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1. INTRODUCTION‘

BACKGROUND

1.1.  Requirements for the operation of nuclear power plants are established in IAEA
Safety Standards Series No. SSR-2/2 (Rev. 1), Safety of Nuclear Power Plants:
Commissioning and Operation [1], while requirements for the design of nuclear power
plants are established in IAEA Safety Standards Series No SSR-2/1 (Rev. 1), Safety of
Nuclear Power Plants: Design [2].

1.2.  This Safety Guide provides specific recommendations on the development and
use of operational limits and conditions (OLCs)! and associated operating procedures
for nuclear power plants.

1.3.  This Safety Guide was developed in parallel with six other Safety Guides on the
operation of nuclear power plants, as follows:

e [AEA Safety Standards Series No. DS497B, Modifications to Nuclear Power Plants
(3%

e JAEA Safety Standards Series No. DS497C, The Operating Organization for
Nuclear Power Plants [4];

e [AEA Safety Standards Series No. DS497D, Core Management and Fuel Handling
for Nuclear Power Plants [5];

e [AEA Safety Standards Series No. DS497E, Maintenance, Surveillance and In-
service Inspection in Nuclear Power Plants [6];

e [AEA Safety Standards Series No. DS497F, Recruitment, Qualification and
Training of Personnel for Nuclear Power Plants [7];

e IAEA Safety Standards Series No. DS497G, Conduct of Operations at Nuclear
Power Plants [8].

e].4. The terms used in this Safety Guide are to be understood as defined anfd

explained in the IAEA Safety Glossary [9].

+4:1.5.  This Safety Guide supersedes IAEA Safety Standards Series No. NS-G-2.2,
Operational Limits and Conditions and Operating Procedures for Nuclear Power
Plants?.

OBJECTIVE

!'In some States, the term ‘technical specifications’ is used instead of the term ‘operational
limits and conditions’.

2 INTERNATIONAL ATOMIC ENERGY AGENCY, Operational Limits and Conditions
and Operating Procedures for Nuclear Power Plants, IAEA Safety Standards Series No. NS-G-2.2,
IAEA, Vienna (2000).
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1+5:1.6.  The purpose of this Safety Guide is to provide recommendations on the
development, content and implementation of OLCs and operating procedures for
nuclear power plants, to meet Requirements 6 and 16 of SSR-2/2 (Rev. 1) [1],
respectively, Recommendations are also provided on the development of emergency

operating procedures and severe accident management guidelines to meet Requirement
19 of SSR-2/2 (Rev. 1) [2], and on OLCs and operating procedures to prepare for
decommissioning to meet Requirement 33 of SSR-2/2 (Rev. 1) [1].

+:6:1.7. _ The recommendations provided in this Safety Guide are aimed primarily at
operating organizations of nuclear power plants and regulatory bodies.

SCOPE

+71.8. It is expected that this Safety Guide will be used primarily for land based
stationary nuclear power plants with water cooled reactors designed for electricity
generation or for other production applications (such as district heating or desalination).

+8:1.9.  This Safety Guide covers the concept of OLCs, their content as applicable
to nuclear power plants, and the responsibilities of the operating organization for their
establishment, modification, compliance and documentation. Operating procedures
(including emergency operating procedures and severe accident management
guidelines) to support the implementation of the OLCs and to ensure their observance
are also within the scope of this Safety Guide.

+9:1.10. Procedures for maintenance, surveillance, in-service inspection, radiation
protection and other safety related activities in connection with the safe operation of
nuclear power plants, and procedures for emergency preparedness and response, are
outside the scope of this Safety Guide.

STRUCTURE

+16:1.11. Recommendations relatinged to the concept and development of OLCs are
provided in Section 2. Sections 3—6 provide recommendations on safety limits, limits
on safety system settings, limits and conditions for normal operation, and surveillance
requirements for OLCs. Sections 7 and 8 provide recommendations on the development
of operating procedures and guidelines. Section 9 provides recommendations on how
to ensure compliance with OLCs and operating procedures, including on the need to
retain records of such compliance. Appendix I presents a sample list of the items for
which hmits—and-eonditionsOLCs are generally established and Appendix II gives
outlines for the development of operational procedures. The Annex contains an
example to illustrate the interrelationship between [a safety limit, a safety system setting
and an eperationatlimit for normal operation|

/[ Formatted: Character scale: 100%

]

Commented [AKE2]: To use same language as SSR-2/2
(Rev. 1), para 4.10




2. THE CONCEPT OF OPERATIONAL LIMITS AND
CONDITIONS AND THEIR DEVELOPMENT

THE CONCEPT OF OPERATIONAL LIMITS AND CONDITIONS

Ref—[—l—]—iParagraph 4. 6 iof SSR- 2/2 (ReV l) [1] states:: —t—h&t—

l“The plant shall be operated within the operational limits and conditions to
prevent situations arising that could lead to anticipated operational occurrences

or accident conditions, and to mitigate the consequences of such events if they
do occur. OECsThe operational limits and conditions ishall be developed teo-for|

ensuringe that the plants is beingare operated in accordance with design
assumptions and intemi, as well as in accordance with its licensing conditions.”

