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General part
Introduction and objective of the Guide

The Safety Analysis Report (SAR) is a basic licegsdocument, compiled by the
operating organization, that the regulatory bodgsus assessing the adequacy of the
plant design and the suitability of the licensiragis. The SAR should provide adequate
justification that a nuclear power plant (NPP) rsesdt appropriate safety requirements,
and, at later stages of the plant implementatiblat the plant has been built and
commissioned as intended, and that all design,teari®n and commissioning changes
have been properly addressed. In addition to piogid documented justification that the
plant has been designed to appropriate safety atdsidthe SAR also demonstrates that
the plant will be operated safely and providesresfee material for the safe operation.

In general, the SAR contains the following inforroat
« general description of the plant,
» site characteristics,

* requirements on design of systems, structures amgb@nents (SSCs); including
criteria for mechanical components, civil structyreelectrical systems,
instrumentation, and control systems,

» description of individual systems, structures aachpgonents; a common structure
is proposed to follow to the extent possible fdrsaictions dealing with systems
or equipment,

» justification of safe operation by safety analysis,
» justification of operational and administrative reesees.

The objective of this Guide is to provide guidaocethe possible content and structure of
a SAR as the most important document for licensifg siting, construction,
commissioning and operation of a NPP. In this wa Guide is intended to facilitate
development of the SAR by the operating organimatind checking completeness and
adequacy of the SAR by the regulatory body. Howether structure proposed should not
be interpreted as a strict requirement to be falldwerbatim. In each specific case the
operating organization should agree with the ragwyabody on the content, structure,
form of the presentation, storage and use of thR.3A taking this decision full account
should be taken of the regulatory position on tbeeptability of alternative forms of
reports.

The current Guide has two main parts: this gengagl and other part directly devoted to
the description of the content and structure ofSAR.

This general part in next sections addresses tlmniag:

» Applicability of the current guide to various stagef the Safety Analysis
Report as required during the NPP implementatiojept,

» Applicability of the guide to different nuclear fhtes, including existing
and new NPPs,
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» General approach to specification of the structfréhe Safety Analysis
Report, summarizing the reasons and way for deweop of the current Guide,

» Structure of the Safety Analysis Report, specifychgpters of the SAR,
» Use and updating of SAR during plant operation,

» Formal aspects of the Safety Analysis Report,

» Relation of the Safety Analysis Report to otheetising documents.

Second part of this Guide devoted to the descnptibthe content and structure of the
SAR is further subdivided into the main body and #ppendix. The content of each
chapter is briefly described in the main body. Aaraple of the detailed list of content is
in the Appendix. Although this example is not measithe obligatory list of content, it is
advisable to follow the example to the reasonabiterg in order to facilitate and

accelerate the review of the SAR by the regulabargyy.

In development of this Guide the following docunsehnave been broadly used:

* INTERNATIONAL ATOMIC ENERGY AGENCY, Format and Coent of
the Safety Analysis Report for Nuclear Power PlaBt&fety Standards Series
No. GS-G-4.1, IAEA, Vienna, (2004)

* INTERNATIONAL ATOMIC ENERGY AGENCY, Safety Assessmefor
Facilities and Activities, General Safety RequiretseNo. GSR Part 4, Vienna
(2009)

* NUCLEAR REGULATORY COMMISSION, Standard Format a@dntent
of Safety Analysis Reports for Nuclear Power PlaRsgulatory Guide 1.70,
Rev. 3, NRC, Washington, DC (1978)

* NUCLEAR REGULATORY COMMISSION, Combined License
Applications for Nuclear Power Plants, Regulatoryide 1.206, NRC,
Washington, DC, (2007)

* WESTERN EUROPEAN NUCLEAR REGULATORS ASSOCIATION,
Reactor Harmonization Group, WENRA Reactor SafesfeRence Levels,
Issue N, January 2008.

Key guidance documents regarding the format andeabrof the SAR are IAEA Safety
Guide No. GS-G-4.1 and US NRC Regulatory Guide® and 1.206. The IAEA Safety
Guide as compared to US Regulatory Guides (in mdito some changes in SAR
content) is structured in a different way, whichulcbbe interpreted as a proposal for a
different structure of the SAR (see Annex 3 for pamison of structures, taking into
account that similar title not necessarily correxjsoto the similar content). In the current
Guide an attempt was made to combine the both |ABA US NRC key guidance
documents in order to reflect both recent trendisbéished by major reactor vendors and
new safety requirements introduced in the IAEA BaBtandards.
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Applicability of the current guide to various stage s of the Safety
Analysis Report

In the Czech Republic, in accordance with commarcire, several subsequent Safety
Analysis Reports should be developed for authddratof the different licensing stages:

» Initial Safety Analysis Report (ISAR), which is thasis for site approval,

* Preliminary Safety Analysis Report (PSAR), which tise basis for
construction permit,

» Pre-operational Safety Analysis Report (POSAR),ciwhis the basis for
authorization of NPP commissioning and operatiouatiiy the NPP operation
the POSAR can be further complemented by additioriatmation, so forming
operational or Final Safety Analysis Report (FSAR).

The structure of the SAR proposed in the currentd&lits best to the POSAR and
FSAR. Nevertheless, the SAR through its subseqgstges should preferably be a
continuously updated document that reflects theeatirNPP implementation stage. It
also means that the similar structure of the SA®ukhbe maintained from the ISAR up
to POSAR as far as reasonable. It should be howaken into account that the level of
information is substantially developing during timeplementation of the NPP project.
Guiding principle is that any subsequent SAR shaeldse and provide more specific
information on the topics outlined in the previoBAR and explain and justify any
departure from previous safety provisions.

In particular, at the stage of the ISAR the infotiora about the plant may be limited, and
even the future reactor design may not be selettde information about the site itself
should be reasonably complete, effects of the é&uNPP on the site and its environment
should be based on a reasonable estimate, usingpaugding (enveloping) approach.
Rather than describing safety features of the &utNPP, the ISAR should describe
relevant safety principles and requirements argbtne extent also to indicate, how these
requirements will be complied with. Due to giveragsens not all the subchapters as
specified in the current Guide should be includedhe ISAR. Since in many cases the
text should consist of summary of requirements thiede are often not existing in much
details, it may be practicable to combine seveuddssctions into one overwhelming
section.

At the next stage the PSAR should already contaificiently detailed information,
specifications and supporting calculations to emdlhbse responsible for safety to assess
whether the plant can be constructed and operatedmanner that is acceptably safe
throughout its lifetime. The PSAR should convindindemonstrate that the requirements
specified in ISAR are complied with. The safetytéeas incorporated into the design,
together with the possible challenges to the plaat have been considered, should be
described, with due regard to any site specifieasp The amount of information to be
provided in the preliminary report will depend dmetextent to which the proposed
reactor design is based on a generic type or aatdrdesign for which the licensing
process has been followed previously, includingptegluction of a SAR.

The PoSAR should revise and provide more specifarmation on the topics outlined in
the PSAR, taking into account all modifications lemented during the NPP
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construction and justifying any departure from evisions to the safety provisions or the
design intent as set out in the PSAR. The PoSARldhessentially justify the finalized

detailed design of the plant and presents a dematiost of its safety. In addition, the

PoSAR should deal in greater detail than the PSAR wnatters relating to the

commissioning and operation of the plant during fhinase of its lifetime. The POSAR
should provide more up to date information on tberlsing basis for the plant.

The level of information required in different chews in different stages of SAR is
specified in the Annex 1.

Applicability of the guide to different nuclear fac ilities

This Guide is intended for use with NPPs but it mayparts, have a wider applicability
to other nuclear facilities. The particular conteat the SAR will depend on the specific
type and design of the NPP proposed, and thisdetbrmine how different sections as in
this Guide will be included in the SAR.

Although intended mainly for use with new plantse tguidance presented here could
also be useful for existing NPPs when operatingoiations periodically review their
existing SARs to identify any areas in which impements may be appropriate and/or to
review the licensing basis. However, for existingR$ it would be meaningless or even
counterproductive to safety to devote too muchrefiod resources just rearranging the
text of the SAR according the newly proposed stmect

General approach to specification of the structure of the Safety
Analysis Report

Development of this Guide introducing certain mmdifions to previous SARS is
justified by the need to reflect current safetyuiegments (in particular IAEA Safety
Standards) and recent progress in developmentfetiysdgocumentation for new reactor
designs. While there is a general trend in avalahlfety documentation developed by all
major reactor vendors to follow the USNRC Regukat@uide 1.206 regarding the
content and level of details, there is also a rteddarmonize approaches and to ensure
consistency with recently developed national legish and/or published IAEA Safety
Standards on siting, design, operation and in @ddr on safety assessment of NPPs.
Consistency with the IAEA Safety Standards whicmetimes goes beyond the intent of
the RG 1.206 is also useful in order to comply wite intent of the WENRA Reference
Levels for existing reactors.

The proposed table of content is based mainly et BNRC Regulatory Guides 1.70
and 1.206 with certain modifications made duenterit of achieving closer consistency
with current IAEA Safety Standards. These modifara are introduced in those
chapters which are in some way associated wittentigafety requirements and
approaches in particular in the following areas:

» defence in depth,
* management of safety,

» description of plant systems, using common strecitiidescription,
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 civil structure engineering,
* emergency preparedness,
e decommissioning,

* environmental aspects,

» deterministic safety analysis of all plant stategluding beyond design basis
accidents and severe accidents,

» probabilistic safety analysis.

The intent in preparing this Guide was to minimszdjective formulations, but rather to
rely on internationally recognized descriptionsefidiore, the text of the current Guide
was to the extent possible taken (preferably byatm) from the IAEA Safety Guide
No. GS-G-4.1, properly restructured in accordand wewly established structure. In some
instances, when adequate description was not fou@B-G-4.1, the USNRC Regulatory Guide
1.206 was consulted regarding proper descriptiaswéver, due to large difference in sizes of
both reference documents (GS-G-4.1 and RG 1.208)sbiort parts of the RG 1.206 was utilized
in order to maintain reasonable size of the cur@uitle. The user of this Guide are nevertheless
encouraged to use RG 1.206 for further referendty attention paid to potential differences
indicated in the list of bullets above.

Structure of the Safety Analysis Report

In accordance with the proposal in the current @it SAR is structured into following
21 chapters:

Chapter 1. Introduction and general considerations,
Chapter 2. Site characteristics,

Chapter 3. Design of structures, systems and coensn
Chapter 4. Reactor,

Chapter 5. Reactor coolant and connected systems,
Chapter 6. Engineered safety features,

Chapter 7. Instrumentation and control,

Chapter 8. Electric power,

Chapter 9. Auxiliary systems and civil structures,
Chapter 10. Steam and power conversion systems,
Chapter 11. Radioactive waste management,
Chapter 12. Radiation protection,

Chapter 13. Conduct of operations,

Chapter 14. Plant commissioning,
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Chapter 15. Safety analysis,

Chapter 16. Operational limits and conditions (techl specifications),
Chapter 17. Management systems,

Chapter 18. Human factors engineering,

Chapter 19. Emergency preparedness,

Chapter 20. Environmental aspects,

Chapter 21. Decommissioning and end of life aspects

The appendix of the current guide provides quititksl logically arranged structure of
individual chapters of the SAR. Objective of thigidance is to indicate the expected
comprehensiveness of information provided in theRSMowever, the applicant may
consider a modified structure, taking into accotarious factors such as specifics of the
design or “traditional” arrangement of informatiprovided.

Special issue of the proposed structure is intriodpinto the SAR several new chapters,
which were previously either missing in the SAR amvered by another documents.
Examples of such chapters include management systemergency preparedness,
environmental aspects, decommissioning and enifiechdpects. While it is acceptable to
complement the SAR by separate documents, in viemegimum comprehensiveness of
the SAR it is advisable at least for new NPPs twvigle summary of such documents or
at least to make reference to them.

Use and updating of SAR during plant operation

Although the SAR has its importance mainly as Igieg document, its use should not be
limited for the licensing prior the operation. TBAR can be also a useful means of
providing public assurance regarding the safetthefplant. However, possibly the most
important purpose of the SAR is its use by thense® to manage safety. The SAR itself
does not guarantee safety; it is therefore essehththe plant operator implement the
safety intent embodied in the SAR by developing rappate safety management,

procedures and instruction. The SAR identifies lthits and conditions for safe plant

operation and these provide the basis for the dpwatnt of operating procedures and
instructions including maintenance.

Since the SAR is part of the overall justificatioh plant safety, it should reflect the
current state and the licensing basis of the pkmd should be kept up to date
accordingly. The updating of the SAR is initiatgddafety related activities including:

» plant hardware modifications,
* plant inspections,

» procedural changes,

* maintenance findings (ageing),
» periodic safety review,

» analysis of operational events,
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» analysis of experiences from other similar plants,
» changes to analytical techniques, standards atetiari
* interventions by the regulatory body.

Ideally the SAR should reflect the current plardatgs at all times. Since such ideal
situation is difficult to achieve, it is considerad a good practice to update the SAR at
the time of refuelling outages or statutory shutdewAs minimum, updating of the SAR
should be a part of the Periodic Safety Review ligsgaheduled every ten years.

It is however essential that all activities thatilcbimpact on the validity of SAR are
clearly identified and controlled by procedurest timelude a requirement to review the
impact of each event. Between the SAR updateduthenpact of any plant modification

on the plant safety should be evaluated beforeemphtation and any necessary changes
made to safety management system and plant opgatitedures. Documentation that
initiates the change should be available for inspady the regulatory body.

Formal aspects of the Safety Analysis Report

The SAR should document the safety level of a NiPBufficient scope and detail to
support the conclusions reached and to provide deguate input into independent
verification and regulatory review. Depth of deption in the SAR is determined by the
requirement that the SAR is a basic reference mjtethus the report shall be
understandable by itself.

It is required that information is presented in 8%R in a clear and concise way. Each
subject should be treated in sufficient depth ahdukl be documented to permit a
reviewer to evaluate the safety level independefifbles, drawings, plots and figures
should be used wherever they contribute to thatgland brevity of the report.

The information contained in the SAR should be-sefficient to the extent reasonable.
The most important supporting materials should tygpkemented to the SAR. These
materials are enhancing the review process anthtbeusability of the SAR. Some less
essential external references are usually not dtémntogether with the SAR for the
regulatory review, but they should be made avaglaiol request.

User friendly format of the SAR significantly faitdtes its use and review. At present
the SAR should be available in electronic form. Wdeinternal reference links in
electronic form is very useful. Use of externakrehces and their extended use is almost
inevitable (detailed design documents, referencestandards, detailed analysis reports,
code validation reports, source material for PSAtc.). References to lower level
documents are also useful (e. g. operational progescand EOPS)

Relation of the Safety Analysis Report to other lic  ensing
documents

It should be noted that the SAR may be only onesedferal documents used in the
licensing process possibly even governed by diffielegislation. Typical example is the
Environmental Impact Assessment study, PSA studypergency plans or
decommissioning plans. Some of the informatiorhem$AR may be the same as required
for other licensing documents. In such cases, #aglired information should be in
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parallel incorporated in all relevant documentdite appropriate extent. The reason is
that these documents are responsive to differagislégive requirements and each of
them should be essentially self-contained.

Consistency and continuity of information provideddifferent licensing documents as
well as in subsequent stages of the SAR shouldhbared. Any significant differences
between information provided these documents shioelleixplained and justified.
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Description of the content of the SAR

Chapter 1. Introduction and general considerations

1.1 Introduction
The SAR should start with an introduction, whiclesld include:

(a) A statement of the main purpose of the SAR;
(b) A description of the existing authorizationtat
(c) The main information on the preparation of 84&R;

(d) A description of the structure of the SAR, thigectives and scope of each of its
sections and the intended connections between them.

1.2 Identification of Stakeholders

The primary agents or contractors for the designstruction, and operation of the NPP
should be specified in this section. The princigainsultants and outside service
organizations (such as those providing audits efqirality assurance programme) should
be also identified. The division of responsibiligtween the reactor/facility designer(s),
architect-engineer(s), constructor(s), and plaetrajor should also be delineated.

1.3 General plant description

This section should provide a general descriptibthe plant, including overall safety
philosophy, current safety concepts and a geneoahparison with appropriate
international practices. It should enable the reatte gain an adequate general
understanding of the facility without having toeefo the subsequent chapters.

The section should present briefly (in a table, niehegppropriate) the principal elements
of the installation, including the number of uratsthe plant, where appropriate, the type
of plant, the principal characteristics of the plahe primary protection system, the type
of nuclear steam supply system, the type of conmtamt structure, the thermal power
levels in the core, the corresponding net eledtpoaver output for each thermal power
level, and any other characteristics necessaryifolerstanding the main technological
processes included in the design.

1.4 Comparison with Other Facilities

It may be useful to compare the plant design withilar earlier designs already

approved by the regulatory body, so as to ideritiy main differences and assist in the
justification of any modifications and improvementsade. A list of selected plant

characteristics should be included in an apperuaitke SAR.

A statement of any similar (or identical) plantattithe regulatory body has already
reviewed and approved and a statement of the spddferences and improvements that
have been made since such an approval was granted;
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1.5 Additional information concerning new safety fe atures

This section should describe information or providderences to the location of
information that demonstrates the performance of safety features for NPPs that differ
significantly from previous light-water reactor dgss such as use simplified, inherent,
passive, or other innovative means to accomplish Hafety functions.

1.6 Operating modes of the plant

All possible operating modes of the NPP should é&scdbed, including startup, normal
power operation, shutdown, refuelling and any otidErwable modes of operation. The
permissible periods of operation at different poleeels in the event of a deviation from
normal operating conditions should be describea iethods for restoring the unit to
normal operating conditions should also be spetifie

1.7.Principles of safety management

This section should briefly introduce managemengajéty as an integral component of
the management of the operating organization.dukhbe confirmed that the operating
organization will be able to fulfil its responsibyl to operate the plant safely throughout
its operating lifetime. Principles of safety managat should be described.

1.8 Additional documents considered as a part of th e safety
analysis report

This section should provide a listing of the topicaports that are incorporated by
reference as part of the SAR. Results of testsaaatlyses (e.g. results of manufacturers’
material tests and qualification data) may be sttieohias separate reports. In such cases,
the reports should be listed in this section anéremced or summarized in the
appropriate section of the SAR.

1.9 Information on the layout and other aspects

Basic technical and schematic drawings of the mpkant systems and equipment should
be included in this section, together with detafishe physical and geographical location
of the facility, connections with the electricityidjand means of access to the site by rail,
road and water. The operating organization shoub¢ige general layout drawings for
the entire plant. The illustrations should be canptnted with a brief description of the
main plant systems and equipment, together withr tparposes and interactions.
References should be made, where necessary, todtapters of the SAR that present
detailed descriptions of specific systems and eqgarg.

The main interfaces and boundaries between oregitgpment and systems provided by
different design organizations should be describedjether with interfaces with
equipment and systems external to the plant (imetydor example, the electricity grid),
with sufficient detail of the way in which plant etion is co-ordinated.

This section may, if required, also include or refe confidential information on the
provisions made for the physical protection of pent. It may also include coverage of
the steps taken to provide protection in the ewéntalicious action on or off the site.
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1.10 Conformance with applicable regulations, codes and

standards

This section should provide an overview of relevagulations, codes and standards that
provide the general and specific design criteré& ttave been used in the design. If these
regulations, codes and standards have not beewripexs by the regulatory body, a
justification of their appropriateness should bewvied. Any changes made to or
deviations from the requirements for the desigrukhbe stated, together with the way in
which they have been addressed.
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Chapter 2. Site characteristics

Chapter 2 should provide information on the gedalalji seismological, volcanic,
hydrological and meteorological characteristicshef site and the surrounding region in
conjunction with the present and projected popaoiatiistribution and land use that is
relevant to the safe design and operation of taatpSufficient data should be included
to permit an independent evaluation.

Site characteristics that may affect the safetthefplant should be investigated and the
results of the assessment should be presented. SARe should provide information
concerning the site evaluation task as supportierdesign phase, design assessment
phase and periodic safety review, and may include:

(a) Site specific hazard evaluation for extern@rgs (of human or natural origin);
(b) Design targets in terms of recurrence probigtili external events;
(c) Definition of the design basis for external etge

(d) Collection of site reference data for the pldesign (geotechnical, seismological,
volcanic, hydrological and meteorological);

(e) Evaluation of the impact of the site relatexliess to be considered in the parts of the
SAR on emergency preparedness and accident managgeme

(f) Arrangements for the monitoring of site relaggatameters throughout the lifetime of
the plant.

A discussion of considerations concerning the skelusion and/or acceptance criteria
applied for the purposes of preliminary screenihghe site for suitability after the site
survey phase should be provided in this sectidh@SAR.

Site related information represents a very impdriaput to the design process and may
be one of the sources of uncertainty in the fingflety evaluation. The measures
employed to account for such uncertainty levelaighbe considered in the SAR.

2.1 Geography and demography

This section should specify the site location, wdahg both the area under the control of
the licensee and the surrounding area in whichetiera need for consultation on the
control of activities with the potential to affqaant operation, including flight exclusion
zones. Information on such activities would incluekdevant data on the population
distribution and density and on the dispositiorpablic and private facilities (airports,
harbours, rail transport centres, factories ancerothdustrial sites, schools, hospitals,
police services, fire fighting services and muratipervices) around the plant site. This
section should also cover the uses of the landaaater resources in the surrounding area,
for example for agriculture, and should includeaasessment of any possible interaction
with the plant.

2.2 Evaluation of site specific hazards

This section should present the results of a deta@lvaluation of natural and human
induced hazards at the site. Where administratieasures are employed to mitigate
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these hazards (especially for human induced eventsjmation should be presented on
their implementation, together with the roles agsponsibilities for their enforcement.

The screening criteria used for each hazard (imetudhe envelope, probability
thresholds and credibility of events) and the etg@b@émpact of each hazard in terms of
the originating source, the potential propagati@chanisms and the predicted effects at
the site should be discussed in the SAR.

The definition of the target probability levels fdesign against external events and their
consistency with the acceptable limits should lseulsed in this section of the SAR.

It should be demonstrated that appropriate arraeg&nare in place to update
evaluations of site specific hazards periodicallaccordance with the results of updated
methods of evaluation, monitoring data and suraedé activities.

2.3 Nearby industrial, transportation, and military facilities

This section should present the results of a amtalaluation of the effects of potential
incidents at present or proposed industrial, trarispr other installations in the vicinity
of the site. Any identified threats to the planbsld be considered for inclusion in the
design basis events to help determine any additaesgn features considered necessary
to mitigate the effects of the potential incideidentified. A description of projected
developments relating to this information shoukbabe provided and should be updated
as required.

2.4 Activities at the plant site that may influence the plant’'s
safety

Any processes or activities on the plant site thiaicorrectly carried out might influence
the safe operation of the plant should be preseatetl described; examples of such
processes or activities are vehicular traffic ie fflant area, the storage and potential
spillage of fuels, gases and other chemicals, @#tafe.g. of air for control room
ventilation) or contamination by harmful particlesjoke or gases.

Measures for site protection (including dams, dyked drainage) and any modifications
to the site (such as soil substitution or modifmas to the site elevation) are usually
considered part of the site characterization stage their assessment in relation to the
design basis should be considered in this secfitimecSAR.

2.5 Hydrology

This section should present sufficient informatiorallow an evaluation of the potential
implications of the hydrological conditions at tbiée for the plant design, performance
requirements and safe operation. These conditibosld include conditions relating to
phenomena such as abnormally heavy rainfall an@frufoods from watercourses,
reservoirs, adjacent drainage areas and site @ifdis section should also include a
consideration of flood waves resulting from damluias, ice related flooding and
seismically generated water based effects on ahthefsite. For coastal and estuary
sites, tsunamis, seiches and the combined effdctgles and strong wind should be
evaluated. The information given in this sectioli & relevant to the assessment of the
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transport of radioactive material to and from tite and the dispersion of radionuclides
to the environment.

2.6 Meteorology

This section should provide a description of theaomlogical aspects relevant to the site
and its surrounding area, with account taken abred and local climatic effects. To this
end, data deriving from on-site meteorological nammg programmes should be
documented. The extreme values of meteorologicednpaters, including temperature,
humidity levels, rainfall levels, wind speeds faragght and rotational winds, and snow
loads, should be evaluated in relation to the dhesithe potential for lightning and
windborne debris to affect plant safety should bestdered, where appropriate. The
information given in this section will be relevaat the assessment of the transport of
radioactive material to and from the site and tlspelsion of radionuclides to the
environment.

2.7 Geology, seismology, and geotechnical engineeri  ng

This section should provide information concernirtige seismic and tectonic
characteristics of the site and of the region surding the site. The evaluation of seismic
hazards should be based on a suitable geotectamielnsubstantiated by appropriate
evidence and data. The results of this analysibgetased further in other sections of the
SAR in which structural design, seismic qualificatiof components and safety analysis
are considered, should be described in detail.

Site reference data relating to geotechnical saperties and groundwater hydrology
should also be provided. The investigation campaign the collection of data for the

design of foundations, the evaluation of the effect soil-structure interaction, the

construction of earth structures and buried strestuand soil improvements at the site
should be described.

The SAR should present the relevant data for the &nd the associated ranges of
uncertainty to be used in the structural design theddispersion studies for radioactive
material. Reference should be made to the techmegabrts describing in detail the

conduct of the investigation campaigns, and theieresion, and the origin of the data
collected on a regional basis and/or on a bibliplgi@ basis. The design of earth
structures and site protection measures, if relevaimould also be documented. A
description of projected developments relating he tbove mentioned information

should also be provided and should be updatedjasreel.

2.8 Radiological conditions due to external sources

The radiological conditions in the environmentte plant site, with account taken of the
radiological effects of neighbouring plant unitglasther external sources, if any, should
be described in sufficient detail to serve as atmalnreference point and to permit the
regulatory body to develop a view of the radioladjiconditions at the site.

A short description may be presented of the ramhathonitoring systems available and
the corresponding technical means for the deteotibmny radiation or radioactive
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contamination. If appropriate, this section mayerehce other relevant sections of the
SAR concerned with the radiological aspects ohisteg the plant.

2.9 Site related issues in emergency planning and a  ccident
management

Accident management relies strongly on the avditglof adequate access and egress
roads, sheltering and supply networks in the vigiof the site. Many hazard scenarios
for the site are expected to include effects inoenity of the site also, and thus the
possibility of the evacuation of personnel and ofess to the site. The availability of
local transport networks and communications netwatkring and after an accident is a
key issue for the implementation of a suitable emecy plan. The feasibility of
emergency arrangements in terms of access to dm¢ @hd of transport in the event of a
severe accident should be discussed in this secfitile SAR. It should be shown that
the requirements for adequate infrastructures eatdo the site are met. The needs for
any necessary administrative measures should Ieifidd, together with the relevant
responsibilities of bodies other than the operatirganization.

2.10 Monitoring of site related parameters

The provisions to monitor site related parametéescted by seismic, atmospheric, water
and groundwater related, demographic, industria @&ansport related developments
should be described in this section. This may kexl us provide necessary information
for emergency operator actions in response to maitezvents, to support the periodic
safety review at the site, to develop dispersiom@limg for radioactive material and as
confirmation of the completeness of the set of §tecific hazards taken into account.

Long term monitoring programmes should include ¢biection of data recorded using
site specific instrumentation and data from spedl national institutions for use in
comparisons to detect significant variations fréva design basis; for example, variations
due to the possible effects of global warming.

The strategy for monitoring and the use of the Itesim preventing, mitigating and
forecasting the effects of site related hazardsilshbe described in some detail in the
SAR.
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Chapter 3. Design of structures, systems, and
components

Chapter 3 should outline the general design coscepuirements, codes and standards,
and the approach adopted to meet the fundameritdl sebjective. The compliance of
the actual design with the specific technical safejuirements should be demonstrated
in more detail in other sections of the SAR, whichy be referenced here.

3.1 General safety design basis

The overall safety philosophy, safety objectivesl &igh level principles used in the
design should be presented in this section. Thiesald be based on the fundamental
safety objective presented in the IAEA Safety Funeatals. Five relevant subjects are
discussed further in the following subsectionsedeé in depth, safety functions, general
design basis and plant states, radiation proteeatnohradiological acceptance criteria, and
deterministic and probabilistic design principlesl @riteria.

Defence in depth

This subsection should describe in general ternes dasign approach adopted to
incorporate the defence in depth concept into tesigh of the plant. It should be
demonstrated that the defence in depth concepbées considered for all safety related
activities. The design approach adopted should renthat multiple and (to the extent
possible) independent levels of and barriers fdem=e are present in the design to
provide protection against operational occurrenaed accidents regardless of their
origin. The selection of the main barriers shoudd described and justified. Particular
emphasis should be placed on systems importanafietys Where appropriate, any
proposed operator actions to mitigate the consemsgenf events and to assist in the
performance of important safety functions shouldnotided.

Safety functions

The Safety Requirements publication Safety of Narclower Plants: Design specifies
the fundamental safety functions required to béopered to ensure safety as: the control
of reactivity; the removal of heat from the coreidathe confinement of radioactive

material and the control of operational dischargesswell as the limitation of accidental
releases. This subsection should identify andfjutie fundamental safety functions to
be fulfilled by the specific plant design. It shdwpecify the corresponding structures,
systems and components necessary to fulfil thegetyséunctions at various times

following a postulated initiating event (PIE).

In addition to the fundamental safety functionsy apecific safety functions should be
identified. For example, heat removal should besmtered a safety function necessary
not only for the safety of the reactor core bubdtsr the safety of any other part of the
plant containing radioactive material that needseaooled, such as spent fuel pools and
storage areas.

General design basis and plant states

This subsection should describe the plant capisilio cope with a specified range of
operational states and accident conditions. Plaetating modes should be described.
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Plant states considered in the design should bterllsnd grouped into categories. Basis
for categorization of plant states should be exyldi Initiating events (postulated
initiating events, both of internal and externabor) specifically considered in the plant
design should be listed.

