXHOCTD MOAKIIOYCHHUA 3allMChIBAIOIICTO YCTpOI\/'ICTBa K
KaX/IOMy KaHaJTy KOHTPOJISl TNIOTHOCTA HEMTPOHHOTO TIOTOKA.



2.3.2.12. Kaxaplii KOMIUIEKT anmapaTrypbl aBapUMHOW 3alUTHI  JIOJKEH OBITh
CIPOEKTHPOBAH TaKUM 00pa3oM, 4TOOBI BO BCEM JMAara3oHe U3MEHEHUs TEXHOJIOIMYECKHX
napameTpoB PV, ycTaHOBIIEHHOM B IpoekTe, oOecreyuBaliach aBapHifHas 3allIUTa HE MEHEe
YyeM TpeMs HE3aBHUCHUMBIMM KaHaJaMHM [0 KaXJA0MY TEXHOJIOTMYECKOMY IapaMmerpy, Io
KOTOPOMY HEOOXOIUMO OCYILIECTBIATH 3aLUTY.

2.3.2.13. JlonyCcTUMOCTh OOBEAMHEHHUS B KaKJOM KOMIUIEKTE ammapaTypbl aBapHiHOM
3alUThl U3MEPUTENbHBIX YacTel KaHAJIOB KOHTPOJIA IUIOTHOCTH HEHWTPOHHOTO IMOTOKA C
U3MEPUTENIbHBIMA  YacTAMHU KaHAJIOB KOHTPOJIL CKOPOCTH HapacTaHWs HEUTPOHHOIro
MOTOKA JIOJKHA OBITh 000CHOBaHA B MpoekTe PY

2.3.2.14. ABapuiinHas 3amuTa, JODKHA OBITh B TakOW Mepe OT/AeJCHa OT  YHPAaBJISAIOIINUX
CUCTEM HOpPMaJIbHOM 3KCILTyaTalyu, YTOObl BHIBOJ U3 pabOThl WIIM OTKa3 JIIOOOro 3JeMEeHTa
YCHD He Bausiiu Ha CIOCOOHOCTh ABAPUHUHOMN 3aIIMTHI BHIMOIHATE CBOU (DYHKIIUU.

2.3.2.15. OTka3 B KaHaJIe KOHTPOJIS SJIEMEHTOB OTOOPaKEHHUS, PETUCTPAIlM HHPOPMAITUU U
JUATHOCTHKH HE JIOJDKEH BIIMATH HA CIIOCOOHOCTH ATOTO KaHAJA BBIMOIHITH CBOU (DYHKITUH.

2.3.2.16. Ilo xaxxgoMy M3 KaHajJOB U B LIEJOM IO KOMIUIEKTY ammaparypbl aBapUHHOU
3alUTHl TOJKHA OBITh IPETYyCMOTPEHA BO3MOKHOCTh IIPOBEPKU (POPMUPOBAHUS U BPEMEHU
IPOXO’KJCHUS CUTHAJIOB aBapUItHOM 3aIuThl O6e3 cpadaThiBaHMs pabounx opraHoB A3.

2.3.2.17. B aBapuiiHOH 3alTUTe TOJDKHBI OBITH TPEAYCMOTPEHBI aBTOMATHYECKUH KOHTPOJIb
M JIMarHOCTHKA HMCIPABHOCTH KOMILIEKTOB  alllapaTypbl aBapUMHOW 3alIUTHl M KaHAJIOB
3aIUTHI C BBIBOJOM HH(OPMAIIMH OllepaTopy 00 OTKa3ax B KaHaiax, a Takke (GopMUpOBaHUE
curHanoB A3 1o 0TKa3aM KaHaJOB WU KOMILIEKTOB.

2.3.2.18. B mpoekre PY nomxkHBl OBITH OOOCHOBAaHBI M TPUBEIEHBI METOAMKHU
METPOJIOTMYECKON aTTECTALMK U IIPOBEPOK anmnapaTrypbl aBapUIHON 3aIMTHI.

2.3.2.19. JlomycTUMOCTh W YCJIOBHUS BBIBOJIAa M3 PAOOTHI OJHOTO KOMIUIEKTa WU OJHOTO
KaHaJla B KOMIUIEKTE aBapUMHOMW 3alUThl (ITPOIOJDKUTEILHOCTh, MOITHOCTh PY, cocTosHme
JIPYTUX KOMIUIEKTOB U T.I.) JIOJDKHBI OBITH 00OCHOBAHBI B TIpoekTe PY.

2.3.2.20. Ilpu BbIBOAE M3 pabOTHI OJHOTO KaHala B OJHOM M3 KOMIUIEKTOB almaparypbl
aBapUHON 3alIUTHl 0€3 BBIBOJA JAHHOTO KOMILJIEKTa M3 pa0OTHI IS 3TOTO KaHala JOJIKEH
aBTOMAaTHUYECKU (POPMHUPOBATHCS aBAPUIHBIN CUTHAI.

2.3.2.21. Kaxaplii KOMIUIEKT anlapaTypbl aBAPUHHON 3aIMUThI JOJLKEH PEeaIn30BbIBATHCS Ha
OCHOBE Ma)XOPUTApHOW JIOTUKH, KOTOpass BBIOMpaeTcs Ha OCHOBE aHajIM3a HaJEKHOCTH,
npuBoauMoro B npoekre PY. MwuHuManpHas MaKOPUTapHOCTb JIOTHKM KOMILJIEKTa
arnmapaTypbl aBapuiHON 3aluThl 2 U3 3-X NpU TPEXKaHAJbHOM cucteMe U 2 u3 4-X - Ipu
YETBIPEXKAHAIIBHOM.

Vropansromuye  CHTHajdbl KaKJIOTO KOMIUIEKTa I HMCHOJHHUTEIBHBIX MEXaHU3MOB A3
JIOJIKHBI TIEpe/1aBaThbCsl MUHUMYM IO JIBYM KaHajam.

2.3.2.22. llepeueHp mapaMeTpoB, MO KOTOPHIM HEOOXOAMMO  OCYLIECTBIATh (DYHKIMH
aBapUITHOM 3aIMThI, YCTaBKU U YCJIOBHS cpabaThIBaHUS aBaApUIHON 3alUThI, a TAK)KE BPEMs
NPOXOXKJCHUs CUTHAJIOB JI0 Hayajia cpabaThiBaHUS paOoumx opraHoB A3 JOJKHBI OBITH



o0ocHOBaHbI B ipoekTe PY. YcraBku u ycnoBus cpabaTbIBaHHs aBapUUHOM 3alUThI JOJDKHBI
BEIOMpATBCS TakuM 00pa3oM, YTOOBI TMPENOTBpAlaTh HAPYIICHHE TMPEICIIOB Oe30macHON
JKCILTyaTaly.

2.3.2.23. B mpoekre PY pomxkeH ObITh NpuBeneH W 0OOCHOBaH IMEpeYeHb HCXOIHBIX
COOBITHH, TPU KOTOPBIX TpeOyeTcs cpabaThiBaHne A3.

2.3.2.24. CpabatbsiBanne A3 TOKHO MPOUCXOUTh KAK MUHUMYM, B CIICAYIOIIUX CIydasx:

° MPU JTOCTHUKEHUHU YCTaBKU A3 1O TNIOTHOCTH HEUTPOHHOTO TIOTOKA;

° IpU JOCTHKEHUH yCTaBKU A3 MO CKOPOCTH HapacTaHUs IUIOTHOCTH HEUTPOHHOTO
IMOTOKA;

. NP HWCYE3HOBCHHMHM HANPsDKCHHUS B JIIOOOM KOMIUICKTE amnmaparypbl aBapUHHOMN
3alUThl U MUHaX 3ekTponuTanus CY3;

° Mpu  OTKa3e JIOOBIX JBYX W3 TPEX KaHAJIOB 3aIUTHl MO YPOBHIO WJIM CKOPOCTH
HapacTaHus HEUTPOHHOTO MOTOKA B TIOOOM KOMIUIEKTE anmapaTypsl A3;

° MpU  JTOCTHKEHUU YCTaBOK A3 TEXHOJOTHYECKMMH TMapaMeTpaMH, MO KOTOPHIM
HEO0OXOAMMO OCYIIECTBIISITh 3aITUTY;

° OpH HAKATUU KHOTOK, TPEAHA3HAYCHHBIX [UIsi WHUIMHPOBAHUS CcpabaThIBaHUS

aBapUITHOM 3aIIMTHI.

1.2.24. 2.3.3.
1.2.25.

1.2.26. 2.3.2.26. ABapuiiHasi 3aIIMTa JOJ’KHA OBbITb CIPOCKTHPOBaHA TaKHUM
o0pa3oM, 4YTO0BI ¢ NOMOIILIK) TeXHHYECKHX  CPeICTB HCKINYAJIACh
BO3MOKHOCTh HENpeayCMOTPEHHOro mnpoekToM PY M perjiaMmeHTOM
kcmyaranuu 010ka AC Bo3JelicTBHSI HA 3J1eMEHTbl BBOJAa U BbIBOJA M3
padoTpl KaHAJIOB aBapuilHOM 3alUTBI M HM3MEHEHHMSI YCTABOK 0e3
ONOBeIICHHs NepPCcoHaIa 1 0e3 cpadaTbiBaHNs Pa004YNX OPraHOB aBAPUITHOM
3alMThI.

1.2.27.

1.2.28. 2.3.2.27. BbinojiHeHne (YHKUMH ABAPUIHOW 3alUTHI pPeakTopa He
HOJIKHO 3aBHCETHh OT HAJTUYHS U COCTOSIHUSI HCTOYHUKOB IHEProNMUTAHMS.

1.2.29.

2.3.3. Yupasiaenue Neutron flux and reactivity control

2.3.3.1. To monitor neutron flux the reactor shall be equipped with the monitoring
channels so as to provide for the monitoring over the entire range of changes of neutron flux
density in the core from up toof nominal value by, as minimum
e three independent from each other neutron flux density measurement channels
with indicating instruments
e three independent from each other neutron flux density change measurement
channels



2.3.3.2. The RI design shall justify that it is permissible to combine the measuring
sections of neutron flux monitoring channel and the measuring sections of the neutron flux
density change monitoring channels

2.3.3.3. At least two out of three neutron flux density monitoring channels shall be
equipped with recording devices which can be connected to any neutron flux density
monitoring channelThese recording devices shall provide for the possibility of taking
measurements and recording of instrument readings over the entire design range of neutron
flux density changes.

2.3.3.4. Neutron flux density monitoring channels shall be calibrated over the entire
design range of the reactor thermal power changesThe RI design shall justify, identify
methodology and describe a conduct procedure of such calibration and its frequency during
operation of the NPP power unit.

2.3.3.5. When the neutron flux density measurement range is divided into several
sub-ranges it shall be arranged so that the measurement sub-ranges are overlapped within not
less than one decimal exponent in the neutron flux density units of measure and provided with
automatic switching over the sub-ranges.

2.3.3.6. If the neutron flux density monitoring channels indicated in para. do not
provide for neutron flux monitoring during loading (refueling) of the core, the reactor shall be
equipped with an additional monitoring system.The additional monitoring system may be
removable and be installed only for the core loading and refueling periods. It shall include not
less than three independent channels for neutron flux density monitoring and displaying and
recording devices.

2.3.3.7. To monitor reactivity changes the RI design shall provide for a reactivity
measurement instrument fitted with sensors, prompt information displays, recorders and
capabilities for automatic switching over neutron flux density and reactivity measurement
ranges.

2.3.3.8. The RI design shall justify the methodology and errors of determining
reactivity (number and locations of sensors, calculation algorithms and constants,
measurement errors and ranges)

2.3.3.9. Reactivity monitoring channels shall be equipped with the means of automatic
performance check and failure warning alarms

2.3.3.10. The RI design shall justify and describe methodologies of metrological
certification and checks of reactivity control channels.

2.3.3.11. The RI design shall justify and set up characteristics of the automatic RI
power control system, which ensure RI operation without violation of operational limits. The
possibility and permissible time of RI operation without the automatic power control system,
in particular, when it fails, and the permissible RI power in this mode shall be justified in the
RI design.

2.3.3.12. If several measurement channels are connected to the input of the automatic
power control system, there shall be a device to receive signals from operating measurement
channels which will ensure that there are no reactor power changes induced by the automatic
control system in case of switching off or failure of one of these channels.

2.3.3.13. For RIs which are refueled when the reactor is shutdown there shall be
technical measures in place which exclude a possibility of introducing positive reactivity by



two and more design reactivity controls simultaneously, as well as introducing positive
reactivity by reactivity controls during nuclear fuel loading (unloading).

2.3.3.14. The reactivity growth rate by reactivity controls shall not exceed. sFor CPS
rods with worth higher than. ,positive reactivity shall be introduced step-by-step, the step
worth being not greater than.is ensured by engineered measures). The RI design shall
indicate the step worth, lag between steps and reactivity growth rate.

2.3.3.15. Before the reactor start-up the emergency protection rods shall be in
on-position

The reactor subcriticality at any point of the fuel cycle after the emergency protection
rods have been put in on-position and other CPS rods inserted in the core shall be not less
than .when the core features the maximum effective multiplication factor.

2.3.3.16. A failure of the neutron flux density and(or) density change rate monitoring
channel shall be signaled on for the operator and recorded. At this, the signal indicating the
failure of such channel shall be generated.

2.3.3.17. The RI design shall contain requirements for the means of ensuring, during
operation, the prompt automatic detection and recording of current reactivity margins of the
reactor core and their changes. The RI design shall justify a procedure for determining a total
worth of reactivity controls, worth of emergency protection rods, worth of CPS rod groups,
reactivity coefficients through parameters affecting reactivity (power, coolant temperature,
moderator temperature, dissolved absorber concentration, etc.), as well as methodologies and
errors of determining these values

2.3.3.18. The RI design shall provide for means of and methodologies for the reactor
core subcriticality monitoring

2.3.3.19. The RI design shall provide for means of monitoring of power density
non-uniformity in the reactor core and means of operative calculation of critical power ratio
margins.

2.3.3.20. For the reactor cores where absence of neutron flux density oscillations has not
been proved the RI design shall provide for means of monitoring and control over the neutron
flux density oscillations and the oscillation control procedure that does not violate the design
operational FR damage limits shall be described.
23.2.1.

2.3.3.1. Jlna KOHTpOJIA HEHTPOHHOTO TMOTOKA PEaKTOp JODKEH OBITh OCHAIICH
KaHaJaMU KOHTPOJS TakuM 00pa3oM, 4TOOBI BO BCEM [MANa3OHE WM3MEHEHHs TUIOTHOCTH
HEUTPOHHOrO MOTOKAa B aKkTUBHOW 30He 0T 10 7 10 120 % HOMUHAILHOIO 3HAYEHUS
KOHTPOJIb OCYILIECTBIISICA KAK MUHHUMYM:

a) Tpemsi  HE3aBUCHUMBIMH  MEXIy CO00i KaHalaMH W3MEPEHHs  IUJIOTHOCTH

HEUTPOHHOTO MOTOKA;

0) TpeMsi HE3aBUCHUMBIMU MEXIy COOOW KaHalaMH M3MEPEHUS CKOPOCTH W3MEHEHUS

IUIOTHOCTU HEUTPOHHOTO MOTOKA.