%h%eeﬂseqﬂenee&eﬁaee}éeﬁ&&iﬁ&wd&eeeukThe OLCs should be deﬁned in such a

way that the independence of the levels of defence in depth and their adequate reliability

is ensured. See—principle 8 in Ref Fundamental Safety Prineiples, TAEA Safety
Standards Series No- SE-1 [16]]

2.2 FromRequirement-6Paragraph 4.9 of -of RefSSR-2/2 (Rev. 1) [1] states:

“The operational limits and conditions shall include requirements for normal
operation, including shutdown and outage stages, and shall cover actions to be
taken and limitations to be observed by the operating personnel.”

FPhes%pem&ie&al—s@a&esModes of Nnormal operation isheﬁldrinclude istartiﬂgup\, power

operation, shutting down, shutdown, maintenance, testing and refuelling. The OLCs
should alse-define operational requirements to ensure that [items important to safety

system&a-nd—safe@—fea&u-res’rperform their functions in all operational states, in design

basis accidents [éDBAsHand in design extension conditions (BECs)-for which they are]

necessary. This eevers-includes permanently installed, portable and mobile equipment]
used for accident management (including for severe accident management)

The technical aspects of the OLCs should eever-address the [limitations to be|

2.3.
observedL as well as the operational requirements that structures, systems and|

components important to the-safety ef-thenueclear powerplantperform—are able to)
perform their intended functions as assumed-described in the plantsafety analysis report]

for the plant.

2-4+——Safe operation depends upon personnel as well as on equipment and procedures;
therefore, OLCs should therefore—also eover—include the actions to be taken and|
3
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limitations to be observed by operating personnel._

22.2.4.  With regard to operating personnel, the OLCs should include requirements

for surveillance and corrective; or [complementary actions}; that are necessary to //[ Commented [SP14]: What does this mean? Please c|ariny

supplement the functioning of equipment involved in maintaining these established
OLCs. Some OLCs may-might involve a combinations of automatic functions and
actions by personnel.

2.5. Paragraph 4.10 of SSR-2/2 (Rev. 1) [1] states:

“The OLCs-atthe-powerplantoperational limits and conditions [shajeulé include |

the following-items:

(a) Safety limits;

(b) Limiting settings for safety systems-settings;
(c) Limits and conditions for normal operation;
(d) Surveillance and testing requirements;

(e) L‘Xction statements for deviations from normal operation.”] -

In addition, QLGS—&h@{ﬂd—iﬁe}ad%bjeeMes—fe%{alker—sem%ef—lthe most significant

OLCs should include objectives in-erderto-that justify their applicability, as well as a
the baseis for their derivation_of these objectives. These #ems—objectives and bases
should be included in the documentation on OLCs to increase the awareness en-the-part
of plant personnel of the importance of applyingieation and observinganee-ef OLCs.

2.3:2.6.  ltsheuld-beunderstood-that OLCs should form a logical system in which the
elements listed in para. 23.5 are closely interrelated and in which the safety limits
constitute the ultimate boundary of the safe conditions. An example explaining such an
interrelationship is given in the Annex. The OLCs should be readily accessible to
control room personnel; —Ferthis-they should be easily identified and preferably be in
a single document for control room use. Control room eperators-personnel sheuld-are

required to be highlyknewledgeablethoroughly familiar with ef-the OLCs and their
technical basis: see para. 4.11 of SSR-2/2 (Rev. 1) [1].

242.7. Sheuld—(ia situation arise§ in which, for any reason, operating personnel do

not understand the operational state of the plant or cannot ascertain that-the-pewer
plantwhether it is being operated within [OLCSW%JM, or if the plant behaves

in an unpredicted way, measures should be taken without delay to bring the holant toa
safer state\.