Radiation protection and radiological acceptance cteria

This subsection should describe in general termslésign approach adopted to meet the
radiation protection objective and to ensure timasll plant states, radiation doses within
the installation or due to any release of radieacthaterial from the installation are kept
below authorized limits and as low as reasonabhjex@able (ALARA), as is required,
economic and social factors being taken into accdrRelevant radiological acceptance
criteria should be assigned for each category ahtpstates (normal operation, AOOs
(AOOs), design basis accidents and beyond desigis bacidents) and they should be
specified in this subsection.

Deterministic and probabilistic design principles ad criteria

This subsection should provide a general descriptd the deterministic design
principles and criteria embodied in the design. Whaspects of the design are to be
based on conservative deterministic principleshsag those embodied in international
standards or internationally accepted industrialesoand standards, or in regulatory
guidance documents, the use of such approachetddbeelaborated in this subsection
of the SAR.

The single failure criterion should have specialcglin these considerations. This should
include provisions to employ redundancy, diversityl independence, to protect against
common cause and common mode failures. Consideraimuld be given to the
possibility of a single failure occurring while adundant train of a system is out for
maintenance and/or is impaired by hazards.

In addition, any other safety requirements or oatepplied in the design should be
specified. Consideration should be given to incompog adequate safety margins;
simplification of the design; passive safety feasirgradually responding plant systems;
fault tolerant plant and systems; operator friersllgtems; leak before break concepts, if
appropriate; and any other design approaches that the potential to prevent failures
and to enhance the safety of the design. Considerahould also be given to
incorporating, where possible, aspects of systesigdehat fail to a safe state.

If probabilistic safety criteria have been usedha design process, these criteria should
be specified in this subsection.

3.2 Classification, load combinations, and allowabl e stresses

This section should provide information on the aagh adopted for the categorization
and safety classification of structures, systemd aomponents. It should include
information on the methods used to ensure that #meysuitable for their design duty,
remain fit for purpose and continue to perform aaguired safety function claimed in
the design justification (in particular those fuoos claimed in the safety analyses and
presented in the corresponding chapter of the SAR)ere is a potential for structures or
systems to interact, then details should be pravitere of the way in which it has been
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ensured in the design that a plant provision odvael class or category cannot unduly
impair the role of those with a higher classifioati A list of safety relevant systems and
main structures and components, with their classifons and categorization, should be
included as an annex or reference here.

Combinations of various kinds of loads includingads from randomly occurring
individual events and corresponding allowable seeshould be also described here.

3.3 Protection against external hazards

This section should provide a list of external mdgaconsidered in the design,
quantitative design parameters of individual hazardlevant design criteria, codes and
standards, methods of assessment and a descripititime general design measures
provided to ensure that the essential structurgsteis and components important to
safety are adequately protected against the dettaheeffects of all the hazards
considered in the plant design. External hazardetconsidered include:

* Seismic events,

» Extreme winds,

» External flooding,

» Extreme ambient temperature,

» Missiles (missiles generated by extreme winds piasion, aircraft cash),
* Any other relevant site specific external hazards,

3.4 Protection against internal hazards

This section should provide a list of internal hdsa considered in the design,
quantitative design parameters of individual hagardlevant design criteria, codes and
standards, methods of assessment and a descrigtitime general design measures
provided to ensure that the essential structurngsteis and components important to
safety are adequately protected against the dettaheeffects of all the hazards
considered in the plant design. Internal hazardgetoonsidered include:

* Internal fires,

* Internal flooding,

* Internal missiles,

« Dynamic effects associated with high energy pigeures,

* Any other relevant design specific internal hazards

3.5 Civil works and structures

This section should present relevant informatiortr@ndesign of civil engineering works
and structures. It should include specificatiorthef design principles and criteria and the
codes and standards used in the design. It shtaddeaefly review the way in which the
necessary safety margins have been demonstratatiefaronstruction of buildings and
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structures that are relevant to nuclear safetyludicg the seismic classification of
buildings and structures.

In addition to general design principles for stunat and civil engineering, more specific
information should be provided on foundations amd bwildings. In particular, this
section should specify the safety requirements th@ containment building itself,
including its leaktightness, mechanical strengtlespure resistance and resistance to
hazards. The specific information should be compade¢he following items:

» Applicable codes, standards, and specifications,

* Loads and load combinations,

» Design and analysis procedures,

» Structural acceptance criteria,

» Materials, quality control, and special constructiechniques,

» Testing and in-service inspection requirements.

3.6 Mechanical systems and components

Relevant information on design principles and dateand the codes and standards used
in the design of mechanical components should bleided in this section. Information
should be provided concerning the design transiems resulting loads and load
combinations with appropriate specified design aadsice limits for components and
supports. The methods, assumptions, computer proges or experimental verification
used in dynamic and static analyses to determmattiuctural and functional integrity of
the mechanical components should be presentedr (dtbemation items to be presented
in this section include:

* Dynamic testing and analysis of systems, componantsequipment,

« ASME Code Class 1, 2, and 3 components, compomn@piosts, and core support
structures,

» Control rod drive systems (design requirementsamsgéssment methods only),

» Reactor pressure vessel internals (design requirsmend assessment methods
only),

* Functional design, qualification, and in-servicstitey programmes for pumps,
valves, and dynamic restraints,

* Piping design,
* Threaded fasteners.

3.7 Instrumentation and control systems and compone nts

Relevant information on design principles and dateand the codes and standards used
in the design of instrumentation and control systemd components should be included
in this section. Information provided should cotles following items:

* Performance,
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» Design for reliability,

* Independence,

* Failure modes,

» Control of access to equipment,
e Set points,

e Quality,

» Testing and testability,

* Maintainability,

* Documentation,

* |dentification of items important to safety.

3.8 Electrical systems and components

Relevant information on design principles and dateand the codes and standards used
in the design of electrical systems and componshtaild be included in this section.
Information provided should cover the followingnts:

* Redundancy,

* Independence,

* Diversity,

» Controls and monitoring,

» Identification,

» Capacity and capability,

» Sharing of components in multiunit plants,
e Operating modes,

» Control of access to the emergency power system.

3.9 Equipment qualification

This section should describe the qualification prhae adopted to confirm that the plant
items important to safety are capable of meeting ¢lesign requirements and of
remaining fit for purpose when subjected to thegearof individual or combined
environmental challenges identified, throughout {ttetime of the plant. Seismic,
environmental and electromagnetic environmentakofac should be considered. If
acceptance criteria are used for the qualificabbiplant items by testing or analysis,
these should be described here. The qualificatrogramme should take account of all
identified and relevant potentially disruptive uehces on the plant, including internal
and external hazard based events. A completeflstj@pment items, together with their
environmental qualification, should be includechasannex or referenced here.

Page 28 of 160



PROPOSED TABLE OF CONTENTS FOR SAFETY ANALYSIS RERTS BN-JB-1.12

3.10 In-service monitoring, tests, maintenance and Inspections

This section should provide an overview of regolagi, norms and standards applicable
for the area of in-service monitoring, tests, mamaince and inspections. Specific rules
for each of the areas listed should be provided.

3.11 Compliance with national and international regulati ons

This section should provide a brief but completgeshent of the conformance of the
plant design with the finalized design principlesd acriteria, which themselves will
reflect the safety objectives adopted for the plant

If the basic plant design has been modified to rtfeetriteria, this should be stated. Any
deviations from the chosen criteria should be desdrand justified here. If the criteria
have been developed during the evolution of théegdesn outline of their development
should also be presented here.
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Chapter 4. Reactor

This chapter should provide relevant information ttve reactor to demonstrate the
capability of the reactor to perform its safetydtians throughout its intended lifetime in
all operational modes. Reactor pressure vessehagpressure boundary is described
separately in chapter 5 of the SAR.

4.1 Summary description

A summary description should be provided of the maeccal, nuclear, thermal and
hydraulic behaviour of the designs of the varicesctor components, including the fuel,
reactor vessel internals and reactivity controteys and the related instrumentation and
control systems.

For each of the reactor components, the more ddtalescription below should also
include (see the Annex 2 for further details):

* The component function and safety design bases,
» Description of the component itself including desdyawings,

» Material specifications, including nuclear, radgital, chemical, physical and
mechanical properties,

* Interfaces with the other relevant components,
* Monitoring, inspection, testing and maintenancevsions,

» Demonstration that all relevant functional requiesnts, requirements of industrial
codes and standards, and regulatory requirement® Hmeeen considered
adequately,

* Demonstration that the component has sufficientaciéy to fulfil its safety
function.

4.2 Fuel system design

A description should be provided of the main eletnesf the fuel system with safety
substantiation for the selected design bases. Ustdigation for the design bases of the
fuel system should include, among other thingsescdption of the design limits for the
fuel and the functional characteristics in termghef desired performance under stated
conditions, including normal operation, AOOs andident conditions.

4.3 Nuclear design
Descriptions of the following should be provided:

(i) The nuclear design bases, including nuclearraadtivity control limits such as limits
on excess reactivity, fuel burnup, reactivity caeéints, power distribution control and
reactivity insertion rates.
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(i) The nuclear characteristics of the latticegliling core physics parameters, fuel
enrichment distributions, burnable poison distiidms, burnup distributions, control rod
locations and refuelling schemes.

(iif) The analytical tools, methods and computede®n (together with information on code
verification and validation and uncertainties) uséal calculate the neutronics
characteristics of the core, including reactiviontol characteristics.

(iv) The design basis power distributions withirelfelements, fuel assemblies and the
core as a whole, providing information on axial aadial power distributions and overall
capability for reactivity control.

(v) The neutronics stability of the core throughdlke fuel cycle, with consideration
given to the possible normal and design basis tipgreonditions of the plant.

(vi) Changes in nuclear design from prior desigacpices, if relevant.

4.4 Thermal and hydraulic design
Descriptions of the following should be provided:

(i) The design bases, the thermal and hydrauligydeer the reactor core and attendant
structures, and the interface requirements forttieemal and hydraulic design of the
reactor coolant system.

(i) The analytical tools and methods and compuwedes (together with codes for
verification and validation information and uncémtees) used to calculate thermal and
hydraulic parameters.

(iii) Flow, pressure and temperature distributiomgh the specification of limiting values
and their comparison with design limits.

(iv) Justification of the thermal and hydrauliclstey of the core.
(v) Instrumentation requirements.

4.5 Reactivity control systems:

All reactivity control systems should be describAddemonstration should be provided
that the reactivity control systems, including aesgsential ancillary equipment and
hydraulic systems, are designed and installed tovige the required functional
performance and are properly isolated from otherpgent.

4.6 Evaluation of combined performance of reactivit  y control
systems

This section should describe the relevant situatemd evaluate the combined functional
performance for accidents where two or more regigtsystems are used. This section
should include failure analyses to demonstrate ttietreactivity control systems are not
susceptible to common-mode failures when used chtty. These failure analyses
should consider failures originating within eachatvity control system as well as those
originating from plant equipment other than reattigystems and should be provided in
tabular form with supporting discussion and logic.
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4.7 Reactor internal structures.
Descriptions of the following should be provided:

(i) The systems of reactor internals, defined asgéneral external details of the fuel, the
structures into which the fuel has been assemlged the fuel assembly or fuel bundle),
related components required for fuel positioning all supporting elements internal to
the reactor, including any separate provisions fooderation and fuel location
(description of interfaces). Reference should belent® the other sections of the SAR
that cover related aspects of the reactor fueladsmlfuel handling and storage.

(i) The physical and chemical properties of thetenals used for the reactor internal

components, as well as nuclear, thermohydrauliecttral and mechanical aspects of the
components, the expected response to static anandgnmechanical loads, and their
behaviour, and a description of the effects ofdiation and corrosion on the ability of

the reactor internals to perform their safety fiord adequately over the lifetime of the
plant.

(i) Any significant subsystem components, inchgli any separate provisions for
moderation and fuel location, with correspondingigie drawings, and a consideration of
the effects of service on the performance of safatctions, including surveillance

and/or inspection programmes for reactor intert@alsonitor the effects of irradiation

and ageing on the internal components.

(iv) The programme to monitor the behaviour andgeerance of the core, which should
cover provisions to monitor the neutronics, dimensiand temperatures of the core.
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Chapter 5. Reactor coolant and connected systems

Chapter 5 should provide relevant information oa téactor coolant system (RCS) and
its associated systems, where possible in the fodescribed in Annex 2. In addition, the
following information should be provided so as wnbnstrate that the RCS will retain
its required level of structural integrity in batperational states and accident conditions.

(a) Integrity of the reactor coolant pressure bauyd

A description and justification should be providg#dhe results of the detailed analytical

and numerical stress evaluations and studies oieexng mechanics and fracture

mechanics of all components comprising the reamotant pressure boundary subjected
to normal conditions, including shutdown conditipasd postulated accident loads. A
list of all components should be provided, togetwéh the corresponding applicable

codes. The specific detailed stress analyses fdr eathe major components should be
directly referenced so as to enable further evalnatto be made, if necessary.

(b) Reactor vessel:

Information should be provided that is detailedggioto demonstrate that the materials,
fabrication methods, inspection techniques and loaubinations used conform to all

applicable regulations, industrial codes and statslaTlhis includes the reactor vessel
materials, the pressure—temperature limits and ithegrity of the reactor vessel,

including embrittlement considerations.

(c) Design of the RCS:

A description and justification should be providd@dhe performance and design features
that have been implemented to ensure that the usacomponents of the RCS and the
subsystems interfacing with the RCS meet the saéefyirements for design. This should
include, where applicable, the reactor coolant purfipCPs), the steam generators or
boilers, the reactor coolant piping or ducting, thain steamline isolation system, the
isolation cooling system of the reactor core, tr@msteamline and feedwater piping, the
pressurizer, the pressurizer relief discharge gystthe provisions for main and
emergency cooling, and the residual heat remosteny, including all components such
as pumps, valves and supports.

5.1 Summary description

This section should provide a summary descriptidntte RCS and its various
components. This description should indicate thelependent and interrelated
performance and safety functions of each compoaedtshould include a tabulation of
important design and performance characteristics.

A schematic flow diagram of the RCS denoting alljonacomponents, principal

pressures, temperatures, flow rates, and cooldomeunder normal steady-state full-
power operating conditions should be provided. pirg and instrumentation diagram of
the RCS and connected systems as an elevationrdyavowing principal dimensions of
the RCS in relation to the supporting or surrougdiaoncrete structures should be given.
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5.2 Reactor coolant system and reactor coolant pres  sure
boundary

This section should focus on measures implemerdgednsure integrity of the RCS

throughout the plant lifetime as described in peaph (a) above. In addition, the section
should provide information on overpressure protectof the reactor coolant pressure
boundary and the secondary side of steam generatciading all pressure-relieving

devices (safety and relief valves). Coolant leakageection provisions should be
described too.

5.3 Reactor vessel

This section should contain pertinent data in sidfit detail to provide assurance of the
reactor vessel integrity under all relevant plaates (see the paragraph (b) above).

5.4 Reactor coolant pumps

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure that theoreaoblant pumps meet the safety
requirements for design. The information shoulduss the provisions taken to preclude
rotor overspeeding of the RCP in the event of dgdelsasis loss of coolant accident
(LOCA).

5.5 Primary heat exchangers (steam generators)

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure that the stgamerators meet the safety
requirements for design. Estimates of design linfds radioactivity levels in the
secondary side of the steam generators during hooperation should be provided,
including the bases for those estimates and thenpiat effects of tube ruptures. The
design criteria to prevent unacceptable tube darshgeld be specified, including

(1) design conditions and transients that will Ipecified in the design of the steam

generator tubes and the operating condition cayegglected (i.e., upset, emergency, or
faulted) that defines the allowable stress intgngitits to be used and the justification

for this selection

(2) extent of tube-wall thinning that could be taked without exceeding the allowable
stress intensity limits defined above under theyated condition of a design-basis pipe
break in the reactor coolant pressure boundaryhyeak in the secondary piping during
reactor operation.

5.6 Reactor coolant piping

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure that theareaoblant piping meets the safety

requirements for design. The description shouldusote the design, fabrication, and

operation provisions to control those factors tiattribute to stress-corrosion cracking.
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5.7 Reactor pressure control system

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure that thearepssure control system meets the
safety requirements for design. In addition to ghessurizer systems (pressurizer heaters
and sprays) these should include also the pressuefief tank, the piping connections
from the tank to the loop seals of the pressuniekef and safety valves, the relief tank
spray system and associated piping, the nitrogpplgwiping, and the piping from the
tank to the cover gas analyzer and the reactoanbdrain tank.

5.8 Reactor coolant system component supports and r  estraints

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure the integfigupports and restraints and their
adequacy.

5.9 Reactor coolant system and connected system val  ves

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure that the vahterfacing with the RCS meet the
safety requirements for design.

5.10 Access and equipment requirements for in-servi  ce
inspection and maintenance

In this section information should be provided dre tsystem boundary, subject to
inspection. In particular, components and assatiaepports should be discussed
including all pressure vessels, piping, pumps, eghand bolting covering the following
areas:

» Accessibility,
» examination categories and methods,
* inspection intervals,

» provisions for evaluating examination results, uthg evaluation methods for
detected flaws and repair procedures for comportbatseveal defects,

* system pressure tests
The programmes and their implementation milestahmesild be described and reference
to any applicable standards made.

5.11 Reactor auxiliary systems

A description and justification should be provid#dhe performance and design features
that have been implemented to ensure that the usasabsystems interfacing with the
RCS meet the safety requirements for design. Tegsgystems include:

» Chemical and volume control system,

» Reactor coolant make-up system,
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* Residual heat removal system,
* RCS high point vents,
* Reactor water cleanup system (BWRs only).
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Chapter 6. Engineered safety features

This chapter should present relevant informatiothenengineered safety features (ESFSs)
and associated systems. ESFs are provided to teittha consequences of postulated
accidents (including severe accidents). The ESEsys provided in plant designs may
vary. The ESF systems explicitly discussed in thiapter are those that are commonly
used to limit the consequences of postulated aectsden light-water-cooled power
reactors, and should be treated as illustrativéhef ESF systems and of the kind of
informative material that is needed. For thesetatases it should be agreed between the
operating organization and the regulatory body Wwho the plant systems should be
described in the SAR. The discussions on ESF desgjould identify functional
requirements, demonstrate how the functional reguénts comply with regulatory
requirements, and demonstrate how the ESF desigiisntg exceeds the functional
requirements.

For each of the systems, the more detailed degoriphould also include (see the Annex
2 for further details):

e The system function and safety design bases,
» The description of the system itself including desilrawings,

» Material specifications, including nuclear, radgilcal, chemical, physical and
mechanical properties,

» Interfaces with the other relevant systems,
* Monitoring, inspection, testing and maintenancev{sions,

» Demonstration that all relevant functional requiesnts, requirements of industrial
codes and standards, and regulatory requirement® Heeen considered
adequately,

» Performance and safety evaluation including demmatish that the system has
sufficient capacity to fulfil its safety function.

6.1 Emergency core cooling system

This section should present relevant informatiorntlmn emergency core cooling system
and associated fluid systems. The actuation Idgpeilsl be described subsequently in the
section on protection systems in chapter 7 and nette described here.

6.2 Containment systems

This section should present relevant informatiorth@encontainment systems incorporated
to localize the effects of accidents, and shoubtlitle, among other things:

» the heat removal systems of the containment,
» the functional requirements of the primary anddéeondary containment,
» the fission product removal and control systems,

» the containment isolation system,
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» the protection of the containment against overpmesand underpressure, where
provided,

» the control of combustible gases in the containment
* the containment spray system, and

* the containment leakage testing system.

6.3 Habitability systems

This section should present relevant information tbe habitability systems. The
habitability systems are the engineered safetyufeat systems, equipment, supplies and
procedures provided to ensure that essential gargonnel can remain at their posts,
including those in the main and supplementary cbntyoms, and can take actions to
operate the plant safely in operational statestandaintain it in a safe condition under
accident conditions. The habitability systems fboe tcontrol room should include
shielding, air purification systems, control ofneéitic conditions and storage capacity for
food and water as may be required.

6.4 Systems for the removal and control of fission products

This section should provide relevant information the systems for the removal and
control of fission products (if not already desedbas a part of the containment systems).
In addition, the following specific information shld be presented to demonstrate the
performance capability of these systems: consimermif the coolant pH and chemical
conditioning in all necessary conditions of systemperation; effects on filters of
postulated design basis loads due to fission ptegdaad the effects on filter operability
of design basis release mechanisms for fissionyatsd

6.5 Other engineered safety features

This section(s) should present relevant informatamn any other engineered safety
features implemented in the plant design. Examiplelside, but are not limited to: the
auxiliary feedwater system, the emergency boratiggtem, the steam dump to the
atmosphere and backup cooling systems. The lishede systems will depend on the
type of plant under consideration. It may be detiddether certain systems (such as
auxiliary feedwater system) are described herenochapter 9 dealing with auxiliary
systems in much broader sense.
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Chapter 7. Instrumentation and control

This chapter should provide relevant information the instrumentation and control
(I&C) systems as described in Annex 2. The instmakon senses the various plant
parameters and transmits appropriate signals toctwrol systems during normal
operation and to the reactor trip systems and eegau safety features and systems
during AOOs and in accident conditions. The infaiioraprovided in this chapter should
emphasize those instruments and their associatednegnt that constitute the protection
systems and those systems relied upon by oper@toronitor plant conditions and to
shut the plant down and maintain it in a safe shwtdstate after a design basis accident
(DBA). Information should also be provided on thenssafety-related instrumentation
and control systems used to control the plant irmab operation. These should be
described for the purpose of demonstrating that fadure will not impair the proper
operation of the safety related instrumentation ematrol systems or create challenges
not already considered in the safety analysis @fiant.

7.1 1&C system architecture, functional allocation, and design
bases

This introductory section shoulidt all instrumentation, control, and supportingtems that
are safety-related, including alarm, communicatiand display instrumentation and should
specify functions allocated to individual systetgrther on this sub-section should describe:

» Classification,
* |&C system design basis,

» Defence in depth and diversity strategy.

7.2 Reactor Protection System

This section should provide relevant information the reactor protection system
following the structure described in Annex 2. Inddidn, specific information on the
following specific aspects should be provided:

(a) The design bases for each individual reactpmp@arameter with reference to the PIEs
whose consequences the trip parameter is creditadmtigating.

(b) The specification of reactor trip system sehfsx) time delays in system operation and
uncertainties in measurement, and how these rétatde assumptions made in the
chapter of the report on safety analyses.

(c) Any interfaces with the actuation system fogiaeered safety features (including the
use of shared signals and parameter measurememteibp

(d) Any interfaces with non-safety-related instrum@tion, control or display systems,
together with provisions to ensure independence.

(e) The means employed to ensure the separatioredafndant reactor trip system
channels and the means by which coincidence sigamalsgenerated from redundant
independent channels.
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(f) Provisions for the manual actuation of the teadrip system from both the main
control room and the supplementary control room.

(9) Where reactor trip logic is implemented by nmeeahdigital computers, a discussion
of the software design and quality assurance (Qrgnammes, and the software
verification and validation programme.

7.3 Actuation systems for engineered safety feature s

This part of the SAR should provide relevant infatimn on the engineered actuation
systems for safety features as described in Annéw 2ome plant designs the actuation
systems for reactor trip and engineered safetyifeatare designed as one single system.
In this case it is appropriate to have a singléi@eaescribing the actuation system for
reactor trip and engineered safety features asystem.

In addition, specific information on the followingyhich are unique to the actuation
system for engineered safety features, should iaded:

(@) The design bases for each individual actuagigstem parameter for an engineered
safety feature with reference to the PIE whose egumsnces the parameter is credited
with mitigating; interfaces with the reactor triyst¢em (including the use of shared
signals and parameter measurement channels);aoésrivith non-safety-related systems,
together with provisions to ensure the proper tgmheof electrical signals; and the means
employed to ensure the physical separation of maunactuation system channels for
engineered safety features.

(b) Where the actuation logic for engineered safletyures is implemented by means of
digital computers, a discussion of the softwareigiesind QA programmes, and the
software verification and validation programme.

(c) The specification of actuation system set [@fot engineered safety features, time
delays in system operation and measurement unuetaiand how these relate to the
assumptions made in the safety analyses chaptiee oéport.

(d) Provisions for equipment protective interlogkesg. pump and valve interlocks and
motor protection) within the actuation system fogeeered safety features, together
with a demonstration that such interlocks will reatversely affect the operation of
engineered safety features.

(e) Provisions for manually initiating engineereadesy features from the main control
room and the supplementary control room.

(f) Any relevant remote operator and/or automaictml, local control, on—off control or
modulating control envisaged in the design anditgddn the safety analysis.

7.4 Systems required for safe shutdown

This section should provide a description of thetems that are needed for safe
shutdown of the plant, including initiating circslit logic, bypasses, interlocks,
redundancy, diversity, defense-in depth designufeat and actuated devices. Any
supporting systems should also be identified asdrilged.

The major design considerations indicated in Anadskould be emphasized.
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For remote shutdown capability the provisions tovpde the required equipment outside
the control room to achieve and maintain hot anld sbutdown conditions should be
described. The design of remote shutdown statibosld provide appropriate displays so
that the operator can monitor the status of thedslwn. Access to remote shutdown
stations should be under strict administrative i@st Logic diagrams, piping and
instrumentation diagrams, and location layout dngsiof all safe shutdown systems and
supporting systems should be provided.

Analyses aimed to demonstrate how regulatory requents have been complied with or
justification should be provided for any deviatifivtom meeting the agency’s regulation.
These analyses should include considerations blimentation installed to permit a safe
shutdown in the event of the following:

* loss of plant instrument air systems,

* loss of cooling water to vital equipment,
» plant load rejection,

» turbine trip.

The analyses also should discuss the need for attaboh of changing to more restrictive
trip set-points during abnormal operating condgiosuch as operation with fewer than
all reactor coolant loops operating.

7.5 Information systems important to safety

This subsection should provide relevant informatemthe systems for safety related
display instrumentation and the computerized plafdrmation system as described in
Annex 2. In addition, specific information on tl@léwing should also be provided:

(a) A list of the parameters that are measuredthadhysical locations of the sensors
and the environmental qualification envelope, whgiould be defined by the most
severe operational or accident conditions, anddtivation of the time period for which
the reliable operation of the sensors is required.

(b) A specification of the parameters monitored tne plant computer and the

characteristics of any computer software (scanuieqy, parameter validation, cross-
channel sensor checking) used for filtering, tragdithe generation of alarms and the
long term storage of data and displays availablé¢ooperators in the control room and
the supplementary control room. If data procesaimd) storage are performed by multiple
computers, the means of achieving the synchrooizatf the different computer systems
should be described.

Further on, this section should provide relevafrimation on any other diagnostic and
instrumentation systems required for safety, anoulshcover: any particular system

needed for the management of severe accidents; detdction systems; monitoring

systems for vibrations and loose parts; and prveabterlock systems that are credited
in the safety analyses with preventing damage fetyseelated equipment and preventing
accidents of certain types (e.g. valve interlockinterfaces between low pressure and
high pressure fluid systems whose operation cagdlt in an intersystem LOCA).
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7.6 Interlock systems important to safety

This section should contain information describalg other instrumentation systems
required for safety that are not addressed in ¢leans describing the reactor protection
system, ESF systems, safe shutdown systems, informaystem, or any of their

supporting systems. These other systems includ=look systems to prevent over-
pressurization of low-pressure systems when theséerms are connected to high-
pressure systems, interlocks to prevent over-pregsg the primary coolant system

during low-temperature operations, interlocks wlage safety systems from non-safety
systems, and interlocks to preclude inadverterdrities between redundant or diverse
safety systems for the purposes of testing or reaarice.

Relevant analyses should also be provided. Theakys®s should include, but not be
limited to, considerations of the following intecls:

* interlocks to prevent over-pressurization of lovegsure systems,

* interlocks to prevent over-pressurization of thempry coolant system during
low-temperature operations of the reactor vessel,

* interlocks for ECCS accumulator valves,
* interlocks required to isolate safety systems frmm-safety systems,

* interlocks required to preclude inadvertent intes-between redundant or diverse
safety systems.

7.7 Control systems not important to safety

This section should provide brief information ore tbontrol systems not required for
safety. Specific information on the following shaube provided to demonstrate that
postulated failures of control systems will not etdf the operation of safety related
systems or result in scenarios more severe thae thlbeady postulated and analysed in
the safety analyses:

(@) A brief description of non-safety-related cohtsystems used for normal plant
operations;

(b) A description of any non-safety-related limibat systems (e.g. control grade power
reduction systems installed to avoid a reactorhyipnitiating a partial power reduction);

(c) A demonstration that such systems do not chgdlethe operation of safety related
systems.

7.8 Diverse instrumentation and control systems

A description of the diverse I&C systems shoulddrevided that includes initiating
circuits, logic, bypasses, interlocks, redundandiyersity, defense-in-depth design
features, and actuated devices. This section shiolgdtify and describe supporting
systems. Mitigation functions for anticipated tr@ms$ without scram and address diverse
manual controls and diverse display provisions khdie provided. Logic diagrams,
piping and instrumentation diagrams, and locat@yolt drawings of all diverse I&C
systems should also be included.
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7.9 Data Communication Systems

This section should describe all data communicasigstems that are part of or support
the other systems described in this chapter, asidiggsboth safety and non-safety
communication systems. Relevant layout drawings aetivork routing information
should be included. The scope and depth of thesydescription will vary according to
the system’s importance to safety. Communicatidwéen systems and communication
between computers within a system should be adettess

The applicable criteria according to the importatezesafety of the system should be
addressed. The following major design consideratgiould be emphasized:

» the quality of components and modules,
» software quality,

» description how the performance requirements oSaflported systems are
met,

» the potential hazards to the system, including veaént actuations, error
recovery, self-testing, and surveillance testing,

* unauthorized access control,

* redundancy and diversity requirements,

* independence requirements,

» fail safe design of the protection systems,
» system testing and surveillances,

» status of the data communication systems in thegulesf bypass and
inoperable status indications,

» prevention of a fault propagation path for enviremtal effects (e.g., high-
energy electrical faults and lightning) from ondurdant portion of a system to
another, or from another system to a safety system,

» defense-in-depth and diversity analyses for eaténpial failure mode,
* exposure of the system to seismic hazards.