2.3.3.2. [lonyctumMocTh OOBEAMHEHHUS] M3MEPHUTENbHBIX YacTed KaHalOB KOHTPOJIA
IUIOTHOCTH HEWTPOHHOT'O NOTOKA C U3MEPHUTEIbHBIMM YaCTSAMM KaHAJIOB KOHTPOJISI CKOPOCTH
W3MEHEHHS TUIOTHOCTH HEWTPOHHOTO TIOTOKA OJDKHA ObITh 000CHOBaHa B mIpoekTe PY.

2.3.3.3. 1o kpaitHe#t Mmepe, 1Ba U3 TpPEX KaHAJIOB KOHTPOJIS IJIOTHOCTU HEUTPOHHOTO
MOTOKA JIOJDKHBI OBITh OCHAIICHBI 3alMCHIBAIONIMMHU  YCTPOWCTBAMHU C BO3MOXKHOCTBIO MX



MOJKIIOUEHUsT K JI000OMYy KaHaly KOHTPOJSI  IUIOTHOCTH  HEUTPOHHOTO MOTOKa. JTH
3aMHUCHIBAIOIINE YCTPOMCTBA JOJKHBI OOECIEYUTh BO3MOKHOCTH HM3MEPEHHUN BO  BCEM
MIPOEKTHOM JIMara30He U3MEHEHUS TNIOTHOCTU HEUTPOHHOTO MOTOKA.
1.2.30.

2.3.3.4. Kananbsl KOHTpOJISI IUIOTHOCTH HEUTPOHHOIO TIOTOKA JIOJKHBI OBITh
OTTapUPOBAHbI BO BCEM IPOCKTHOM JIMAINa30HE M3MEHEHUsl TEIUIOBOW MOIIHOCTU PEAKTOpA.
B mpoekre PY nomxHa ObITh 00OCHOBaHA M ONpEEIICHA METOIMKA U MOPSIIOK MPOBEICHUS
TaKOW TapupPOBKHU U €€ NEPUOJUYHOCTh B IIpoLiecce IKcItyaTanuu PY.

1.2.31.
2.3.3.5. B ciyuae pa3buenus Auamna3zoHa U3MEPEHHs] IUIOTHOCTH HEHTPOHHOTO MOTOKA
HAa HECKOJBKO IMOJIMANA30HOB, JOJDKHO OBITh MIPEIyCMOTPEHO MepeKphITHE
MOJIMANa30HOB HE MEHee 4YeM B MpeJleiax OJHOTO IECATHUYHOTO MOpsiiKa B €AMHUIIAX
U3MEPEHUS IUIOTHOCTA ~ HEUTPOHHOrO TIOTOKa W aBTOMAaTUYECKOE MEPEKIIOUECHUE
MOJITUANa30HOB.

2.3.3.6. Ecnu kaHayibl KOHTPOJIS IUIOTHOCTM HEWTPOHHOIO NOTOKA, YKa3aHHBIE B
n.2.3.3.1 He oOecne4ynBarOT KOHTPOJb HEUTPOHHOTO TMOTOKA MPH 3arpyske (IeperpysKe)
AKTUBHOW 30HBI, TO PEAKTOP OJHKEH OBITh OCHAIICH JOTOJIHUTEIBHOM CHCTEMOW KOHTPOJISL.
JlononHurtenpHas cUCTEMa KOHTPOJISI MOXKET OBbIThb CheMHOM, YCTaHABIMBAEMON Ha MEPUOJ
3arpy3Ku U TEperpy3kd aKTUBHOM 30HBI PEAKTOpa, U JAODKHA MMETh B COCTaBE HE MEHEE
TpPEX HE3aBHCHMBIX KaHAJIOB KOHTPOJIS IUIOTHOCTH HEUTPOHHOIO MOTOKA C MOKa3bIBAIOIIMMHU
Y 3aIIMCBIBAIOIIMMHU yCTPOMCTBAMM.

2.3.3.7. Jlns KOHTpOJS W3MEHEHHUS PEaKTUBHOCTH TIpoekToM PY pomxkeH OBITh
MPEAYCMOTPEH  U3MEPUTENbHBIA KOMIUIEKC C JaTYUKaMHU, YCTPOMCTBaAMHU OINEPaTUBHOIO
OTOOpaXeHMs, PETUCTPALMU, C aBTOMATUYECKUM MEPEKIIOUEHUEM JHana30HOB MIOTHOCTH
HEUTPOHHOTO MOTOKA U PEAKTUBHOCTH.

2.3.3.8. Meronuka W MOTPEUIHOCTH OMNpPENENeHHs] PEaKTUBHOCTH (KOJIMYECTBO MU
pa3MeleHNe [aTYUKOB, AITOPUTMBI M KOHCTAHThl JUISI  pacyeTa, MOTPEIIHOCTH U
JIana3oHbl U3MEPEHUs ) JOKHBI ObITh 000CHOBaHBI B IpoekTe PY.

2.3.3.9. KaHanbl KOHTpOJSI  PEAKTUBHOCTH  JIOJDKHBI ~ OCHAIIaThCS CpPEICTBAMU
ABTOMATHYECKON TIPOBEPKU pPabOTOCMOCOOHOCTH M TPEAYNPEAUTEIHLHON CHUTHATH3AIUN
HEHCIIPAaBHOCTH.

B mpoekre PY nomkHbl ObITH 000CHOBAHBI M IPUBEJCHBl METOAMKH METPOIOTUYECKOM
arrecTaluu  U3MCPUTCIIA PCAKTHUBHOCTH W IIPOBCPOK I/IH(bOpMaIII/IOHHO-I/ISMepI/ITeJII)HI)IX
KaHaJIOB, 00€CIeYnBaIOINX U3MEPEHUS PEaKTUBHOCTH.

2.3.3.10. B npoekte PY nomxHBI OBITh YCTAaHOBJICHBI W OOOCHOBAHBI XapaKTEPHUCTUKH
CHUCTEMBbI aBTOMaTHYECKOTO PETYIMPOBaHUS MOIIHOCTH PY, koTOphie oOecreunBaroT paboTy
PV 6e3 HapymieHus 3KCIITyaTallMOHHBIX TPEJIEIIOB.

Bo3moxHocTe U momyctuMoe Bpemsi pabotel PY 0e3 cucrteMbl aBTOMaTH4YEeCKOTO
PEryIMpOBaHUS MOIIIHOCTH NP €€ 0TKa3e, a TAKXKe JOIMyCcTUMasi MoITHoCTh PY nipu pabote B
TaKOM PEXKUME JIOJKHBI ObITh 000CHOBaHbI B ipoekTe PY.

B mpoekre PY nomxHBl OBITH YCTaHOBIIEHBI M OOOCHOBaHBI TPeOOBaHUS K CHUCTEME
IIPEyNPEAUTENBHBIX 3alIUT PEAKTOPA.



2.3.3.11. Ilpu BKJIIOYEHUH HECKOJBKHUX H3MEPUTEIbHBIX KAaHAJIOB HA BXOJ CHUCTEMBI
ABTOMATUYECKOTO PETyJIUPOBAHUS  MOIIMHOCTH JIOJDKHO OBITH TPEIYCMOTPEHO TakKoe
YCTPOMCTBO [JIsl MOMYyYEeHHs] CUTHala OT pabOTaroIIMX H3MEPUTEIbHBIX KaHAJIOB, YTOOBI
OTKJIIOYEHHWE MM OTKa3 OJHOI'0 M3 3THUX KaHAJIOB HE BBLI3BIBAIIM M3MEHEHHUS MOIIHOCTH
peakTopa 3a CUeT BO3JCHCTBHUS CHCTEMbI aBTOMATHYCCKOTO PETYIMPOBAHHMS.

2.3.3.12. TexHMYECKHMHU Me€paMH JIO0JDKHA OBITh MCKIIIOYEHAa BO3MOXHOCTH BBOJA
MOJIOKHUTEIBHONH PEaKTUBHOCTH OJHOBPEMEHHO JByMs UM Ooyiee MperyCMOTPEHHBIMU
CpEeACTBaMU BO3JECHCTBUS HA PEAKTHMBHOCTb, & TAKyK€ BBOJ ITOJIOKUTEIBHON PEAKTUBHOCTH
CPEICTBaMU BO3ACUCTBHS HAa PEAKTUBHOCTD IIPU 3arpy3Ke U BBITPY3KE TOIUIMBA.

2.3.3.13. CkopocThb yBEIWYEHHS PEAKTUBHOCTH CPEICTBAMHM BO3JCHCTBUS Ha
peakTUBHOCTh He nojpkHa mpeBbimath 0,078 apd/c. [dns  paboumx opranoB CY3 c
s dpexTuBHOCTRIO Ooice 0,73 3h¢d BBOA MOJIOKHUTEIBHON PEAKTHBHOCTH OJIKEH OBITH
IIaroBbIM, ¢ BecoM miara He Oosee 0,38 add (obecreurBaeTcst TeXHHUSCKMMHU MepamMu). B
npoekte PY nmomxHa OBITH yKa3zaHa BEIMYMHA IIara, ray3a MEXAy [IaraMu U CKOPOCTb
YBEIIMYCHUS] PEaKTUBHOCTH.

2.3.3.14. Tlepen myckoM peaktopa pabodmie OpraHbl aBapUWHOW 3aIIUTHI JOJKHBI
OBITH B3BEJICHBI B pabouee MoJI0KEeHHUE.

[TogKpUTHYHOCTh peakTopa B JIFOOOW MOMEHT KaMIaHWW IIOCJIE€ B3BOJAa pabodmMx
OpraHOB aBapUiiHOW 3amuThl B pabodee TOJOXKEHHWE C BBEICHHBIMU B aKTUBHYIO 30HY
octasibHbIMU opraHamMu CY3 pomxkHa ObiTh HEe MeHee 0,01 B COCTOSSHUM aKTHUBHOW 30HBI C
MaKCUMaIbHBIM 3(PGEKTHBHBIM KO3(PHUIIMEHTOM Pa3MHOKEHHS.

2.3.3.15. OTka3 kaHaJla KOHTPOJIS TJIOTHOCTU /WM CKOPOCTH M3MEHEHHs TJIOTHOCTH
HEUTPOHHOIO MOTOKA JOJIKEH COIMPOBOXKAATHCS CHUTHaiIM3auuen u peructpauueit. [Ipu stom
J0JKeH (POpMHUPOBATHCS CUTHAN 00 OTKa3e TaKOro KaHasja.

2.3.3.16. B mpoekre PY nomxkHel OBITH NpUBEIEHBI TpeOOBAaHUA K CpPEACTBAM,
o0ecreunBaroIUM pu 3KCIUTyaTallMd ONEpPaTHBHOE aBTOMATU3MPOBAHHOE ONpEAEIeHHE U
pEerucTpanuio  3HAYCHUN TEKyIIEro 3armaca pPeakTUBHOCTH  peakTopa, OIepPaTHBHBIX
W3MEHEHUN PEAKTUBHOCTH, CyMMapHOW A((PEKTUBHOCTH CPEICTB  BO3ACHCTBUSA Ha
PEaKTUBHOCTh, 3(PeKTHBHOCTH pabouYMX OpraHoB aBAPUUHOW 3aUIUTHI, 3(P(PEKTUBHOCTH
rpynn padouux opraHoB CVY3, a Takke KO3PPUIMEHTOB pPEAKTUBHOCTU IO IapaMeTpaMm,
BIMSIIOIMM HAa PEAaKTUBHOCTh (MOLIHOCTb, TEMIIEpaTypa TEMJIOHOCUTEINs, TeMIepaTypa
3aMeUTUTeNs, KOHIIEHTPAIMsI PACTBOPEHHOTO TIOTJIOTUTENS U T.11.).

MeToauku U MOTPEeLIHOCTH ONPENEIeHUsT 3TUX BEJIUYUH JOJKHBI ObITh OOOCHOBAHBI
B IIpoekTe PY..
24.
2.3.3.17. IIpoextom PY nomxHbI mpeaycMaTpuBaTbCs CpPEACTBA U METOIAMKH KOHTPOJIS
MOJKPUTUIHOCTH aKTUBHOM 30HBI.

2.3.3.18. IIpoektom PY  nomkHel OBITH TPEAYCMOTPEHBI  CPEACTBA  KOHTPOJIS
HEpaBHOMEPHOCTH JHEPTOBBIJCICHNS B AKTHBHOM 30HE, a TaKKe yKa3aHbl TpeOOBaHMSA K
CpeACTBaM OINEPAaTUBHOIO pacyera 3araca J10 Kpu3nca Terioo0MeHa.

2.3.3.19. B npoekre PV 1151 akTUBHBIX 30H, JUIs1 KOTOPBIX HE JI0KA3aHO OTCYTCTBUE KOJeOaHMit
IUIOTHOCTH TIOTOKa HEHTPOHOB, MJOJDKHBI OBITh TPEIYCMOTPEHBI CPEICTBa KOHTPOIS H



YHpaBJICHUA KOJI€OaHUSIMH IUIOTHOCTH ITOTOKA HeﬁTpOHOB M YKa3aH HOpsAAOK YIPAaBJICHUS
KoJieOanusIMu 0e3 HapyHmCHUA SKCINTyaTallMOHHBIX IMPEACIIOB IMTOBPCKIACHUA TBOJIOB.
Normal operation control systems and controlling safety systems

2.4.

2.4.1. The RI design shall describe and justify requirements for composition,
architecture, main characteristics, number and location conditions of NOCS, CSS and their
components as well as RI diagnostics systems

2.4.2. The RI design shall justify and list

monitored parameters and signals on RI conditions

controlled parameters and controlling signals

PP settings and actuation conditions

locations of RI diagnostic system sensors

parameters determining whether actuation of safety systems is required

2.4.3. The RI design shall demonstrate that the NOCS and CSS provide monitoring of
the technical state and safe operation of RI during normal operation and operational events

including

design basis accidents

2.4.4. The RI design shall include and justify lists of protective features and interlocks
for RI equipment as well as technical requirements for conditions of their actuation.

2.4.5. NOCS and CSS shall include devices for generating the following signals, as

minimum
[ ]

emergency warning (siren with a distinguished sound pitch) — in cases anticipated
by the RI design

emergency (visible and audible) — when parameters approach the emergency
protection actuation settings and conditions

warning (visible and audible) — in cases of operational events at RI systems and
components and when parameters approach the PP actuation settings and
conditions

indicating — on availability of voltage in power supply circuits, state of equipment,
instruments, etc.

2.4.6. Diagnostics of NOCS and CSS shall be provided for.
2.4.7. CSS and NOCS shall be designed so as to provide a possibility to identify

initiating

events of accidents, actual operating algorithms of RI safety important systems,

deviations from standard algorithms and determine the personnel actions.