DEVELOPMENT OF OPERATIONAL LIMITS AND CONDITIONS
2.8. [Para,qraph 4.7 of SSR-2/2 kRev. 1) [1] states that “operational limits and

conditions shall reflect the provisions made in the final design as described in the safety
analyseis report.” The OLCs should be based on a safety analysis of the individual plant
and its environment. i : P : 5
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+H—The use of the-deterministic safety
analy51s should be complemented by probabilistic safety analysis, as appropriate. The
OLCs should be determined with due account taken of the uncertainties in the process
of safety analysis. The safety analysis report and OLCs should be reviewed and
amended where necessary on the basis of the results of commissioning testing (see para.
6.4 of SSR-2/2 (Rev. 1) [1]). Fhe-

2.5:2.9. A written justification should be provided for each of the OLCs, and this|

should Lb&wbs&a&&a&ed—by%ne&n&e#aa%e&m&e&ﬂeﬂ%ﬁnclude the reason for #s-the|

adoption of each OLC and any relevant background information. These justifications
should be readily available‘—wheﬂﬂeeessa%ﬁ, for example in the main control room and|

in the technical support centre at the site.

2:6:2.10. The initial OLCs should bmormally be developed ]in co-operation with the|

plant designers well before commencement of operation to ensure that [adequate time is
available for an independent assessment commissioned b the|
operating organization.\

2.11. |Paragraph 4.12 of SSR-2/2 (Rev. 1) states!|

“The operating organization shall ensure that an appropriate surveillance
programme is established and implemented to ensure compliance with the
operational limits and conditions, and that its results are evaluated, recorded and

retained.”

Each OLC should have associated surveillance requirements that support the operating
personnel in ensuring compliance with the OLC.

272.12. l-t—is—a-lrse—essemial—t-lﬂra{—t-lﬂ}%bLCs should be meaningful to the-responsible

operating personnel, and should be defined by directly measurable (or directly
identifiable) values of parameters. Where directly Féeﬂ%i—ﬁabl%measurab]e lvalues

cannot be used, the relationship ef-between a limiting para-—meter with-and the reactor]
power (or another measurable parameter) should be indicated by tables, diagrams or
computing techniques, as appropriate. The Hmit-or-conditionOLC should be stated in
such a way that it is clear whether or not a breach has e+-has—net-occurred.—in-any

2.8:2.13. Clear presentation and avoidance of ambiguity are important contributors to
the reliableitity inthe-use of OLCs:;-and therefore, advice on human factors should be|
sought at an early stage in the development of the documentation in which the OLCs
will be presented to the operating personnel. The meaning of terms should be explained
to help prevent misinterpretation.

2.9:2.14. Where modifications to the OLCs become necessary, the same approach as

that described in paragraphs. 23.8-23.12 should be followed. All plant modifications

should be reviewed to determine whether they necessitate modifications to the OLCs.
5
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Any modification to the OLCs should be subject to assessment and approval by the
operating organization following the established procedures at the plant. The revised
OLCs maymight also need to be approved by the regulatory body in accordance with

para. 4.15 of SSR-2/2 (Rev. 1) [1]. Mer&mfefma&e&eamb&fe{deecommendanons

on plant modifications are provided in RefMoedifications—toNuclear PowerPlants;
TAEA Safety-Standards-Series No-NS-G-2.3-DS497B [38].

2.10:2.15. When it is necessary to modify OLCs on a temporary basis, for example to
perform physics tests on a new core, partictlareare-should-be-taken—toit should be
ensured that the effects of the change are fully analysed, and that the modified state,
although temporary, neeessitates-involves at least the same level of assessment and
approval of the OLCs as a permanent modification. When a permanent approach is
available as a reasonable alternative, this should be preferred to a temporary
modification of an OLC.

2.16. [Para,qraph 4.8 of SSR-2/2 (Rev. 1) [1] statesz\

“The operational limits and conditions shall be reviewed and revised as

necessary in _consideration of experience, developments in technology and
approaches to safety, and changes in the plant.”

Periodic review of OLCs should be undertaken to ensure that they remain applicable
for their 1ntended purpose %é—wher%neeessa%y—eheOLCs should be modified, in-the

c—hanges—m—th%p}am—for example to reflect the replacement of equipment,
environmental effects on equipment, and ageing. This periodic review should be earried
eutperformed even if the plant has not been modified.

2.112.17. €Consideration should be given to the application of probabilistic safety

assessment (PSA)-apphieations-in the optimization of OLCs. This applicationrelatesto
the—use-ofinvolves a risk informed approach, using insights from PSAprobabilistic

safety assessment; and eperational-operating experience to optimize allowed outage
times, surveillance test intervals and test strategies. Further infermation—is
avatlablerecommendations are provided in IAEA Safety Standards Series No. SSG-3,
Ref—Development and Application of Level 1 Probabilistic Safety Assessment for

Nuclear Power Plants; IAEA-Safety-Standards-Series No—SSG-3-[9].