Analysis should be provided to demonstrate that daga communication systems
conform to the relevant recommendations in theleggry guides and industry codes and
in the standards applicable to these systems. Tansnand criteria for determining if a
function has failed as a result of communicatiaiksife should be described.

7.10 Main control room

This section should provide a description of th@egal philosophy followed in the

design of the main control room (MCR). This shoudiude a description of the layout
of the MCR, with an emphasis on the human—-machitexface. The electrical design
standards for equipment located in the MCR haveadly been described in previous
sections and need not be repeated here. If a fatesdn review (human factors review)
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for the control room has been performed in develppor upgrading the layout, the
results of this review should be summarized in $leistion.

7.11 Supplementary control room

This section should provide an appropriate desonpbf the supplementary control
room, including the layout, with an emphasis on theman—machine interface. The
electrical design standards for equipment signalged to the supplementary control
room have already been described in previous sectimd need not be repeated here.
The means of physical and electrical isolation leetw the plant systems and
communication signals routed to the MCR and thekumpentary control room should be
described in detail to demonstrate that the supgheany control room is redundant and
independent of the MCR. The mechanisms for the sfean of control and
communications from the MCR to the supplementamytrod room should be described
in detail so as to demonstrate how this transfarlvoccur under accident conditions.

7.12 Digital instrumentation and control systems ap plication
guidance

If digital instrumentation and controls systems ased, the overall scope of the
application should include information on (1) thesign qualification of digital systems,
(2) protection against common-cause failure, and f(®ictional requirements when
implementing a digital protection system. The faliog topics should be addressed:

(1) The design criteria to be applied to the preplosystem.
(2) The 1&C design as applicable to the individs@ttions of this chapter.

(3) Defense in depth and diversity in a reactqr $iystem or an ESF actuation system as
relevant for the combined ability of the I&C systetn cope with common-cause failure.

(4) Functional requirements and commitments.

(5) Life-cycle process planning (the computer gystievelopment process, particularly
the software life-cycle activities for digital sgsts).

(6) Life-cycle process requirements, documenting tomputer system functional
requirements.

(7) Software life-cycle process design outputsniifging also the documents to be
developed for the regulatory review. The systent f@®cedures and test results
(validation tests, site acceptance tests, predpaedtand start-up tests) should provide
assurance that the system functions as intended.

For a system incorporating commercial-grade digatalipment, the preceding topics still
apply. There should be evidence in the applicabbran acceptance process that has
determined that there is reasonable assurancththatjuipment will perform its intended
safety function and, in this respect, is deemedivatgnt to an item designed and
manufactured under a QA programme. The commercaleggdedication process should
be described in detail and include information be triginal design and test of the
commercial equipment.
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Chapter 8. Electric power
Chapter 8 should provide relevant information anetectrical power systems.

8.1 General principles and design approach

In this section information on the following, spféxito electrical systems, should be
presented:

(a) The plant specific divisions of electrical powsystems, including the differing
system voltages and which parts of the systemarsidered to be essential.

(b) Substantiation of the functional adequacy of Hafety related electrical power
systems, including breakers, and assurance theg gystems have adequate redundancy,
physical separation, independence and testahilippnformance with the design criteria.
Electrical equipment protection, including the psmans to bypass this protection under
accident conditions, should be described.

(c) A general description of the utility grid ang interconnection to other grids and the
connection point to the on-site electrical systeon gwitchyard). The stability and
reliability of the grid should be reviewed in rétat to the safe operation of the plant. The
physical location of the load dispatching centratoaling the grid should be described,
together with the provisions for communicationsaEn the dispatch centre, the remote
major load centres and the generating plants. Trirecipal means of regulating the
voltage and frequency of the external grid shod@dlescribed. A simplified line drawing
showing the main grid interconnections should lmicled.

8.2 Offsite power systems

This section should provide information relevantthe plant on the off-site electrical

power systems following the structure describedAimex 2. It should include a

description of the off-site power systems, with @ags on features for control and
protection (breaker arrangements, manual and atitordesconnect switches) at the
interconnection to the on-site power system. Speamphasis should be put on all design
provisions used to protect the plant from off-@tectrical disturbances and to maintain
power supply to in-plant auxiliaries. Informatiom a@rid reliability should also be

provided and any design specific provisions necgdsacope with frequent grid failures

should also be described.

8.3 Onsite power systems
AC power systems

This subsection should provide relevant informatan the plant specific AC power
system. It should include a description of the w@-AC power systems, including the
diesel or gas turbine driven systems, the genecataiguration and the non-interruptible
AC power system. The power requirements for eaahtpAC load should be identified,
including: the steady state load; the startup kilbamperes for motor loads; the nominal
voltage; the allowable voltage drop (to achievd fuhctional capability within the

required time period); the sequence and time nacgst® achieve full functional

capability for each load; the nominal frequency #llowable frequency fluctuation; the
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number of trains, and the minimum number of traihengineered safety features to be
energized simultaneously.

In addition, information on relevant on-site AC pavsystems should also be provided to
demonstrate that:

(@) In a design basis accident with a subsequesst & off-site power the required

engineered safety feature loads can be sequentedhmnemergency diesel generators
without overloading the diesel generators and metiframes consistent with the

assumptions presented in the chapter on safetysasal

(b) On-site AC power system breakers are co-ordth&t ensure the reliable delivery of
emergency power to engineered safety features andnterruptible AC power system
loads.

c) Non-interruptible AC power is continuously prded to essential safety systems and
safety related instrumentation and control systevhde normal off-site AC power
systems are available and during postulated los#f-Gite power events.

(d) The maximum frequency decay rate and the Inmgitunderfrequency value for
coastdown of the reactor coolant pumps are judtid@d the minimum number of
engineered safety feature trains to be energizedlineously (if more than two trains
are provided) is ensured.

DC power systems

This subsection should provide relevant informatiom the DC power system as
described in Annex 2. In addition, the followingfdmmation on specific DC power

systems should be provided: an evaluation of timg lerm discharge capacity of the
battery (the projected voltage decay as a funcoébrtime without charging when

subjected to design loads); the major DC loadsemte@ncluding the non-interruptible

AC power system inverters and any non-safety-rél&€ loads such as the lubrication
oil pumps for the turbine bearings); and a desaompbf the fire protection measures for
the DC battery vault area and cable systems.

The power requirements for each plant DC load shbalspecified, including: the steady
state load; surge loads (including emergency camdi}; the load sequence; the nominal
voltage; the allowable voltage drop (to achievd fuhctional capability within the
required time period); the number of trains; and thinimum number of engineered
safety feature trains to be energized simultango@$l more than two trains are
provided).

8.4 Cabling and raceways

In this section the cables and their raceways dicly cable supports, wall and floor

penetrations, fire stops etc should be describedrder to demonstrate that they are
selected, rated and qualified for their service é&mdenvironmental conditions with

account taken of the cumulative radiation effectd thermal ageing expected over their
service life. Buses, cable trays and their suppsirtsuld be designed to withstand, with
an appropriate margin, the mechanical loads, imctu8L-2 earthquake loads. The buses
and cables should also be sufficiently fire retatda prevent the propagation of fires. At
least three classes of cables should be identiffidcontrol and instrumentation cables,
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(2) low voltage power cables (e.g. 1000 V or leasy (3) medium voltage power cables
(e.g. 20 kV or less). Special attention should ivergto the qualification of cables that
have to withstand conditions inside the containndeming and after a LOCA, a main

steam line break or other adverse environmentalitons.

8.5 Grounding and lightning protection

This section should provide description of the giding and lightning protection (both
internal and external protection) system, includihg components associated with the
various grounding subsystems (e.g., station graghdsystem grounding, equipment
safety grounding, any special grounding for sewisitnstrumentation, and computer or
low-signal control systems. Grounding and lightnprgtection plan drawings should be
also included. The industry-recognized consensasdstds used in designing the
subsystems should be identified, as well as thesb&s the related acceptance criteria.
Analyses and any underlying assumptions used sHmeilgrovided to demonstrate that
the acceptance criteria for the grounding subsystefiti be successfully incorporated
into the as-built plant.
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Chapter 9. Auxiliary systems and civil structures

Chapter 9 should provide in its first part A infation about the facility’s auxiliary
systems unless such information is provided in rotm@apters in connection with other
plant systems. In particular, this chapter shodé&htify systems that are essential for safe
shutdown of the plant or for protection of the hieand safety of the public. For each
system, the description should to the extent ptesédbow the structure given in Annex
2. For systems that have little or no role in pcotey the public against exposure to
radiation, the description should provide enoudiormation to understand the design
and operation and their effect on reactor safett) emphasis on those aspects of design
and operation that might affect the reactor ands@tfety features or contribute to the
control of radioactivity. In addition, the informam provided (e.g., a failure analysis)
should clearly show the system’s capability to fiorec without compromising the safe
operation of the plant under various plant condgio

Other major part B of chapter 9 should describd sivuctures of the plant. This part
should describe how various civil structures in pent comply with the general design
requirements and other rules specified in chaptekdain, for each civil structure the
description should to the extent possible to folline structure of information given in
Annex 2.

It is clear that both plant auxiliary systems adl &g civil structures can vary between the
designs. The examples of subsystems provided bel@vnot therefore intended to
represent a complete list of systems to be disdussehis chapter of the SAR. The
structure of the chapter can be modified accorgitglthe specificities of the design.

9A Auxiliary systems

9A.1 Fuel storage and handling systems

This section should provide relevant information te fuel handling and storage
systems. It should include details of the proposedingements for the shielding,
handling, storage, cooling, transfer and transpmfrtnuclear fuel. The following
subsystems should be covered:

* New fuel storage and handling system,

» Spent fuel storage and handling system,

* Spent fuel pool cooling and cleanup system,
» Handling systems for refuelling.

For fresh fuel information should include detaifglee measures proposed to ensure that
fresh fuel is maintained in a safe condition at #@ihes. This should include
considerations such as packaging, fuel accountisgss, storage, criticality prevention,
fuel integrity control and fuel security.

For irradiated fuel information provided shouldlire details of the measures proposed
to ensure that irradiated fuel is maintained irafe £ondition at all times. This should
include considerations such as appropriate pravssidor radiological protection,
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criticality prevention, fuel integrity control, ihaling special provisions to deal with
failed fuel, fuel chemistry, fuel cooling, fuel awmting systems, fuel security and
arrangements for fuel consignment and transport.

9A.2 Water systems

This section should provide relevant informationtlom water systems associated with the
plant. It should include, in particular the followg systems:

» Service water system,

» Component cooling water system,

* De-mineralized water make-up system,
» Ultimate heat sink system,

* Condensate storage facilities,

» Potable and sanitary water systems.

9A.3 Process auxiliary systems

This section should provide relevant informationtlo@ auxiliary systems associated with
the reactor process system structured in a forestribed in Annex 2. It should include,
for example, information on the process and posidaat sampling systems and the
equipment drainage and floor drainage systems.cbmepressed air systems are dealt
with separately in another section of this chaptee chemical control and volume
control system was already covered in chapter 5.

9A.4 Air and gas systems

The air systems that provide station air for servimd maintenance uses should be
described in this section, including compressedsgstems and service gas systems. A
description should be also provided of the capslito interconnect and/or isolate the
instrumentation and control air system from thei@taservice air system if the design

provides two such systems that can be intercondecte

9A.5 Heating, ventilation, and air conditioning sys  tems

This section should provide relevant information tre heating, ventilation, air
conditioning (HVAC) and cooling systems in a form@scribed in Annex 2. The
following subsystems should be covered:

» Control room HVAC,

e Spent fuel pool area HVAC,

* Auxiliary and radwaste area HVAC,
e Turbine building HVAC,

» Engineered safety feature HVAC,

e Chilled water system.
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9A.6 Fire protection systems

This section should provide relevant informationtla fire protection systems following
the structure described in Annex 2. It should fugtie provisions made to ensure that the
plant design provides adequate fire protection. @esign should include adequate
provisions for defence in depth in the event ofr@ fand should provide fire prevention,
fire detection, fire warning, fire suppression dird containment. Consideration should
be given to the selection of materials, the physeparation of redundant systems, the
seismic qualification of equipment and the useanfibrs to segregate redundant trains.

The extent to which the design has been successfubviding adequate fire protection
should be assessed; this section may refer to atbetions of the SAR for this
information (e.g. the chapter on safety analys@#f)ere appropriate, the provisions to
ensure the fire safety of personnel may also beritbesl in this section.

9A.7 Emergency diesel generator and supporting syst ems

Supporting systems for the emergency diesel gasreshbuld be covered by this section.
Electrical part of the system has been already reaven chapter 8. The following
subsystems should be addressed in this section:

» Diesel generator fuel oil storage and transferesgst
» Diesel generator cooling water system,

» Diesel generator starting air system,

» Diesel generator lubrication system,

» Diesel generator combustion air intake and exhsystem.

9A.8 Miscellaneous auxiliary systems

This section should provide relevant information amy other plant auxiliary system

whose operation may influence plant safety and lilaat not been covered in any other
part of the SAR; for example, the communicationtays, the lighting and emergency
lightning systems.

9A.9 Overhead heavy-load handling system

The overhead heavy-load handling system with rdspeccritical load handling
evolutions should be described in this sectionti€aiload handling evolutions are those
handling evolutions with the potential for inadwst operations or equipment
malfunctions to affect the handling system in thiéofving ways:

» cause a significant release of radioactivity,

» cause a loss of margin to criticality,

* uncover irradiated fuel in the reactor vessel ensguel pool,

« damage equipment essential to achieve or maingdnshiutdown.

Necessary information includes parameters definivg load that, if dropped, would
cause the greatest damage; the areas of the phanewhe load would be handled; the
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design of the overhead heavy-load handling system;the operating, maintenance, and
inspection procedures applied to the load handlyiggem. The following systems should
be described in particular:

* Reactor building crane,

* Fuel building crane.

9B Civil works and structures

This part of the SAR should describe how generaligie requirements specified in
section 3.5 have been complied with in the desifjplant specific structures. Three
groups of civil structures should be consideredinftations, reactor building, and all
other civil structures. In description of the stures, the unified format of the
information provided (specified in Annex 2) showblel followed to the extent possible. In
particular, the following information specific tové engineering works and structures
should also be provided:

(a) Details of the range of anticipated structuoadings, together with the defined
performance requirements of the buildings and &ires and the consideration given to
hazards in the design.

(b) A description of the extent to which load—s@uncteractions have been considered,
with a confirmation of the ability of the buildingsd structures to withstand the required
load combinations while fulfilling their safety fations.

(c) If a safety and/or seismic classification sgster buildings and structures has been
used, the basis of the classification should berde=d for the design option outlined. It

should be demonstrated that the safety classiicati buildings containing equipment

important to safety is commensurate with the clecsgion of the systems, components
and equipment that it contains.

(d) If a building structure or wall is intended poovide separate functions from its
structural function (e.g. functions of radiationedting, separation and containment), the
additional requirements identified for these fuoes should be specified and reference
should be made to other sections of the SAR, apppte.

9B.1 Foundations

In this section information on foundations shouddgdsovided, including plan and section

views of each foundation, to define the primarystural aspects and elements relied on
to perform the foundation function. The descriptisinould include the relationship

between adjacent foundations, including any sejparadnd the reasons for such

separation. The type of foundation and its strattwharacteristics and provide the

general arrangement of each foundation should beus$ed, with emphasis on the
methods of transferring horizontal shears, sucthase that are seismically induced, to
the foundation media. In particular, foundationsstefel or concrete containment should
be discussed, as well as all seismic Categoryttires.
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9B.2 Reactor building

This section should describe design features ofehetor building provided to comply

with the applicable safety requirements. Specifiesigh features of the primary

containment such as its leaktightness, mechanitehgth, pressure resistance and
resistance to hazards should be covered. Concretestgel internal structures of the
containment should be described. If the designrparates a secondary containment, this
should also be described here.

9B.3 Other structures

Similarly as in previous cases, other civil struetuof the plant that are relevant to
nuclear safety, should be described in this sedidhe SAR.
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Chapter 10. Steam and power conversion systems

Chapter 10 should provide relevant information o plant steam and power conversion
system. Information specific to steam and powerveasion systems should also be
provided on the following, where appropriate:

(a) The performance requirements for the turbineegsor(s) in normal operational
states and under accident conditions.

(b) A description of the main steamline piping dhe associated control valves, the main
condensers, the main condenser evacuation sydtenyrbine gland sealing system, the
turbine bypass system, the circulating water systbm condensate cleanup system, the
condensate and feedwater system, and, where dpplithe steam generator blowdown

system. Also to be provided is a description ofwlaer chemistry programme, together

with a discussion of the materials of the steamgWeater and condenser systems.

The chapter should emphasize those aspects ofesigndand operation that affect or
could potentially affect the reactor and its safefgtures or contribute toward the control
of radioactivity. The information provided shouldasv the capability of the system to
function without compromising (directly or indirégtthe safety of the plant, under both
normal operating and transient situations. In a&oldjtthe chapter should include a
discussion of how the system design meets thecgtyp regulatory requirements and is
consistent with the applicable regulatory guidanééhere appropriate, this chapter
should summarize the evaluation of radiologicakasp of normal operation of the steam
and power conversion system and subsystems.

In describing individual parts of the steam and powonversion system, the information
provided should follow the structure specified inn&x 2.

10.1 Role and general description

In this section a summary description indicatingi@pal design features of the steam
and power conversion system should be provideds @escription should include an
overall system flow diagram and a summary tabletled important design and
performance characteristics, including a heat le@at rated power and at stretch power
and indicate safety-related system design features.

10.2 Main steam supply system

In this section the main steam supply system anth reeamline piping should be
described including P&IDs showing system componemmsluding interconnected
piping. On the P&IDs the physical division betwdée safety-related and nonessential
portions of the system should be indicated.

The main steam supply system consists of the coemsnpiping, and equipment that
function to transport steam from the NSSS to thegvaconversion system and various
safety-related and nonsafety-related auxiliari@s.thre BWR direct cycle plant, the main
steam system extends from the outermost containnsetétion valves up to and

including the turbine stop valves and includes emted piping of larger diameters, up to
and including the first valve that is ether normatlosed or is capable of automatic
closures during all modes of reactor operation. ther PWR plants, the main steam
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system extends from the connections to the secyprsitdes of the steam generators up to
and including the turbine stop valves and incluties containment isolation valves,
safety and relief valves, connected piping of lajameters, up to and including the first
valves that are either normally closed or capablutomatic closure during all modes of
operation, and the steamline to the auxiliary festgwpump turbine.

10.3 Feedwater systems

Both main and auxiliary feedwater systems shoulddszribed in this section, including
the capability to supply adequate feedwater toNB&S, criteria for isolation from the
steam generator or RCS, supply of condensate alaifar emergency purposes, and
environmental design requirements. An analysis Ishibe included of component failure
and of the effects of equipment malfunction onR&S and an analysis of detection and
isolation provisions to preclude release of radivéyg to the environment in the event of
a pipe leak or break and/or degradation of thegnitieof safety-related equipment.

For PWRs, the following information with referencefluid flow instabilities (e.g., water
hammer, for steam generators using top feed) shmmifafovided:

(1) Describe normal operating transients that caaldse the water level in the steam
generator to drop below the sparger or cause thelesto uncover and allow steam to
enter the sparger and feedwater piping.

(2) Provide a summary of the criteria for routing isometric drawings showing the
routing of the feedwater piping system from theastegenerators to the restraint that is
closest, on the upstream side, to the feedwatkatiso valve that is outside containment.

(3) Describe the piping system analyses, inclu@ing forcing functions, or the result of
test programmes performed to verify that uncovedhfeedwater lines could not occur
or that such uncovering would not result in unataiele damage to the system.

10.4 Turbine generator

In this section, the turbine generator (TG) systassociated equipment (including
moisture separation), use of extraction steamdediater heating, and control functions
that could influence operation of the RCS shouldibscribed in this section In addition,
piping and instrumentation diagrams (P&IDs) andlaydrawings that show the general
arrangement of the TG system and associated equoipaii respect to essential safety-
related SSC should be provided. Information to destrate the structural integrity of

turbine rotors and the protection against damage safety-related component due to
failure of a turbine rotor that produces a highrggamissile should be provided.

This section should describe the TG system equipaesign and design bases, including
the performance requirements under normal, upsergency, and faulted conditions. It
should also describe the intended mode of operdbase loaded or load following),
functional limitations imposed by the design or @@nal characteristics of the RCS
(e.g., the rate at which the electrical load mayniseeased or decreased with and without
reactor control rod motion or steam bypass), ansigdecodes to be applied. The
information provided should include the seismicigie<riteria, the bases for the chosen
criteria, and the seismic and quality group clasaiions for TG system components,
equipment, and piping.
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10.5 Turbine and condenser systems

In this section, the principal design features aothsystems of associated with the
operation of the turbine and the condenser shaeilddscribed. These subsystems may be
design specific but they usually include:

* Main condenser,

» Condenser air extraction system,
» Circulating water system,

» Condensate system,

» Condensate cleanup system,

* Turbine auxiliary systems (turbine gland sealingtem, turbine bypass
system),

* Generator auxiliary systems.

10.6 Steam generator blowdown system

The steam generator blowdown system and its ddsagis should be described in this
section in terms of its ability to maintain optimusecondary-side water chemistry in
recirculating steam generators of PWRs during nbwparation, including AOO (e.g.,
main condenser in-leakage, primary-to-secondarkalga). The design bases should
include consideration of expected and design fldarsall modes of operation (i.e.,
process and process bypass), process design pararaetl equipment design capacities,
expected and design temperatures for temperatosgtise treatment processes (e.g.,
demineralization and reverse osmosis), and prot&€s for maintaining operations
within established parameter ranges.

10.7 Break preclusion implementation for main steam and
feedwater lines

This section should describe the scope of the bpraklusion implementation in the
main steam and feedwater lines. Those aspects cshmeill emphasized which are
important from the viewpoint of the direct impact the plant safety (either direct effects
on performance of the fundamental safety functiamsindirect effects like secondary
damage of the plant systems e.g. by pipe whip traesdinary pressure loading). If
relevant the description should include how leakolee break concept has been
implemented.
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Chapter 11. Radioactive waste management

This chapter should justify the adequacy of the suess proposed for the safe
management of radioactive waste of all types thaenerated throughout the lifetime of
the plant. More specifically, the chapter shouldaibe:

1. The capabilities of the plant to control, colldefndle, process, store, and dispose of
liquid, gaseous, and solid wastes that may comgalimactive materials, and

2. The instrumentation used to monitor the reledisadioactive wastes.

The information should cover normal operation, udohg AOOs (refuelling, purging,
equipment downtime, maintenance, etc.).

For all kinds of waste (liquid, gaseous, solid)itheontrol, handling, conditioning,
storage and disposal should be described as fallows

Control of waste; Measures to control or contain the waste produted atages of the
lifetime of the plant should be described, includproposals to categorize and separate
waste, as necessatry.

Handling of radioactive waste;Measures to handle safely waste of all types predadt
all stages of the lifetime of the plant should besatibed. This should include the
provisions for the safe handling of the generatedtes while transporting it from the
point of origin to the specified storage point. Ansideration of the possible need to
retrieve waste at some time in the future, inclgdduring the decommissioning stage
should be made.

Conditioning of waste; Measures to condition the waste produced at afjestaf the
lifetime of the plant should be described. Wheres itonsidered prudent, waste may be
processed in accordance with established procedamesthe options considered should
be described here. However, consideration shosla la¢ given to establishing the most
suitable option that, to the extent possible, dugsforeclose alternative options, in case
preferences for waste disposal change over theniéeof the plant.

Storage of wasteMeasures to store the waste produced at all stfghe lifetime of the
plant should be described. The quantities, typesvalumes of radioactive waste and the
need to categorize and separate waste within tbeigiwns for storage should be
considered. The possible need for specialized syste deal with issues of long term
storage, such as cooling, containment, volatiliéhemical stability, reactivity and
criticality, should also be addressed, and any system in place should be described.

Disposal of wasteMeasures to dispose safely of the waste produced stages of the
lifetime of the plant should be described. Thisuidtlanclude the measures for ensuring
the safe transport of waste to another specifiedhtion for longer term storage, if
necessary.

The sections 11.2 — 11.5.should provide relevafurmmation on the radioactive waste
treatment systems. It should include the desigtufea of the plant that safely control,
collect, handle, process, store and dispose ofd,sdijuid and gaseous forms of
radioactive waste arising from all activities ore thite throughout the lifetime of the
plant. This should include the structures, systammd components provided for these

Page 56 of 160



PROPOSED TABLE OF CONTENTS FOR SAFETY ANALYSIS RERTS BN-JB-1.12

purposes and also the instrumentation incorporéedhonitor for possible leaks or

escapes of radioactive waste. The potential foloeative waste to be adsorbed and/or
absorbed should be considered in deciding on thesumes necessary to deal with this
hazard. Scope and structure of the descriptiomlfaystems should follow the common
structure specified in Annex 2.

11.1 Source terms

A description of the main sources of solid, lig@dd gaseous waste and estimates of
their generation rate in compliance with the deseguirements should be provided. The
section should also provide information on the abtaristics of the accumulation rates
and the quantities, conditions and forms of radiwacwaste with different states of
aggregation and activity level, for normal and abmal conditions of operation and for
accident conditions, and on the methods and teahmeans for its processing and/or
conditioning, storage and transport. The considaraif waste should cover solid, liquid
and gaseous waste, as appropriate, in all stagétee afevelopment of measures to deal
with radioactive waste safely throughout the lifegi of the plant. This section should
consider the options for the safe predisposal memagt of waste.

Measures to minimize the accumulation of waste peed at all stages of the lifetime of
the plant should be described. This should inclo&sures taken to reduce the waste
arising to a level that is as low as practicablee dssessment should show that both the
volume and the activity of the waste are minimigegduch a way as to meet any specific
requirements that may be posed by the design oiéisée storage facility.

11.2 Liquid waste management systems

This section should describe the capabilities @& piant to control, collect, process,
handle, store, and dispose of liquid radioactivesterggenerated as the result of normal
operation, including AOOs.

11.3 Gaseous waste management systems

This section should describe the capabilities @& piant to control, collect, process,
handle, store, and dispose of gaseous radioactgtevgenerated as the result of normal
operation and AOOs.

11.4 Solid waste management systems

This section should describe the capabilities @& gtant to control, collect, handle,
process, package, and temporarily store prior ipn#nt wet and dry solid radioactive
waste generated as a result of normal operaticludmg AOOSs. In this section, the term
"solid waste management system"” means a permanesiéled system.

11.5 Process and effluent radiological monitoring a nd sampling
systems

This section should describe the systems that moaitd sample the process and effluent
streams in order to control releases of radioaatnaerials generated as the result of
normal operations, including AOOs, and during plaséa accidents.
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Chapter 12. Radiation protection

This chapter should provide information on the pglistrategy, methods and provisions
for radiation protection. The expected occupatiaaiation exposures during normal
operation and AOOs, including measures to avoid rasttict exposure, should also be
described

The description provided should either include igfbdescription of the ways in which

adequate provisions for radiation protection hagerbincorporated into the design or
refer to other sections of the SAR where this imfation can be obtained. It should be
explained how the basic protection measures of, tarsance and shielding have been
considered. It should be demonstrated that apipridesign and operational
arrangements have been made to reduce the amoumh@tessary radiation sources,.

12.1 ALARA considerations

This section should provide a description of therapng organization’s policy and the
operational application of the ALARA (as low as seaably achievable) principle. It
should be in line with the conceptual descriptiamd should demonstrate that the
recommendations for the application of the ALARAnpiple have been followed.

The section should provide the estimated annualgatcy of the plant’s radiation areas
during normal operation and in AOOs. In order tduee radiation doses to workers, the
necessity of their presence in certain plant andeee radiation levels are high should be
investigated (in order to limit working hours iroge areas).

12.2 Radiation sources

This section should provide a description of allsite radiation sources, with account
taken of both contained and immobile sources antenpi@al sources of airborne
radioactive material. It should also cover the pgmegathways of exposures.

12.3 Radiation protection design features

This section should provide a description of theigle features of the equipment and the
facility that ensure radiation protection. It shbpkovide information on the shielding for
each of the radiation sources identified, desctifgefeatures for occupational radiation
protection, describe the instrumentation for fixadea monitoring of radiation and
continuous monitoring of airborne radioactive miadeland the criteria for their selection
and placement, and address design provisions fpidacontamination of equipment, if
necessary.

The principles of radiation protection applied e tdesign should be stated. Examples
are:

(a) No person shall receive doses of radiatiorxoess of the authorized dose limits as a
result of normal plant operation;

(b) The occupational exposures in the course ahaboperation shall be ALARA;
(c) Dose constraints shall be used to avoid inexpuih the dose distributions;
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(d) Measures shall be taken to prevent any workera receiving doses near the dose
limits year by year;

(e) All practicable steps shall be taken to prevewtidents with radiological
consequences;

(f) All practicable steps shall be taken to minienthe radiological consequences of any
accident.

The section should also provide relevant detaithefarrangements for the monitoring of
all significant radiation sources, in all activgithroughout the lifetime of the plant. This
should include adequate provisions for monitoringcover operational states, design
basis and beyond design basis accidents and, \&pprepriate, severe accidents.

12.4 Dose assessment

Where radiation dose targets are included in thegdespecification, these should be
stated here. If relevant, this section should atstude any radiation dose targets that
relate to the dose levels expected for membersi@fpublic from the operation of the
plant throughout its operating lifetime.