2.4.8. To meet the para. requirement, the recording of the below shall be provided

*
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parameters and indications of conditions of RI systems (components) which allow
for confident determining of the initiating event

controlling signals

parameter changes which characterize conditions of RI safety important systems
parameters at which the protective features are actuated

positions of safety system valves

parameters characterizing the radiation situation

operating personnel actions including visual information

operating personnel conversations over the communication systems

2.4.9. The RI design shall justify and contain data on the scope and frequency of

recording

and keeping the information indicated in para. 2.4.8



2.4.10. The means of recording shall be available and ensure keeping the information
in case of design basis and beyond design basis accidents (in a “black-box” type device)

2.4.11. The RI design shall establish
e permissible reactor power values depending on NOCS performance when its
function is partially lost
e conditions for putting NOCS and CSS and their sections under repair

2.4.12. For controlled and monitored parameters the ranges and rates of their changes
shall be justified for normal operation and operational events including design basis accidents.

2.4.13. NOCS and CSS components shall be subject to metrological testing and
certification

2.4.14. The RI design shall include an analysis of response of NOCS and CSS to
external and internal impacts, possible malfunctions and failures (short circuits, insulation
degrading, voltage drops and uptakes, false actuation, loss of signals, etc.) and failures of RI
major equipment, which demonstrate that there are no responses hazardous for RI.Should
NOCS and CSS responses hazardous for RI be revealed during operation, RI shall be
shutdown and the measures shall be taken to exclude such responses.The operating
organization shall ensure that the corresponding changes are done to the RI design in
accordance with the established procedure

2.4.15. The use of programmable features and codes in NOCS and CSS shall be
justified and confirmed by tests. The programmable features and codes shall be verified.

2.4.16. The RI and its systems shall be controlled from MCR and, if necessary, from
local control stations

2.4.17. At each power unit, in addition to MCR, there shall be a back-up control room
(BCR) to provide for rendering the reactor subcritical and RI emergency cooldown as well as
monitoring of process parameters necessary for RI safety should it be impossible from MCR
due to any reasons (fire, etc.).

2.4.18. Requirements to composition of the equipment and hardware of MCR, BCR
and local control stations shall be determined in the RI design

2.4.19. The BCR shall receive and display information on the state of all systems and
individual system components including, as minimum

e neutron flux density in the core

e parameters of coolant and systems involved in emergency cooldown

e indicators of intermediate and terminal positions of CPS rods

e indicators of conditions of reactivity controls (positions of pump valves and
components which unambiguously show whether the reactivity controls are
available for designated functions and the fact of their actuation, as well as the
parameters of the liquid absorber solution (when used) - temperature, pressure,
concentration etc.

e indicators of valve positions and condition of systems which support cooldown

2.4.20. A possibility of disabling MCR and BCR monitoring and control circuits due
to a common cause failure under the considered initiating events shall be excluded; and a
possibility of simultaneous control from MCR and BCR of each specific element shall be
excluded through the use of engineered means.

2.4.21. The concentrations of liquid absorber as set up in the RI (NPP) design shall be
ensured in the reactor, primary circuit, emergency liquid absorber tanks and all systems to be



filled with a liquid absorber as per the RI (NPP) design. A technique and frequency of
measurements of a neutron-absorbing nuclides concentration in the liquid absorber solution
shall be determined in the RI (NPP) design.

2.4.22. Engineered features shall be provided to monitor the content of
neutron-absorbing nuclides in the solution of a liquid or gaseous absorber, if used, in RI and
emergency liquid absorber tanks during RI operation. Also, engineered features shall be
provided to maintain homogeneous concentration of the absorber solution in its hosting tanks.

2.4.23. The engineered means or organizational measures shall provide for incoming
inspection of the content of neutron-absorbing nuclides used in the reactivity controls against
the design characteristics.

2.4.24. Each emergency liquid absorber tank shall be equipped with at least two
channels to monitor the level and(or) measure pressure, with the resulted signal being
displayed at MCR and BCR.

2.4.25. The NOCS and CSS shall be provided with reliable power supply during
normal operation and operational events including design basis accidents (including the
power unit blackout) in the scope justified in the RI design.

2.4.26. The NOCS shall include close-circuit television and means of communications
between MCR, BCR and local control stations (telephone, loudspeakers, radio, etc.)

2.4.27. The NOCS and CSS shall include an operator’s information support system.

2.4.28. The NOCS and CSS shall include means to transmit information to the
Off-Site and On-Site Emergency Control Centers to control NPP during beyond design basis
accidents, as required for assessment of the situation and decision-making.

2.4.29. The RI design shall include organizational and(or) technical measures to
exclude unauthorized access to NOCS and CSS.
2.

2.4. 1. B mpoekte PY nmomkHBI OBITH TIPEACTAaBICHBI U OOOCHOBaHBI TPEOOBAHUS K
COCTaBy, CTPYKTyp€, OCHOBHBIM XapaKTEPUCTHUKAM, KOJUYECTBY MU YCIOBHSIM pa3MEIICHUS
YIPABJISIONIAX CUCTEM (2JIEMEHTOB), B TOM YHCIIe cucTeM AuarHoctuku PY AC.

1.2.32.

2.4. 2. B npoexte PY nomxHbl O6ITh 000CHOBAHBI U IPUBEACHBI IEPEUHU:
KOHTPOJIUPYEMBIX NTAPaMETPOB U CUTHAJIOB O COCTOSIHUU PV
peryJIupyeMbIX apaMeTPOB U YIPABIISIIOLIUX CUTHAJIOB;
yCTaBOK U ycioBuid mis [13;

MECT pa3MEIIECHUS JaTYNKOB JUArHOCTUKU PY;
MapaMeTpoB, ONPEEISIONINX BBECHHUE B IEHCTBUE CUCTEM O€30MacCHOCTH.

2.43. B mpoekre PY gpomkHO OBITH MOKa3aHO, YTO CHUCTEMBbI ympasieHuss PY
00ecreynBarT KOHTPOJIb TEXHUYECKOTO COCTOSHHMS M Oe3omacHoe ympasieHue PY npu
HOPMAaJIbHOW SKCIUTyaTallud W HApyIICHWSX HOPMAJbHOM OKCIUTyaTallid M TPOEKTHBIX
aBapusIX.

2.44. B mpoekte PY nomxHBI OBITH MPHUBEJACHB M OOOCHOBAHBI MEPEYHU 3AIIUT U
OnmoKupoBOK obOopynoBanust PY, a Takke TexHUYecKHe TPeOOBAaHUS K YCIOBHUSAM HUX
cpabaTbIBaHMsI.

24.5. B YCHD u YCB nomxHbl OBITh MPEAYCMOTPEHBI YCTPOUCTBA (POPMHUPOBAHHUS
CJICIYIOIINX CUTHAJIOB!



o aBapuUIHOIO OIOBEILEHHs (CUpEeHa, UMEIOIasi OTIIMYUTEIbHbII TOH CUTHANA)
- B ClIy4asx, IPeAyCMOTPEHHBIX TPOEKTOM PV

o aBapuiHBIX  (CBETOBBIX M 3BYKOBBIX) - IpPHU JOCTHKEHUH HapaMeTpamu
YCTaBOK W YCJIIOBUY CpaOaThIBaHUS aBAPUITHON 3aITUTHI;

. IpeNyNpeIUuTeNbHbIX (CBETOBBIX M 3BYKOBBIX) - IpU  HapyLIEHUHU
HOPMAaJIbHOU JKCILTyaTalluy CUCTEM U JIEMEHTOB PV ;

. YKa3aTeIbHBIX - O HAJIWYUM HANpPSDKEHHWS B LEMSAX DJIEKTPONUTAHUSA,
COCTOSIHUU 000PYAOBaHUS U IPUOOPOB U T.II.

2.4.6. JlommxHa 6b1Th peycMoTpena auarnoctuka YCHO u VCB .
1.2.33.
2.4.7. YCb u YCHD nomkHbsl 00ecCnedrMBaTh BO3MOXKHOCTh  HJICHTH(PHUIIUPOBATH

UCXOJHBIE COOBITUSI aBapuii, YCTAHOBUTH (PAKTUUYECKHE AITOPUTMBI paboThl cucteM PV,
BOXHBIX JUII O€30IaCHOCTH, OTKIIOHEHWS OT IITAaTHBIX aJirOPUTMOB W JICHCTBHS
OIIEpPaTUBHOIO MEPCOHANIA.

2.4.8. C nenpro peanusaruu TpeboBanus 11.2.4.7, A0KHA OBITH MPEAYCMOTpPEHA

perucrpanus:

*

*
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nmapaMeTpoB M TPHU3HAKOB COCTOSHUS CHCTeM (37eMeHToB) PV, mo3Bosstonmx
JIOCTOBEPHO OTPEACTUTH HCXOIHOE COOBITHE;

YIIPABIAKOIINX CUTHAJIOB;

W3MEHEHUN MapaMeTpOB, XapaKTEPU3YIOUIUX COCTOSHUS cucTeM PY, BaxKHBIX s
0e301acHOCTH;

apaMeTpoB, IO KOTOPBIM MPEyCMAaTPUBACTCS BBEICHUE B JACHCTBHE 3aIUT;
MOJIO’KEHHUS apMAaTypPhl CUCTEM 0€30MacHOCTH;

MapaMeTpoB, XapaKTEPU3YIOUINX PaIUaAllMOHHYIO0 00CTaHOBKY;
JIEMCTBHI OMEPaTUBHOTO MEPCOHAJIA, BKIIFOYAs U BUIACOMH(POPMAIIHIO;

MEPETrOBOPOB ONCPATHBHOTO IICPCOHAJIA IO CUCTEMAaM CBA3H.

2.4.9. B npoekre PY nomkHbI ObITh 00OCHOBAHBI U MPUBEICHBI TaHHBIC TI0O 00bEMY U

MHTEHCUBHOCTH PETUCTPAIMU M XPaHEHUIO MH(OpMaIiK, YKa3aHHOH B 11.2.4.8, B yCTpoiicTBe
THUIIA «YEPHBIN ALUKY.

2.4.10. CpenctBa  perucTpalli  JIOJDKHBI  COXPaHSATH PabOTOCMOCOOHOCTh U

obecrneynBaTh COXPAaHCHHUC I/IH(I)OpMaI_II/II/I B YCJIOBHUAX IIPOCKTHBIX U 3aIIPOCKTHBIX aBapI/Iﬁ.

2.4.11. B npoekrte PY moimKHBI OBITH YCTAaHOBJICHBI:
e JIONyCTHMBIE 3HAYEHUS MOIIHOCTH PY B 3aBHCHMOCTH OT pabOTOCIIOCOOHOCTH
YCHD npu yactTuuHON moTepe QyHKIHH;
o ycioBus BeiBoJa B peMoHT Y CHD u ux uvacreil.

2.4.12. ]Jlns peryndpyeMbIX M KOHTPOJHMPYEMbBIX MapaMeTpoB JOJDKHBI OBIThH

000CHOBaHbI JTMAINA30HBI M CKOPOCTH WX M3MEHEHMS MPU HOPMAIBHOM SKCIUTyaTallud U
HapYILICHUSIX HOPMAJIbHON S3KCIUTyaTalluy, BKIIOYasi TMPOEKTHBIE aBapuUU.

2.4.13. Dnementst YCHD nomkHBI HPOXOAUTH METPOJIOTHMUECKYIO IKCIEPTU3Y U

aTTCeCTAalluIO.



2.4.14. Ilpoext PV nomxken conepxath ananus peakuuil YCHO u YCb Ha BHemHue u
BHYTPEHHHUE BO3JEHCTBUS, Ha BO3MOXKHBIE OTKA3bl 1 HEUCIIPABHOCTHU (KOPOTKHE 3aMbIKaHUS,
HOTEPI0 KauecTBa M3OJALMM, [IQJICHUE U HABOJKU HANpsOHKEHUs, JIOXKHbIE cpaOaThIBaHUS,
NOTEpPU CUTHAJIOB M T.I.) U Ha OTKa3bl OCHOBHOrO obOopymoBaHust PY, moka3wiBaromiuii
OTCYTCTBHE omacHbIX s PY peakuuii.

B ciydae BBIABIIEHH B IIPOLIECCE DKCIUTyaTallMy ONacHbIX U1 PY peakuunii PY noikHa
OBITh OCTAHOBJIEHA M MPHUHSTHI MEPHI IO UX UCKIIOYEHUIO. DKCIUTyaTUPYIOIlas OpraHu3alius
B YCTAHOBJICHHOM IOPSJKE JOJKHA BHECTH COOTBETCTBYIOIME U3MEHEHUS B IIPOEKT PY.

2.5. RI coolant circuit (primary circuit

2.4.15. YnpaeneHue peakmopHOU ycmaHO8KOU U ee cucmemamMu OOJDKHO
npou3eodumscs ¢ BI1Y u, npu Heo6xodumocmu, ¢ MECMHbIX MOCMO8
ynpaeJseHus.

2.4.16. Ha kax0om aHep206s10ke nomumo BI1Y OdosmkeH 6bimb
npedycMompeH pe3epeHbIl NyHKm ynpaeneHus (PI1Y), c komopozo
doJ/IKHbI 0becrnevyusambCsi nepesod peakmopa 6 NMoOKPUMuUYeCcKoe
cocmosiHuUe u asapuliHoe pacxonaxueaHue PY , a makxe KOHMpob
Heobxo0umbix Onss 6ezonacHocmu peakmopHoOU ycmaHO8KU
mexHOoJ102UYeCKUX napamMempos, ecsiu no Kakum-1ubo npuvyuHam (noxap u
m.n.) amoeo Hesnb3s1 cOenlamsb ¢ BI1Y.

2.4.17. TpeboeaHusi Kk cocmaey obopydoeaHusi u annapamypsi BI1Y, PI1Y
U MecmHbIX MOCMOo8 yripassieHusi 00/KHbI 6bImb onpedesieHbl 8
npoekme PY.

2.4.18. Ha PI1Y OdosmkHa 6bimb ebieedeHa UHhoOpMayusi 0 COCMOsIHUU
cucmeM u omaoesibHbIX 35ieMeHmoe cucmem PY, @ mom yucne:
nJomHocmb HelimpoOHHO20 MOMOKa 8 aKmueHOU 30He;

napamMempbi menJIoHocuUmesisi U cucmem, y4acmeyruux 8 asapuliHom
pacxonaxusaHuu;

yKa3amesu rpomMeXymo4HbIX U KOHeYHbIX MOsI0KeHul pabo4yux op2aHo8
Cy3;

yKazamesiu cocmosiHusi cpedcme eo3sdelicmeusi Ha peakmueHoOCMmb
(cocmosiHue apmamypbl Hacocoe u 351eMeHMoe 0OHO3Ha4YHO
onpedensouiee 20mosHocms cpedcme eo3delicmeusi Ha peakmueHoCMmb
8bINoJIHUMBb ceou (hyHKyuu u ¢hakm ux cpabamsbieaHusi, a makxe
napamempbl COCMOSHUSI mo2nomumens (memnepamypa, 0assieHue,
KOHUyeHmpauus, u m.n.);

yKa3ameJsiu rosioKeHusi apMmamyphbl U COCMOSIHUSI CUCMEM,
obecnequgaroujux pacxosaxusaHue.

2.4.19. flomkHa 6bImb UCKJTFOY€Ha 803MOXKHOCMb 8bI8€0EHUS U3 Ccmposi
ueneu ynpaeneHusi u kKohmpousi BI1Y u PITY no obwel npu4uHe npu
yqumblgaeMbiX UCXOOHbIX COObIMUSIX, @ MakKXXe UCK/Tr0YeHa mexHU4YecKuUmMu
cpedcmeamMu 803MOXKHOCMb yripaesieHusi 00HoepeMeHHo ¢ BITY u PITY no
Ka>xOOMY KOHKPemHOMYy 3/ieMeHmy.

2.4.20. JomkHbl 6bIMmb nNpedycmMompeHbl mMexHu4YeckKue cpedcmea
KOHmMpoJisi codepxaHusi usomoriog-rnoasomumeJsieli HelUMmpPoOHO8 8 JXUOKOM
unu 2a3oobpa3HoM rnozasomumerie (8 cy4asix Ux Ucrnosib308aHusl) 8



peakmopHoOU ycmaHoeKe U 8 eMKOCMSsIX asapuliHO20 3araca noajomumersi
e npouyecce akcrisiyamayuu PY. Takke 00mKHbI 6bimb npedycMompeHbl
cpedcmea Osisl nepeMewugaHuUsi pacmeopa rnoajomumerisi 8 cooepixauijux
e20 éMKocmsiX.

2.4.21. TexHu4YecKkumu cpedcmeamMu usiu op2aHuU3ayUuOHHbIMU MepaMu
dosmkeH 6bimb obecrieyeH 8xOO0HOU KOHMPOJIb codep)KaHus
uszomornoe-nozsaomumersnel HelimMpoOHO8, UCMNOob3yeMbIX 8 cpedcmeax
eo3delicmeusi Ha peakKmueHOCMb, Ha coomeemcmeue MPOeKMHbIM
Xapakmepucmukam.

2.4.22. KaxxOasi eMKocmb agapuliHO20 3anaca pacmeopa Xuokoz20 u/unu
2a3oo6pa3Ho20 noasomumerisi 0o/mkHa 6bimb o60pydoeaHa He MeHee YeM
deyMs1 KaHaslaMu KOHMPOJIsl YPOBHSI U/unu usMepeHusi 0aesieHusl ¢
ebiOayel npedynpedumesibHO20 cu2Hana Ha BIYy u PI1Y.

2.4.23. [lpu HopmasnibHOU 3Kcrn/lyamayuu, HapyweHUsIX HopMasibHoU
3Kcnyamayuu u npoeKmHbIX asapusix (8Ksrodasi PexXum rnosiHo20
obecmoyueaHusi) YCH3 u YCB domxHbl 6bimb obecrnevyeHbl Ha0eXHbIM
aniekmponumaHueM, mpeb6oeaHusi K KOMmopoMy OOJIKHbI 6bIMb
ob6ocHoesaHbI 8 npoekme PY.

2.4.24. B cocmae YCHO3 dosmkHbl 8xo0umb NMPpoMbIuwI/IeHHOe mesiegudeHue
u cpedcmea cessu c bI1Y, PIY u mecmHbIMuU nocmamu ynpaesieHusi
(meneghoHHas, 2poMKoz2oeopsiuiasi, paduocesiab u m.n.).

2.4.25. B YCH3 u YCB domxHbI npedycmampueambcsi cpedcmea Osisi
nepeda4yu uHgopmMayuu 60 8HeWHUU U 8HYMpPeHHUU aeapuliHbie yeHmpbI
ynpaeneHus (ALlY) onsi ynpaeneHusi PY e ycnioeusix 3anpoeKmHbIX
aeapud.

2.4.26. B cocmaese npoekma PY QosmxHbl 6bimb npueedeHbl
op2aHuU3ayUoHHbIe u/unu mexHuyeckKue Mepbl MO UCK/THOYE€HUIO
HecaHKyuoHupogaHHo20 docmyna K YCH3 u YCBb.

2.5.)
2.5.1. The RI design shall define the primary circuit boundaries2.5.1. PY.

2.5.2. The RI design shall justify operational reliability of the primary systems and
components during the design service life considering physical and chemical, thermal, force
and other impacts possible during normal operation and operational events including design
basis accidents. Number and nature of impacts to be considered to determine the design
service life shall be described and justified in the RI design.

2.5.3. The design shall demonstrate that the strength of the reactor pressure vessel is
ensured during normal operation and operational events including design basis accidents
throughout the NPP power unit service life.

2.5.4. The layout of equipment and geometry of the primary circuit shall provide for
natural circulation of coolant in the primary circuit when the forced circulation is lost or
unavailable including that during design basis accidents.



2.5.5. The primary circuit pipelines shall be equipped with devices for monitoring and
preventing impermissible movements under reactive forces resulted from breaks. The RI
design shall justify strength and effectiveness of such devices under design basis accidents.

2.5.6. The heat exchanging equipment used to transfer heat from the RI primary circuit
shall have the heat exchanging surface that is sufficient to compensate for a degrading of its
heat transfer properties during operation.

2.5.7. When the forced circulation is used, the pumps providing for such circulation, if
de-powered or in case of AZ actuation at any reactor power level, shall have sufficient
momentum to ensure forced primary coolant flow until the moment when the gravity
circulation will ensure removal of residual heat without exceeding the fuel damage
operational limits.

2.5.8. The RI design shall provide for the means of
e automatic protection against impermissible overpressure in the primary circuit
during normal operation and operational events including design basis accidents
e compensating for coolant amount changes due to temperature alterations
e compensating for coolant losses in case of leaks. Maximum leak to be compensated
for by this means is established in the RI design

2.5.9. The RI design shall provide for leak limiters in the piping running from the
main circulation pipeline. A waiver to install leak limiters shall be justified in the RI design

2.5.10. The primary circuit components shall be equipped with devices reducing
seismic impacts. A waiver to equip the primary circuit components with such devices shall be
justified in the RI design.

2.5.11. The RI and NPP designs shall establish the coolant quality indicators; its
chemical composition and permissible content of radionuclides during operation; the design
shall envisage engineered features and organizational measures for their maintaining and
monitoring. Technical solutions and organizational measures to ensure the coolant quality, as
well as those related to methods and means of its monitoring, shall be justified in the RI and
NPP designs.

2.5.12. The RI design shall provide for technical measures to protect the primary
circuit against coolant drainage which is not envisaged by the NPP power unit safe operation
process regulations. A partial drainage during repair and refueling shall be justified in the RI
design.

2.5.13. The RI design shall provide for means and methods of detection of the primary
coolant leaks locations and flow rate with accuracy justified in the design.

2.5.14. The technical and organizational measures shall exclude an unanticipated
ingress of clean condensate and liquid absorber solution having concentration which is less
than determined by the RI (NPP) design into the primary coolant and other systems which,
according to the RI (NPP) design, shall be filled with the liquid absorber solution.

2.5.15.
2.5.16.

2.5.2. B mpoekre PY nomkna ObITh 000OCHOBaHA HAAECKHOCTh SKCILUTyaTallud
DJIEMEHTOB M CUCTEM IEPBOTO0 KOHTYpa B TE€YCHHE MPOEKTHOTO CPOKa CIyKOBbI C y4eTOM
KOppO?:I/IOHHO-XI/IMI/I‘IGCKI/IX, TCIIJIOBBIX, CHJIOBBIX U ﬂpyrI/IX BO3H€I\/'ICTBI/H\/IL BO3MOXHBIX HpI/I
HOPMaJIbHOM 3KCIUTyaTallid, HApYLIEHUAX HOPMAJIbHOW SKCIUIyaTallud W MPOEKTHBIX



aBapusax. KonnuecTBo u xapakTep BO3ACHCTBUM, YCIOBHUS 3KCIUTyaTalluH, yYUTHIBAEMbIE MPU
OTIPEIETICHUH 33aJIaHHOTO CPOKA CITY>KOBI, TOJDKHBI OBITH IPUBEJIEHBI B MpoekTe PY.

2.5.3. B mpoekre PY nmomxHO OBITP MOKa3aHO, YTO B COOTBETCTBUU C HOpPMaMH
pacueTa Ha NPOYHOCTh OOECIEYMBAETCS MPOYHOCTh KOpIyCa peakTopa M KOHCTPYKIHM
peakTopa NpU HOPMAIBHOM SKCIUTyaTallMd, HAPYIICHUSX HOPMAIBHOM SKCIUTyaTallud H
IIPOEKTHBIX aBAPUAX B TEUYEHUE BCErO CPOKa IKCIUTyaTanuu PY.

2.5.4. KomnoHoBKa 00OpyIOBaHUSI M TE€OMETpuUsi IepBoro kKoHTypa PY nosmkHbI
o0ecrieunBaTh yCIOBUS Ul €CTECTBEHHOW IHUPKYJISIHMU TEIUIOHOCHTENS B MEPBOM KOHTYpE
IpU TOTEpPE WIM OTCYTCTBUH NPUHYIUTEILHON LHUPKYJISAIMH, B TOM YUCIIE U TPU MPOSKTHBIX
aBapusIX.

2.5.5. TpybGompoBoasl mepBoro KoHTypa PY momkHbl OBITH 000pYIOBaHBI
YCTPOWCTBAMHU  KOHTPOJS M MPEJOTBPAIICHHUS HEAONMYCTUMBIX MEpPEMENICHUH MpHu
BO3JICHCTBUY Ha HUX PEAKTUBHBIX YCWIHN, BOSHUKAIOIIMX IIPU Pa3pbIBaX.

B mnpoekte PY momxHbl ObITH 000CHOBAaHBI MPOYHOCTH U 3(P(HEKTUBHOCTH JAAHHBIX
YCTPOWCTB IPU IIPOEKTHBIX aBAPUSX.

2.5.6. B ciyuae MCHOJB30BaHUS TEIUIOOOMEHHOIO OOOPYIOBaHUS, CIYXAlEro JUIs
meperadynd TeIUIla OT TMEpBOro KoHTypa PY, nomkeH OBITh NpexycMOTpEeH 3amac
TEINIOOOMEHHOM  MOBEPXHOCTH, JOCTAaTOYHBIM JUIsI KOMIIEHCALlMM  YXY/JIIEHUS ee
TEIJIONEePEA0INX XapaKTEPUCTHK B IIPOLIECCE IKCILUTyaTaIUH.

2.57. B cnayyae UCHONB30BaHUS MPUHYIUTEIBHONM LUPKYJSALUU  HACOCHI,
OCYILECTBIIAIONINE ATy LUPKYJISLUIO, IPU NOTEPE UX SHEProcHAOXKeHUs U cpabaTbiBaHUU A3
Ha J1I000M ypOBHE MOIIHOCTH peakTopa JAO0JKHBI 00J1aaTh JOCTATOUHONW MHEpIUeH, KoTopast
oOecrneyrBasia Obl MPUHYAUTENbHBIA PAcX0/ TEIJIOHOCUTENIS IIEPBOr0 KOHTYpa A0 MOMEHTA,
KOTJ]a €CTECTBEHHas LUPKYJSIIUS OO0eCHeuuT OTBOJ OCTaTOYHOTO TEIUIOBBIAENEHUS 0e3
IIPEBBILICHUS] SKCILTyaTallUOHHBIX MPEENIOB IOBPEXKIECHUS TBIJIOB.

2.5.8. Ilpoextom PY momxHBI OBITH IPETyCMOTPEHBI CPEACTBA:

e  aBTOMATHYECKOW 3alIUTHI OT HEJOMYCTHMOTO MOBBIIICHUS JTaBIICHUS B TIEPBOM KOHTYpE
MIPY HOPMaJIbHOU KCIUTyaTalllH, HAPYIICHUSIX HOPMATbHON IKCIUTyaTaIlMi U MTPOSKTHBIX
aBapwHsIX;

e KOMIICHCAIIMM W3MEHCHHH OO0beMa TEIUIOHOCHUTENS, BBI3BAHHOTO TEMIIEPATypPHBIMU
W3MCHCHUSIMU;

e KOMIICHCAIIMM TOTEPh TEIUIOHOCHTEISI MNpH TedyaxX (MaKCHUMalbHBIM pacxoJll TEYH,
KOMITEHCUPYEMBI STUMH CPEACTBAMH, YCTAHABIMBACTCS B TIpoekTe PY ).

2.5.9. Ilpoektom PY nomxHa OBITH MpEeIyCMOTPEHA YCTAHOBKA OTPaHUUYMUTENCH Teun
Ha TPyOONpOBOJAX, OTXOAANIMX OT TIABHOTO IHMPKYISIHUOHHOTO TpyOompoBoga. OTka3 ot
YCTaHOBKH OrpaHMYUTENCH Teun A0JKeH ObITh 000CHOBAH B npoekTe PY.

2.5.10. DnemenThI epBOTO KOHTYpa PY n0mKHBI OBITH 000PYI0BAaHBI YCTPONCTBAMU,
YMEHBIIAKOIINMU BIIUSIHUE CEUCMUYECKUX BO3JICHCTBUA.

2.5.11. B mpoekre PY nomxkHbl OBITH OOOCHOBaHBI IOKa3aTeNd KauecTBa H
XUMHUYECKOTO COCTaBa TETUIOHOCUTEIS , a TaKKe TPEOOBAHMS K CPEJCTBAM UX TOMAJICPKaAHUS,



BKJIFOYasA OYHUCTKY TCIUIOHOCUTCIISL OT PAAWOAKTUBHBIX IMPOAYKTOB JCJICHUA U KOPPO3HUU BO
BCCX MPOCKTHBIX PEKUMAX SKCIITyaTalluu.

2.5.12. TIpoexkrom PY nomxHBI OBITH NPEAYCMOTPEHBI TEXHHUYECKHUE MEPHI,
HaIPaBJICHHBIE Ha 3allUTy IEPBOr0 KOHTypa OT HE MPENyCMOTPEHHOIO PErIaMEHTOM
6e3omnacHoil sKkcIutyaranuu PY npenupoBaHus TemioHOCUTENA. JJOMyCTUMOCTh HAMEPEHHOTO
YaCTHUYHOTO JPEHUPOBAHMSI IIPU MPOBEJCHNH PEMOHTHBIX pa0dOT U MEPETpy3Ke TOJIKHa OBbITh
o0ocHOBaHa B mpoekTte PVY.

2.5.13. IIpoextom PY nomxHBI OBITH NPEAYCMOTPEHBI CPEACTBA U  CIIOCOOBI
OOHapyXEHUSI MECTOHAXOXICHUS W pacxoJa TE€UM TEIJIOHOCUTENs IEpPBOro0 KOHTypa ¢
000cHOBaHHOH B npoekTe PY TouHOCTEIO.