It should be demonstrated, for the overall desigat suitable provision is made in the
design, layout and use of the plant to reduce dasésradioactive releases from all
sources. Such provisions should include the adeqiesign of systems, structures and
components so that exposures in all activitiesuihout the lifetime of the plant are
reduced or, where no significant benefit accruesmfrthe activities concerned,
eliminated. Reference to the chapter of the SARI@scription and conformance to the
design of plant systems on this subject may becgpate.

12.5 Operational radiation protection programme

This section should describe the administrative aoization, the equipment,
instrumentation and facilities, and the proceddioeshe radiation protection programme.
It should be demonstrated that, the plant radiatimiection programme is based on a
prior risk assessment that takes into accountdbation and magnitude of all radiation
hazards, and covers:

(a) Classification of work areas and access cagntrol

(b) Local rules and supervision of work;

(c) Monitoring of individuals and the workplace;

(d) Work planning and work permits;

(e) Protective clothing and protective equipment;

(f) Facilities, shielding and equipment;

(g) Health surveillance;

(h) Application of the principle of optimization pfotection;
(i) Source reduction;

() Training;
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(k) Arrangements for response to emergencies.
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Chapter 13. Conduct of operations

This chapter should contain a description of thpartant operational issues relevant to
safety throughout the lifetime of the plant and wHoalso present the operating

organization’s approaches to address the identi$gaes adequately. The chapter should
provide assurance that the applicant will estabdistt maintain a staff of adequate size
and technical competence and that operating plarizetfollowed by the licensee are

adequate to protect public health and safety.

13.1 Organizational structure of operating organiza  tion

This section should provide a description of theamgements of the operating
organization and specify the functions and resglitgés of the different components
within it. The organization and responsibilitiesref/iew bodies (e.g. safety committees
and advisory panels) should also be described. déecription should cover the
organizational structure, its functions and resfulitees, the number and the
qualifications of personnel, and should be directedactivities that include facility
design, design review, design approval, constroati@nagement, testing, and operation
of the plant. The description of the organizatios@licture should demonstrate that all
the management functions for the safe operatiothef power plant, such as policy
making functions, operating functions, supportingdtions and reviewing functions, are
adequately addressed.

This section should also identify qualification uggments for key staff, which should be
described in terms of educational background amgemence requirements, for each
identified position or class of positions.

13.2 Training

3.168. This section should provide justificatioattthe training programme for plant staff
is adequate to achieve and maintain the requineel & professional competence of staff
throughout the lifetime of the plant. Informatiomosild be provided to describe the staff
training programme, including refresher trainingl aetraining, and also the applicable
documentation system for recording the presenttiposi for plant staff. Training
programmes and facilities, including simulator li#ieils, should reflect the status,
characteristics and behaviour of the plant unitd, ghould be briefly described.

It should be demonstrated that a systematic apprtmadraining is to be adopted. This
may include a training programme based on an asabyshe responsibilities and tasks
involved in the work, and should apply to all pemsel, including managers.

Where the licensing regime includes provision for licensing of operators, the section
should describe the system and explain the prawssibat will be put in place to comply
with these licensing requirements.

13.3 Operational programme implementation

Operational programmes are specific programmesateatequired by regulations. This
section of the SAR should sufficiently describe lsymrogrammes and provide the
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schedule for implementation of the programmes. dalpoperational programmes are
described below:

Maintenance, surveillance, inspection and testing

In this sub-section the SAR should provide a dpfion and justification of the
arrangements that the operating organization isténdhave in place to identify, control,
plan, execute, audit and review maintenance, dlamee, inspection and testing
practices that influence reliability and affect laar safety.

The surveillance programme should be such as tibyvitrat the provisions for safe
operation that were made in the design and werekelde during construction and
commissioning continue to be in place throughoatlifletime of the plant, and to provide
data to be used for assessing the remaining sefiWeeof structures, systems and
components. In addition, it should be demonstrated the surveillance programme is
adequately specified to ensure the inclusion ofeddlvant aspects of the OLCs. It should
also be demonstrated that the frequency of suaved is based on a reliability analysis,
including, where available, a PSA and a study gbegence gained from previous
surveillance results or, in the absence of botlaised on the recommendations of the
supplier.

This sub-section should also include informatiostifying the appropriateness of the
plant inspections, including in-service inspectiorejuired to help demonstrate that the
plant meets the specified standards, satisfiesngpection criteria adopted and remains
capable of performing the required safety functidnsparticular, emphasis should be
placed on the adequacy of the in-service inspestajrthe integrity of the primary and

secondary coolant systems, owing to their impogatacsafety and the severity of the
possible consequences of failure.

The operating organization should also identify takting that can affect the safety
functions of a NPP. This should include, in additto a schedule of identified testing, a
system for ensuring that testing is initiated, iegrout and confirmed within the
timescales allowed. This section should also refenethods for the audit and review of
the testing identified.

Core management and fuel handling

The SAR should demonstrate that the operating argaon makes the necessary
arrangements for all operational activities asgediavith core management and fuel
handling to ensure the safe use of the fuel inrdlaetor and safety in its transport and
storage on the site. It should be shown that, &@hebatch refuelling, tests are performed
to confirm that the core performance meets thegadsitent. It should also be shown that
the core conditions are monitored and compared prgtlictions to determine whether
they are as expected and are within operationatslinm addition, it should be shown that
criteria have been established and procedureslissiadh for dealing with failures of fuel
rods or control rods, so as to minimize the amowftission products and activation
products in the primary coolant or in gaseous effts.

Management of ageing

The operating organization should identify all paot the plant that can be affected by
ageing and should present the proposals made tessing the issues identified. This
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includes, among others, the operating organizati@moposals for appropriate material
monitoring and sampling programmes where it is tbtimat ageing or other forms of
degradation may occur that may affect the abilftg@mponents, equipment and systems
to perform their safety function throughout theetifne of the plant. Appropriate
consideration should be given to analysing the ldaekl of operational experience with
respect to ageing.

Control of modifications

The operating organization should describe the geeg method of identifying,
controlling, planning, executing, auditing, reviegi and documenting the necessary
modifications to the plant throughout its lifetimEhis should take account of the safety
significance of the proposed modifications to allivem to be graded and referred to the
regulatory body, where necessary. The modificatontrol process should cover the
changes made to the plant systems and compondi®@s, @lant procedures and process
software. It should also be demonstrated that thdification control covers permanent
and temporary changes to the plant. When a proposatification would affect the
performance of the operators or the operating azg#ion, it should be demonstrated that
provisions are in place to ensure that the priesipf human factors engineering are
considered and applied throughout the design amdementation of the modifications.
Records of all modifications should be retained|,avhere necessary, all documentation,
procedures, instructions and drawings should beimely revised to reflect these
changes. It should also be demonstrated that tl@ireznents for configuration
management are met in the implementation of thet pleodifications.

Programme for the feedback of operational experiere

The operating organization should present propdeals programme for the feedback of

operational experience to be implemented. The arogre should provide measures to
ensure that plant incidents and events are idedtifrecorded, notified, investigated

internally, as appropriate, and used to promoteaecdd plant performance and safety
culture through the adoption of appropriate coungasures to prevent recurrences, and
should permit the regulatory body to be informedieve necessary. The programme
should include consideration of technical, orgatnireal and human factor aspects.

Where relevant, arrangements made for reportingaaaty/sing low level events and near

misses should be described.

The programme for feedback of operational expedeshould also address the provisions
for the evaluation of experience gained from openal events at similar plants, the
identification of generic problems and the impletagon of measures for improvement,
if necessary.

This section of the SAR should demonstrate theability of the proposed system for
feedback of operational experience for the purpokenalysing the root causes of
equipment failures and human errors, improving pdscriptions and operational
procedures, and assessing the need for backfiiimdy modernization of the plant,
including organizational changes, if necessary.

Documents and records
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The operating organization should provide detaédsehof the provisions for creating,
receiving, classifying, controlling, storing, re&ing, updating, revising and deleting
documents and records that relate to the operatewiavities over the lifetime of the
plant In particular, this should include the operatortscamentary provisions for the
management of plant configuration, as well as thanagement of waste and
decommissioning of the plant.

Outages

The operating organization should provide a desonp here of the relevant
arrangements for conducting periodic shutdown$iefreactor as the operating cycle and
other factors require. This should include meastoegnsure the safety of the plant
during the outage period, as well as measuresdorerthe safety of temporary personnel
working at the plant at the time. Particular attamtshould be paid to measures taken to
ensure safety during specific circumstances of gmjtasuch as multiple activities,
multiple actors from different fields and servicesmganization and planning, time
pressure, management of unforeseen events, feedbasiperience of outages and how
this experience is analysed and used to improventiegement of outages.

13.4 Plant procedures

This section should describe administrative andatpey procedures that will be used by
the operating organization (plant staff) to endinag routine operating, off-normal, and
emergency activities are conducted in a safe mahmegeneral, the SAR is not expected
to include detailed written procedures. Dependinglte stage of the project, the SAR
should either provide preliminary schedules forirtlpeeparation, or should provide a
brief description of the nature and content of gnecedures and a schedule for their
preparation. Four categories of the proceduresldimicovered as described below.

Administrative procedures

This sub-section should provide a description & ¢fgeneral administrative procedures
used by the operating organization to ensure tlie s@nagement of the plant. The

processes to develop, approve, revise and implerpnit procedures should be

described. A list of the main plant administratprecedures should be provided, together
with a brief description of their objective and temts.

Operating procedures

This sub-section should provide a description & ftant operating procedures. The
information presented should be sufficient to destiate that the operating procedures
for normal operation are developed to ensure that glant is operated within the
operational limits and conditions (OLCs). It shoaldo demonstrate that the operating
procedures provide instructions for the safe cohdfimormal operation in all modes,
such as starting up, power production, shuttingrda@oldown, shutdown, load changes,
process monitoring and fuel handling. It should éelicitly demonstrated that the
principles of human factors engineering have bearsidered in the development and
validation of the procedures.

Emergency operating procedures
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This sub-section should provide a description o ffrocedures, whether event or
symptom oriented, that will be used by the opemtoremergencies. A justification of
the approach selected should be provided and, wappmopriate, linked to the findings
of the plant safety analyses. Whichever approadeliscted, it should be demonstrated
that the required operator actions to diagnose daal with emergency conditions are
covered appropriately. The approach used for watitn and validation should be
presented, together with a list of the procedudset followed. It should be demonstrated
that the principles of human factors engineeringehHzeen considered in the development
and validation of the procedures.

Accident management guidelines

This sub-section should provide a description ef $klected approach to plant accident
management. The corresponding accident managemaeidliges developed to prevent
severe accidents, and to mitigate their conseqedahtigey do occur, should be described
and justified. The information provided should makeference to the accident
management programme at the plant, if approprlatehould be demonstrated that all
possible means, safety related or conventionaijadola at the plant or at neighbouring
units or externally, for preventing the releaseaafioactive material to the environment
have been considered. It should also be demordtriitat accident management
guidelines have been developed in a systematic wily,account taken of: the results
from severe accidents analysed and presented BARe the identified vulnerabilities of
the plant to such accidents; and the strategiesteel to deal with these vulnerabilities.

13.5 Security

Security issues are usually dealt with separatelgoming special regulations and

materials are withheld from public disclosure. Thection of the SAR should note that

the applicant's plans for physical protection @& tacility are described in a separate part
of the application. Optionally, a short descriptiointhe security programme for the site

and the implementation schedule for the programeanebe provided.
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Chapter 14. Plant commissioning

The operating organization should demonstratettieplant will be suitable for service
prior to its entering the operational phase. Theegss that the operating organization has
adopted to demonstrate this suitability should besgnted here. The operating
organization should describe the tests intende@lidate the plant’s performance against
the design prior to the operation of the plant. this purpose a well planned, controlled
and properly documented commissioning programmaldhze prepared and made ready
for implementation. The proposal of the commissignprogramme should be presented
in this chapter of the SAR. A clear link from théamt safety justification to the
commissioning programme should be demonstrated. ddmmissioning programme
should, among other things, confirm that the sdpaptéant items will perform within
their specifications and that in the various safststems they function together to ensure
that the system’s safety functions are reliablyfqrened. In addition, the operating
procedures should be validated to the extent maue as part of the commissioning
programme, with the participation of the future igtieg personnel.

This chapter should also present the details ottimemissioning organization, including
the appropriate interfaces between design, congiru@nd operating organizations
during the commissioning period, which should idduany provisions for additional
personnel and their interactions with the commisisig organization. It should also be
shown that sufficient numbers of qualified opergtipersonnel at all levels will be
directly involved in the commissioning process. Pinecesses established to develop and
approve test procedures, to control test performamud to review and approve test
results should be described in detail. This shoudtiide the process to be followed when
the initial outcomes of the tests do not fully miet design requirements.

14.1 Specific information to be included in SAR pri or to
construction
Specific information to be included in the SAR prio plant construction should include:

» Description of the major phases of the initial {gstgramme and discussion of
the overall test objectives and general prereagsadir each major phase,

* A summary description of preoperational and/ortsiprtesting planned for
each unique or first-of-a-kind principal design ttea including the test
method and test objectives,

* The applicant's plans for using guidance in appleaegulatory guides in the
development and conduct of the initial test progranm

* The applicant's plans for the utilization of avil&a information on reactor
plant operating experiences to establish where aspimay be warranted in
the test programme,

* A summary description on the overall schedule,tiredato the expected fuel
loading date, for developing and conducting the omghases of the test
programme,
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The applicant's plans pertaining to the trial ugepant operating and
emergency procedures during the period of theairtist programme,

The applicant's general plans for the assignmehtgiditional personnel to
supplement his plant operating and technical shafing each major phase of
the test programme.

14.2 Specific information to be included in SAR pri or to
commissioning

Specific information to be included in the SAR prim plant commissioning should
include updated information on:

Description of the major phases of the test prognamand the specific
objectives to be achieved for each major phase,

Description of the applicant's organizational undgad any augmenting
organizations or other personnel that will maneymervise, or execute any
phase of the test programme,

Description of the system that will be used to dgvereview, and approve
individual test procedures, including the organaal units or personnel that
are involved and their responsibilities,

Description of the administrative controls thatlwibvern the conduct of each
major phase of the test programmes,

The measures to be established for the reviewyatiah, and approval of test
results for each major phase of the programme,

The applicant's requirements pertaining to the aligjpn of test procedures
and test data following completion of the test pamgme,

The list all regulatory guides applicable to ifitiest programmes that will be
used or alternative methods along with justificatior their use,

Information on the programme for utilizing availabbhformation on reactor
operating experiences in the development of tht@linest programme should
be described, including identification of the orgations participating in the,
their roles in the programme, and a summary ddsanipof their
gualifications,

The schedule for development of plant proceduresedlsas a description of
how, and to what extent, the plant operating andrgemcy procedures will be
use-tested during the initial test programme,

Description of the procedures that will guide itfuel loading and initial
criticality, including the safety and precautionamgasures to be established
for safe operation,

The schedule, relative to the fuel loading date, donducting each major
phase of the test programme,
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Test abstracts for all tests that will be conducteding the initial test
programme ; emphasis should be placed on systerdesigh features thét)
are relied on for the safe shutdown and cooldowtheffacility under normal
and faulted conditions, (2) are relied on for elsding conformance with
limits or limiting conditions for operation that MWibe established by the
technical specifications, and (3) are relied oprevent or to limit or mitigate
the consequences of anticipated transients andlptesi accidents.
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Chapter 15. Safety analysis

This chapter should provide a description of theults of the safety analyses performed
to assess the safety of a plant in response to &Ethe basis of safety criteria and
authorized limits on radioactive releases. Thesalyans include deterministic safety
analyses used in support of normal operation, aealyf AOOs, design basis events,
beyond design basis events and selected sevedeats;iand PSAs. The description may
be supported by reference material, where necesbEaeylevel of details provided in this
chapter should develop with increasing stageseptbject.

The information provided in the chapter on safetglgses should be sufficient to justify

and confirm the design basis for the items impdrtansafety, and to ensure that the
overall plant design is capable of meeting theb#istaed acceptance criteria, in particular
the authorized limits for radiation doses and radive releases for each category of
plant conditions.

All analyses demonstrating comprehensively plafetgashould be preferably addressed
in this single chapter. If this is not the case, if certain analyses are placed in other
chapters of the SAR, then proper reference to thbapters should be made here.

15.1 General considerations

This section provides an introduction to the chame safety analysis. The scope of
safety analysis and the approach adopted shouldeberibed here, individually for
various plant states both within and beyond thégddsasis conditions, including internal
and external hazards. Any applicable referencerdeats used in safety analysis should
also be introduced here. Due to large complexitythef chapter it is appropriate to
describe the structure of the whole chapter ingbiion.

15.2 Safety objectives and acceptance criteria

This section should briefly describe how safetylgsia refer to the principles and
objectives of nuclear safety, radiation protectaord technical safety applicable to the
particular plant design, as previously identifiadhe chapter on general design aspects.

In particular both high level radiological acceptarcriteria as well as derived (detailed)
acceptance criteria specific to structures, syst@miscomponents for different classes of
events and types of analyses should be specifieesel criteria should not only take into
account different classes of events (including hds)aaccording their frequencies but
also different safety aspects (challenges to tinedba against releases of radioactivity) of
the same events.

The specification of the acceptance criteria shdoddwvell justified and documented in
this part of the SAR. The range and conditionspifliaability of each specific criterion
should be clearly specified (e.g. dependency on ftle¢ burn-up, use of specific
correlation or methodology for demonstration of teenpliance with the criterion).

15.3 Identification and classification of PIEs

The methods used to identify PIEs should be desdribhis may include, among other
things, the use of analytical methods such as mdetgc diagrams, hazard and
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operability analysis, and failure mode and effertalysis (FMEA). Initiating events that

can occur owing to human error should also be densd in the identification of PIEs.

Whichever method is used, it should be demonstridiadthe identification of PIEs has

been performed in a systematic way and has lede@évelopment of a comprehensive
list of events.

Events should be classified in accordance witlr thedicipated frequencies and grouped
according their types. The purpose of this classiion is: (a) To justify the basis for the
range of events under consideration; (b) To redinee number of initiating events
requiring detailed analysis to a set that incluthesmost bounding cases in each of the
various event groups credited in the safety analyisat that does not contain events with
identical system performance (such as in termsnoihg, plant systems response and
radiological release fractions); (c) To allow foffering acceptance criteria for the safety
analyses to be applied to differing event classes.

The basis for event classification should be dbedrand justified.

Typically the list of PIEs to be addressed in tWdRSwill cover AOOs and design basis
accidents. It should also include results from #rmalysis of beyond design basis
accidents performed. Some of the design basis etisidr beyond design basis accidents
may further develop, if additional faults are asedmand lead to severe accidents
involving significant core degradation and/or otesradioactive releases. The results of
severe accident analyses should also be includéteitsAR to the extent that they are
needed to demonstrate compliance with the accepteniteria (if applicable), as well as
needed for plant or system design or for developroéthe plant accident management
programme and to support emergency preparedness.

This process of event classification, in which iatirs of all types, both internal and
external to the plant, and all modes of operatinduding normal operation, shutdown
and refuelling, are considered, should lead testadi different classes of plant specific
events to be analysed. Different plant conditiswg;h as manual control or automatic
control, should be investigated. Different site ditions, such as the availability of off-
site power or the total loss of off-site power, @hloalso be evaluated, with account taken
of the possible interactions between plant mane=uvand the grid and, where
appropriate, possible interactions between differeactor units on the same site.
Failures in other plant systems, such as the stof@girradiated fuel and storage tanks
for radioactive gas, should also be considered.

The list of the plant specific events to be analysed presented in the SAR should
include, among others, internal PIEs such as: as&@eor decrease of heat removal;
increase or decrease of reactor coolant flow; nagctand power anomalies (including

mispositioning of a fuel bundle); increase or daseeof the reactor coolant inventory;
and the release of radioactive material from astbsn or component. In addition, a set
of internal PIEs, such as loss of support systenternal floods, fires and explosions,
internally generated missiles, the collapse ofcstmes and falling objects, pipe whip and
jet effects, and false containment isolation sigriehding to the loss of primary pump
cooling, derived from other considerations showddken into account.

The set of external PIEs to be considered shoulddle those due, where appropriate, to:
fires; floods; earthquakes; volcanism; extreme wingnd other extreme weather
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conditions; biological phenomena; human inducedh&s/such as aircraft crashes and
explosions; toxic and asphyxiant gases and corogases and liquids; electromagnetic
interference; damage to water intakes; and thectsffef explosions at nearby industrial
plants and parts of transport networks.

15.4 Human actions

This section should describe and justify in genénal approaches adopted to take into
account human actions in the different types oétyafnalyses and the methods selected
to model these actions in each type of analysidfei®inces in approaches to
consideration of human actions between determinatd probabilistic analyses should
be described.

15.5 Deterministic analyses

In this section of the SAR all the deterministi@bses performed to evaluate and justify
plant safety should be considered. Deterministifetgaanalysis predicts the plant
response to PIEs in specific predetermined operaltistates. It applies specific rules and
uses specific acceptance criteria. The analysésatiypfocus on neutronics and thermal-
hydraulic, structural and radiological aspects trate analysed with different
computational tools.

15.5.1 General description of the approach

In general, the deterministic analysis for designppses should be conservative, i.e. to
ensure sufficient safety margins. The analysis eyobbd design basis accidents is
generally less conservative than that of desigmshkascidents. It is acceptable that best
estimate codes are used for deterministic analys®esded that they are either combined
with a reasonably conservative selection of in@tadr associated with the evaluation of
the uncertainties of the results. The SAR shoulscdiee how conservatism in safety
analysis has been ensured.

The models and the computer codes used for thendeistic analyses as well as the
general assumptions made concerning plant parasnetee operability of systems,
including control systems, and the operators’ adti@f any) in the events should be
described. Sufficiently detailed plant data used development of the plant models
should be provided in order to provide for indepantdverification of safety analysis.
Important simplifications made should be justififidhe set of limiting assumptions for
safety analysis used in the deterministic safeblymes performed for the different types
of PIEs should be described in this section.

A general summary of the verification and validatirocesses used for the computer
codes should be presented, with reference to netegled topical reports. Any computer
programmes used should be identified with referdncthe supporting documentation.
Emphasis should be given to the substantiationhef d@pplicability of the computer
programme to the particular event, and referencmldhbe made to the validation
documentation, which should refer to relevant sujpg experimental programmes
and/or actual plant operating data. The validasi@tus of the plant model should also be
presented.
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Any general guidelines for the analysis (such ashenchoice of operating states of
systems and/or support systems, conservative teteysl and operator actions) used in
setting up the methods and models used to demtmsitaeptability in the deterministic

safety analyses should be described.

15.5.2 Safety in normal operation
This section should demonstrate that the normaladip@s of the plant can be carried out
safely and hence confirm that

» radiation doses to workers and members of the pubid planned discharges
and/or releases of radioactive material from trenphkre within the authorized
limits.

e Plant parameters are maintained within the bouadaspecified by the plant
limits and conditions.

All possible conditions of normal operation shoblkl analysed. Typically these should
include conditions such as:

(a) Normal reactor startup from shutdown, to caiity, to full power,
(b) Power operation, including full power and loamger operation;

(c) Changes in reactor power, including load follmwdes and return to full power after
an extended period at low power, if applicable;

(d) Reactor shutdown from power operation;

(e) Hot shutdown;

() The cooling down process;

(9) Refuelling during normal operation, where aggltile;

(h) Shutdown in a refuelling mode or another maiatee condition that opens the
reactor coolant or containment boundary;

(i) Handling of fresh and irradiated fuel.

15.5.3 Analysis of individual groups of PIEs

This section should provide a description of theults of the analyses of AOOs and
design basis accidents performed to provide a tatermonstration of the fault tolerance
of the engineering design and the effectivenesbetafety systems. The analyses should
cover events initiated during all normal operatiostates, including low power and
shutdown modes. All potential sources of radiolabibazards should be considered,
including spent fuel pools or radwaste treatmerstesyis. Not only internal initiating
events, but also internal and external (both naasavell as man-made) hazards should
be covered.

For each class of PIE it may be sufficient to asalgnly a limited number of bounding
initiating events that can then represent a boundisponse for a group of events. The
basis for these selected bounding events shouldeberibed. Those plant parameters
important to the outcome of the safety analysisukhde identified. These would
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typically include: reactor power and its distrilmutj core temperature; cladding oxidation
and/or deformation; pressures in the primary andorsgary system; containment
parameters; temperatures and flows; reactivity fanehts; reactor kinetics parameters;
and the worth of reactivity devices.

Those characteristics of the protection systemudicg operating conditions in which
the system is actuated, any time delays and theraysapacity after actuation claimed in
the design, should be specified and demonstratedetaonsistent with the overall
functional requirements of the system as describetie chapter on the description of
and conformance to the design plant systems cbAfR.

In some cases different analyses may be necessary fsingle PIE in order to
demonstrate that different acceptance criterianage It should be demonstrated that all
the relevant acceptance criteria for a particul& &e met, and results from as many
analyses as necessary should be explicitly inclinidie SAR.

For each individual group of PIEs analysed, a sgpasubsection should be included that
provides the following information:

(@) PIE: A description of the PIE, the class to which th& BElongs and the acceptance
criteria to be met.

(b) Accident boundary conditions: A detailed description of the plant operating
configuration prior to the occurrence of the Pl model specific and event specific
assumptions, and the computer codes used. A desaoriphould also be included of
systems and operator actions that are creditdteiamalysis, such as:

(i) Normally operating plant systems and supposteys;
(i) Normally operating plant instrumentation arahtrols;
(i) Plant and reactor protection systems;

(iv) Engineered safety systems and their actuaesrpoints;
(v) Operator action, if any.

(c) Initial plant state: Specific values of important plant parameters aitthl conditions
used in the analysis; these may be presented @ble.tAn explanation should be
provided of how these values have been chosen laaddégree to which they are
conservative for the specific PIE being analysed.

(d) Identification of additional postulated failures: A discussion of any additional single
failure postulated to occur in the accident scenand a justification of the basis for
selecting it as the limiting single failure.

(e) Plant response assessment: A discussion of the modelled plant behaviour,
highlighting the timing of the main events (initevent, any subsequent failures, times at
which various safety groups are actuated and timnéhech a safe long term stable state is
achieved). Individual system actuation times, idolg the reactor trip time and the time
of operator intervention, should be provided. Kegrgmeters should be graphically
presented as functions of time during the evene. Jdrameters should be selected so that
a complete picture of the event’s progression camlitained within the context of the
acceptance criterion being considered. For exampleevaluating fuel cladding
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temperatures, parameters such as power, heafpflessure of the RCS, fluid inventories
of the RCS, fuel temperatures and flow rates in éh@rgency core cooling system
should be given, where appropriate to the type design of the reactor. The results
should present the relevant plant parameter amangarison with the acceptance criteria,
with a final statement on the acceptability of thsult. The status of the physical barriers
and the fulfilment of the safety functions shoulsbabe discussed.

(f) Assessment of radiological consequences: The results of the assessment of
radiological consequences, if applicable, shoulgpiesented. The key results should be
compared with the acceptance criteria, and coramgsbn meeting the acceptance criteria
should be clearly stated.

(9) Sengitivity studies and uncertainty analyses. The results of sensitivity and uncertainty
analyses, if applicable, performed to demonstragerbbustness of the results and the
conclusions of the accident analyses should bepted.

15.5.4 Consideration of design capability for beyond design basis
accidents

In addition to the analysis of design basis eveag]ysis should also be performed and
presented to demonstrate the capability of thegdetsi mitigate certain beyond design
basis accidents without resulting in a core mdiie Thoice of the events of this class to
be analysed may be made partly on the basis afnatregulations, a PSA or any other
fault analysis that identifies potential vulner@éibs of the plant. Events that may
typically fall into this category are sequencesoimng more than one single failure
(unless they are taken into account in the desagmskbaccident at the design stage), such
as: plant AC blackout; anticipated transient withearam; design basis events with
degraded performance of the protection system a@inerred safety features; and
sequences that lead to containment bypass andifinement bypass. The basis for the
selection of events should be described and jadtifi this subsection.

The analyses can use best estimate models and @gswsnand may take credit for
realistic system action and performance, non-safdated systems and realistic operator
actions. Where this is not possible, reasonablgenmtive assumptions should be made
in which the uncertainties in the understandinghef physical processes being modelled
are taken into account.

The format and content of the analyses of beyorsigdebasis accidents to be presented
in this part of the SAR should be consistent whk presentation of the analyses for
AOOs and design basis events, with the followinglifncations:

(@) The objective of the analysis of beyond dedigisis events and/or the specific
acceptance criteria should be stated.

(b) A discussion of the additional postulated fiahiin the accident scenario should be
provided, together with a discussion of the basigheir selection.

(c) Whenever operator action is taken into accoiirghould be demonstrated that the
operators will have reliable information, suffictetime to perform the required actions
and procedures to follow, and will have been trairihe key results should be compared
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with the specific acceptance criteria, and the kmiens on meeting the acceptance
criteria should be clearly stated.

15.5.5 Severe accidents

Where required, this part of the SAR should prowadéescription in sufficient detail of
the analysis performed to identify accidents than ¢tead to significant core damage
and/or off-site releases of radioactive materiav€se accidents). The challenges to the
plant that such events represent and the extewhich the design may reasonably be
expected to mitigate their consequences shouldobsidered, justified and referenced
here.

The severe accident analysis should generally beedaout using best estimate

assumptions, data, methods and decision criteaeftheless reasonably conservative
assumptions should be made which take accounteairtioertainties in the understanding
of the physical processes being modelled and erpn¢tation of the results in terms of

predicted timing and severity of phenomena.

Another issue is connected with assumptions reggrdperability of plant systems in

case of severe accidents. Consideration of opéyabfl all plant systems even beyond
their normal operating range is usually recommeratetiacceptable for development of
severe accident management guidelines, but is a@mnplicated to rely on survivability

of systems in demonstrating acceptability of thenpldesign. In addition, majority of

systems would not be available due to complete tickormal and emergency power
supply. It is therefore advisable to demonstrateeptability of the design using only
systems dedicated to severe accident mitigation.

In addition to demonstration of the acceptabilifyttoe design, the results of the most
relevant severe accident analyses used in the ajgweht of the accident management
programmes and emergency preparedness plannirigefgalant should be specified and
presented in this section. The accident managemeasures that could be carried out to
mitigate the accidents’ effects, and also to prewvidput for emergency planning and
preparedness, should have been identified and izetihin the severe accident analysis.
Reference should be made to those relevant chapit¢he SAR in which these results
are used.

15.6 Probabilistic analyses

An integrated review of the plant design and openal safety should be used to
complement the results of the deterministic analysed to give an indication of the
success of the deterministic design in achieving diesign objectivesOne possible
means of undertaking an integrated review is thnotlge use of a PSA. This section
should provide a description of the scope of thé& Bfudy, the methods used and the
results obtained, covering both Level 1 and Leve$t@dies, as applicable. If any
quantitative probabilistic safety criteria or goh&sse been used in the development of the
plant design (as mentioned in the section of th& & probabilistic design criteria),
these should also be referred to here.

Topics that should be considered for inclusiorhm discussion on the methods and scope
of the PSA may include:

Page 75 of 160



PROPOSED TABLE OF CONTENTS FOR SAFETY ANALYSIS RERTS BN-JB-1.12

(a) Justification of the selected scope of the B&Mly;

(b) Accident sequence modelling, including evengusmce and system modelling,
human performance analysis, dependence analysis ctassification of accident
sequences into plant damage states;

(c) Data assessment and parameter estimationdinglthe assessment of the frequency
of initiating events, component reliability, commoause failure probabilities and human
error probabilities;

(d) Quantification of accident sequences, includiogcertainty, importance and
sensitivity analyses;

(e) Source term analysis and assessment of ofésitsequences.

The summary results of the probabilistic analydesikl be described in this part of the
SAR. These results should be presented in suchrmenahat they clearly convey the
quantitative risk measures and the aspects of ldrg design and operation that are the
most important contributors to these risk measuldss section should refer to the
completed plant PSA study being documented as aatepreport. The PSA study itself
should be made available for review as a sepaggiertr to the regulatory body, if
required.

If quantitative probabilistic safety criteria halveen used in the development of the plant
design, a comparison of the main PSA results widse criteria should be provided to
demonstrate compliance. These criteria may relatkoth individual and societal risk
measures to ensure that all aspects of assess&niskis to the public due to the plant
have been adequately considered.

15.7 Summary of results of the safety analyses

This section should provide a summary of the oVeedults of the safety analyses,
individually for each category of the events andresng both deterministic and
probabilistic analysis. It should be confirmed tha requirements of the analyses have
been met in every respect, providing justificatiorequirements have been changed, and
clearly justifying where requirements have not bee entirely or have been changed as
a result of further considerations. In the lattasecany compensatory measures taken to
meet the safety requirements should be specified.
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Chapter 16. Operational Limits and Conditions
(Technical Specifications)

The OLCs form an important part of the basis oncwhhe operating organization is
authorized to operate the plant. The OLCs can relibgresented as part of the SAR; or
they are prepared as a separate document th&tienmeed in the SAR.

16.1 Use and application

This section should describe the way how the OL&&Heen developed, their scope and
range of applicability. The licensing process staggnerally include a consideration of
the OLCs in the form of controls, limits, conditgrrules and required actions that are
formally derived from the safe operating envelopbe safe operating envelope is
encompassed by the possible operating states agtluidthe establishment of the design
basis. This is to ensure that the operation ofpthat will not present an intolerable risk
to the health and safety of workers or the puldpmgration being at all times within the
safe operating regime established for the plane TiLCs should provide clear and
unambiguous instructions to operators that arealgléaked to the safety justification for
the plant.

16.2 Safety limits

If included in the SAR, detailed OLCs for operatigimuld contain numerical values of
limiting parameters and operability conditions pétems and components.

16.3 Limiting conditions for operation, protection thresholds,
actions, and surveillance requirements

The corresponding requirements for surveillanceintanance and repair to ensure that
these parameters remain within acceptable limits that systems and components are
operable should also be specified and describelisnsection. Where appropriate such
requirements should be justified by means of a PI3. actions to be taken in the event
that operational limits and conditions are notifigdfl should also be clearly established.

16.4 Administrative requirements

In some cases, essential administrative aspeath, aithe minimum shift composition

and the frequency of internal reviews, are alsoeced by the operational limits and

conditions. Reporting requirements for operatiosatnts should also be covered. The
relevant administrative requirements should be rilgsd in this section.

16.5 Bases

In this section it should be demonstrated that @eCs have been developed in a
systematic way. In particular, the OLCs should bsedl on the safety analyses of the
plant and its environment in accordance with thevigions made in the design. The
OLCs should be determined with due account takehefincertainties in the process of
safety analysis. The justification for each of @eCs should be substantiated by means
of a written indication of the reason for its adoptand any relevant background
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information. Amendments should be incorporated asessary as a result of testing
carried out during commissioning.
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Chapter 17. Management systems

17.1 General considerations

This section should describe the operating orgéiniza overall management structure
and introduces management of safety as an integnaponent of the management of the
entire organization. This should include the rolek on-site safety assessment
organizations and any off-site safety advisory catteses that will advise the operating
organization’s management. The aim is to demorstizt the operating organization
will be able to fulfil its responsibility to operathe plant safely throughout its operating
lifetime.

The framework and components of the system for gemant of safety should be
described.

17.2 Specific aspects of management of safety proce  sses

The site management structure and technical suppganization of the operator should
be described in this section. The way in which i@ management control of the
design and operating organizations will be achieseds to promote safety, as well as
the measures employed to ensure the implementatidrobservance of the management
safety procedures, should be presented and juktiffieparticular, following aspects of
the management of safety should be described:

* Implementation of the management system, includefgty culture, grading
in the system and its documentation.

* Responsibilities of senior management for the dgwaknt and
implementation of an effective management system.

 Resource management, including management of hunmesources,
infrastructure and the working environment.

» Specification and development of the processe$®fristallation, including
some generic processes of the management system.

* Measurement, assessment and improvement of thegemeat system of a
nuclear installation.

17.3 Consideration of safety culture

This section should present the operating orgdoizat strategy to encourage the
development, maintenance and enhancement of agstafety culture throughout the
lifetime of the plant. The information provided sid demonstrate that the necessary
arrangements are adequate and are in place atathie phese arrangements should be
aimed at promoting good awareness of all aspectafety and at regularly reviewing
with staff the level of safety awareness achievedhe site. The operating organization
should, where possible, determine indicators oétgatulture and should develop a
programme to monitor such indicators. The staff uthobe consulted on the
determination of these indicators and should be k&prmed of the outcome of the
reviews. Action should be taken in response toiadigations of declining safety levels.
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17.4 Monitoring and review of safety performance

The information presented in this section shoulchalestrate that an adequate audit and
review system has been established to provide asseirthat the safety policy of the
operating organization is being implemented efietyi and that lessons are being
learned from its own experience and from that bkat, to enhance safety performance.
It should be shown that means for independent \saétiew are in place and that an
objective internal self-evaluation programme supgrbrby periodic external reviews
conducted by experienced industry peers is estadislt should also be shown that
relevant measurable indicators of safety performamce used to enable senior
management to detect and respond in a timely waynyoshortcomings and deterioration
in safety.

This section should include a description of the/ wawhich the operating organization
intends to identify any development of the orgatarathat could lead to the degradation
of safety performance and should justify the appadgness of the measures planned to
prevent such degradation.

17.5 Quality Management

The principal aspects of the quality managemeniesysleveloped for the plant should
be described in this subsection. It should be destnated that appropriate provisions for
quality management, including a QA programme, amtitareview and self-assessment
functions, have been implemented for all safetatesl plant activities. These activities
should include design, procurement of goods andices (including the use of
contractors’ organizations), plant construction apegration, maintenance, repair and
replacement, in-service inspection, testing, rdifuggl modification, commissioning and
decommissioningThe quality management arrangements should covetysmatters
relating to the plant throughout its lifetime.
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Chapter.18 Human Factors Engineering

Chapter 18 of the SAR should describe how stat&@fart human factor engineering
(HFE) principles are incorporated into (1) the plieay and management of HFE
activities; (2) the plant design process; (3) tharacteristics, features, and functions of
the human-system interfaces (HSIs), procedurestraiming; (4) the implementation of
the design; and (5) monitoring of performance at shie. This chapter should illustrate
how human characteristics and capabilities are easfolly integrated into the NPP
design in such a way that they result in a statéefart design and support successful
performance of the required job tasks by plant garsl. Although this chapter should
cover the issues associated with the human factrgprehensively, it is obvious that
such factors should be adequately considered iryrother chapters of the SAR, e.g. in
chapters relevant for siting, operation, safetyyasis, radiation protection, etc.

Description of this chapter was largely taken frihia RG 1.206 and it is recommended
to consult further this reference document for addal information.

18.1 HFE programme management
In this section the applicant should describe tieEHrogramme plan, including the
following topics:

* General HFE programme goals and scope,

» HFE team and organization,

» HFE process and procedures,

» HFE issues tracking,

* HFE technical programme.

18.2 Review of NPP operating experience

The objective of this section is to document thatapplicant has identified and analyzed
HFE-related problems and issues in previous designgshis way, negative features

associated with predecessor designs may be avoidiet current one, while retaining

positive features. The SAR should describe theiegufs operating experience review
(OER) and how it was used to identify HFE-relataféty issues.

In addition to specification of objectives and seaj the assessment, the section should
also describe in sufficient details the methodolagged for the development and
assessment, and to summarize the results of teesmsent (this comment applies equally
to all subsequent sections 18.3 through 18.12.

18.3 Functional requirements analysis and function allocation

This section should describe the objectives offtimetional requirements analysis and
the scope of the analyses performed. The objeofitieis section is to document that the
applicant allocated those functions to human astesy resources in a manner that takes
advantage of human strengths and avoids humarations. The scope should include
identification and analysis of those functions tmaist be performed to satisfy the plant’s
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safety objectives; that is, to prevent or mitigdite consequences of postulated accidents
that could cause undue risk to the health and ysafethe public. The SAR should
describe the objectives of the applicant’s functiincation analysis and the scope of the
analyses performed. The scope should include asalysequirements for plant control
and the assignment of control functions to (1) pengl (e.g., manual control), (2) system
elements (e.g., automatic control and/or passiedf-centrolling features), and (3)
combinations of personnel and system elements, (sltared control or automatic
systems with manual backup).

18.4 Task analysis

This section should describe the objectives angesadf the applicant’s task analysis
including assumptions and bounding conditions. Disgective of this section is to
document that the applicant’s task analyses idetti# specific tasks that are needed for
function accomplishment and their information, eohtand task support requirements.
The scope description should address how représentand important operations,
maintenance, test, inspection, and surveillandestagre selected, as well as the range of
operating modes included in the analyses. The Sédergtion should also discuss the
use of PSA/human reliability analysis (HRA) analyd$er the identification of the risk-
important HAs, including the monitoring and baclaf@utomatic actions.

18.5 Staffing and qualifications

This section should describe the objectives ofapglicant’s staffing and qualifications
analyses, and the scope of the analyses perforfirteal.objective of this section, in
coordination with Section 13.1, is to document tkia¢ applicant has analyzed the
requirements for the number and qualifications @fspnnel in a systematic manner that
includes a thorough understanding of task requindsneand applicable regulatory
requirements. The scope should include the numberqaalifications of personnel for
the full range of plant conditions and tasks, idahg operational tasks (normal,
abnormal, and emergency), and plant maintenancetesiohg (including surveillance
testing). The personnel that should be considereldde licensed control room operators
and other categories of personnel, including noeAsed operators, shift supervisor, shift
technical advisor, instrument and control techmgcielectrical maintenance personnel,
mechanical maintenance personnel, radiological eptmin technician, chemistry
technician, and engineering support personnelddtttian, any other plant personnel who
perform tasks that directly relate to plant saftguld be addressed.

18.6 Human reliability analysis

This section should describe the objectives ofaiglicant’s use of the HRA in the HFE
programme. The objective and scope of this sediento document that the applicant
has incorporated the HRA/PSA results into otheiviiets of the HFE programme such
that risk-important human actions have been thdirlyugddressed in the design of the
plant.
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18.7 Human-system interface design

The objective of this section is to document theliapnt’'s HSI design process and
scrope, including the translation of function aragkt requirements into the detailed
design of alarms, displays, controls, and otheeetspof the HSI through the systematic
application of HFE principles and criteria. The SARould also describe the process by
which HSI design requirements are developed andddSigns are identified and refined.

18.8 Procedure development

The objective of this section is to document, iordination with Section 13.5, that the
applicant’'s development programme incorporates Hfiiciples and criteria, along with

other design requirements, to develop procedureg #re technically accurate,

comprehensive, explicit, easy to use, and validalBte SAR should describe the
objectives and scope of the applicant’s procedereldpment programme. This section
should address the following procedures:

» generic technical guidelines for EOPs,

* plant and system operations (including startup, ggowand shutdown
operations),

* test and maintenance,
» abnormal and emergency operations,
» accident management guidelines,

* alarm response.

18.9 Training programme development

The objective of this section is to document, irordination with Section 13.2, a
systematic approach for the development of perddraiaing. The SAR should describe
the objectives and scope of the applicant’s trgirpmogramme. The overall scope of
training should be defined, and should includeftilewing:

» Categories of personnel to be trained, includirgftill range of positions of
operational personnel. The objective of this sectis to document the
applicant’s HSI design process and scope, incluthiegranslation of function
and task requirements into the detailed designlaires, displays, controls,
and other aspects of the HSI through the systenagiplication of HFE
principles and criteria. The SAR should also dégctihe process by which
HSI design requirements are developed and HSI desige identified and
defined,including licensed and non-licensed persbnwhose actions may
affect plant safety.

» The full range of plant conditions (normal, upsetd emergency).

» Specific operational activities (e.g., operatiomsaintenance, testing and
surveillance).
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* The full range of plant functions and systems, udeilg those that may be
different from those in predecessor plants (e.qasspwe systems and
functions).

* The full range of relevant HSIs (e.g., MCR, remstaitdown panel, local
control stations, technical support centre) inalgdtharacteristics that may be
different from those in predecessor plants (e.ggpldy space navigation,
operation of “soft” controls).

18.10 Verification and validation of HFE results

The objective of this section is to document thHag Bpplicant's V&V activities to
confirm that the HSI design conforms to HFE deggnciples and that it enables plant
personnel to successfully perform their tasks toea® plant safety and other operational
goals. The scope should include the MCR, the restotédown panel, and local stations
associated with the risk important human actionse Bcope should identify which
aspects of the plant HFE were included in the HSkisupport verification, HFE design
verification, and integrated system validation.

18.11 Design implementation

The objective of this section is to document (& stage of the FSAR) how it will be

verified that the as-built design conforms to tlegified and validated design that resulted
from the HFE design process. The objectives anpesad the design implementation

should be described. The scope should includedfl@nfing considerations:

* V&V of design aspects that cannot be completedaas ¢f the HSI V&V
program,

» confirmation that the as-built HSI, procedures, #&aghing conform to the
approved design

» confirmation that all HFE issues in the trackingtsyn are appropriately
addressed.

The FSAR should describe how aspects of the dekignwere not addressed in V&V
will be evaluated. These aspects may include desi@racteristics, such as new or
modified displays for plant-specific design feayrend features that cannot be evaluated
in a simulator, such as control room lighting amisa. The FSAR should describe how
the final (as-built) HSIs, procedures, and trainimd) be compared with the detailed
design description to verify that they conform e tesign that resulted from the HFE
design process and V&V activities. Also, the FSARoWEd describe the process for
correcting any identified discrepancies. Justifarashould be provided for not changing
design features that cause discrepancies. In addithe FSAR should describe the
process for ensuring that all HFE-related issuesigh@nted in the issue tracking system
will be verified as adequately addressed.

18.12 Human performance monitoring

The objective of this section is to document theliapnt has prepared a human
performance monitoring strategy for determiningt tha significant safety degradation
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occurs because of any changes that are made ipléme and to confirm that the
conclusions that have been drawn from the Intedr&gstem Validation remain valid
over time. The SAR should describe the objectivas scope of the applicant’'s human
performance monitoring programme. The programmergeasn should address how the
programme provides reasonable assurance thatltbeiftg criteria are met:

* The design can be effectively used by personneluding within the control
room and between the control room and local corgtations and support
centres.

» Changes made to the HSIs, procedures, and trasingot have adverse
effects on personnel performance (e.g., changesnalo interfere with
previously trained skills).

* Human actions can be accomplished within estaldisinee and performance
criteria.

» The acceptable level of performance establishethgluhe integrated system
validation is maintained.
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Chapter 19. Emergency preparedness

This chapter should provide information on emerggmeparedness, demonstrating in a
reasonable manner that, in the event of an acciddhtactions necessary for the
protection of the public, workers and the plantldobe taken, and that the decision
making process for implementation of these actimosild be timely, disciplined, co-
ordinated and effective. The emergency preparedmeaagements should cover the full
range of accidents (in particular beyond designshbascidents and severe accidents) that
would have effects on the environment and the itdf-greas where preparations for the
implementation of protective measures are warranidée description should include
information on the objectives and strategies, omgdion and management, and should
provide sufficient information to show how the preal goals of the emergency plan will
be met.

Liaison and co-ordination with the actions of othathorities and organizations involved
in the response to an emergency should be desciibddtail. This should include a
description of the procedures used to implementsitdf protective actions for all
jurisdictions where urgent protective measures bmyarranted in the event of a severe
accident.

The provisions, including on-site and off-site exees, to ensure that appropriate
arrangements for emergency preparedness and respars in place before
commissioning should be described. The intervalesieen for regular exercises to
maintain adequate emergency preparedness shoektdigdished and justified.

19.1 Emergency management

This section should contain an appropriate desonpof the operating organization’s
response to an emergency.

A general description should be provided here ef émergency arrangements for the
protection of workers and the public in the eveindiw accident, including measures for:
establishing emergency management; identifyingssiiging and declaring emergency
conditions; notifying off-site officials; activatinthe response; performing mitigatory
actions; taking urgent protective actions on anfl thé site; protecting emergency
workers; assessing the initial phase; managingmbdical response; and keeping the
public informed.

Measures for ensuring the protection of the pl&adt and how these will be co-ordinated
with other emergency response actions should asdescribed in this section. Where
necessary, reference to other sections of the SA&enhis issue is discussed should be
made.

19.2 Emergency response facilities
Information should be provided about the particalgpability of the plant to provide:

(a) An on-site emergency facility in which respopsesonnel will decide on, initiate and
manage all on-site measures, except for the deétaitentrol of the plant, and for
transmitting data on plant conditions to the ofegmergency facility;
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(b) Appropriate measures to enable the control sxfertial safety systems from a
supplementary control room;

(c) An off-site emergency facility in which respenpersonnel will assess information
gained from on-site measurements, provide advicesapport to bring the plant under
control and protect the staff, if necessary, anadmbnate with all emergency response
organizations in order to inform and, if necesspargtect the public;

(d) Off-site monitoring systems for passing datd arfiormation to the regulatory body if
appropriate or if required by national arrangements

Description of emergency response facilities shontdude details of any equipment,
communications and other arrangements necessasypport the specific facilities’
assigned functions. The habitability of these faed and the provisions to protect
workers during accidents should also be describedustified.

19.3 Capability for the assessment of accident prog  ression,
radioactive releases and the consequences of accide  nts

This section should provide a demonstration th& dperator will have measures
available for:

(a) The early detection, monitoring and assessmegnbnditions for which emergency
response actions are warranted, to mitigate theemprences of an accident, to protect
on-site personnel and to recommend appropriateegieé actions to off-site officials.
This assessment should include the assessmenttuadl ar predicted levels of core
damage.

(b) The prediction of the extent and significan€euy release of radioactive material if
an accident has occurred.

(c) The prompt and continuous assessment of thseitenand off-site radiological
conditions.

(d) The continuous assessment of conditions aplet and radiological conditions, in
order to modify, as appropriate, ongoing respoiserss.

It should be demonstrated that the response afé¢bessary instrumentation or systems at
the plant under abnormal conditions is adequaemnsure the performance of the required
safety functions. A reference to other chapterghef SAR justifying the equipment
qualification required may also be acceptable.

19.4 Emergency plan considerations for multi-unit s ites

If the new reactor is located on, or near, an dpegareactor site with an existing
emergency plan (i.e., multiunit site), and the egaacy plan for the new reactor includes
various elements of the existing plan, this secsioould:

(1) Address the extent to which the existing sitgigergency plan is credited for the new
unit(s), including how the existing plan would bieleato adequately accommodate an
expansion to include one or more additional reactand include any required
modification of the existing emergency plan forffata, training, emergency action
levels, and the like.
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(2) Include a review of the proposed extensionhef éxisting site’s emergency plan to
ensure that the addition of a new reactor(s) wawtildecrease the effectiveness of the
existing plans and the plans.

(3) Describe any required updates to existing esrerg facilities and equipment,
including the alert notification system.

(4) Incorporate any required changes to the exstinsite and offsite emergency
response arrangements and capabilities with statk lacal authorities or private
organizations.

(5) If applicable, address the exercise requiremfmtcollocated licensees.

(6) Describe how emergency plans, to include sggusi integrated and coordinated with
emergency plans of adjacent sites.
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Chapter 20. Environmental aspects

This chapter should provide a brief descriptionhaf approach taken to assess the impact
on the environment of the construction of the platé operation under normal
operational conditions as well as under accidenditmns including severe accidents,
and its decommissioning. The chapter should coNespects of site activities that have
the potential to affect the radiological impactstioé site throughout the lifetime of the
plant, including construction, operation and decassioning. It is assumed that an
overall environmental impact is covered by a ddaddanvironment assessment report.
This chapter of the SAR is supposed to make a hekween the environmental
assessment report and the SAR itself. Dependinghenstage of the project either
relevant data from the environmental assessmemtrtrgype referred to, or appropriate
update of the information originally covered by thevironmental report is provided.
Consistency of chapter 20 with other chapters ef 8AR should be ensured, with
appropriate references to other chapters made. @diglogically relevant information is
included in chapter 20 of the SAR. Non-radiologiaapects of the impact of the NPP on
the environment are not covered.

20.1 Introduction to the environmental impact asses sment

This section provides the introduction to the cbapin particular the interrelation of the

environmental impacts assessment to the statusegbroject and the status of reviews,
approvals, and consultations associated with their@mmental impact should be

summarized.

20.2 Environmental site description

This section should briefly summarizes all siteraehteristics which are important from

environmental impact point of view. Land, watemlegy, socioeconomics, geology, and
meteorology characteristics should be addressddréees to the Chapter 2 of the SAR
should be made as appropriate.

20.3 Plant description

All plant characteristics which can be a sourcehefradiological environmental impact
should be summarized here, with references madether chapters of the SAR as
appropriate.

20.4 Environmental impacts of construction

During the construction the plant the constructielf does not represent a source of
radiation. However, other potential sources of gadiivity, such as adjacent nuclear
installation or sealed radiation sources used dutire plant construction should be
considered for determination of the quantitativdiobbgical impact on construction

workers at the site of the proposed plant. Assumngti methodology and results of
analysis of such radiological impact should be dbed in this section.
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20.5 Environmental impacts of plant operation

This section should specify any authorized limitgl @perational targets for solid, liquid
and gaseous discharges and measures to comphsugthlimits. All radiation impacts
on surroundings under nuclear facility operatioowti be considered including:

» direct ionizing radiation from the buildings andifdies in which radioactive
materials are handled,

* ionizing radiation emitted by radioactive nuclidasgaseous discharges from
controlled area devices,

* ionizing radiation emitted by radioactive nuclidesliquid discharges from
controlled area devices.

Further on, the section should provide a descrptibthe measures that will be taken to
control discharges to the environment of solidyiigand gaseous radioactive effluents
during normal and abnormal operation. These diggsashould be in accordance with
the ALARA principle. External exposure from the iple of radioactive gases and

aerosols released from the ventilation stacks,reatexposure from radioactive fall-out

(deposition) and internal exposure from inhalatddmadionuclides should be addressed.
The subsequent impact on contaminated land usedadpicultural purposes and

radioactive nuclides consisted in liquid dischargesuld also be taken into account.
These radionuclides in the hydrosphere and biospgert into the food chain and their
subsequent intake in agricultural products andkdhrghwater results in further exposure
of the concerned population.

20.6 Environmental impacts of postulated accidents involving
radioactive materials

The environmental risks of accidents involving ceditive material that can be postulated
for the plant under review shall be addressedimmdéction. The list of accidents covered
should be provided. The scope of the section shadder of the offsite dose
consequences and resulting health effects for debagpis accidents as well as for
selected severe accidents for sufficient distamoen fthe plant. The type of data and
information needed will be affected by site- aratieh-specific factors, and the degree of
detail should be modified according to the antit@pganagnitude of the potential impacts.
Overview of the measures and controls to limit aseempacts during accidents should
be described.

20.7 Environmental impacts of plant decommissioning

Similarly as it was done for the plant operatioadiological impacts of the plant
decommissioning should be summarized in this sectioth the reference made to the
specific SAR chapter.

20.8 Environmental measurements and monitoring prog rammes

This section should describe the off-site monitgpniagime for contamination levels and
radiation levels. The dedicated environmental naymyg programmes and alarm systems
should be described that are required to respondptanned radioactive releases and the
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automatic devices to interrupt such releases,pfiegble. All routes, which could be the
source of uncontrolled ionization radiation andisadtive substance leakage beyond the
power plant systems should be addressed. Warngglsi or automatic blockades
preventing the unauthorized regime together withabtivation levels settings should be
specified.

20.9 Records of radioactive releases and availabili  ty of
information to the authorities and the public

This section should identify methods to make, stamd retain records of radioactive
releases that will routinely be made from the dterther on this section should identify
the measures that will be taken to make appropdata available to the authorities and
the public. All information relating to nuclear e#f, radiation protection, physical

protection and emergency preparedness should bhedpdbin the form and deadlines

determined by specific execution regulations angh$egiven by the state regulatory body
in the operation license to operate a NPP.
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Chapter 21. Decommissioning and end of life aspects

Decommissioning of the plant will become necessdityer at the end of the lifetime of
the plant or earlier if the operator so decidese Thpability for decommissioning the
plant should be demonstrated before initial critigaor before plant operation

commences. This chapter of the SAR should contenproposals anticipated at this
point for the eventual decommissioning of the plaptto the regulatory delicensing of
the site. First of all the principles associatedhwihe decommissioning should be
presented followed by the explanation how thesacjples are implemented in the
design. It should be periodically updated to alfmwan increasing level of detail and to
reflect developments in the strategy for decomroigeg.

21.1 General principles and regulations

In addition to general principles adopted for tleEe@mmissioning, this section should
provide the information on the documentation reggiiand regulations to be followed
which ensures that both the radioactive dose redeby the workers and the amount of
radwaste and hazardous material produced are aeggreduced.

21.2 Differing approaches to decommissioning

This section should present a description of th@aop identified and the method chosen
for decommissioning, with corresponding justificati The main differences between the
alternative approaches should be explained (e.ginmzation of the radiological
consequences for personnel, the public and theramaent and optimization of the
technological, economic, social and other releviadicators). Any options and their
effects on the timescale for the decommissioninggss should also be discussed.

21.3 Decommissioning concept

This section of the SAR should briefly discuss pineposed decommissioning concept,
with the following aspects taken into account:

(a) Design solutions that minimize the amount ofstsamaterial produced and that
facilitate decommissioning;

(b) Consideration of the type, volume and actiafyradioactive waste produced during
the operational and decommissioning phases;

(c) Identified options for decommissioning;

(d) Planning, phasing or staging of the decommiss process, including appropriate
surveillance requirements throughout the process;

(e) Adequate documentary control and maintenanseitdble and sufficient records;

(N Anticipated organizational changes, includingp\psions in place to preserve the
institutional knowledge that will be needed at deeommissioning phase.
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21.4 Decommissioning plan

This section should present a tentative programingecommissioning work, including a
timescale, containing the following basic actistiencluding their anticipated schedule
of implementation):

(@) The development of an engineering study foodeuissioning, identifying the policy
and objectives;

(b) The development of a rational strategy for deedassioning, including the
identification of a staged approach to decommissmnf appropriate;

(c) The development of a SAR for decommissioning;

(d) The development of a programme for bringingresector to a safe condition for total
or partial dismantling;

(e) The development of a programme for ensuring 4kavices (heating, electricity and
water supply) will be available to support the work

() The development of a programme for providinge@uite facilities for the sorting,
processing, transport and storage of the radigactwaste arising during
decommissioning;

(g) Providing for the physical protection, monitayiand surveillance of the unit during
the decommissioning stages identified;

(h) The observation of the licensing process thinowd decommissioning.

21.5 Provisions for safety during decommissioning

This section should provide a short descriptiothefmeasures necessary to ensure safety
during decommissioning on the basis of the spetiafety principles and safety
objectives. The measures should be described thatdmpted at the design and required
in future operation with the objective to minimitee volume of radioactive structures, to
reduce toxicity of the waste, lower the activitydéof irradiated components, restrict the
spread of contamination and pernmit easier decangdion, to facilitate the access of
personnel and machines and removal of waste, apdgore the collection of important
data. An estimate of the volume of low and interiatxlevel waste should be provided.
Special attention should be paid to the followispexts:

(2) Radioactive (airborne and liquid) dischargegirdu the process should be in
accordance with the ALARA principle and should beptkat least within authorized
limits;

(b) The practicability of adherence to the conadptefence in depth against radiological
hazards during the decommissioning process shdsddoa demonstrated.