2.5.14. B peaktope, mepBOM KOHType, Oakax aBapuWHOIO 3amaca >KHIKOTO
HOMJIOTUTENST W BO BCEX CUCTEMax, 3alOJHAEMBIX IO TPOEKTY pPACTBOPOM JKUAKOTO
MOTJIOTUTENS, TODKHBI ObITh 00ECTICUECHBI 3aJJaHHbIE MPOEKTOM PY KOHIIEHTpaluu pacTBOpa
JKUJKOTO TIOTJIOTUTENS, COAEpKAIIero KOHIIEHTPAIMI0 H30TOMA-TMOTJIOTUTENST HE MeHee
omnpenenénHoii B mpoekre PY. Cmocod M mNepHOAWYHOCTh W3MEPEHUs KOHICHTpalUu
M30TOMAa-MOTJIOTUTENS JOJKHBI ONPEAEAThCS B ipoekTe PY.

2.5.15. TeXxHUYECKUMHU U OpPraHU3aLMOHHBIMU MepamMH JOJHKHO OBITh HCKIIOYEHO
HEIpPEAYCMOTPEHHOE TONAaJaHue YUCTOrO0 KOHIEHCAaTa W PacTBOPA XKUAKOTO MOIJIOTUTENS C
KOHLICHTpAaLEeH, MEHEe JTOIyCTUMON 10 IPOeKTy PV, B TEIIOHOCUTENH ITEPBOTO KOHTYpa U
B JIpyr'H€ CUCTEMBI, KOTOpbIE 0 MpOoeKTy PY 10sKHBI OBITH 3aI10JHEHBI PACTBOPOM >KUIKOTO
IIOTJIOTUTEIIS.

2.6. Emergency core cooling systems2.6.

2.6.1. The RI and NPP designs shall provide for the emergency core cooling systems. A
composition, structure and characteristics of the emergency core cooling systems shall be
justified in the RI and NPP designs. PY

2.6.2. The emergency core cooling systems shall be designed taking into account
independence and redundancy principles and be capable of performing their function of
preventing violation of the fuel damage design limits in case of design basis accidents.

2.6.3. A list of parameters, settings and conditions of emergency cooling systems’
actuation shall be justified in the RI (NPP) design on the basis of an analysis of design basis
accidents.

2.6.4. Acceptability of and conditions for disabling one channel of the emergency core
cooling system shall be justified in the RI (NPP) design.

2.6.5. The RI (NPP) design shall consider all possible impacts to the systems
(components) related to actuation and operation of the emergency core cooling systems.

2.6.6. The RI (NPP) design shall specify technical and organizational measures
targeted to prevent unauthorized access to the emergency core cooling systems.

2.6.7. The RI (NPP) design shall contain a justification of reliability indicators of the
emergency core cooling systems.



2.6.8. When the reactor is subcritical, the actuation and operation of the emergency
core cooling systems shall not render it otherwise.

2.6.9. The emergency core cooling systems shall provide for cooling down and
long-term maintaining the reactor core at the coolant parameter values justified in the RI
(NPP) design.

2.6.2. CucreMsl aBapHﬁHOFO OXJIAXKICHUA aKTUBHOM 30HBI AOJIKHBI IPOCKTHPOBATHCA
C YUCTOM INPHHOHUIIOB HE3aBUCHUMOCTU H PE3CPBHUPOBAHUA H OBITH CIIOCOOHEI C YU4eTOM
NpuHIHUIIa CAUHUYHOI'O OTKa3a HJIH OIIINOKHU MepCcoHajia BBIIIOJHHUTL CBOMO q)YHKI_II/IIO 110
NpEaAOTBPAIICHHUIO HAPYIICHHUA MPOCKTHLIX IMPEACIIOB MOBPCIKACHUA TBIJIOB IPHU HMPOCKTHBIX
aBapusx.

2.6.3. [lepeyennr mapaMeTpoOB, YCTaBKH M YCJIOBHS CpabaThIBAHUS CHCTEM aBapHITHOTO
OXJIQKJEHUS JIOJDKHBI OBITh 000CHOBaHBI B TpoekTe PY Ha ocHOBe aHanmmza HapylieHUi
HOPMAJIBHOM JKCIUTyaTalliy, BKJIFOYasl IPOEKTHHIC aBAPUU.

2.6.4. JlomycTUMOCTh W YCIOBHSI BBIBOAA W3 PabOTBI OJHOTO KaHajda CHCTEMBI
aBapUIHOTO OXJIAXKCHUS aKTUBHOM 30HBI JJOJKHBI OBITH 000CHOBAHKI B TIpoekTe PVY.

2.6.5. B npoekre PY noKHBI Y4YHUTHIBAaTHCSA BCE BO3MOXKHBIE BO3JCHCTBUSA Ha
cuctembl (9memeHThl) PY, cCBsi3aHHBIE ¢ BKIIOYEHHEM U pPabOTON CHCTEM aBapUHOTO
OXJIQXKIEHUS aKTUBHOM 30HEL.

2.6.6. B mpoexkre PY nomxkHBI OBITh TNPHUBENEHBI OPTraHU3AIMOHHBIC W/WUIH
TEXHUYECKHE MEphl MO0 MCKIIOYEHHIO HECaHKIMOHMPOBAHHOIO JIOCTyNa K CHUCTEMaM
ABAPUIHOIO OXJIAXKIACHUS AKTUBHOU 30HBI.

2.6.7. Ilpoext PY nomxen coaepxarb OOOCHOBaHHME 3aJaHHBIX I[OKa3aTesel
HAaJIeKHOCTH CHUCTEM aBAapPUIHOIO OXJIAKICHUs AKTUBHOM 30HBI.

2.6.8. Ilpu HaxoXACHUU pEAKTOpa B MOJKPUTUYECKOM COCTOSHUM BKIIIOUCHHE U
paboTa CHUCTEM aBapUIHOTO OXJIAXICHUS aKTUBHOW 30HBI HE IOJDKHBI BBIBOJWUTH €T0 W3
MOJIKPUTUIECKOTO COCTOSHUSI.

2.6.9. CucrteMsl aBapHﬁHOFO OXJIAXKIACHUA TOJIXKHBI obOecrieunBaTh pacxojia’)KuBaHHUEC U
JJIUTCIIBHOC  MMOAACPIKAHUC aKTUBHOM 30HBI pe€aKkTopa IMpHU 3HAUCHUAX IIApaMETPOB
TCIIIIOHOCUTCIIA, 000CHOBAHHBIX B IIPOCKTC PV.

2.7. Refueling equipment and core refueling procedure 2.7.

2.7.1. Refueling equipment2.7.1. akTUBHOM 30HbI

2.7.1.1. The RI design shall justify and describe the refueling equipment and the
requirements they are subject to, fulfillment of which ensures safe handling of FAs and other
core components during refueling and also in case of failures and damages to the refueling
equipment. 2.7.1.1.



2.7.1.2. The FAs being reloaded shall be provided with heat removal without
exceeding the fuel rod temperature parameters set forth by the RI design for the refueling
operations being conducted in normal operation and failures.

2.7.1.3. The refueling equipment shall be designed so that in their normal
operation2.7.1.2. and failures the normal operation conditions of RI and at-reactor fuel
storages are not violated.

2.7.1.4. The RI and NPP designs shall specify the requirements for assembling,
operation, maintenance, repair, tests and periodic inspections of the refueling equipment and
also requirements to its reliability.

2.7.1.5. The refueling equipment shall be designed (engineered) to be accessible for
inspection, repair, tests and maintenance.

2.7.1.6. When designing the refueling equipment the measures shall be provided to
prevent damages to, deformations, destruction or drop of FAs and other core components and
to prevent impermissible forces to them during their withdrawal or insertion. Values of
maximum permissible forces shall be specified in the RI design. The use of refueling
equipment which is not foreseen by the design is prohibited.

2.7.1.7. When designing the refueling equipment it shall be provided that a
termination of power supply does not result in FA or other reloaded core component drop.
2.7.1.4. B npoekte PY nomkHBI OBITH MPUBEIECHBI TPEOOBAHUS K MOHTaXY, dKCIUTyaTalllH,
TEXHUYECKOMY OOCIIy’)KHBAaHUIO, PEMOHTY, HCHBITAHUAM U MEPUOJAUYECKON IPOBEPKE
YCTPONCTB MEPErpy3KH, a TaKKe TpeOOBaHUSA K HMX HAJEKHOCTH.

2.7.1.8.

2.7.1.9.2.7.1.5. VYctpoicTBa Tmeperpy3kd AOJKHBI  OBITh  CHPOCKTHUPOBAHBI
(CKOHCTPYHPOBaHbI) TaK, YTOOBI K HUM OBbLT BO3MOKEH JIOCTYII JIJIsl IPOBEICHUS MHCTICKITH,
PEMOHTA, HWCHBITAHUN U TEXHUIECKOI'O O6CJ'IY)KI/IBaHI/I$I.

2.7.1.10.

2.7.1.11. 2.7.1.6. Ilpu mpOEKTUPOBAHUH YCTPOWCTB MEPETPY3KH JOJLKHBI OBITH
IPEeTyCMOTPEHBI MEphI, HalpaBlICHHbIE HA IMPEJOTBpAILCHHUE MOBPEXICHUS, aehOpMaInH,
paspymenus win nageaus TBC u Apyrux 31eMeHTOB aKTHBHOM 30HBI, a TAK)KE MPUIIOKEHUS
K HUM HEJOIyCTUMBIX YCWJIMH TP W3BJICYCHHW WIH YCTaHOBKE. 3HAYCHHUS MPEIESITBHO
JIOITYCTUMBIX YCUJIUI TOJDKHBI OBITh PUBEIEHBI B IpoekTe PY.

2.7.1.12. Hcnonb30BaHne HEMPOEKTHBIX CPEACTB JJIsl IEperpysKu
3amperaeTcs.

2.7.1.13.
2.7.1.14. 2.7.1.7.

2.7.1.8. The RI design shall justify and set forth permissible speeds of fuel assemblies
and other core components’ movements by the refueling equipment.

2.7.1.9. There shall be engineered features (interlocks etc.) ensuring that the refueling
equipment moves within the permissible boundaries. 2.7.1.9.

2.7.1.10. The RI design shall foresee the equipment for reliable transfer of FAs and
other components of the core to safe locations in case of a failure or violation of operating
conditions. 2.7.1.10.



2.7.1.11. The refueling equipment shall feature boards (panels) with indicators to
present information on a position (condition) and orientation of FAs, other components of the
core being reloaded, and grips.

2.7.1.12. A possibility for movements of the refueling equipment at the moment of its
connection with the process channel or during insertion of FAs or other components of the
core being reloaded (withdrawn from the core) shall be excluded.

2.7.1.13. Interlocks shall be provided to prevent movements of the refueling
equipment while FAs and other reloaded components of the core are in the positions which
are not foreseen by the design2.7.1.13..

2.7.1.14. A closed-circuit television system to monitor the refueling shall be provided.
The RI and NPP designs shall define a list of refueling operations subject to the closed-circuit
television monitoring. 2.7.1.14.

2.7.2. Refueling sequence 2.7.2.

2.7.2.1. The RI design shall justify2.7.2.1. PV:
e refueling methods;
refueling frequency, scope and procedures;
engineered means and organizational measures targeted to ensure nuclear safety
during refueling, including monitoring of the neutron flux density;
e working concentration of the liquid absorber (if used), sampling locations,
concentration monitoring and maintaining means.

2.7.2.2. In addition to failures of refueling system equipment, the RI and NPP design,
as well as SAR NPP, shall consider possible loading (refueling) errors and their
consequences, and measures aimed at errors elimination shall be developed. 2.7.2.2.

2.7.2.3. The core refueling procedure shall be defined by a refueling program and(or)
manual, work schedule and refueling map developed by the NPP personnel, approved by the
NPP administration and agreed upon in accordance with the established procedure. 2.7.2.3.

2.7.2.4. During refueling and repair operations, the organizational measures and, as
possible, engineered means shall prevent alien objects from getting into the inner space of the
equipment, valves and pipelines of the reactor installation. 2.7.2.4.

2.7.2.5. For the reactors where refueling is carried out when the CPS rods are
disengaged, the refueling shall be carried out having the CPS rods and other reactivity
controls inserted into the core. At that, the reactor minimum subcriticality during the refueling
shall be not less that 0.02, considering possible errors.

2.7.2.6. For the reactors where refueling is carried out having the CPS rods disengaged
and reactivity is compensated for by a liquid absorber, the refueling shall be carried out when
the CPS rods and other reactivity controls are inserted into the core. A liquid absorber
concentration shall be brought up to the value which would ensure (taking into account
possible errors) the reactor subcriticality of not less than 0.02 (without taking into account the
inserted CPS rods). 2.7.2.6.

2.7.2.7. For the reactors where the required subcriticality during refueling is ensured
by a liquid absorber, the engineered means and organizational measures shall be provided to
prevent the clean condensate supply to the reactor and primary circuit during refueling.
2.7.2.7.



2.7.2.8. For the pressure vessel reactors with the upper location of CPS rod drives, the
reactor and CPS actuators’ design shall ensure that the CPS rods are disengaged when the
upper part of the reactor is removed; at that, the means of diagnostics shall record the
disengaged state.

2.7.2.9. The RI design shall include engineered measures that exclude the “uprising” of
CPS rods during refueling.2.7.2.8.

2.7.2.10. Reloading of FAs and other core components at the shutdown channel-type
reactor shall be carried out with AZ rods put in on-position. At this, the reactor minimum
subcriticality during refueling shall be not less that 0.02, considering possible errors. 2.7.2.9.

2.7.2.11. As regards the reactor installations where power refueling takes place, the
permissible operational modes (power, coolant flow rate, etc.) during refueling shall be
justified and defined in the RI design. Also, worth of means used to suppress excess
reactivity, which can be introduced due to fueling errors or reactivity effects, shall be
justified. 2.7.2.10.

2.7.2.12. During power refueling the primary circuit integrity shall be intact, and the
means shall be provided to check that there are no leaks of the primary coolant. 2.7.2.11. PY

2.7.2.13. As regards the reactors with partial refueling, after refueling the tests
(measurements) shall be conducted to verify the main design and calculated neutronics
characteristics of the core. For the reactors with on-line refueling the frequency of tests
(measurements) shall be justified in the RI design.

2.7.2.12.

During the tests the checks shall be done to verify whether the experimental
measurement results agree with the calculated parameters; it shall be done against the criteria
established in the RI design.

Py

3. Nuclear safety ensurance during the NPP unit commissioning3.
3.1.

3.1. Reactor first criticality

3.1.1. During the first criticality process the experimental data on the reactor
neutronics, reactivity effects, worth of control rods and AZ etc. shall be obtained.

3.1.2. The first criticality of the reactor, including its loading with nuclear fuel, shall
be carried out in accordance with the First Criticality Program. The First Criticality Program
shall be developed and approved by the operating organization. 3.1.1.