21.6 Decommissioned site end point

This section should specify a generic site endtgoibbe reached following
decommissioning and site clearance works.
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Annex 1. Safety Report development in the course of the

Project phases

Project phases
Safety Report Chapter Site Permit Construqtion Commissic_)ning
Initial SAR .P(_arm|t Pre-op_eratlonal
Preliminary SAR| SAR (Final SAR)
1 Introduction and Preliminary Final information Verified/updated
General Description of| information information
the Plant
2 Site Characteristics Final information Verified Verified/updated
information information
3 Design of Structures, |General design |Reactor type Verified/updated
Systems, and requirements specific design |information
Components requirements
4 Reactor Description of an Description of | Verified/updated
envelope and |[SSC and information
general requirements on
requirements on| operation of
a given part of |systems
the design or
SSC
5 Reactor Coolant and | Description of arn Description of | Verified/updated
Connected Systems |envelope and |SSC and information
general requirements on
requirements on| operation of
a given part of |systems
the design or
SSC
6 Engineered Safety General Description of | Verified/updated
Features requirements on| SSC and information
the design of requirements on
SSC operation of
systems
7 Instrumentation and | General Description of | Verified/updated
Control requirements on| SSC and information
the design of requirements on
SSC operation of
systems
8 Electric Power General Description of | Verified/updated
requirements on| SSC and information
the design of requirements on
SSC operation of
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Project phases

Safety Report Chapter Site Permit Construgtion Commissio_ning
Initial SAR _P_erm|t Pre—op_eratlonal
Preliminary SAR| SAR (Final SAR)
systems
9 Auxiliary Systems and | General Description of | Verified/updated
Civil Structures requirements on| SSC and information
the design of requirements on
SSC operation of
systems
10 | Steam and Power General Description of | Verified/updated
Conversion System | requirements on| SSC and information
the design of requirements on
SSC operation of
systems
11 |Radioactive Waste General Description of | Verified/updated
Management requirements on| source terms, |information
the design of SSC and
SSC requirements on
operation of
systems
12 | Radiation Protection |General Demonstration ofVerified/updated
requirements on| compliance with | information
radiation the requirements
protection
13 | Conduct of Operations| General Demonstration ofVerified/updated
requirements on| compliance with | information
conduct of the requirements
operations
14 | Plant Commissioning |General Demonstration ofDemonstration of
requirements on| compliance with | compliance with
commissioning |the requirementsthe requirements
15 | Safety Analysis General Demonstration ofVerified/updated
(deterministic and requirements on| compliance with | demonstration of
probabilistic) scope, methods | the requirements compliance with
and criteria for the requirements
safety analysis
16 | Operational Limits General Description and | Verified/updated
and Conditions requirements on| specification of |description and
(Technical operational limitg operational limits specification of
Specifications) and conditions |and conditions |operational limits
and conditions
17 |Management Systems|General Description of | Updated
requirements on| management | description of
management | system management
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Project phases

Safety Report Chapter Site Permit Construption Commissio_ning
Initial SAR _P_erm|t Pre—op_eratlonal
Preliminary SAR| SAR (Final SAR)
system system
18 |Human Factors General Description of | Updated
Engineering requirements on| scope, description of
human factor methodology andhuman factor
engineering results of human engineering
factor
engineering
19 |Emergency General Description of | Updated
Preparedness requirements on| emergency description of
emergency facilities and emergency
preparedness | emergency plansfacilities and
emergency plans
20. |Environmental Preliminary or | Updated Updated
Aspects expected information, information,
information, referring to other referring to other
consistent with | parts of the SAR| parts of the SAR
EIA document
21 | Decommissioning and | General Preliminary Updated

End of Life Aspects

requirements on
decommissionin
and end of life
aspects

information on
pdecommissionin
and end of life

information on
jdecommissioning
and end of life

aspects

aspects
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Annex 2. Unified description of the design of plant
systems

The information to be presented in the SAR on wariplant systems will inevitably
depend on the particular type and design of reastl@cted for construction. For some
types of reactor many of the sections discussealbeill be entirely relevant, while for
other types they may not apply directly. Howeveraayeneral rule, all systems that have
the potential to affect safety should be describgtie SAR, and for such systems the
following general approach should be considered.

A description of all plant structures, systems eaghponents that are important to safety
should be provided with a demonstration of themfoomance to the design
requirements. The level of detail of each desaipshould be commensurate with the
safety importance of the item described.

A common structure is proposed for sections deathamly with systems or equipment.
The structure and intended content is given belden a topic is not relevant to a
system or item of equipment, the intent is to kiéepsection and to note in the content
guidance that “Typically no presentation on thigitds necessary.”

1. SYSTEM / EQUIPMENT FUNCTIONS
The safety and non-safety functions of the equigregsiem are described here.
2. SAFETY DESIGN BASES

This section includes the safety design critetiles and regulations applying to the
equipment/system, such as:

- postulated initiating events,

- safety requirements related to operating condifiorduding stresses and
environmental conditions (temperature, humiditg, et

- safety and seismic classification,

- protection against external hazards,

- protection against internal hazards,

- single failure criterion and protection against coom cause failures,

- isolation,

- equipment qualification,

- design standards and fabrication codes, etc...
and other more specific design aspects such as:

- overpressure protection,

- thermal shock,

- leakage detection, etc...
3. DESCRIPTION
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In this section, the equipment/system is descrdsedell as its components.
The description includes the layout.
4. MATERIALS

In this section, adequate and sufficient informasbould be provided regarding the
materials used in components, as well as the nateteractions with fluids that could
potentially impair operation of ESF systems. Then of the information included in
this section of the SAR is to ensure compatibibtyhe materials with the specific fluids
to which the materials are subjected. Their spegifoperties, quality and chemistry
requirements are described in this section. Agamtydegradation processes are also
taken into account. The corresponding specifigrigstind surveillance programmes are
presented as a complement to section 8 below coingethe whole equipment/system
monitoring.

5. INTERFACES WITH OTHER EQUIPMENT OR SYSTEMS

The support systems (e.qg., electric power, coolatgr...), supported systems, and other
connected systems are presented as well as tlesponding design requirements.

6. SYSTEM / EQUIPMENT OPERATION
This section summarizes the operation of the systeaguipment.
7. INSTRUMENTATION AND CONTROL

This section describes the method of control, thees, indications and interlocks
associated with operation of the equipment/systednita components.

8. MONITORING, INSPECTION, TESTING AND MAINTENANCE

This section presents the monitoring, inspectiesting and maintenance which will help
demonstrate that:

- the status of the equipment/system is in accorda#itbethe design intent,

- there is adequate assurance that the equipmeetfsistvailable to operate as
required,

- there has been no significant deterioration in @aeint/system availability,
performance and integrity since the last test.

9. RADIOLOGICAL ASPECTS

This section describes the measures taken to etimtrthe dose rates to operating
personnel, arising from the equipment/system ojmeratr maintenance, are as low as
reasonably achievable in normal and in accidepiost-accident conditions.

10. PERFORMANCE AND SAFETY EVALUATION

This section presents the measures taken to adetiebf the safety design aspects or
requirements listed in the above section 2.

In addition, the design issues that may be raiseda other sections above are also
addressed here.
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Annex 3. Comparison of structure of Safety Analysis
Report according IAEA Safety Guide GS-G-4.1 and US
NRC Regulatory Guide 1.206

US NRC Regulatory Guide 1.206

IAEA Safety Guide G%&-4.1

1. Introduction and general description 0

the plant

f 1. Introduction

2. Site Characteristics

2. General Plant Descrriptio

3. Design of Structures, Components,
Equipment and Systems

3. Management of Safety

4. Reactor

4. Site Evaluation

5. RCS and Connected Systems

5. General Desigrcsspe

6. Engineered Safety Features

6. Description antbomance to the
design of plant systems

7. Instrumentation and Controls

7. Safety analyses

8. Electric Power 8. Commissioning
9. Auxiliary Systems 9. Operational aspects
10. Steam and Power Conversion 10. Operationatdiarid conditions

11. Radioactive Waste Management

11. Radiatioreption

12. Radiation Protection

12. Emergency preparedness

13. Conduct of Operations

13. Environmental aspects

14. Initial Test Program

14. Radioactive waste nganzent

15. Accident Analyses

15. Decommissioning and driifleo
aspects

16. Technical Specifications

17. Quality Assurance

18. Human Factors Engineering

19. Probabilistic Risk Assessment and
Severe Accidents
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Appendix. Table of SAR content
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Number and title of the chapter - Number and title of the chapter - Proposed
RG 1.206 - NRC Combined Operating
License applications (Safety Analysis

Report)
1 Introduction and General Description of 1 Introduction and General Description of the
the Plant Plant
1.1 Introduction 1.1 Introduction
1.2 Identification of stakeholders
1.2 General Plant Description 1.3 General Plantbgatson
1.3 Comparison with Other Facilities 1.4 Comparinatn Other Facilities
1.5 Additional information concerning new
safety features
1.4 Identification of Agents and 1.6 Operating modes of the plant
Contractors

1.5 Requirements for Additional Technicall.7.Principles of safety management
Information

1.6 Material Referenced 1.8 Additional documentssaiered as a part
of the safety analysis report

1.7 Drawings and Other Detailed 1.9 Drawings and Other Detailed Information

Information

1.8 Interfaces (with Standard Designs and

Early Site Permits)

1.9 Conformance with Regulatory Criteria  1.10 Comfance with applicable regulations,
codes and standards
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2 Site Characteristics 2 Site Characteristics
2.1 Geography and Demography 2.1 Geography and Dreploy

2.2 Evaluation of site specific hazards

2.2 Nearby Industrial, Transportation, and2.3 Nearby Industrial, Transportation, and
Military Facilities Military Facilities
2.4 Activities at the plant site that may influence
the plant’s safety

2.3 Meteorology 2.5 Meteorology
2.4 Hydrological Engineering 2.6 Hydrology
2.5 Geology, Seismology, and 2.7 Geology, Seismology, and Geotechnical
Geotechnical Engineering Engineering
2.8 Radiological conditions due to external
sources

2.9 Site related issues in emergency planning
and accident management

2.10 Monitoring of site related parameters
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3 Design of Structures, Systems,
Components, and Equipment

3.1 Conformance with U.S.

Nuclear Regulatory Commission General

Design Criteria

3.2 Classification of Structures,
Systems, and Components

3.7 Seismic Design
3.3 Wind and Tornado Loadings
3.4 Water Level (Flood) Design

3.5 Missile Protection

3.4 Water Level (Flood) Design
3.5 Missile Protection

3.6 Protection against Dynamic Effects
Associated with Postulated Rupture of
Piping

BN-JB-1.12
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3 Design of Structures, Systems, and
Components
3.1General safety design basis

3.1.1 Defence in depth

3.1.2 Safety functions

3.1.3 General design basis and plant states

3.1.4 Radiation protection and radiological
acceptance criteria
3.1.5 Deterministic and probabilistic design
principles and criteria
3.2 Classification , load combinations, and
allowable stresses

3.2.1 Classification of structures, systems, and
components

3.2.2 Load combinations and allowable
stresses
3.3 Protection against external hazards

3.3.1 Seismic

3.3.2 Extreme Winds

3.3.3 External Flooding

3.3.4 Extreme ambient temperature

3.3.5 Missiles

3.3.5.1 Missiles generated by extreme winds
or explosion
3.3.5.2 Aircraft crash

3.3.6 Other external hazards
3.4 Protection against internal hazards

3.4.1 Fires

3.4.2 Internal Flooding

3.4.3 Missiles

3.4.4 Dynamic Effects Associated with high
energy pipe rupture

3.4.5 Other internal hazards
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3.8 Design of Category | Structures 3.5 Civil works and structures
3.8.1 Concrete Containment 3.5.1 General design principles — structural and

3.8.1.1 Description of the Structureivil engineering
3.8.1.2 Applicable Codes, Standards3.5.2 Foundations

and Specifications 3.5.2.1 Applicable Codes, Standards, and
3.8.1.3 Loads and Load Specifications
Combinations 3.5.2.2 Loads and Load Combinations
3.8.1.4 Design and Analysis 3.5.2.3 Design and Analysis Procedures
Procedures 3.5.2.4 Structural Acceptance Criteria
3.8.1.5 Structural Acceptance 3.5.2.5 Materials, Quality Control, and
Criteria Special Construction Techniques
3.8.1.6 Materials, Quality Control, 3.5.2.6 Testing and In-service Inspection
and Special Construction Techniques Requirements
3.8.1.7 Testing and Inservice 3.5.3 Buildings
Inspection Requirements 3.5.3.1 Applicable Codes, Standards, and
3.8.2 Steel Containment Specifications

3.8.2.1 Description of the Structures 3.5.3.2 Loads and Load Combinations
3.8.2.2 Applicable Codes, Standards, 3.5.3.3 Design and Analysis Procedures

and Specifications 3.5.3.4 Structural Acceptance Criteria
3.8.2.3 Loads and Load 3.5.3.5 Materials, Quality Control, and
Combinations Special Construction Techniques
3.8.2.4 Design and Analysis 3.5.3.6 Testing and In-service Inspection
Procedures Requirements
3.8.2.5 Structural Acceptance
Criteria

3.8.2.6 Materials, Quality Control,
and Special Construction Techniques

3.8.2.7 Testing and Inservice See section 9B.3.3
Inspection Requirements

3.8.3 Concrete and Steel Internal
Structures of Steel or Concrete
Containment
3.8.4 Other Seismic Category | Structurelcluded in 3.5 and 9B
Requirements

3.8.5 Foundations
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3.9 Mechanical Systems and 3.6 Mechanical Systems and Components
Components 3.6.1 Special Topics for Mechanical
3.9.1 Special Topics for Mechanical Components

Components 3.6.1.1 Design Transients
3.9.1.1 Design Transients 3.6.1.2 Computer Programmes Used in
3.9.1.2 Computer Programs Used in Analyses

Analyses 3.6.1.3 Experimental Stress Analysis
3.9.1.3 Experimental Stress Analysis 3.6.1.4 Considerations for the Evaluation of
3.9.1.4 Considerations for the the Faulted Condition

Evaluation of the Faulted Condition 3.6.2 Dynamic Testing and Analysis of

3.9.2 Dynamic Testing and Analysis of Systems, Components, and Equipment
Systems, Components, and Equipment  3.6.3 ASME Code Class 1, 2, and 3
3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports, and Core
Components, Component Supports, and Support Structures
Core Support Structures 3.6.4 Control Rod Drive Systems
3.9.4 Control Rod Drive Systems 3.6.5 Reactor Pressure Vessel Internals
3.9.5 Reactor Pressure Vessel Internals 3.6.6 Functional Design, Qualification, and In-
3.9.6 Functional Design, Qualification, service Testing Programmes for Pumps, Valves,
and Inservice Testing Programs for Pumpand Dynamic Restraints
Valves, and Dynamic Restraints 3.6.7 Piping design
3.12 Piping Design Review 3.6.8 Threaded fasteners (ASME Code Class 1,
3.13 Threaded Fasteners (ASME Code 2, and 3)
Class 1, 2, and 3)
3.7 Instrumentation and control systems and
components
3.7.1 Performance
3.7.2 Design for reliability.
3.7.3 Independence.
3.7.4 Failure modes.
3.7.5 Control of access to equipment.
3.7.6 Set points
3.7.7 Quality
3.7.8 Testing and testability
3.7.9 Maintainability
3.7.10 Documentation.
3.7.11 Identification of items important to
safety.
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3.8 Electrical systems and components
3.8.1 Redundancy
3.8.2 Independence.
3.8.3 Diversity.
3.8.4 Controls and monitoring
3.8.5 Identification
3.8.6 Capacity and capability.
3.8.7 Sharing of components in multiunit
plants
3.8.8 Operating modes
3.8.9 Control of access to the emergency
power system.
3.10 Seismic and Dynamic Qualification 08.9 Equipment qualification

Mechanical and Electrical Equipment 3.9.1 Seismic
3.11 Environmental Qualification of 3.9.2 Environmental
Mechanical and Electrical Equipment 3.9.3 Electromagnetic

3.10 In-service monitoring, tests, maintenance
and inspections
3.10.1 Safety design bases and requirements
3.10.2 In-service monitoring
3.10.3 In-service testing
3.10.4 In-service maintenance
3.10.5 In-service inspection
3.11 Compliance with national and international
regulations
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4 Reactor

4.1 Summary Description

4.2 Fuel System Design

4.2.1 Design Bases
4.2.2 Description and Design Drawings

4.2.4 Testing and Inspection Plan

4.2.3 Design Evaluation

4.3 Nuclear Design
4.3.1 Design Bases
4.3.2 Description
4.3.3 Analytical Methods
4.3.4 Changes

4.4 Thermal-Hydraulic Design

4.4.1 Design Bases

4.4.2 Description of Thermal-Hydraulic
Design of the Reactor Core

4.4.3 Description of the Thermal and
Hydraulic Design of the Reactor Coolant
System

4.4.4 Evaluation

4.4.5 Testing and Verification

4.4.6 Instrumentation Requirements
4.5 Reactor Materials

4.5.1 Control Rod Drive System
Structural Materials

BN-JB-1.12
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4 Reactor
4.1 Summary Description

4.2 Fuel System Design

4.2.1 System / Equipment Functions

4.2.2 Safety design bases

4.2.3 Description

4.2.4 Materials

4.2.5 Interfaces with other equipment or
systems

4.2.6 System / Equipment Operation

4.2.7 Instrumentation and control

4.2.8 Monitoring, inspection, testing, and
maintenance

4.2.9 Radiological aspects

4.2.10 Performance and safety evaluation
4.3 Nuclear Design

4.3.1 Design Bases

4.3.2 Description

4.3.3 Analytical Methods

4.3.4 Changes from prior reactor
design practices
4.4 Thermal-Hydraulic Design

4.4.1 Design Bases

4.4.2 Description of Thermal-Hydraulic
Design of the Reactor Core

4.4.3 Description of the Thermal and
Hydraulic Design of the Reactor Coolant
System

4.4.4 Evaluation of the validity of thermal and
hydraulic design techniques

4.4.5 Testing and Verification

4.4.6 Instrumentation Requirements

See 4.5

4.5.2 Reactor Internals and Core Supporfee 4.7

Materials
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4.6 Functional Design of Reactivity
Control Systems
4.6.1 Information for CRDS
4.6.2 Evaluations of the CRDS
4.6.3 Testing and Verification of the
CRDS
4.6.4 Information for Combined
Performance of Reactivity Systems
4.6.5 Evaluations of Combined
Performance
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4.5 Reactivity Control Systems

4.5.1 System / Equipment Functions

4.5.2 Safety design bases

4.5.3 Description

4.5.4 Materials

4.5.5 Interfaces with other equipment or
systems

4.5.6 System / Equipment Operation

4.5.7 Instrumentation and control

4.5.8 Monitoring, inspection, testing, and
maintenance

4.5.9 Radiological aspects

4.5.10 Performance and safety evaluation
4.6 Evaluation of Combined Performance of
Reactivity Control Systems
4.7 Reactor internal structures

4.7.1 System / Equipment Functions

4.7.2 Safety design bases

4.7.3 Description

4.7.4 Materials

4.7.5 Interfaces with other equipment or
systems

4.7.6 System / Equipment Operation

4.7.7 Instrumentation and control

4.7.8 Monitoring, inspection, testing, and
maintenance

4.7.9 Radiological aspects

4.7.10 Performance and safety evaluation
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5 Reactor Coolant and Connecting Systems 5 Re@ctolant and Connected Systems
5.1 Summary Description 5.1 Summary Description

5.1.1 Schematic Flow Diagram
5.1.2 Piping and Instrumentation Diagram
5.1.3 Elevation Drawing
5.2 Integrity of the Reactor Coolant 5.2 Reactor Coolant System and Reactor
Pressure Boundary Coolant Pressure Boundary
5.2.1 System / Equipment Functions
5.2.1 Compliance with Codes and Code 5.2.2 Safety design bases
Cases
5.2.3 Description
5.2.2 Overpressure Protection 5.2.3.x Overpressure protection

5.2.3 Reactor Coolant Pressure Boundary5.2.4 Materials
Materials
5.2.5 Interfaces with other equipment or
systems
5.2.6 System / Equipment Operation
5.2.7 Instrumentation and control
5.2.5 Reactor Coolant Pressure Boundary 5.2.7.x Reactor Coolant Pressure Boundary
Leakage Detection Leakage Detection

5.2.4 Inservice Inspection and Testing of 5.2.8 Monitoring, inspection, testing, and
the Reactor Coolant Pressure Boundary maintenance

5.2.9 Radiological aspects
5.2.10 Performance and safety evaluation
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5.3 Reactor Vessels 5.3 Reactor Vessel
5.3.1 System / Equipment Functions
5.3.2 Safety design bases

5.3.2 Pressure-Temperature Limits,

Pressurized Thermal Shock, and Charpy

Upper-Shelf Energy Data and Analyses

5.3.3 Reactor Vessel Integrity

5.3.3 Description
5.3.1 Reactor Vessel Materials
5.3.4 Materials

5.3.5 Interfaces with other equipment or
systems
5.3.6 System / Equipment Operation
5.3.7 Instrumentation and control
5.3.8 Monitoring, inspection, testing, and
maintenance
5.3.9 Radiological aspects
5.3.10 Performance and safety evaluation
5.4 Reactor Coolant System Component
and Subsystem Design
5.4.1 Reactor Coolant Pumps 5.4 Reactor Coolant Pumps
5.4.1 System / Equipment Functions
5.4.2 Safety design bases
5.4.3 Description
5.4.4 Materials
5.4.5 Interfaces with other equipment or
systems
5.4.6 System / Equipment Operation
5.4.7 Instrumentation and control
5.4.8 Monitoring, inspection, testing, and
maintenance
5.4.9 Radiological aspects
5.4.10 Performance and safety evaluation
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5.4.2 Steam Generators (PWRs only) 5.5 Primary heat exchangers (e.g., steam
generators)
5.5.1 System / Equipment Functions
5.5.2 Safety design bases
5.5.3 Description
5.5.4 Materials
5.5.5 Interfaces with other equipment or
systems
5.5.6 System / Equipment Operation
5.5.7 Instrumentation and control
5.5.8 Monitoring, inspection, testing, and
maintenance
5.5.9 Radiological aspects
5.5.10 Performance and safety evaluation
5.4.3 Reactor Coolant Piping 5.6 Reactor CoolapinBi
5.6.1 System / Equipment Functions
5.6.2 Safety design bases
5.6.3 Description
5.6.4 Materials
5.6.5 Interfaces with other equipment or
systems
5.6.6 System / Equipment Operation
5.6.7 Instrumentation and control
5.6.8 Monitoring, inspection, testing, and
maintenance
5.6.9 Radiological aspects
5.6.10 Performance and safety evaluation
5.4.4 [Reserved]
5.4.5 [Reserved]
5.4.11 Pressurizer Relief Tank (PWRs 5.7 Reactor Pressure Control System
only) 5.7.1 System / Equipment Functions
5.7.2 Safety design bases
5.7.3 Description
5.7.4 Materials
5.7.5 Interfaces with other equipment or
systems
5.7.6 System / Equipment Operation
5.7.7 Instrumentation and control
5.7.8 Monitoring, inspection, testing, and
maintenance
5.7.9 Radiological aspects
5.7.10 Performance and safety evaluation
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5.4.6 Reactor Core Isolation Cooling
System (BWRs only)

Number and title of the chapter - Proposed

5.8 Reactor Core Isolation Cooling System
(BWRs only)

5.8.1 System / Equipment Functions

5.8.2 Safety design bases

5.8.3 Description

5.8.4 Materials

5.8.5 Interfaces with other equipment or
systems

5.8.6 System / Equipment Operation

5.8.7 Instrumentation and control

5.8.8 Monitoring, inspection, testing, and
maintenance

5.8.9 Radiological aspects

5.8.10 Performance and safety evaluation
5.9 Reactor coolant system component supports
and restraints

5.9.1 System / Equipment Functions

5.9.2 Safety design bases

5.9.3 Description

5.9.4 Materials

5.9.5 Interfaces with other equipment or
systems

5.9.6 System / Equipment Operation

5.9.7 Instrumentation and control

5.9.8 Monitoring, inspection, testing, and
maintenance

5.9.9 Radiological aspects

5.9.10 Performance and safety evaluation
5.10 Reactor coolant system and connected
system valves

5.10.1 System / Equipment Functions

5.10.2 Safety design bases

5.10.3 Description

5.10.4 Materials

5.10.5 Interfaces with other equipment or
systems

5.10.6 System / Equipment Operation

5.10.7 Instrumentation and control

5.10.8 Monitoring, inspection, testing, and
maintenance

5.10.9 Radiological aspects

5.10.10 Performance and safety evaluation
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5.11 Access and equipment requirements for in-
service inspection and maintenance
5.11.1 System / Equipment Functions
5.11.2 Safety design bases
5.11.3 Description
5.11.4 Materials
5.11.5 Interfaces with other equipment or
systems
5.11.6 System / Equipment Operation
5.11.7 Instrumentation and control
5.11.8 Monitoring, inspection, testing, and
maintenance
5.11.9 Radiological aspects
5.11.10 Performance and safety evaluation
5.12 Reactor auxiliary systems
9.3.4 Chemical and volume control 5.12.1 Chemical and volume control system
system 5.12.1.1 System / Equipment Functions
5.12.1.2 Safety design bases
5.12.1.3 Description
5.12.1.4 Materials
5.12.1.5 Interfaces with other equipment or
systems
5.12.1.6 System / Equipment Operation
5.12.1.7 Instrumentation and control
5.12.1.8 Monitoring, inspection, testing, and
maintenance
5.12.1.9 Radiological aspects
5.12.1.10 Performance and safety evaluation
9.2.3 Demineralised water make-up 5.12.2 Reactor coolant make-up system
systems 5.12.2.1 System / Equipment Functions
5.12.2.2 Safety design bases
5.12.2.3 Description
5.12.2.4 Materials
5.12.2.5 Interfaces with other equipment or
systems
5.12.2.6 System / Equipment Operation
5.12.2.7 Instrumentation and control
5.12.2.8 Monitoring, inspection, testing, and
maintenance
5.12.2.9 Radiological aspects
5.12.2.10 Performance and safety evaluation
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5.4.7 Residual Heat Removal System
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5.12.3 Resldeal Removal System
5.12.3.1 System / Equipment Functions
5.12.3.2 Safety design bases
5.12.3.3 Description
5.12.3.4 Materials
5.12.3.5 Interfaces with other equipment or

systems
5.12.3.6 System / Equipment Operation
5.12.3.7 Instrumentation and control
5.12.3.8 Monitoring, inspection, testing, and
maintenance
5.12.3.9 Radiological aspects
5.12.3.10 Performance and safety evaluation

5.4.12 Reactor Coolant System High Poinb.12.4 Reactor Coolant System High Point

Vents

5.4.8 Reactor Water Cleanup System
(BWRs only)

5.4.9 [Reserved]

5.4.10 [Reserved]
5.4.13 [Reserved]
5.4.14 [Reserved]

Vents

5.12.4.1 System / Equipment Functions

5.12.4.2 Safety design bases

5.12.4.3 Description

5.12.4.4 Materials

5.12.4.5 Interfaces with other equipment or
systems

5.12.4.6 System / Equipment Operation

5.12.4.7 Instrumentation and control

5.12.4.8 Monitoring, inspection, testing, and
maintenance

5.12.4.9 Radiological aspects

5.12.4.10 Performance and safety evaluation
5.12.5 Reactor Water Cleanup System (BWRs
only)

5.12.5.1 System / Equipment Functions

5.12.5.2 Safety design bases

5.12.5.3 Description

5.12.5.4 Materials

5.12.5.5 Interfaces with other equipment or
systems

5.12.5.6 System / Equipment Operation

5.12.5.7 Instrumentation and control

5.12.5.8 Monitoring, inspection, testing, and
maintenance

5.12.5.9 Radiological aspects

5.12.5.10 Performance and safety evaluation
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6 Engineered Safety Features 6 Engineered Safatyies
6.1 Engineered Safety Feature Materials Not needed, described in all relevant systems
6.1 Engineered Safety Feature Materials
6.1.2 Organic Materials
6.2 Containment Systems 6.1 Containment Systems
6.2.1 Containment Functional Design 6.1.1 Containment Functional Requirements
6.1.1.1 Energy management
6.1.1.2 Management of radionuclides
6.1.1.3 Management of combustible gasses
6.1.1.4 Management of severe accidents
6.1.2 Primary containment system
6.1.2.1 System / Equipment Functions
6.1.2.2 Safety design bases
6.1.2.3 Description
6.1.2.4 Materials
6.1.2.5 Interfaces with other equipment or
systems
6.1.2.6 System / Equipment Operation
6.1.2.7 Instrumentation and control
6.1.2.8 Monitoring, inspection, testing, and
maintenance
6.1.2.9 Radiological aspects
6.1.2.10 Performance and safety evaluation
6.2.3 Secondary Containment Functional 6.1.3 Secondary Containment system
Design 6.1.3.1 System / Equipment Functions
6.1.3.2 Safety design bases
6.1.3.3 Description
6.1.3.4 Materials
6.1.3.5 Interfaces with other equipment or
systems
6.1.3.6 System / Equipment Operation
6.1.3.7 Instrumentation and control
6.1.3.8 Monitoring, inspection, testing, and
maintenance
6.1.3.9 Radiological aspects
6.1.3.10 Performance and safety evaluation
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6.2.2 Containment Heat Removal Systems 6.brtaihment Energy Removal Systems
6.1.4.1 System / Equipment Functions
6.1.4.2 Safety design bases
6.1.4.3 Description
6.1.4.4 Materials
6.1.4.5 Interfaces with other equipment or

systems
6.1.4.6 System / Equipment Operation
6.1.4.7 Instrumentation and control
6.1.4.8 Monitoring, inspection, testing, and
maintenance
6.1.4.9 Radiological aspects
6.1.4.10 Performance and safety evaluation
6.5 Fission Product Removal and Control 6.1.5 Fission Product Removal and Control