3.1.3. The First Criticality Program shall include:3.1.2.
a list of systems and equipment needed for the first criticality in the reactor :
a procedure for loading the reactor with FAs (FRs);
a procedure of reaching criticality;
a description of tests (measurements) and their conduct;
anticipated values of critical charges, critical positions (conditions) of reactivity
controls, their worth, assessments of impacts to reactivity produced by loaded FAs
(FRs) and coolant;
test and measurement techniques;
e nuclear safety measures during the first criticality.



3.1.4. Readiness for the first criticality is checked on by:
e a Working Commission designated by the operating organization;
e a Commission designated by a state nuclear and radiation safety authority.

3.1.5. The Working Commission shall check

3.1.6. 3.14.:
e whether the work performed complies with the RI and NPP designs;
e cquipment operability, availability of equipment test records, the pre-startup and
alignment operations completion records;
e availability and formats of the operating documentation;
e availability of work permits for the shift personnel; and availability of records
demonstrating that the operators-physicists have passed the exams.

The Working Commission shall generate a record on the systems and equipment
readiness and personnel preparedness for the first criticality. The record shall be approved by
the operating organization in accordance with the established procedure.

3.1.6. The Commission designated by a state nuclear and radiation safety authority
shall check on:
e technical preparedness of the NPP power unit for the first criticality;
e design and operating documentation;
e personnel training adequacy for the first criticality.

3.1.7. The first fuel delivery to the site of the NPP power unit under commissioning
shall be carried out subject to availability of the NPP operation license issued by a state
nuclear and radiation safety authority and as determined by results of the inspection carried
out by a state nuclear and radiation safety authority to check on the NPP power unit readiness
for the nuclear fuel delivery.

3.1.5. I[lepBrbIii 3aBO3 TOIUIMBA HA TIOMIAJKY MyckaeMoro 01oka AC oCyIecTBIsSeTCs
npu Hanwuuu JmneHsun [ocatomHam3opa Poccum Ha skcrutyatamuio Omoka AC u Ha
OCHOBaHHUU MOJIOKUTEIBHBIX Pe3yJIbTaTOB MHCHEeKuU ['ocatomMHan3zopa Poccun roToBHOCTH
o6moka AC k 3aB03y SIEpPHOTO TOIUIMBA, a TaKXKe MPH HAIWYUH COTJIACHS JIPYTHUX OPraHoB
rOCYJIapCTBEHHOTO peryiupoBanus 6e3omacHoctu AC.

[Ipy Hanmuum 3amMeuvaHuid MO pe3yjbTaTaM HHcnekuuu ['ocatomHamzopa Poccum
BBIJIACTCS TPEANMCAHUE, W 3aBO3 SACPHOTO TOIUIMBA MOXET OBITh Pa3pemieH MOocie HX
yCTpaHEHHUSI.

3.1.8. A decision to achieve the first criticality shall be made in accordance with the
established procedure on the basis of the Working Commission’s record stating that the
systems and equipment are ready and that the personnel are prepared for the first criticality,
and on the basis of the report from the operating organization stating that it has eliminated the
deficiencies following the results of a state nuclear and radiation safety authority’s inspection
related to the NPP unit readiness for the first criticality

3.1.9. Should an abnormal situation arise in the course of the tests (measurements)
during the first criticality, the tests shall be terminated and the reactor shall be rendered
subcritical.



3.1.10. Results of the core loading with FAs (FRs) and also results of tests conducted
during the first criticality shall be documented in the records and reports to be submitted to a
state nuclear and radiation safety authority in accordance with the established procedure.

3.1.11.
3.1.12.

3.1.13. 3.1.7. 'ocynapcTBeHHas MpHUEMOYHAsi KOMHCCHSI HA OCHOBAaHMM aKTa paboueil
KOMHCCHM O TOTOBHOCTH CHCTEM U OOOpYJIOBaHHWS, MOJTOTOBICHHOCTH TMEpCOHANa K
du3ryecKkoMy MyCKy, NPH HAJIUYWM JuLeH3un ['ocatomHan3opa Poccuu Ha SKCIUTyaTanuio
omoka AC, akta aqgmuHucTpanuu AC 00 ycTpaHEHUH HEJOCTATKOB IO 3aMEYaHUSIM KOMUCCUU
['ocatomHag3opa Poccun mprHUMaeT penieHne o MpoBeIeHNH (GU3HIECKOTOo MMyCKa.

3.1.14.

3.1.15. 3.1.8. PykoBoACTBO (hM3MYECKHUM ITYCKOM pPEaKTOpa OCYIIECTBISET TJIABHBIA
unxenep AC.

3.1.16.

3.1.17.3.1.9. PykoBOACTBO MNpOBEJCHMEM HCIBITAHUH  (IKCHEPUMEHTOB) B
COOTBETCTBUHU C TNPOrpaMMON (PU3UUECKOT0 IMyCcKa OCYHIECTBISICT HAYYHBIH PYKOBOJUTEIND
(Gu3M4ecKoro Mmycka, Ha3Ha4aeMblii IPUKA30M 3KCILTyaTUPYOIEH OpraHu3aluy.

3.1.18.

3.1.19. 3.1.10. PykoBOACTBO NPOBEICHUEM HCIBITAHUKA (PKCTIEPUMEHTOB) B CMEHE B
COOTBETCTBUH C NPOTpaMMOMl (PU3UYECKOTr0 MyCKa W CMEHHBIM 3aJaHHEM OCYIIECTBISET
KOHTPOJIMPYIOIIUN (U3UK yepe3 HaualbHUuKa cMeHbl 0s10ka AC.

3.1.20. IIpy BO3HMKHOBEHHMM pPAa3HOIJIACHMH MeEXIy KOHTPOJIMPYIOUUM (HU3UKOM H
Ha4yaJIbHUKOM cMeHbl Osnoka AC OKOHYaTeabHOE pEIlIeHUWE MPUHUMAETCS HAyYHBIM
pyKoBoOUTENEM (PU3HUUECKOTO ITycKa U

rJ1aBHBIM UHXeHepoMm AC.

3.1.11. [Ipy BO3HUKHOBEHUH MpeaBapUiHON CUTYallMH IPU MPOBEIECHUH UCTIBITAHUM
(9KCIIEpUMEHTOB) BO BpeMs (PU3MYECKOIO MyCKa UCIBITAHUS JOJKHBI ObITh NMPEKpPAIICHbI, a
pEeaxKToOp NepeBe]CH B OJKPUTUIECKOE COCTOSHUE.

3.1.12. [Ipu npoBeneHnn (usmycka Bce pacropsoKeHus: riaBHOro mHxkenepa AC,
HAYYHOTO PYKOBOAUTENSI (U3NYECKOTO IyCKA, W ONEpPAalldd, BBITIOIHSIEMbIE CMEHHBIM
MEPCOHANIOM, a TakK€ XOJ BBIMOJIHEHUS U3MEPEHUM U HX pe3yJNbTaThl JOJKHBI
(buKCUPOBATHCS B KypHAJIE PACHOPSHKCHUI U OTIEPaTHBHOM KypHAJIe.

3.1.13. Pe3ynbpTaThl 3arpy3kd AaKTHBHOM 30HBI TEIUIOBBIACISIOUIMMU CcOOpKaMHU
(TEMIOBBIACNAIOIIMMY  DJIEMEHTAMH), a TaKXe pe3yibTaTbl MCHBITAHUN BO BpeMs
(bU3M4ECKOro MmycKa J0JKHBI 0(OPMIIATHCS aKTaMH.



3.1.14. Ilo pesynabratam (puU3HUECKOro IMyCKa 3KCIUTyaTHPYIOIEH opraHu3zanuei
JIOJIKEeH OBITh BBIYILEH OTYET U ocyllecTBiieHa koppektupoka OOb AC.

3.2. NPP first power3.2.

3.2.1. The NPP power unit first power involves a step-by-step and gradual power
build-up, determining and updating the NPP power unit and RI parameters, integrated testing
of NPP power unit systems and equipment, performance of planned tests (measurements) at
each stage and analysis of obtained results.

3.2.2. The first power of the NPP unit is conducted in accordance with the NPP Power
Unit First Power Program which is revised, if necessary, on the basis of the first criticality
results. The First Power Program shall be developed and approved by the operating
organization.

3.2.3. The First Power Program shall include the implementation procedure,
anticipated values of the reactor physical characteristics (effects of reactivity, etc.), RI thermal
engineering characteristics, test methodologies, nuclear safety measures during the first power
and the like.

3.2.4. The First Power Program shall provide for tests and probation of the NPP power
unit operational modes, inspection of the safety systems in a scope and sequence which
provide for gaining the nominal power level by the reactor in a safe manner including testing
of safe and dynamically stable operation under transients at all stages of power gaining
process

3.2.5. The Working Commission shall check whether the NPP power unit is ready for
the first power. The Working Commission shall check on the readiness of the NPP power unit
systems and equipment for the first power, building up reactor power, turbine generator
start-up and NPP power unit connection to the grid, manning level as regards the shift
personnel, their preparedness and availability of work permits. The Commission shall
generate a record on the NPP power unit readiness for the first power. The record shall be
approved by the operating organization in accordance with the established procedure.

If necessary, a state nuclear and radiation safety authority designates a commission to
check on whether the NPP power unit is ready for the first power.

3.2.6. The first power of the NPP power unit shall be carried out after the deficiencies
outlined in the Working Commission’s record and a state nuclear and radiation safety
authority’s (if there was a check by a state nuclear and radiation safety authority) record have
been eliminated.

3.2.7. A decision to conduct the first power operation shall be made in accordance
with the established procedure on the basis of the Working Commission’s record on the NPP
power unit readiness for the first power and the operating organization’s report on elimination
of the deficiencies following the results of a state nuclear and radiation safety authority’s
inspection (if conducted) related to the NPP unit readiness for the first power.

3.2.8. Basing on the results of the first criticality and first power the operating
organization shall issue a report and update SAR NPP, if necessary.

3.2.2 Duepretuueckuii myck 010ka AC mpoBOIUTCS B COOTBETCTBHH C MPOTPaMMOi
9HepreTHueckoro mycka Omoka AC, OTKOPPEKTUPOBAHHOHW (MPU HEOOXOIUMOCTH) IO
pe3ynbrataM  (PU3MYECKOro IycKa, YTBEPKIECHHOM SKCIUTyaTUPYIOIIEeH OpraHu3aliei.



HporpaMMa OHEPICTUYCCKOIO IMYyCKa OOJIKHA OBITH COTJIacOBaHa C pa3pa6OTLII/IKaMI/I PY u
AC.

3.2.3 IlporpamMma 53HEPreTUYECKOro IyCKa JIOJDKHA COJEPKaTh TMOPSIOK €ro
MIPOBEACHUS, OXHAACMbIe 3HAUCHHUS (DU3NYCCKUX XapaKTepUCTUK peakTtopa (3ddexTon
PEaKTUBHOCTH U Ap.), METOUKH NIPOBENECHUS UCIIBITAHUH U T.II.

3.2.4. IIporpaMMa SHEPreTUYECKOro MycKa JIOJDKHA MPelyCcMaTPUBATh WUCIBITAHUS U
0TpaboOTKy PEXKUMOB pabOTHI dHEprodioka AC, IpoBEpPKy CUCTEM 0€30IaCHOCTH B 00BEeME U
MIOCJICIOBATEIPHOCTH, O0ECIICUMBAIONIMX OE30MAaCHBIM BBIBOJ pPEaKTOpa HAa HOMUHAIBHBIN
YpOBEHb MOIITHOCTH, BKJIFOYAst OTPAOOTKY 0€301acHOr0 MPOXOKIACHHS MIEPEXOAHBIX PEKIMOB
Ha BCEX dTarax OCBOCHUS MOIIHOCTH.

3.2.5. [IpoBepka rotoBHOCTH 6510ka AC K dHEPreTU4eCKOMY IyCKY OCYILIECTBIISIETCS
paboueil KOMUCCHEH.

PaGouass koMuccusi mpoBepsieT TOTOBHOCTh cUCTeM U obopynoBaHus Onoka AC k
PHEPreTHYeCKOMY ITyCKY, BBIBOJy pEaKTopa Ha MOIIHOCTH, MYCKy TypOOT€HEpaTOpoB H
BKJITIIOYeHHIO Os10ka AC B 3HEProceTh, yKOMIUIEKTOBAaHHOCTD IITATOB CMEHHBIM TIEPCOHAIIOM,
€ro MOJATrOTOBKY M JJOMYCK K padore.

Komuccust cocraBisier akT o ToToBHOCTH O510ka AC K SHEpreTH4eckoMy MycKy. AKT
JIOJDKEH OBITh YTBEPIKICH SKCIUTYaTHPYIOIIEH OpraHn3alieil B yCTaHOBICHHOM TIOPSIIIKE.

3.2.6. Dmueprernueckuii myck Omoka AC OCyIIEeCTBIsE€TCS Ha OCHOBAHHH
MOJIOKUTENBHBIX pe3yNbTaToB uHcnekuu ['ocatomuanzopa Poccun roroBHoctu 6110ka AC k
DHEPreTHYECKOMY IIYCKY, a TakKe [pH HalWu4Yu{d COIJlachs JpPYyrUX OpraHoB
roCyJIapCTBEHHOTO peryiupoBanus 6e3omacHoctr AC.

[lpyn Hanmuuuu 3amMedaHuidl MO pe3yibTaTaM HWHCHeKnuu [ocaromHamzopa Poccum
BbILIACTCA MPCAINMCaHUC, U 3H€pF€TI/I‘ICCKI/II71 IIyCK MOXET OBITh paspeuicH I0CJIC HUX
yYCTpaHEHHUSI.

3.2.1. 3.2.7 TocynmapcTBEeHHass MPHEMOYHAss KOMHUCCHS Ha OCHOBAaHWHU aKkTa pabodyeit
KOMHUCCUHU O TOTOBHOCTU Oyioka AC K PHEPreTHYecKOMY MYyCKY, NMPU HAITHYUU
nuneH3un  ['ocatomHanzopa Poccum Ha askcmmyaramuio Onoka AC, akra
anvuauctpan AC 00 ycTpaHeHHHM HEIOCTaTKOB MO 3aMEUYaHUSIM KOMHUCCHH
I'ocaromuanzopa Poccun mpuHUMAaET perieHrne o MPOBEICHUH SHEPTETUUECKOTO
mycKa.

3.2.8 PyKOoBOACTBO SHEPreTUYECKUM ITyCKOM OCYILECTBIISET IJ1aBHbIA HHXeHep AC.

3.2.9 Ilo pe3ynpTaTaM 3HEPreTHYECKOTO ITyCKa HSKCILUTyaTHUPYIOIIEW OpraHu3anuein
JOJKEeH OBITh BBIMYIIIEH OTYET U ocyliecTBieHa koppektupoBka OOb AC.