Systems Systems
6.5.1 ESF Filter Systems 6.1.5.1 System / Equipment Functions
6.5.2 Containment Spray Systems 6.1.5.2 Safety design bases

6.5.3 Fission Product Control Systems 6.1.5.3 Description
6.5.4 Ice Condenser as a Fission Product 6.1.5.4 Materials

Cleanup System 6.1.5.5 Interfaces with other equipment or
6.5.5 Pressure Suppression Pool as a  systems
Fission Product Cleanup System 6.1.5.6 System / Equipment Operation

6.1.5.7 Instrumentation and control
6.1.5.8 Monitoring, inspection, testing, and
maintenance
6.1.5.9 Radiological aspects
6.1.5.10 Performance and safety evaluation
6.2.5 Combustible Gas Control in 6.1.6 Combustible Gas Control system
Containment 6.1.6.1 System / Equipment Functions
6.1.6.2 Safety design bases
6.1.6.3 Description
6.1.6.4 Materials
6.1.6.5 Interfaces with other equipment or
systems
6.1.6.6 System / Equipment Operation
6.1.6.7 Instrumentation and control
6.1.6.8 Monitoring, inspection, testing, and
maintenance
6.1.6.9 Radiological aspects
6.1.6.10 Performance and safety evaluation
6.2.4 Containment Isolation System 6.1.7 Mechanical Features of the Containment
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6.1.7.1 Containment Isolation System
6.1.7.1.1 System / Equipment Functions
6.1.7.1.2 Safety design bases
6.1.7.1.3 Description
6.1.7.1.4 Materials
6.1.7.1.5 Interfaces with other equipment or
systems
6.1.7.1.6 System / Equipment Operation
6.1.7.1.7 Instrumentation and control
6.1.7.1.8 Monitoring, inspection, testing,
and maintenance
6.1.7.1.9 Radiological aspects
6.1.7.1.10 Performance and safety
evaluation
6.1.7.2 Penetrations
6.1.7.2.1 System / Equipment Functions
6.1.7.2.2 Safety design bases
6.1.7.2.3 Description
6.1.7.2.4 Materials
6.1.7.2.5 Interfaces with other equipment or
systems
6.1.7.2.6 System / Equipment Operation
6.1.7.2.7 Instrumentation and control
6.1.7.2.8 Monitoring, inspection, testing,
and maintenance
6.1.7.2.9 Radiological aspects
6.1.7.2.10 Performance and safety
evaluation
6.1.7.3 Airlocks, Doors, and Hatches
6.1.7.3.1 System / Equipment Functions
6.1.7.3.2 Safety design bases
6.1.7.3.3 Description
6.1.7.3.4 Materials
6.1.7.3.5 Interfaces with other equipment or
systems
6.1.7.3.6 System / Equipment Operation
6.1.7.3.7 Instrumentation and control
6.1.7.3.8 Monitoring, inspection, testing,
and maintenance
6.1.7.3.9 Radiological aspects
6.1.7.3.10 Performance and safety
evaluation
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6.2.6 Containment Leakage Testing
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6.1.8 Contaitrheakage Testing

6.1.8.1 System / Equipment Functions

6.1.8.2 Safety design bases

6.1.8.3 Description

6.1.8.4 Materials

6.1.8.5 Interfaces with other equipment or
systems

6.1.8.6 System / Equipment Operation

6.1.8.7 Instrumentation and control

6.1.8.8 Monitoring, inspection, testing, and
maintenance

6.1.8.9 Radiological aspects

6.2.8.10 Performance and safety evaluation

6.2.7 Fracture Prevention of Containmengee Chapter 3

Pressure Vessel
6.3 Emergency Core Cooling System
6.3.1 Design Bases
6.3.2 System Design
6.3.3 Performance Evaluation
6.3.4 Tests and Inspections
6.3.5 Instrumentation Requirements

6.2 Emergency Core Cooling System
6.2.1 System / Equipment Functions
6.2.2 Safety design bases
6.2.3 Description
6.2.4 Materials
6.2.5 Interfaces with other equipment or

systems
6.2.6 System / Equipment Operation
6.2.7 Instrumentation and control
6.2.8 Monitoring, inspection, testing, and

maintenance
6.2.9 Radiological aspects
6.2.10 Performance and safety evaluation

10.4.9 Auxiliary Feedwater System (PWR).3 Emergency feedwater system

6.3.1 System / Equipment Functions

6.3.2 Safety design bases

6.3.3 Description

6.3.4 Materials

6.3.5 Interfaces with other equipment or
systems

6.3.6 System / Equipment Operation

6.3.7 Instrumentation and control

6.3.8 Monitoring, inspection, testing, and
maintenance

6.3.9 Radiological aspects

6.3.10 Performance and safety evaluation
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9.3.5 Standby Liquid Control System
(Boiling-Water Reactors)

6.4 Habitability Systems
6.4.1 Design Bases
6.4.2 System Design
6.4.3 System Operational Procedures
6.4.3 Design Evaluation
6.4.4 Tests and Inspections
6.4.5 Instrumentation Requirements

BN-JB-1.12

Number and title of the chapter - Proposed

6.4 Emergency borating system

6.4.1 System / Equipment Functions

6.4.2 Safety design bases

6.4.3 Description

6.4.4 Materials

6.4.5 Interfaces with other equipment or
systems

6.4.6 System / Equipment Operation

6.4.7 Instrumentation and control

6.4.8 Monitoring, inspection, testing, and
maintenance

6.4.9 Radiological aspects

6.4.10 Performance and safety evaluation
6.5 Habitability Systems

6.5.1 System / Equipment Functions

6.5.2 Safety design bases

6.5.3 Description

6.5.4 Materials

6.5.5 Interfaces with other equipment or
systems

6.5.6 System / Equipment Operation

6.5.7 Instrumentation and control

6.5.8 Monitoring, inspection, testing, and
maintenance

6.5.9 Radiological aspects

6.5.10 Performance and safety evaluation

6.6 Inservice Inspection of Class 2 and 3 (included in individual system’s subsection 8)

Components

6.6.1 Components Subject to Examination

6.6.2 Accessibility

6.6.3 Examination Techniques and
Procedures

6.6.4 Inspection Intervals

6.6.5 Examination Categories and
Requirements

6.6.6 Evaluation of Examination Results

6.6.7 System Pressure Tests

6.6.8 Augmented ISI to Protect against

Postulated Piping Failures
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6.7 Main Steamline Isolation Valve
Leakage Control System (BWRS)
6.7.1 Design Bases
6.7.2 System Description
6.7.3 System Evaluation
6.7.4 Instrumentation Requirements
6.7.5 Inspection and Testing

Number and title of the chapter - Proposed

6.7 Main Steamline Isolation Valve Leakage
Control System (BWRSs)

6.7.1 System / Equipment Functions

6.7.2 Safety design bases

6.7.3 Description

6.7.4 Materials

6.7.5 Interfaces with other equipment or
systems

6.7.6 System / Equipment Operation

6.7.7 Instrumentation and control

6.7.8 Monitoring, inspection, testing, and
maintenance

6.7.9 Radiological aspects

6.7.10 Performance and safety evaluation
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7 Instrumentation and Control

7.1 Introduction

7.2 Reactor Trip System

7.3 Engineered Safety Feature Systems

Number and title of the chapter - Proposed

7 Instrumentation @odtrol

7.1 1&C system architecture, fuoical
allocation, and design bases

7.1.1 1&C functions and functional allocation
to individual systems

7.1.2 Classification

7.1.3 1&C system design basis

7.1.4 Defence-in-Depth and Diversity Strategy
7.2 Reactor Protection System

7.2.1 System / Equipment Functions

7.2.2 Safety design bases

7.2.3 Description

7.2.4 Materials

7.2.5 Interfaces with other equipment or
systems

7.2.6 System / Equipment Operation

7.2.7 Instrumentation and control

7.2.8 Monitoring, inspection, testing, and
maintenance

7.2.9 Radiological aspects

7.2.10 Performance and safety evaluation

7.3 Actudtystems for Engineered Safety

Features

7.3.1 System / Equipment Functions

7.3.2 Safety design bases

7.3.3 Description

7.3.4 Materials

7.3.5 Interfaces with other equipment or
systems

7.3.6 System / Equipment Operation

7.3.7 Instrumentation and control

7.3.8 Monitoring, inspection, testing, and
maintenance

7.3.9 Radiological aspects

7.3.10 Performance and safety evaluation
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7.4 Systems Required for Safe Shutdown

7.5 Information Systems Important to

Safety

7.6 Interlock Systems Important to Safety

Page 122
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7.4 Syskamsired for Safe Shutdown

7.4.1 System / Equipment Functions

7.4.2 Safety design bases

7.4.3 Description

7.4.4 Materials

7.4.5 Interfaces with other equipment or
systems

7.4.6 System / Equipment Operation

7.4.7 Instrumentation and control

7.4.8 Monitoring, inspection, testing, and
maintenance

7.4.9 Radiological aspects

7.4.10 Performance and safety evaluation
7.5 Information Systems Important to Safety

7.5.1 System / Equipment Functions

7.5.2 Safety design bases

7.5 .3 Description

7.5 .4 Materials

7.5 .5 Interfaces with other equipment or
systems

7.5 .6 System / Equipment Operation

7.5 .7 Instrumentation and control

7.5 .8 Monitoring, inspection, testing, and
maintenance

7.5 .9 Radiological aspects

7.5 .10 Performance and safety evaluation

7.6 lotek Systems Important to Safety

7.6.1 System / Equipment Functions

7.6.2 Safety design bases

7.6.3 Description

7.6.4Materials

7.6.5 Interfaces with other equipment or
systems

7.6.6 System / Equipment Operation

7.6.7 Instrumentation and control

7.6.8 Monitoring, inspection, testing, and
maintenance

7.6.9 Radiological aspects

7.6.10 Performance and safety evaluation
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7.7 Control Systems Not Required for 7.7 Control Systems not Required for Safety
Safety 7.7.1 System / Equipment Functions

7.7.2 Safety design bases
7.7.3 Description
7.7.4 Materials
7.7.5 Interfaces with other equipment or
systems
7.7.6 System / Equipment Operation
7.7.7 Instrumentation and control
7.7.8 Monitoring, inspection, testing, and
maintenance
7.7.9 Radiological aspects
7.7.10 Performance and safety evaluation
7.8 Diverse Instrumentation and Control 7.8 Diverse Instrumentation and Control
Systems Systems
7.8.1 System / Equipment Functions
7.8.2 Safety design bases
7.8.3 Description
7.8.4 Materials
7.8.5 Interfaces with other equipment or
systems
7.8.6 System / Equipment Operation
7.8.7 Instrumentation and control
7.8.8 Monitoring, inspection, testing, and
maintenance
7.8.9 Radiological aspects
7.8.10 Performance and safety evaluation
7.9 Data Communication Systems 7.9 Data Commupit&j/stems
7.10 Main Control Room
7.11 Supplementary Control Room
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8 Electric Power
8.1 Introduction
8.2 Offsite Power System
8.2.1 Description
8.2.2 Analysis
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Number and title of the chapter - Proposed

8 Electric Power
8.1 General principles and desigproach
8.2 Offsite power systems
8.2.1 System / Equipment Functions
8.2.2 Safety design bases
8.2.3 Description
8.2.4 Materials
8.2.5 Interfaces with other equipment or
systems
8.2.6 System / Equipment Operation
8.2.7 Instrumentation and control
8.2.8 Monitoring, inspection, testing, and
maintenance
8.2.9 Radiological aspects
8.2.10 Performance and safety evaluation

8.3 Onsite Power Systems (for non-passiv& 3 Onsite Power Systems

designs except as noted)
8.3.3 [not used]
8.3.1 AC Power Systems

8.3.4 Station Blackout (for non-passive
designs except as noted)

8.3.1 AC power systems

8.3.1.1 System / Equipment Functions

8.3.1.2 Safety design bases

8.3.1.3 Description

8.3.1.4 Materials

8.3.1.5 Interfaces with other equipment or
systems

8.3.1.6 System / Equipment Operation

8.3.1.7 Instrumentation and control

8.3.1.8 Monitoring, inspection, testing, and
maintenance

8.3.1.9 Radiological aspects

8.3.1.10 Performance and safety evaluation

Page 124 of 160



PROPOSED TABLE OF CONTENTS FOR SAFETY ANALYSIS RERTS

Number and title of the chapter -

RG 1.206 - NRC Combined Operating
License applications (Safety Analysis
Report)

8.3.2 DC Power Systems

8.3.4 Station Blackout (for non-passive
designs except as noted)
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8.3.2 DC power systems

8.3.2.1 System / Equipment Functions

8.3.2.2 Safety design bases

8.3.2.3 Description

8.3.2.4 Materials

8.3.2.5 Interfaces with other equipment or
systems

8.3.2.6 System / Equipment Operation

8.3.2.7 Instrumentation and control

8.3.2.8 Monitoring, inspection, testing, and
maintenance

8.3.2.9 Radiological aspects

8.3.2.10 Performance and safety evaluation

8.4 Cabling and raceways

8.4.1 System / Equipment Functions

8.4.2 Safety design bases

8.4.3 Description

8.4.4 Materials

8.4.5 Interfaces with other equipment or
systems

8.4.6 System / Equipment Operation

8.4.7 Instrumentation and control

8.4.8 Monitoring, inspection, testing, and
maintenance

8.4.9 Radiological aspects

8.4.10 Performance and safety evaluation
8.5 Grounding and lightning protection

8.5.1 System / Equipment Functions

8.5.2 Safety design bases

8.5.3 Description

8.5.4 Materials

8.5.5 Interfaces with other equipment or
systems

8.5.6 System / Equipment Operation

8.5.7 Instrumentation and control

8.5.8 Monitoring, inspection, testing, and
maintenance

8.5.9 Radiological aspects

8.5.10 Performance and safety evaluation
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9 Auxiliary Systems 9 Auxiliary Systems and Civih&tures
9A Auxiliary Systems

9.1 Fuel Storage and Handling 9A.1 Fuel Storage and Handling Systems

9.1.1 Criticality Safety of Fresh and Spent
Fuel Storage and Handling

9.1.2 New and Spent Fuel Storage 9A.1.1 New Fuel storage and handling system
9A.1.1.1 System / Equipment Functions
9A.1.1.2 Safety design bases
9A.1.1.3 Description
9A.1.1.4 Materials
9A.1.1.5 Interfaces with other equipment or
systems

9A.1.1.6 System / Equipment Operation

9A.1.1.7 Instrumentation and control

9A.1.1.8 Monitoring, inspection, testing, and
maintenance

9A.1.1.9 Radiological aspects

9A.1.1.10 Performance and safety evaluation
9A.1.2 Spent fuel storage and handling system

9A.1.2.1 System / Equipment Functions

9A.1.2.2 Safety design bases

9A.1.2.3 Description

9A.1.2.4 Materials

9A.1.2.5 Interfaces with other equipment or
systems

9A.1.2.6 System / Equipment Operation

9A.1.2.7 Instrumentation and control

9A.1.2.8 Monitoring, inspection, testing, and
maintenance

9A.1.2.9 Radiological aspects

9A.1.2.10 Performance and safety evaluation

9.1.3 Spent Fuel Pool Cooling and CleanupA.1.3 Spent fuel pool cooling and cleanup

System system
9A.1.3.1 System / Equipment Functions
9A.1.3.2 Safety design bases
9A.1.3.3 Description
9A.1.3.4 Materials
9A.1.3.5 Interfaces with other equipment or

systems
9A.1.3.6 System / Equipment Operation
9A.1.3.7 Instrumentation and control
9A.1.3.8 Monitoring, inspection, testing, and
maintenance
9A.1.3.9 Radiological aspects
9A.1.3.10 Performance and safety evaluation
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9.1.4 Light-Load Handling System
(Related to Refuelling)

Number and title of the chapter - Proposed

9A.1.4 Handling systems for refuelling
9A.1.4.1 System / Equipment Functions
9A.1.4.2 Safety design bases
9A.1.4.3 Description
9A.1.4.4 Materials
9A.1.4.5 Interfaces with other equipment or
systems
9A.1.4.6 System / Equipment Operation
9A.1.4.7 Instrumentation and control
9A.1.4.8 Monitoring, inspection, testing, and
maintenance
9A.1.4.9 Radiological aspects
9A.1.4.10 Performance and safety evaluation
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9.2 Water Systems

9.2.1 Station Service Water System
(Open, Raw Water Cooling Systems)

9.2.2 Cooling System for Reactor
Auxiliaries (Closed Cooling Water
Systems)

9.2.3 [Reserved]

Number and title of the chapter - Proposed

9A.2 Water Systems
9A.2.1 Service Water System
9A.2.1.1 System / Equipment Functions
9A.2.1.2 Safety design bases
9A.2.1.3 Description
9A.2.1.4 Materials
9A.2.1.5 Interfaces with other equipment or
systems
9A.2.1.6 System / Equipment Operation
9A.2.1.7 Instrumentation and control
9A.2.1.8 Monitoring, inspection, testing, and
maintenance
9A.2.1.9 Radiological aspects
9A.2.1.10 Performance and safety evaluation
9A.2.2 Component cooling water system
9A.2.2.1 System / Equipment Functions
9A.2.2.2 Safety design bases
9A.2.2.3 Description
9A.2.2.4 Materials
9A.2.2.5 Interfaces with other equipment or
systems
9A.2.2.6 System / Equipment Operation
9A.2.2.7 Instrumentation and control
9A.2.2.8 Monitoring, inspection, testing, and
maintenance
9A.2.2.9 Radiological aspects
9A.2.2.10 Performance and safety evaluation

9A.2.3 De-mineralized water make-up system
9A.2.3.1 System / Equipment Functions
9A.2.3.2 Safety design bases
9A.2.3.3 Description
9A.2.3.4 Materials
9A.2.3.5 Interfaces with other equipment or
systems
9A.2.3.6 System / Equipment Operation
9A.2.3.7 Instrumentation and control
9A.2.3.8 Monitoring, inspection, testing, and
maintenance
9A.2.3.9 Radiological aspects
9A.2.3.10 Performance and safety evaluation

Page 128 of 160



PROPOSED TABLE OF CONTENTS FOR SAFETY ANALYSIS RERTS BN-JB-1.12

Number and title of the chapter - Number and title of the chapter - Proposed
RG 1.206 - NRC Combined Operating
License applications (Safety Analysis
Report)
9.2.5 Ultimate Heat Sink 9A.2.4 Ultimate Heat Sink
9A.2.4.1 System / Equipment Functions
9A.2.4.2 Safety design bases
9A.2.4.3 Description
9A.2.4.4 Materials
9A.2.4.5 Interfaces with other equipment or
systems
9A.2.4.6 System / Equipment Operation
9A.2.4.7 Instrumentation and control
9A.2.4.8 Monitoring, inspection, testing, and
maintenance
9A.2.4.9 Radiological aspects
9A.2.4.10 Performance and safety evaluation
9.2.6 Condensate Storage Facilities  9A.2.5 Condensate Storage Facilities
9A.2.5.1 System / Equipment Functions
9A.2.5.2 Safety design bases
9A.2.5.3 Description
9A.2.5.4 Materials
9A.2.5.5 Interfaces with other equipment or
systems
9A.2.5.6 System / Equipment Operation
9A.2.5.7 Instrumentation and control
9A.2.5.8 Monitoring, inspection, testing, and
maintenance
9A.2.5.9 Radiological aspects
9A.2.5.10 Performance and safety evaluation
9.2.4 Potable and Sanitary Water Systems 9A.@télRe and Sanitary Water Systems
9A.2.6.1 System / Equipment Functions
9A.2.6.2 Safety design bases
9A.2.6.3 Description
9A.2.6.4 Materials
9A.2.6.5 Interfaces with other equipment or
systems
9A.2.6.6 System / Equipment Operation
9A.2.6.7 Instrumentation and control
9A.2.6.8 Monitoring, inspection, testing, and
maintenance
9A.2.6.9 Radiological aspects
9A.2.6.10 Performance and safety evaluation
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9.3 Process Auxiliaries

Number and title of the chapter - Proposed

9A.3 Process Auxiliary Systems

9.3.2 Process and Post-accident Sampling9A.3.1 Process and Post-accident Sampling

Systems

9.3.3 Equipment and Floor Drainage
System

9.3.4 Chemical and Volume Control
System (Including Boron Recovery
System) (Pressurized-
Water Reactors Only)

9.3.5 Standby Liquid Control System
(Boiling-Water Reactors)

Systems

9A.3.1.1 System / Equipment Functions

9A.3.1.2 Safety design bases

9A.3.1.3 Description

9A.3.1.4 Materials

9A.3.1.5 Interfaces with other equipment or
systems

9A.3.1.6 System / Equipment Operation

9A.3.1.7 Instrumentation and control

9A.3.1.8 Monitoring, inspection, testing, and
maintenance

9A.3.1.9 Radiological aspects

9A.3.1.10 Performance and safety evaluation
9A.3.2 Equipment and Floor Drainage Systems

9A.3.2.1 System / Equipment Functions

9A.3.2.2 Safety design bases

9A.3.2.3 Description

9A.3.2.4 Materials

9A.3.2.5 Interfaces with other equipment or
systems

9A.3.2.6 System / Equipment Operation

9A.3.2.7 Instrumentation and control

9A.3.2.8 Monitoring, inspection, testing, and
maintenance

9A.3.2.9 Radiological aspects

9A.3.2.10 Performance and safety evaluation
See Chapter 5

See Chapter 6
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9.3.1 Compressed Air Systems

Number and title of the chapter - Proposed

9A.4 Air and gas systems
9A.4.1 Compresse&ystems

9A.4.1.1 System / Equipment Functions

9A.4.1.2 Safety design bases

9A.4.1.3 Description

9A.4.1.4 Materials

9A.4.1.5 Interfaces with other equipment or
systems

9A.4.1.6 System / Equipment Operation

9A.4.1.7 Instrumentation and control

9A.4.1.8 Monitoring, inspection, testing, and
maintenance

9A.4.1.9 Radiological aspects

9A.4.1.10 Performance and safety evaluation
9A.4.2 Service gas systems

9A.4.2.1 System / Equipment Functions

9A.4.2.2 Safety design bases

9A.4.2.3 Description

9A.4.2.4 Materials

9A.4.2.5 Interfaces with other equipment or
systems

9A.4.2.6 System / Equipment Operation

9A.4.2.7 Instrumentation and control

9A.4.2.8 Monitoring, inspection, testing, and
maintenance

9A.4.2.9 Radiological aspects

9A.4.2.10 Performance and safety evaluation
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9.4 Air Conditioning, Heating, Cooling,
and Ventilation Systems

9.4.1 Control Room Area Ventilation
System

9.4.2 Spent Fuel Pool Area Ventilation
System

9.4.3 Auxiliary and Radwaste Area
Ventilation System

Number and title of the chapter - Proposed

9A.5 Heating, ventilation, and air conditioning
(HVAC) systems
9A.5.1 Control Room HVAC

9A.5.1.1 System / Equipment Functions

9A.5.1.2 Safety design bases

9A.5.1.3 Description

9A.5.1.4 Materials

9A.5.1.5 Interfaces with other equipment or
systems

9A.5.1.6 System / Equipment Operation

9A.5.1.7 Instrumentation and control

9A.5.1.8 Monitoring, inspection, testing, and
maintenance

9A.5.1.9 Radiological aspects

9A.5.1.10 Performance and safety evaluation
9A.5.2 Spent Fuel Pool Area HVAC

9A.5.2.1 System / Equipment Functions

9A.5.2.2 Safety design bases

9A.5.2.3 Description

9A.5.2.4 Materials

9A.5.2.5 Interfaces with other equipment or
systems

9A.5.2.6 System / Equipment Operation

9A.5.2.7 Instrumentation and control

9A.5.2.8 Monitoring, inspection, testing, and
maintenance

9A.5.2.9 Radiological aspects

9A.5.2.10 Performance and safety evaluation
9A.5.3 Auxiliary and Radwaste Area HVAC

9A.5.3.1 System / Equipment Functions

9A.5.3.2 Safety design bases

9A.5.3.3 Description

9A.5.3.4 Materials

9A.5.3.5 Interfaces with other equipment or
systems

9A.5.3.6 System / Equipment Operation

9A.5.3.7 Instrumentation and control

9A.5.3.8 Monitoring, inspection, testing, and
maintenance

9A.5.3.9 Radiological aspects

9A.5.3.10 Performance and safety evaluation
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9.4.4 Turbine Building Area Ventilation
System

9.4.5 Engineered Safety Feature
Ventilation System

Number and title of the chapter - Proposed

9A.5.4 Turbine Building HVAC

9A.5.4.1 System / Equipment Functions

9A.5.4.2 Safety design bases

9A.5.4.3 Description

9A.5.4.4 Materials

9A.5.4.5 Interfaces with other equipment or
systems

9A.5.4.6 System / Equipment Operation

9A.5.4.7 Instrumentation and control

9A.5.4.8 Monitoring, inspection, testing, and
maintenance

9A.5.4.9 Radiological aspects

9A.5.4.10 Performance and safety evaluation
9A.5.5 Engineered Safety Feature HVAC

9A.5.5.1 System / Equipment Functions

9A.5.5.2 Safety design bases

9A.5.5.3 Description

9A.5.5.4 Materials

9A.5.5.5 Interfaces with other equipment or
systems

9A.5.5.6 System / Equipment Operation

9A.5.5.7 Instrumentation and control

9A.5.5.8 Monitoring, inspection, testing, and
maintenance

9A.5.5.9 Radiological aspects

9A.5.5.10 Performance and safety evaluation
9A.5.6 Chilled water system

9A.5.6.1 System / Equipment Functions

9A.5.6.2 Safety design bases

9A.5.6.3 Description

9A.5.6.4 Materials

9A.5.6.5 Interfaces with other equipment or
systems

9A.5.6.6 System / Equipment Operation

9A.5.6.7 Instrumentation and control

9A.5.6.8 Monitoring, inspection, testing, and
maintenance

9A.5.6.9 Radiological aspects

9A.5.6.10 Performance and safety evaluation
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9.5.1 Fire Protection Program 9A.6 Fire protection systems
9A.6.1 System / Equipment Functions
9A.6.2 Safety design bases
9A.6.3 Description
9A.6.4 Materials
9A.6.5 Interfaces with other equipment or
systems
9A.6.6 System / Equipment Operation
9A.6.7 Instrumentation and control
9A.6.8 Monitoring, inspection, testing, and
maintenance
9A.6.9 Radiological aspects
9A.6.10 Performance and safety evaluation
9.5.4 Diesel Generator Fuel Oil Storage 9A.7 Emergency diesel generator and

and Transfer System supporting systems
9.5.5 Diesel Generator Cooling Water  9A.7.1 System / Equipment Functions
System 9A.7.2 Safety design bases

9.5.6 Diesel Generator Starting Air System 9A.7.3 Description
9.5.7 Diesel Generator Lubrication System 9A.7.4 Materials
9.5.8 Diesel Generator Combustion Air 9A.7.5 Interfaces with other equipment or
Intake and Exhaust System systems
9A.7.6 System / Equipment Operation
9A.7.7 Instrumentation and control
9A.7.8 Monitoring, inspection, testing, and
maintenance
9A.7.9 Radiological aspects
9A.7.10 Performance and safety evaluation
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9.5 Other Auxiliary Systems

9.5.2 Communication Systems

9.5.3 Lighting Systems

Number and title of the chapter - Proposed

9A.8 Miscellaneous dawry systems
9A.8.1Communication Systems

9A.8.1.1 System / Equipment Functions

9A.8.1.2 Safety design bases

9A.8.1.3 Description

9A.8.1.4 Materials

9A.8.1.5 Interfaces with other equipment or
systems

9A.8.1.6 System / Equipment Operation

9A.8.1.7 Instrumentation and control

9A.8.1.8 Monitoring, inspection, testing, and
maintenance

9A.8.1.9 Radiological aspects

9A.8.1.10 Performance and safety evaluation

9A.8.2 Lighting and EmexgeLighting
Systems

9A.8.2.1 System / Equipment Functions

9A.8.2.2 Safety design bases

9A.8.2.3 Description

9A.8.2.4 Materials

9A.8.2.5 Interfaces with other equipment or
systems

9A.8.2.6 System / Equipment Operation

9A.8.2.7 Instrumentation and control

9A.8.2.8 Monitoring, inspection, testing, and
maintenance

9A.8.2.9 Radiological aspects

9A.8.2.10 Performance and safety evaluation
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9.1.5 Overhead Heavy-Load Handling
System

Number and title of the chapter - Proposed

9A.9 Overhead Heavy-Load Handling System

9A.9.1.Reactor building crane

9A.9.1.1 System / Equipment Functions

9A.9.1.2 Safety design bases

9A.9.1.3 Description

9A.9.1.4 Materials

9A.9.1.5 Interfaces with other equipment or
systems

9A.9.1.6 System / Equipment Operation

9A.9.1.7 Instrumentation and control

9A.9.1.8 Monitoring, inspection, testing, and
maintenance

9A.9.1.9 Radiological aspects

9A.9.1.10 Performance and safety evaluation
9A.9.2 Fuel building crane

9A.9.2.1 System / Equipment Functions

9A.9.2.2 Safety design bases

9A.9.2.3 Description

9A.9.2.4 Materials

9A.9.2.5 Interfaces with other equipment or
systems

9A.9.2.6 System / Equipment Operation

9A.9.2.7 Instrumentation and control

9A.9.2.8 Monitoring, inspection, testing, and
maintenance

9A.9.2.9 Radiological aspects

9A.9.2.10 Performance and safety evaluation
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3.8 Design of Category | Structures 9B Civil woeksd structures
9B.1 Foundations
9B.1.1 Structural role
9B.1.2 Safety design bases
9B.1.3 Structural description
9B.1.4 Materials
9B.1.5 Interfaces with other equipment or
systems
9B.1.6 System / Equipment operation
9B.1.7 Instrumentation and control
9B.1.8 Monitoring, testing, inspection, and
maintenance
9B.1.9 Radiological aspects
9B.1.10 Performance and safety evaluation
9B.2 Reactor building
9B.2.1 Primary containment
9B.2.1.1 Structural role
6.2.7 Fracture Prevention of Containment  9B.2.1.2 Safety design bases
Pressure Vessel 9B.2.1.3 Structural description
9B.2.1.4 Materials
9B.2.1.5 Interfaces with other equipment or
systems
9B.2.1.6 System / Equipment operation
9B.2.1.7 Instrumentation and control
9B.2.1.8 Monitoring, testing, inspection, and
maintenance
9B.2.1.9 Radiological aspects
9B.2.1.10 Performance and safety evaluation
9B.2.2 Secondary containment
9B.2.2.1 Structural role
9B.2.2.2 Safety design bases
6.2.7 Fracture Prevention of Containment  9B.2.2.3 Structural description
Pressure Vessel 9B.2.2.4 Materials
9B.2.2.5 Interfaces with other equipment or
systems
9B.2.2.6 System / Equipment operation
9B.2.2.7 Instrumentation and control
9B.2.2.8 Monitoring, testing, inspection, and
maintenance
9B.2.2.9 Radiological aspects
9B.2.2.10 Performance and safety evaluation
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3.8.3 Concrete and Steel Internal 9B.2.3 Concrete and Steel Internal Structures
Structures of Steel or Concrete of Containment
Containment 9B.2.3.1 Structural role

3.8.3.1 Description of the Structures 9B.2.3.2 Safety design bases
3.8.3.2 Applicable Codes, Standards, 9B.2.3.3 Structural description

and Specifications 9B.2.3.4 Materials

3.8.3.3 Loads and Load 9B.2.3.5 Interfaces with other equipment or
Combinations systems

3.8.3.4 Design and Analysis 9B.2.3.6 System / Equipment operation
Procedures 9B.2.3.7 Instrumentation and control

3.8.3.5 Structural Acceptance 9B.2.3.8 Monitoring, testing, inspection, and
Criteria maintenance

3.8.3.6 Materials, Quality Contral, 9B.2.3.9 Radiological aspects
and Special Construction Techniques 9B.2.3.10 Performance and safety evaluation

3.8.3.7 Testing and Inservice
Inspection Requirements
9B.3 Other structures
9B.3.1 Other structure 1
9B.3.1.1 Structural role
9B.3.1.2 Safety design bases
9B.3.1.3 Structural description
9B.3.1.4 Materials
9B.3.1.5 Interfaces with other equipment or
systems
9B.3.1.6 System / Equipment operation
9B.3.1.7 Instrumentation and control
9B.3.1.8 Monitoring, testing, inspection, and
maintenance
9B.3.1.9 Radiological aspects
9B.3.1.10 Performance and safety evaluation

Repeat for each structure

9B.3.n Other structure n
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10 Steam and Power Conversion System 10 Steamaamel Eonversion System
10.1 Summary Description 10.1 Role and General isi&m

10.3 Main Steam Supply System 10.2 Main Steam Supydtem

10.2.1 System / Equipment Functions
10.2.2 Safety design bases
10.2.3 Description
10.2.4 Materials
10.2.5 Interfaces with other equipment or
systems
10.2.6 System / Equipment Operation
10.2.7 Instrumentation and control
10.2.8 Monitoring, inspection, testing, and
maintenance
10.2.9 Radiological aspects
10.2.10 Performance and safety evaluation
10.4.7 Condensate and Feedwater Systems  10.3 Reedwstems
10.3.1 Main feedwater system
10.3.1.1 System / Equipment Functions
10.3.1.2 Safety design bases
10.3.1.3 Description
10.3.1.4 Materials
10.3.1.5 Interfaces with other equipment or
systems
10.3.1.6 System / Equipment Operation
10.3.1.7 Instrumentation and control
10.3.1.8 Monitoring, inspection, testing, and
maintenance
10.3.1.9 Radiological aspects
10.3.1.10 Performance and safety evaluation
10.4.9 Auxiliary Feedwater System (PWR)L0.3.2 Auxiliary feedwater system (non-safety)
10.3.2.1 System / Equipment Functions
10.3.2.2 Safety design bases
10.3.2.3 Description
10.3.2.4 Materials
10.3.2.5 Interfaces with other equipment or
systems
10.3.2.6 System / Equipment Operation
10.3.2.7 Instrumentation and control
10.3.2.8 Monitoring, inspection, testing, and
maintenance
10.3.2.9 Radiological aspects
10.3.2.10 Performance and safety evaluation

10.2 Turbine Generator 10.4 Turbine Generator
10.2.1 Design Bases 10.4.1 Design Bases

10.2.2 Description 10.4.2 Description

10.2.3 Turbine Rotor Integrity 10.4.3 Turbine Rotor Integrity

10.5 Turbine and Condenser systems
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10.4.1 Main Condensers 10.5.1 Main Condenser
10.5.1.1 System / Equipment Functions
10.5.1.2 Safety design bases
10.5.1.3 Description
10.5.1.4 Materials
10.5.1.5 Interfaces with other equipment or
systems
10.5.1.6 System / Equipment Operation
10.5.1.7 Instrumentation and control
10.5.1.8 Monitoring, inspection, testing, and
maintenance
10.5.1.9 Radiological aspects
10.5.1.10 Performance and safety evaluation
10.4.2 Main Condenser Evacuation System 10.5.2 @wet air extraction system
10.5.2.1 System / Equipment Functions
10.5.2.2 Safety design bases
10.5.2.3 Description
10.5.2.4 Materials
10.5.2.5 Interfaces with other equipment or
systems
10.5.2.6 System / Equipment Operation
10.5.2.7 Instrumentation and control
10.5.2.8 Monitoring, inspection, testing, and
maintenance
10.5.2.9 Radiological aspects
10.5.2.10 Performance and safety evaluation
10.4.5 Circulating Water System 10.5.3 Circulatigter System
10.5.3.1 System / Equipment Functions
10.5.3.2 Safety design bases
10.5.3.3 Description
10.5.3.4 Materials
10.5.3.5 Interfaces with other equipment or
systems
10.5.3.6 System / Equipment Operation
10.5.3.7 Instrumentation and control
10.5.3.8 Monitoring, inspection, testing, and
maintenance
10.5.3.9 Radiological aspects
10.5.3.10 Performance and safety evaluation
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10.4.7 Condensate and Feedwater Systems  10.5.40%atd system
10.5.4.1 System / Equipment Functions
10.5.4.2 Safety design bases
10.5.4.3 Description
10.5.4.4 Materials
10.5.4.5 Interfaces with other equipment or
systems
10.5.4.6 System / Equipment Operation
10.5.4.7 Instrumentation and control
10.5.4.8 Monitoring, inspection, testing, and
maintenance
10.5.4.9 Radiological aspects
10.5.4.10 Performance and safety evaluation
10.4.6 Condensate Cleanup System 10.5.5 Condebleateup System
10.5.5.1 System / Equipment Functions
10.5.5.2 Safety design bases
10.5.5.3 Description
10.5.5.4 Materials
10.5.5.5 Interfaces with other equipment or
systems
10.5.5.6 System / Equipment Operation
10.5.5.7 Instrumentation and control
10.5.5.8 Monitoring, inspection, testing, and
maintenance
10.5.5.9 Radiological aspects
10.5.5.10 Performance and safety evaluation
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10.4.3 Turbine Gland Sealing System

10.4.4 Turbine Bypass System

Number and title of the chapter - Proposed

10.5.6 Turbine auxiliary systems
10.5.6.1 TerBtand Sealing System\
10.5.6.1.1 System / Equipment Functions
10.5.6.1.2 Safety design bases
10.5.6.1.3 Description
10.5.6.1.4 Materials
10.5.6.1.5 Interfaces with other equipment or
systems
10.5.6.1.6 System / Equipment Operation
10.5.6.1.7 Instrumentation and control
10.5.6.1.8 Monitoring, inspection, testing,
and maintenance
10.5.6.1.9 Radiological aspects
10.5.6.1.10 Performance and safety
evaluation
10.5.6.2 Turbine Byfastem
10.5.6.2.1 System / Equipment Functions
10.5.6.2.2 Safety design bases
10.5.6.2.3 Description
10.5.6.2.4 Materials
10.5.6.2.5 Interfaces with other equipment or
systems
10.5.6.2.6 System / Equipment Operation
10.5.6.2.7 Instrumentation and control
10.5.6.2.8 Monitoring, inspection, testing,
and maintenance
10.5.6.2.9 Radiological aspects
10.5.6.2.10 Performance and safety
evaluation
10.5.7 Generator auxiliary systems
10.5.7.1 System / Equipment Functions
10.5.7.2 Safety design bases
10.5.7.3 Description
10.5.7.4 Materials
10.5.7.5 Interfaces with other equipment or
systems
10.5.7.6 System / Equipment Operation
10.5.7.7 Instrumentation and control
10.5.7.8 Monitoring, inspection, testing, and
maintenance
10.5.7.9 Radiological aspects
10.5.7.10 Performance and safety evaluation
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10.4.8 Steam Generator Blowdown Systert0.6 Steam generator blowdown system

(PWR)

10.6.1 System / Equipment Functions

10.6.2 Safety design bases

10.6.3 Description

10.6.4 Materials

10.6.5 Interfaces with other equipment or
systems

10.6.6 System / Equipment Operation

10.6.7 Instrumentation and control

10.6.8 Monitoring, inspection, testing, and
maintenance

10.6.9 Radiological aspects

10.6.10 Performance and safety evaluation
10.7 Break preclusion implementation for main
steam and feedwater lines
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11 Radioactive Waste Management

11.1 Source Terms

11.2 Liquid Waste Management Systems

11.3 Gaseous Waste Management Systems

11.4 Solid Waste Management System

BN-JB-1.12

Number and title of the chapter - Proposed

11 Radioactive &\Mahagement
11.1 Source Terms
11.2 Liquidtd/Management Systems
11.2.1 System / Equipment Functions
11.2.2 Safety design bases
11.2.3 Description
11.2.4 Materials
11.2.5 Interfaces with other equipment or
systems
11.2.6 System / Equipment Operation
11.2.7 Instrumentation and control
11.2.8 Monitoring, inspection, testing, and
maintenance
11.2.9 Radiological aspects
11.2.10 Performance and safety evaluation
11.3 Ga¥agsts Management Systems
11.3.1 System / Equipment Functions
11.3.2 Safety design bases
11.3.3 Description
11.3.4 Materials
11.3.5 Interfaces with other equipment or
systems
11.3.6 System / Equipment Operation
11.3.7 Instrumentation and control
11.3.8 Monitoring, inspection, testing, and
maintenance
11.3.9 Radiological aspects
11.3.10 Performance and safety evaluation
11.4 Solid Wateagement System
11.4.1 System / Equipment Functions
11.4.2 Safety design bases
11.4.3 Description
11.4.4 Materials
11.4.5 Interfaces with other equipment or
systems
11.4.6 System / Equipment Operation
11.4.7 Instrumentation and control
11.4.8 Monitoring, inspection, testing, and
maintenance
11.4.9 Radiological aspects
11.4.10 Performance and safety evaluation
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11.5 Process and Effluent Radiological 11.5 Process and Effluent Radiological
Monitoring and Sampling Systems Monitoring and Sampling Systems

11.5.1 System / Equipment Functions

11.5.2 Safety design bases

11.5.3 Description

11.5.4 Materials

11.5.5 Interfaces with other equipment or
systems

11.5.6 System / Equipment Operation

11.5.7 Instrumentation and control

11.5.8 Monitoring, inspection, testing, and
maintenance

11.5.9 Radiological aspects

11.5.10 Performance and safety evaluation
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12 Radiation Protection 12 Radiation Protection

12.1 Ensuring that Occupational Radiatior2.1 ALARA Considerations

Exposures Are As Low As Is Reasonably

Achievable
12.2 Radiation Sources 12.2 Radiation Sources
12.3 Radiation Protection Design Featured2.3 Radiation Protection Design Features
12.3.1 Facility Design Features 12.3.1 Facility Design Features
12.3.2 Shielding 12.3.2 Shielding
12.3.3 Ventilation 12.3.3 Ventilation
12.3.4 Area Radiation and Airborne 12.3.4 Area Radiation and Airborne
Radioactivity Monitoring Instrumentation Radioactivity Monitoring Instrumentation
12.4 Dose Assessment 12.4 Dose Assessment
12.5 Operational Radiation Protection 12.5 Operational Radiation Protection
Program Programme

Page 146 of 160



PROPOSED TABLE OF CONTENTS FOR SAFETY ANALYSIS RERTS BN-JB-1.12

Number and title of the chapter - Number and title of the chapter - Proposed
RG 1.206 - NRC Combined Operating
License applications (Safety Analysis

Report)

13 Conduct of Operations 13 Conduct of Operations

13.1 Organizational Structure of Applicantl3.1 Organizational Structure of Operating
13.1 Organizational Structure of Organization

Applicant 13.1 Organizational Structure of Applicant
13.1.2 Operating Organization 13.1.2 Operating Organization
13.1.3 Quialifications of Nuclear Plant 13.1.3 Quialifications of Nuclear Plant

Personnel Personnel

13.2 Training 13.2 Training

13.2.1 Plant Staff Training Program
13.2.2 Applicable NRC Documents
Section 13.3 transfer into a separate
chapter
13.3 Emergency Planning Covered by chapter 19.
13.3.1 Combined License Application
and Emergency Plan Content
13.3.2 Emergency Plan Considerations
for Multi-unit Sites
13.3.3 Emergency Planning Inspections,
Tests, Analyses, and Acceptance Criteria
13.4 Operational Program Implementationl3.3 Operational Programme Implementation
13.3.1 Maintenance, surveillance, inspection
and testing

13.3.2 Core management and fuel handling
13.3.3 Management of ageing
13.3.4 Control of modifications

13.3.5 Programme for the feedback of
operational experience

13.3.6 Documents and records
13.3.7 Outages

13.3.x etc.

13.5 Plant Procedures 13.4 Plant Procedures

13.5.1 Administrative Procedures 13.4.1 Administrative Procedures

13.5.2 Operating and Maintenance 13.4.2 Operating Procedures
Procedures 13.4.3 Emergency Operating Procedures

13.4.4 Accident Management Guidelines

13.6 Security 13.5 Security

13.6.1 Physical Security - Combined
License

13.7 Fitness for Duty
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14 Initial test program 14 Plant Commissioning

14.1 Specific Information To Be Included 14.1 Specific Information To Be Included in
in the PSAR SAR prior to construction

14.2 Specific Information To Be Included 14.2 Specific Information To Be Included in
in the FSAR SAR prior to commissioning
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15 Transient and Accident Analyses 15 Safety Analysis (deterministic and

15.1 Transient and Accident Classificationprobabilistic)

15.2 Frequency of Occurrence 15.1 General considerations and applicable
15.3 Plant Characteristics Considered in reference documents

the Safety Evaluation 15.1.1 Introduction

15.4 Assumed Protection System Actions 15.1.2 Scope of safety analysis and approach

adopted
15.1.3 Analysis of design basis conditions
15.1.4 Analysis of design extension conditions
15.1.4.1 Analysis of complex sequences

15.5 Evaluation of Individual Initiating 15.1.4.2 Analysis of severe accidents

Events 15.1.5 Analysis of the hazards

15.6 Event Evaluation 15.1.6 Applicable reference documents
15.1.7 Structure of the chapter
15.2 Safety objectives and acceptance criteria
15.2.1 Safety objectives and safety analysis
15.2.2 Deterministic acceptance criteria
15.2.2.1 Acceptance criteria for analysis of core
cooling and system pressure
15.2.2.2 Acceptance criteria for analysis of
radiological effects of design basis conditions
and design extension conditions
15.2.2.3 Acceptance criteria for analysis of
pressure-temperature transients in the
containment
15.2.2.4 Acceptance criteria for thermal shocks
15.2.2.5 Acceptance criteria for analysis of
primary to secondary system leakages
15.2.2.6 Acceptance criteria for hazards
15.3 Identification and classification of PIEs
15.3.1 Basis for classification of PIEs
15.3.2 Categorization of events according their
frequencies
15.3.3 Grouping of events according their safety
aspects
15.3.4 List of events/scenarios analysed in the
current SAR
15.4 Human actions
15.4.1 General considerations
15.4.2 Human actions in deterministic safety
analysis
15.4.3 Human actions in probabilistic safety
analysis
15.5 Deterministic analyses
15.5.1 General description of the approach
15.5.1.1 Conservatism in safety analysis
15.5.1.2 Description of the computer codes used
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15.5.1.3 Description of the mathematical
models

15.5.1.4 Database for the deterministic safety
analysis

15.5.2 Safety in normal operation

15.5.2.1 Introduction

15.5.2.2 Acceptance criteria for normal
operation

15.5.2.3 Description of normal operating
regimes

15.5.2.4 Method and scope of analysis
15.5.2.5 Results of analysis

15.5.2.6 Conclusions

15.5.3 Analysis of core cooling and system
pressure for reactivity induced accidents

15.5.4 Analysis of core cooling and system
pressure for a decrease of reactor coolant flow
15.5.5 Analysis of system pressure for increase
of reactor coolant inventory

15.5.6 Analysis of core cooling and system
pressure for increase of heat removal by the
secondary circuit

15.5.7 Analysis of core cooling and system
pressure for decrease of heat removal by the
secondary circuit

15.5.8 Analysis of loss of electrical power
supply

15.5.9 Analysis of core cooling for LOCAs
15.5.10 Analysis of primary to secondary circuit
leakage (with and without iodine spiking)
15.5.11 Analysis of pressurized thermal shocks
15.5.12 Analysis of pressure-temperature
transients in the containment

15.5.13 Analysis of radioactivity transport
during bounding design basis accidents
15.5.14 Analysis of fuel handling events
15.5.15 Analysis of internal hazards

15.5.16 Analysis of natural external hazards
15.5.17 Analysis of man-made external hazards
15.5.18 Radioactive release from subsystem or
component

15.5.19 Anticipated transients without scram
(complex sequences)

15.5.20 Beyond design basis accidents other
than ATWS (complex sequences)

15.5.21 Severe accidents
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15.6 Probabilistic analyses

15.6.1 General approach to probabilistic safety
analysis

15.6.1.1 Probabilistic safety goals

15.6.1.2 PSA scope and level of detail

15.6.2 Results of PSA Level 1

15.6.2.1 PSA Level 1 results and conclusions
15.6.2.1.1 Core Damage Frequency

15.6.2.1.2 Contribution from accident sequences
at power operation

15.6.2.1.3 Assessment of shutdown states
15.6.2.1.3.1 Results by plant operating states
15.6.2.1.3.2 Results by initiating events

15.6.3 Results of PSA Level 2

15.6.3.1 Interface Level 1 - Level 2 PSA
15.6.3.2 Containment performance analysis and
source term

15.6.3.3 Main PSA Level-2 results

15.6.5 PSA insights and applications

15.7 Summary of results of the safety analyses
15.7.1 Introduction

15.7.2 Scope of analysis

15.7.3 Results of deterministic safety analysis
15.7.3.1 Deterministic analysis of internal DBC
events

15.7.3.2 Deterministic analysis of complex
sequences

15.7.3.3 Deterministic analysis of severe
accidents

15.7.3.4 Analysis of internal hazards

15.7.3.5 Analysis of natural external hazards
15.7.3.6 Analysis of man made external hazards
15.7.4 Results of probabilistic analysis

15.7.5 Conclusions
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16 Technical specifications 16 Operational Limits and Conditions
16.1 Preliminary Technical Specifications (Technical Specifications)

16.2 Proposed Final Technical 16.1 Use and Application
Specifications 16.2 Safety Limits

16.3 Limiting Conditions for Operation,
Protection Thresholds, Actions, and
Surveillance Requirements

16.4 Administrative Requirements
16.5 Bases
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17 Management Systems
17.1 General considerations
17.2 Specific aspects of management of safety
processes
17.3 Consideration of safety culture
17.4 Monitoring and review of safety
performance
17 Quality Assurance and Reliability 17.5 Quality Management
Assurance
17.5 Quality Assurance Program 17.5.1 Quality Management Programme
Guidance requirements

17.5.2 Quality Management Programme
Implementation

17.1 Quality Assurance During the Design 17.5.2.1 Quality Management Programme
and Construction Phase during design
17.5.2.2 Quality Management Programme
during construction

17.2 Quality Assurance During the 17.5.2.3 Quality Management Programme
Operations Phase during operations

17.3 Reliability Assurance Program See Chapter 13

Description

17.6 Description of the Applicant’s See Chapter 13

Program for Implementation of 10 CFR
50.65, the Maintenance Rule
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18 Human Factors Engineering

18.1 HFE Program Management
18.1.1 General HFE Program Scope
18.1.2 HFE Team And Organization
18.1.3 HFE Process And Procedures
18.1.4 HFE Issues Tracking

18.1.5 HFE Technical Program

18.2 Operating Experience Review

18.2.1 Objectives And Scope
18.2.2 Methodology

18.2.3 Results

18.3 Functional Requirements Analysis
And Function Allocation

18.3.1 Objectives And Scope
18.3.2 Methodology

18.3.3 Results

18.4 Task Analysis

18.4.1 Objectives And Scope
18.4.2 Methodology

18.4.3 Results

18.5 Staffing And Qualifications
18.5.1 Objectives And Scope
18.5.2 Methodology

18.5.3 Results

18.6 Human Reliability Analysis
18.6.1 Objectives And Scope
18.6.2 Methodology

18.6.3 Results

18.7 Human-System Interface Design
18.7.1 Objectives And Scope
18.7.2 Methodology

18.7.3 Results

18.8 Procedure Development
18.8.1 Objectives And Scope
18.8.2 Methodology

18.8.3 Results

18.9 Training Program Development
18.9.1 Objectives And Scope
18.9.2 Methodology

18.9.3 Results

18.10 Verification And Validation
18.10.1 Objectives And Scope
18.10.2 Methodology

18.10.3 Results

BN-JB-1.12

Number and title of the chapter - Proposed

18 Human Factors Engineering

18.1 HFE Programme Management
18.1.1 General HFE Programme Scope
18.1.2 HFE Team And Organization
18.1.3 HFE Process And Procedures
18.1.4 HFE Issues Tracking

18.1.5 HFE Technical Programme

18.2 Review of NPP Operating Experience
18.2.1 Objectives And Scope

18.2.2 Methodology

18.2.3 Results

18.3 Functional Requirements Analysis And
Function Allocation

18.3.1 Objectives And Scope

18.3.2 Methodology

18.3.3 Results

18.4 Task Analysis

18.4.1 Objectives And Scope

18.4.2 Methodology

18.4.3 Results

18.5 Staffing And Qualifications
18.5.1 Objectives And Scope

18.5.2 Methodology

18.5.3 Results

18.6 Human Reliability Analysis
18.6.1 Objectives And Scope

18.6.2 Methodology

18.6.3 Results

18.7 Human-System Interface Design
18.7.1 Objectives And Scope

18.7.2 Methodology

18.7.3 Results

18.8 Procedure Development

18.8.1 Objectives And Scope

18.8.2 Methodology

18.8.3 Results

18.9 Training Programme Development
18.9.1 Objectives And Scope

18.9.2 Methodology

18.9.3 Results

18.10 Verification And Validation of HFE
results

18.10.1 Objectives And Scope
18.10.2 Methodology

18.10.3 Results
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Number and title of the chapter - Number and title of the chapter - Proposed
RG 1.206 - NRC Combined Operating
License applications (Safety Analysis

Report)

18.11 Design Implementation 18.11 Design Implementation

18.11.1 Objectives And Scope 18.11.1 Objectives And Scope
18.11.2 Methodology 18.11.2 Methodology

18.11.3 Results 18.11.3 Results

18.12 Human Performance Monitoring  18.12 Human Performance Monitoring
18.12.1 Objectives and scope 18.12.1 Objectives and scope

18.12.2 Methodology 18.12.2 Methodology

18.12.3 Results 18.12.3 Results
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Originally included as a section 13.3 in of 19 Emergency Preparedness

RG 1.206 chapter on operation 19.1 Emergency management

13.3 Emergency Planning 19.2 Emergency response facilities
13.3.1 Combined License Application 19.3 Capability for the assessment of

and Emergency Plan Content accident progression, radioactive releases
13.3.2 Emergency Plan Considerationsand the consequences of accidents

for Multi-unit Sites ; -
13.3.3 Emergency Planning Inspectionqhguﬁiimsg?:;y Plan Considerations for

Tests, Analyses, and Acceptance Criteria

In RG 1.70 only two sections

13.3.1 Preliminary Planning (PSAR)

13.3.2 Emergency Plan (FSAR)
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Environmental aspects were not covered 20. Environmental Aspects
neither by RG 1.70 nor by RG 1.206. The 20.1 Introduction to the Environmental

list below is taken from NUREG 1555.
1.0 Introduction to the Environmental
Impact Statement

1.1 The Proposed Project

1.2 Status of Reviews, Approvals, and
Consultations

2.0 Environmental Description

2.1 Station Location

2.2 Land

2.3 Water

2.4 Ecology

2.5 Socioeconomics

2.6 Geology

2.7 Meteorology and Air Quality

2.8 Related Federal Project Activities
3.0 Plant Description

Impact Assessment

20.2 Environmental Description

20.3 Plant Description

20.4 Environmental Impacts of
Construction

20.5 Environmental Impacts of Plant
Operation

20.5.1 Authorized limits and operational
targets for effluents and releases

20.5.2 Radiological Impacts of Normal and
Abnormal Operation

20.5.3 Measures and Controls to Limit
Adverse Impacts During Operation

20.6 Environmental Impacts of Postulated
Accidents Involving Radioactive Materials
20.6.1 Design Basis Accidents

3.1 External Appearance and Plant LayouR0.6.2 Severe Accidents
3.2 Reactor Power Conversion System  20.6.3 Measures and Controls to Limit

3.3 Plant Water Use

3.4 Cooling System

3.5 Radioactive Waste Management
System

3.6 Non-radioactive Waste Systems
3.7 Power Transmission System

3.8 Transportation of Radioactive
Materials

Adverse Impacts During Accidents
20.7 Environmental Impacts of Plant
Decommissioning

20.8 Environmental Measurements and
Monitoring Programs

20.9 Availability of information to the
authorities and the public

4.0 Environmental Impacts of Construction

4.1 Land-Use Impacts

4.2 Water-Related Impacts
4.2.1 Hydrologic Alterations
4.2.2 Water-Use Impacts
4.3 Ecological Impacts

4.4 Socioeconomic Impacts

4.5 Radiation Exposure to Construction

Workers

4.6 Measures and Controls to Limit
Adverse Impacts During Construction
5.0 Environmental Impacts of Station
Operation

5.1 Land-Use Impacts

5.2 Water-Related Impacts

5.3 Cooling System Impacts

5.4 Radiological Impacts of Normal
Operation

5.5 Environmental Impacts of Waste
5.6 Transmission System Impacts
5.7 Uranium Fuel Cycle Impacts

5.8 Socioeconomic Impacts

5.9 Decommissioning
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5.10 Measures and Controls to Limit
Adverse Impacts During Operation

6.0 Environmental Measurements and
Monitoring Programs

6.1 Thermal Monitoring

6.2 Radiological Monitoring

6.3 Hydrological Monitoring

6.4 Meteorological Monitoring

6.5 Ecological Monitoring

6.6 Chemical Monitoring

6.7 Summary of Monitoring Programs
7.0 Environmental Impacts of Postulated
Accidents Involving Radioactive Materials
7.1 Design Basis Accidents

7.2 Severe Accidents

7.3 Severe Accident Mitigation
Alternatives

7.4 Transportation Accidents

8.0 Need for Power

8.1 Description of Power System 8.1-1
8.2 Power Demand

8.3 Power Supply

8.4 Assessment of Need for Power

9.0 Alternatives to the Proposed Action
9.1 No-Action Alternative

9.2 Energy Alternatives

9.3 Alternative Sites

9.4 Alternative Plant and Transmission
Systems

10.0 Environmental Consequences of the
Proposed Action

10.1 Unavoidable Adverse Environmental
Impacts

10.2 Irreversible and Irretrievable
Commitments of Resources

10.3 Relationship Between Short Term
Uses and Long Term Productivity of
the Human Environment

10.4 Benefit-Cost Balance

Appendix A - Guide to Relevant
Environmental Standard Review Plans
Appendix B - Review Responsibilities
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19 Probabilistic Risk Assessment and See subchapter 15 6
Severe Accident Evaluation

19.1 Regulatory Basis

19.2 Uses of PRA and Severe Accident
Evaluations

19.3 Scope

19.4 Level of Detail

19.5 Technical Adequacy

19.6 Development of Risk Insights

19.7 PRA Maintenance and Update

19.8 Severe Accidents

19.9 Documentation
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16. Decommissioning 21 Decommissioning and End of Life
16.1 Introduction Aspects

16.2 General 21.1 General principles and regulations
16.3 Differing Approaches to 21.2 Differing Approaches to
Decommissioning Decommissioning

16.4 Decommissioning Concept 21.3 Decommissioning Concept

16.5 Outline Plan — Main Activities 21.4 Decommissioning Plan

16.6 Provisions for Safety during 21.5 Provisions for Safety during
Decommissioning Decommissioning

16 6.1 Inherently Simple Design 21.6 Decommissioned Site End Point
16.6.2 Design Features for Radiation

Protection

16.6.3 Design Features for Protection
against the Limitation of Contamination
16.6.4 Design Features Supporting
Decommissioning

16.7 Decommissioned Site End Point
(this structure is taken from AP 1000 Pre-
construction SAR for UK, not covered by
original RG 1.206)
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