4. Nuclear safety during operation4. PY

4.1. The Process Regulations for Safe Operation of NPP Power Unit are the main
document which provides for safe operation of the NPP power unit. They contain safe
operation rules and techniques, general procedure for safety related operations as well as safe
operation limits and conditions. The operating organization shall develop the Process
Regulations for Safe Operation of NPP Power Unit.



4.2. The NPP power unit operation shall be carried out in accordance with the
operating manuals developed by the NPP administration on the basis of the design and
engineering documentation and Process Regulations for Safe Operation of NPP Power Unit as
updated basing on the NPP commissioning results and taking into account the operating
experience.

4.3. The operating organization shall formalize a Reactor Installation Certificate
before commencing the operation.

4.4. The operating organization, on the basis of the RI and NPP designs and
considering the requirements of the process regulations for safe operation of the NPP power
unit, shall arrange for the development and issue of the following documents for the safety
important systems:

e inspection and test manuals

e schedules for maintenance, preventive maintenance and major overhauls of the
systems and components;

e test schedules and schedules for safety systems’ performance tests

4.5. State of the RI and its systems, and conditions under which the NPP operation is
permitted shall be justified in the RI and NPP designs and specified in the Process
Regulations for Safe Operation of NPP Power Unit.

4.6. Should the operational limits be violated by the operating personnel a certain
sequence of actions, which is set forth in the RI (NPP) design and Process Regulations for
Safe Operation of NPP Power Unit and aimed at bringing the NPP power unit to normal
operation, shall be implemented. If normal operation cannot be restored, the NPP power unit
shall be shutdown.

4.7. In case of an abnormal situation (accident), the NPP power unit shall be
shutdown. Its causes shall be identified and eliminated and measures targeted to restore
normal operation of the NPP power unit shall be taken. Operation of the NPP power unit can
be continued only after the causes of the abnormal situation (accident) have been eliminated.

4.8. The operating organization shall conduct investigations of NPP occurrences and
accidents in accordance with the federal standards and rules. It shall also submit the
information about these events in accordance with the procedure established in the federal
standards and rules.

4.9. In case of design basis accidents the personnel actions shall be defined by the
NPP Power Unit Accident Elimination Manual, which is to be developed on the basis of SAR
NPP by the operating organization. The Manual shall address design basis accidents and
identify measures targeted to eliminate the accident consequences.

4.10. To manage beyond design basis accidents as per the RI and NPP designs and
SAR NPP, the operating organization shall develop a guide on beyond design accident
management.

4.11. The NPP Power Unit Accident Elimination Manual and Beyond Design
Accident Management Guide shall specify the procedure for putting into effect the action
plans for protection of the personnel and population in case of a beyond design basis accident.

4.12. Emergency drills shall be conducted for the NPP personnel to have them
prepared to undertake actions in case of abnormal situations and accidents. Frequency and
conduct procedure for these drills shall be approved by the operating organization.



4.13. It is strictly prohibited to open up the instrumentation and controls, change
settings of the emergency and warning alarms and protection systems commencing the
accident initiation until the Accident Investigation Commission starts working. The
engineered means and organizational measures shall be provided for to prevent a loss of the
recorded information and unauthorized access to devices and components, databases and
archives of the control system which contain records of the equipment conditions before the
accident initiation and during the subsequent period.

4.14. Safe operating conditions of the shutdown reactor with the nuclear fuel in the
core, including loading and refueling modes, shall be justified in the RI design and described
in the Process Regulations for Safe Operation of NPP Power Unit. As minimum, the
following shall be identified for these modes:

e the scope of monitoring in accordance with the requirements of paras.andof these
Rules, including mandatory monitoring of the neutron flux density and liquid
absorber concentration, if used in this RI type;

e availability requirements for the safety important systems.

4.15. For the reactors where nuclear fuel loading and refueling are carried out with the
reactor, primary circuit and related systems filled with a liquid absorber, as well as during
tests and repairs of the primary circuit equipment, valves and pipelines, the liquid absorber
concentration shall be not lower than that set forth by the RI (NPP) design.

4.16. The operating organization, on the basis of the design documentation and
operating experience shall develop a basic list of nuclear hazardous operations at the NPP
power unit.

4.17. Operations at the safety important systems (components) associated with
shutdown for repair and restart, as well as tests which are not foreseen by the Process
Regulations for Safe Operation of NPP Power Unit and operating manuals, shall be
considered nuclear hazardous operations.

4.18. Nuclear hazardous operations shall be conducted in accordance with a special
Work Program approved by the NPP administration.

Nuclear hazardous operations which are not foreseen by the by the Process
Regulations for Safe Operation of NPP Power Unit and operating manuals shall be conducted
in accordance with a special Work Program approved by the operating organization and
coordinated with RI and NPP designer-organizations.

The Work Program shall include:
the nuclear hazardous operation objective
a list of the nuclear hazardous operations
technical and organizational measures to ensure nuclear and radiation safety
criteria and control over proper completion of the nuclear hazardous operations
a directive on designation of an individual responsible for conduct of the nuclear
hazardous operations

Generally, nuclear hazardous operations shall be conducted at the shutdown reactor.

4.19. While performing nuclear hazardous operation activities the shutdown reactor
subcriticality shall be not less than .for the state of the reactor with the maximum reactivity
margin (for the channel-type reactor AZ (EP) rods shall be in the on-position and the other
CPS rods inserted into the core)

4.20. After the repair of the safety important equipment and systems is completed, a
check of compliance of these systems’ characteristics with the design characteristics shall be



carried out. The check shall be carried out in accordance with the existing manuals or
programs developed under the procedure established by the operating organization.

4.21. During any tests of safety important systems the check of compliance of the test
results with the criteria set forth in the RI and NPP designs shall be carried out. The test
results shall be documented in a record.

4.2. Dxcrutyatanus PY nomkHa mpoBOAMTBCS B COOTBETCTBHHM C MHCTPYKLHEH IO
SKCIUTyaTtau PY M MHCTPYKUMSMH IO SKCIUTyaTallud cUCTeM M oOopynoBaHus PV,
pa3pabotaHHbIMH  agMuHHCTpanmeii AC Ha OCHOBaHMHM TPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTAallUd ¥ TEXHOJOIMYECKOro perjamMeHra Oe3omacHoM skcrutyaraiuu Oioka AC,
OTKOPPEKTHUPOBAaHHBIX 1O pe3yibTaraM BBoAa AC B 3KCIUlyaTallMl0 U C Y4YETOM OIIbITa
JKCIUTyaTaluu.

PazpaboTka MHCTpYKUMH TO SKcIuTyaTauuud PY nomkHa NpoBOOUTHCA C ydyacTHEM
pa3zpabotunkoB mnpoekta PY u AC. UHctpykums mno skcmiyarauuu PY yTBepxknmaercs
rnaBHbIM HHXeHepoM AC.

4.3. Ilpm oskcrnnyaraumum Onoka AC  JKCITyaTUpyIOIIed  opraHusanuei B
['ocatomHan3ope Poccuu momxen ObITH 0DOpPMIIEH MACIIOPT PEaKTOPHOHN ycTaHOBKH. Dopma
macropra ¥ 0o0beM BHOCHMMOW B HEro MH(pOpMAIMK yCTaHaBIWBaeTcs [ ocaToMHam30poM
Poccun.

4.4. I3MeHeHUs1, BHOCUMbIE B TPOEKTHYI0 U KOHCTPYKTOPCKYIO TOKYMEHTALUIO, B
KOHCTPYKLUIO, 00opynoBanue PY, cuctemsl U 371€eMEHTHI, BajKHbIE JUIsl 0€30IIaCHOCTH, B TOM
yycie Mo pesyibTaraM BBoja O0soka AC B 3KcIUTyaTaluio, 0pOpMIIIOTCS B YCTAaHOBICHHOM
nopsiake. He momyckaercst BeioHEeHHE padoT MO peanu3aluu 3THX U3MeHeHud Ha PY 6e3
HaJyIeKamero oGoOpMIICHHS M3MEHEHHH YCIOBHH JEUCTBUS JUIEH3WH [ ocaTomMHaa3opa
Poccun.

Okcrutyatauust Onoka AC paspemiaercst MOci€ MOMYYEHHs] SKCIUTyaTHPYIOLIeH
OpraHu3alel JMIEeH3MH Ha SKCIUTyaTallulo MpU 3aBEpLICHUHM BCEX MPEAIyCKOBBIX
HAJIAJOYHBIX PA0OT, (U3UUECKOTO M HHEPIeTUYECKOTO ITyCKOB, ONBITHO-IIPOMBIIIJICHHOM
HKCIUTyaTallui U MPHU HAJIMYUU OKOHYATEJIBbHOI'0 OT4eTa 1o 00ocHoBaHMIO Oe3zomacHocTy AC,
OTKOPPEKTUPOBAHHOTO C YYETOM pE3YJIbTAaTOB ATHUX ATAlOB U COTJIACHS APYTHUX OPraHOB
roCyJJapCTBEHHOI'O PEryJIMpOBaHus 0€30MaCHOCTH.

4.5. Anmunuctpamuss AC Ha ocHoBe mnpoekta PY, ¢ yuerom TpebGoBaHuMit
TEXHOJIOTUYECKOTO perjamMeHra Oe3omacHoil skcmyatauuun Onoka AC, periaMmeHTa
TEXHUYECKOTO OOCITY>KMBaHHS W pPEMOHTa obopynoBaHus PY opranmsyer pa3paboTKy H
BBIITYCK JIJIsl CUCTEM, BaXKHBIX JJIs1 0€30IaCHOCTH:

e  MHCTPYKLMM 10 IPOBEACHUIO IIPOBEPOK U UCIIBITAHUN;

e TrpauKOB  NPOBEAEHUS  TEXOOCIYKMBaHMs,  IUIAHOBO-IPEAYNPEOUTEIbHBIX U
KalHUTaJbHBIX PEMOHTOB CUCTEM U 3JIEMEHTOB;

e TrpadUKOB NPOBEACHUS HCIBITAHUA M TPOBEPOK (PYHKIIMOHUPOBAHUSA CHUCTEM
0€30MaCHOCTH.

4.6. Cocrosinue cucmem PY W yclioBus, MpHU KOTOPBIX pa3peliaroTcs €€ MycK U
HKCIUTyaTaIus, JOJKHBI ObITh 0OOCHOBAHBI B MpoeKkTe PY u nmpuBeneHbl B TEXHOIOTHYECKOM
pernameHTe 6e3onacHoi skcruryaTanuu 0i1oka AC.

4.7. VicnipiTanusi, He IPETyCMOTPEHHBIC TEXHOJIOTUYECKUM PErIaMeHTOM 0e30TMacHO
sKkcruTyatanuu 6moka AC, MHCTPYKIUSMU 10 dKcrtyatanuu PY, cucreM u o0opymoBaHus



PY, nomxHbl DpOBOAMTHCA IO @pPOrpaMMaM U METOAMKAM, COJEp)KalluM Mepbl 110
o0ecrnedeHno 0€30I1aCHOCTH ATUX UCIIBITAHUM.

[IporpaMMbl W METOAMKH YKA3aHHBIX HCIBITAHUN JOJKHBI OBITH COTJIACOBAHBI
paspaborunkamu npoekta PY u AC u yTBepKIaeHBI dKCIUTyaTupytomeid opranuzanueii AC.
UcneiTanusa pazpemarorcss ['ocaromHaazopom Poccuu B COOTBETCTBUM C  YCIOBHSIMHU
JENCTBUS JIMLEH3UM HAa DKCIUTYaTalUI0 U IPOBOAATCA IO PA3PELICHUIO IKCILTyaTUPYIOLIEH
opranuszanuu AC.

4.8. Ilpu HapylIeHUM 3KCIUIyaTallUOHHBIX IPEIENIOB OINEpPaTUBHBIM IEPCOHAIOM
JOJI’KHa OBITh BBHITIOJTHEHA OIpe/eNieHHas MoClIeA0BaTeIbHOCTh NEHCTBUM, YCTAHOBJICHHAS B
npoekre PY u HanpasieHHas Ha npuBefeHue PY Kk HOpMalbHOM KCIUTyaTallUu.

B ciydae HEBO3MOXXKHOCTH BOCCTAHOBJIEHUSI HOPMAJIBHOU dKcTuTyaTanuu PY nomkHa ObITH
OCTaHOBJICHA.

4.9. B caywyae Bo3HUKHOBeHMs Ha PY mpenaBapuiiHOW CHUTyallMd JOJKHBI OBITH
BBISICHEHBI M yCTPAHEHBI IPUYMHBI €€ BOSHUKHOBEHUS U IPUHATHI MEPHI JIsl BOCCTAaHOBJICHUS
HOpMaJIbHOM 2KcITyatanuu PY. Dkcryaranust PY MoxeT ObITh MPOJ0IKEHA TONIBKO MOCTIE
BBISICHEHMSI M YCTpaHEHMs] NPUYMH BO3HUKHOBEHUS IpeAaBapuiHOM CUTyalud 110
MUCHbMEHHOMY PaclopsKEHUIO rIaBHOro nHxkenepa AC.

4.10. DOxcruryatupyroliasi OpraHu3anus JODKHAa IPOBOAUTH — paccieloBaHUs
npoucniecTBuii 1 aBapuii Ha AC B COOTBETCTBUU C (eiepaIbHBIMU HOPMaMHU U TIPaBHIIAMHU, a
TakKe rmepeaaBaTh HHGOPMANUIO 00 ITUX HAPYIICHUSX B TOPSJIKE, YCTAHOBICHHOM B ATHX
benepanbHBIX HOPMAax U MpaBUIax.

4.11. Hauansuuk cMmenbl 610ka AC 00s13aH 10710KUTh aaMUHUCTpaud AC 0 KaKI0M
cily4yae HapylIEeHU HOPMaJIbHOW IKCILTyaTalluu.

4.12. Omneparop PY umeer npaBo u 00s3aH CaMOCTOSITEILHO OCTAHOBHTH PEAKTOD B
CJ’Iy‘IafIX, HpeZ[YCMOTpeHHI)IX TCXHOJIOTNYCCKHUM peFHaMeHTOM nu aBapI/IfIHI)IMI/I
UHCTPYKIMSAMH, a TaKkKe, €eClIM JajbHelinas osKcrutyartaiuss — Omoka AC yrposkaer
oe3omacHocTu AC.

4.13. Ilpyu mnOpOEKTHBIX aBapusX JEHCTBUS NEPCOHANA JOJDKHBI ONPEIAEISATHCS
WucTpykuueid no nukBuianuu aBapuil Ha Onoke AC, pa3pabaTbiBaeMoOil aJIMHUHUCTpanuen
AC na ocnoBe OOb AC c yuactuem pazpabotunkoB PY n AC. B uHCTpyKIMM JOKHBI OBITH
paccMOTpeHBl TPOEKTHBIE aBapuu W pa3pabOTaHbl MEpPbI MO JMKBHUIAIMUA TOCIEICTBHHA

aBapuil. MHCTpyKIusa no JukBuaanuu aBapuii Ha AC yTBepkKIaeTcs INIABHBIM HMHXKEHEPOM
AC.

4.14. ]Ina ynpaBieHUs 3alpOCKTHBIMU aBapUsAMHM B COOTBETCTBUHM C IPOEKTHBIMH
MaTepuaJiaMi JIOJDKHO OBITh pa3pabOTaHO CHENUaTbHOE PYKOBOJACTBO C  Y4acTHEM
pa3pabotunkoB npoekta PY u Ginoka AC. PykoBOACTBO MO YIpaBIEHHUIO 3alPOEKTHBIMU
aBapusimu Onoka AC yTBep:kaaercs riaaBHbIM nHxkeHepoMm AC.

4.15. /Insa noxaroroBku nepconana AC K JEHCTBUAM NpHU NPEAABAPUNHBIX CUTYaLUsIX
U aBapusX JOJDKHBI MPOBOJUTHCS MPOTHUBOABapUiiHbIE TPEHUPOBKHU. [lepuoguuHOCTh U
NOPSIOK MX IIPOBEJECHUS yTBEp)KIatoTcs aaMuHucTpanuend AC.



4.16. B uncTpyKIMM 1o JuKBHIAMK aBapuii Ha AC 0oKeH ObITh yKa3aH MOPSA0K
BBOJIa B JICHCTBUE IJIaHA MEPONPUITUN MO 3alIUTE NEPCOHANa B CIy4yae BO3SHUKHOBEHHS
3allpOEKTHON aBapuu.

4.17. C MomeHTa BO3HMKHOBEHHWS aBapud M JIO Hadajga pabOThl KOMHCCHHU IO
BBISIBIICHUIO MPUYUH aBapuu KaTeropu4ecKu 3anperaercs BCKPBIBAaTh
KOHTPOJIbHO-U3MEPUTEIFHYIO aMmapaTtypy M YCTPOMCTBA, MEHATH YCTaBKU aBApUHHON W
MpeAyNnpeaUuTeIbHOW CUTHATN3ALUU U 3aIUTHI.

JlomkHBI OBITH MPETYCMOTPEHBI TEXHUYCCKUE CPEACTBA W OPTaHHU3AI[MOHHBIC MEPHI,
UCKJTIIOYAIONINEe  BO3MOXHOCTH  yTpaThl  3aperucTpUpOBaHHOW  uHGpOpMalNuUd U
HECAHKIIMOHMPOBAHHOTO JIOCTyNa K YCTPOWCTBAM W DJIEMEHTaM, 0a3aM JaHHBIX M apXUBaM
CUCTEMBI YIpPaBIIEHUS, B KOTOPHIX 3a()UKCUPOBaHbI COCTOAHUA PV mepen BOZHUKHOBEHUEM
aBapyu U B MOCIEAYIOLINN HEPUO.

4.18. B mnpoekre PY nomkHBI OBITh OOOCHOBAHBI 1 B TEXHOJIOIMYECKOM perjaMeHTe
Oe3omnacHoi 3kcrutyaTanuu 61oka AC npuBeaeHB! YCIOBUS 3KCIUTyaTallud OCTaHOBJIEHHOTO
peaKkTopa ¢ TOIUIMBOM B aKTHUBHOM 30HE, BKJIIOYas PeXHUM 3arpy3ku U neperpys3ku. /s stux
PEKUMOB JIOJDKHBI OBITH ONPE/IeNICHbI, KAK MUHUMYM:

e 00BEM KOHTPOJA B COOTBETCTBHMU C TpeOoBanusmu 1.m. 2.3.3.1, 2.3.3.3. u 2.3.3.6
Hactosmux IIpaBun ¢ 0o0s3aTeNbHBIM KOHTPOJIEM IUIOTHOCTH HEHTPOHHOTO MOTOKAa U
KOHIICHTPALIMU PAcTBOPA JKUIKOTO TIOTJIOTUTEINS, €CIM OH MPUMEHSETCS IS JTaHHOTO
tuma PVY;

. TpeOoBaHuUs K TOTOBHOCTU cucTeM PV, BaxHbIX J171s1 0€3011aCHOCTH.

4.19. Bo Bpems 3arpy3kd U INEpErpy3KHd aKTUBHOM 30HBI PEAKTOpa, a TAKXKE IpH
NPOBEJIEHUN Ha O00OpYyAOBaHMM, apMaType M TpyOOnpoBoJax NEpBOro KoHTypa PY
UCTIBITAHUN U PEMOHTHBIX PalOT 3alOJIHEHUE PEaKTopa, MepBoro KOHTypa PY u cBA3aHHBIX ¢
HUM CHUCTEM JOJDKHO MPOBOAUTHCS PACTBOPOM YKUAKOTO TOIJIOTUTENS C KOHILIEHTpalue He
HIDKE ONPENETICHHOU NTPOoeKTOM PY.

Ilpumeuanue. JlanHoe TpeOOBaHWUE OTHOCHUTCS K peakTopaMm, B KOTOPBIX 3arpy3ka u
Heperpy31<a BBIITOJIHAKOTCSA HpI/I 3aII0JIHCHHBIX paCTBOpOM KHUJOKOTO ITOTJIOTUTEIIA peaKTope nu
cucrteMmax PV.

4.20. Anmunuctpauuss AC Ha OCHOBE MNPOEKTHOW JOKYMEHTAllMH, MPOEKTHOTO
HepeyHs SAePHO-ONAcCHbIX pabOT M OmbITa SKCIUIyaTallMd JOJDKHA pa3paboTaTh NEpedeHb
sIepHO-OMacHBIX padot O6moka AC.

4.21. PaboTsI ¢ cucTeMaMu (2JIEMEHTaMHM ), BaXXHBIMU JJIs1 O€30TIACHOCTH, 110 BHIBOJY B
PEMOHT U BBOJYy B OKCIUIyaTallMio, a TaKKe WCIbITaHUs, HE MPEeayCMOTPEHHbIE
TEXHOJIOTHYECKUM pErjlaMeHTOM Oe3omacHoi skcrutyarauuu Onoka AC, MHCTPYKLUUSMHU IO
sKcIuTyaTanuu PY, cuctem u 060py10BaHusl, ABISIOTCS S/1€PHO-OMACHBIMH.

4.22. SlpnepHo-omacHble pabOTHI  JOJDKHBI MPOBOAUTHCS MO  CIEHUATBEHOMY
TEXHUUYECKOMY pelleHuIo (paboueii mporpamme), vmeepoicoennomy agmuauctpanueit AC.
Texuuueckoe peuenne (padoyas mporpamMma) I10JIKHO COAEPHKATh!

IEJTb TIPOBEICHUS SIIEPHO-ONACHBIX padoT;

NepeYeHb AAEPHO-OMACHBIX PadoT;

TEXHUYECKHE ¥ OpPraHU3aIlMOHHBIE MEPHI 10 00ECTICYCHUIO SIEPHOI 0€301MacHOCTH;
KPUTEPHH U KOHTPOJIb IPABUILHOCTH 3aBEPIICHUS SII€PHO-ONACHBIX PaboT;




o yKa3aHUEe O HA3HAYCHWU OTBETCTBCHHOTO JIMIA 3a MPOBEACHHUE SCPHO-OMACHBIX
pabor.

ﬂﬂepHO-OHaCHBIC pa6OTBI OOJDKHBI MPOBOAUTHCSA, KaK IpPaBUJIO, Ha OCTAaHOBJICHHOM
peakrope.

4.23. [IogKpUTUYHOCTh OCTAHOBJIEHHOI'O PEAKTOpa IPH MPOBEACHUN SIEPHO-ONACHBIX
pabotr pomkHa ObiTh He MeHee 0,02 IS COCTOSHHS ~ peakTopa C MaKCHMalbHBIM
3¢ heKTHBHBIM KOAIPDUITUSHTOM Pa3MHOXKEHUsS (711 PEaKTOPOB KaHAJIBHOTO THITA pabouue
opranbl A3 10/DKHBI OBITH B3BEIEHBI, a OCTalbHbIE paboune opransl CY3 BBeJcHBI B
AKTHUBHYIO 30HY).

4.24. Tlocne 3aBepiieHusi peMoHTa oOopynoBaHHMs M cucteM PY, BakHBIX 17
0e30macHOCTH, JOJDKHA OBITh TPOBEIEHa IMPOBEpPKAa XapaKTePHCTUK ITaHHBIX CHCTEM Ha
COOTBETCTBUE IPOEKTHBIM XapakrepucTukaM. [IpoBepka [OODKHAa TNPOBOAMTHCA IO
nporpaMMaM WM MHCTPYKIUSAM, pa3paboTaHHBIM aaMmuHucTparmeid AC, cocTaBIeHHBIM Ha
OCHOBaHMM PErJIaMeHTOB, pa3paboTaHHBIX pa3paboTumkamu npoekta PY um AC u
COTJIACOBAHHBIX B YCTAHOBJICHHOM MOPSIKE.

4.25. B mpouecce MOOBIX UCIBITAHUN CHCTEM, BaXKHBIX JJIs1 O€30MaCHOCTH, JOJKHA
IIPOBOJIUTHCS MTPOBEPKA COOTBETCTBUS PE3YJIbTAaTOB MCHBITAHUNA KPUTEPUSAM, YCTAHOBICHHBIM
B nipoekTe PY. Pe3ynbrarsl ucnbITaHuil 1OKHBI OQOPMIISITECS aKTOM.

5. The Rules compliance control

5. 1 OTBETCTBEHHOCTb 3a UX HapyuweHue
5.1.

The operating organization shall continuously control the compliance with the requirements
of the Rules. mpu BBOJIE B SKCIUTyaTaInio U dKCIuryaTanuu PY

5.2. The operating organization shall arrange for periodic (at least once in two years)
inspections related to control over the NPP’s compliance with the requirements of the Rules
and establish a procedure for conduct of NPP nuclear safety inspections by in-house
commissions. Results obtained through inspections by the NPP operating organization shall
be submitted to a state nuclear and radiation safety authority.



APPENDIX. Fuel Rod Damage Limits and Requirements for Russian
NPPs with the Most Common RI Types

NPPs with VVERs

1.1. Operational limit for fuel damage:
e gas leakage defects — not more than 0.2% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.02 % of the
fuel rods in the core.

Safe operation limit for fuel damage:
e gas leakage defects — not more than 1% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.1 % of the fuel
rods in the core.

Maximum design fuel rod damage limit corresponds to the conditions where the following
limiting parameters are not exceeded:

e FR cladding temperature shall be not more than 1200°C;

e cquivalent depth of FR cladding oxidizing shall not exceed the limiting value
established in the design on the basis of experimental data;

e a fraction of reacted zirconium in the core shall be not more than 1% of its mass in the
FR cladding;

e maximum fuel temperature shall be less than the melting temperature.

1.4. Reactivity coefficient values in terms of the coolant specific volume and fuel
temperature, total reactivity coefficient in terms of the coolant temperature and fuel
temperature, as well as reactor power, shall not be positive in all critical states possible over
the entire range of the reactor parameter changes during normal operation and operational
events including design basis accidents.

NPP with RBMKs

2.1.0perational limit for fuel damage:
e gas leakage defects — not more than 0.2% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.02 % of the
fuel rods in the core.

2.Safe operation limit for fuel damage:
e gas leakage defects — not more than 1% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.1 % of the
fuel rods in the core.

2Maximum fuel rod damage limit corresponds to the conditions where the following
limiting parameters are not exceeded:
e FR cladding temperature shall be not more than 1200°C;
e cquivalent depth of FR cladding oxidizing shall be not more than the limiting value set
forth in the design basing on the experimental data;
e a fraction of reacted zirconium in the core shall be not more than 1% of its mass in the
cladding;



e maximum fuel temperature shall be less than the melting temperature.

2.4. Reactivity coefficient values in terms of the fuel temperature and power shall not be
positive over the entire range of the reactor parameter changes during normal operation and
operational events including design basis accidents. The RI design shall justify the
permissible range of safe values of steam coefficient of reactivity. One has to pursue to have
the steam coefficient of reactivity values close to zero during normal operation and
operational events, including design basis accidents. While operating the NPP the steam
coefficient of reactivity shall be confirmed by measurements done in accordance with verified
methodologies and with frequency established in the RI design.

NPP with the BNs

3.1. Operational limit for fuel damage:
e gas leakage defects — not more than 0.05% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.005 % of the
fuel rods in the core.

3Safe operation limit for fuel damage:
e gas leakage defects — not more than 0.1% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.01 % of the
fuel rods in the core.

3Maximum design fuel rod damage limit for fast sodium-cooled reactors with MOX-fuel
and fuel cladding made of austenitic steel ChS-68KhDcorresponds to the situation where the
following limiting parameters are not exceeded:
e fuel rod cladding temperature — 900°C;
e fuel temperature — 2300°C;
e volume swelling of FR cladding — 15%.

3.4. Reactivity coefficient values in terms of the fuel temperature and power of the reactor
as well as a total coefficient of reactivity in terms of the coolant and fuel temperature shall be
negative over the entire range of the reactor parameter changes during normal operation and
operational events including design basis accidents. For beyond design basis accidents, the
permissible range of the void coefficient shall be justified in the RI and NPP designs.

NPP with the NDHPs

4.1. Operational limit for fuel damage:
e gas leakage defects — not more than 0.2% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.02 % of the
fuel rods in the core.

4Safe operation limit for fuel damage:
e gas leakage defects — not more than 1% of the fuel rods in the core;
e direct contact of the nuclear fuel with the coolant — not more than 0.1 % of the
fuel rods in the core.



4Maximum design fuel rod damage limit corresponds to the conditions where the following
limiting parameters are not exceeded:

e FR cladding temperature shall not be more than 1200°C;

e cquivalent depth of FR cladding oxidizing shall be not more than the limiting value
established in the design basing on the experimental data;

e a fraction of reacted zirconium in the core shall be not more than 1% of its mass in the
cladding;

e maximum fuel temperature shall be less than the melting temperature.

4.4. Reactivity coefficient values in terms of the coolant specific volume, fuel
temperature, reactor power, a total reactivity coefficient in terms of the coolant temperature
and fuel temperature shall not be positive in all critical states possible over the entire range
of the reactor parameter changes during normal operation and operational events including
design basis accidents.

NPP with EGPs

5.1. Operational limit for fuel damage (tube fuel rods with a fuel composition as uranium
dioxide grits within a magnesium matrix:

e temperatures of the FR outer surface - 430°C;

e clad non-integrities are not allowed

5Safe operation limit for fuel damage:
e loss of integrity of the outer cladding of at least one fuel rod;
e achievement of 50-fold exceedence of FFLS readings over the background for
any fuel assembly in the reactor.

SMaximum design fuel rod damage limit:
e cladding temperature of the fuel rod relived of internal pressure — 1100°C;
e cladding temperature of the fuel rod under operating internal pressure — 930°C;
e local depth of interaction between the FR outer cladding and matrix material is not
more than 85%.

5.4. Reactivity coefficient values in terms of fuel temperature, void content in the coolant
and power shall not be positive over the entire range of the reactor parameter changes during
normal operation and operational events including design basis accidents.