3. SAFETY LIMITS

3.1.  The concept of safety limits is based on the prevention of unacceptable releases

of radioactive materials from the plant through the application of limits imposed on the

temperatures of fuel and fuel cladding, and on the coolant pressure, pressure boundary

integrity and other operational characteristics influencing the release of radioactive

material from the fuel. Established-sSafety limits are_intended to protect the integrity
6
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of certain physical barriers that guard against the uncontrolled release of radioactive
material.

3143.2. The safety limits should be established by means of a conservative approach
to ensure that all the uncertainties associated with theef safety analyses are taken into
account. This implies that exceeding a single safety limit does not always lead to the|
unacceptable consequences—mentioned—earkier. Nevertheless, if any safety limit is
exceeded, the reactor should be shut down and normal power operation restored only
after an appropriate evaluation has been performed and approval for restarting has been|
given in accordance with established plant procedures. Any allowed exception from the
rule to shut down the reactor after a safety limit hasve been exceeded should be included
in the OLCs and justified in the safety analysis.

32.3.3. The safety limits are-should be chosen with the objective of maintaining the
integrity of the fuel cladding and the integrity of the pressure boundary of the reactor

coolant system under all conditions, thus ensuring that there is no significant release of

radioactive materials. %ﬂ—e@sen%@—ﬁ&e%er—m—mam&mmng—ﬂq%m{egrﬁhef—ﬂq%ﬁuel

33.34. Although the integrity of the containment is important in limiting the
radiological consequences of an accident, loss of containment integrity does not of itself
lead to damage to the fuel cladding. H#-Consequently. the integrity of the containment|
is not therefere-included in the safety limits, but should be included under-in the limits
and conditions for normal operation (see Section 6).

34.3.5.  The temperatures of the fuel and fuel cladding should be limited to values
that ensure that the design intent-requirements with respect to the extent of failures |of|
the fuel cladding }i&@ achieved. The safety limits should usually be stated as the

maximum acceptable values-temperatures which-that ensure the integrity of the fuel
cladding, usingwith_a the-conservative approach as described sm-mentioned—in-para.
3.2. Safety Elimits for local heat transfer rates for the fuel cladding should be defined,|
and established to ensure that local fuel temperatures and fuel cladding temperatures
do not rise to levels at which cladding failure could occur.

3.5:3.6.  Safety limits for the pressure and temperature of the reactor coolant system
should be stated in relation to their design values.

4. ’LIMITING SETTINGS FOR SAFETY SYSTEM§‘

-

Commented [SP33]: We do not need to justify the
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SETTINGS
4.1. ZPheF%wﬂ-l—b%(sﬁafety Eystem settings will be established in terms offer a range

of parameters. These are-theinclude the parameters ineluded-in terms of which safety
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limits_are established, as well as other parameters_;-(or combinations of parameters);
which-that could contribute to pressure or temperature transients. Exceeding some such
safety system settings will cause the reactor to be-trippedautomatically shut down«{%e

ientl. Exceeding other safety system settings will result in other

automatic actions to prevent safety limits from being exceeded. Seme-oOther safety
system settings are provided to initiate the operation of engineered safety systems.
These—SuehEngincered safety systems limit the course of anticipated operational
occurrences in such a way that either safety limits are not exceeded, or the consequences
of postulated accidents are mitigated. The interrelationshipeennection between safety
system settings, safety limits and [epeﬁaﬁeﬂalrlimits for normal operation |is illustrated

in the Annex.

4.2.  Established—Ssafety system settings should be established to ensure the
automatic actuation of safety systems within parameter values assumed in the safety
analysis report, |despite the possible errors that could occur adjusting the nominal set
point. Appropriate alarms should be provided to enable the operating personnel to

initiate corrective actions before safety system settings are reached.

4.3. [The following list kontains are-typical parameters, operational occurrences and

protective system devices for which safety system settings {afHeeessaFyshould be

pr()vide(ﬂ:T —————————— atthesoettnosmavbe-ditforont m-difforant ancrationalstatas—Fo;

1 4 1 41

PAN

* Neutron flux and distribution (startup, intermediate and operating power
ranges);

» Rate of change of neutron flux;

» Axial power distribution factor;

*  Power oscillation;

» Reactivity protection devices;

* Temperatures of fuel cladding, or fuel channel coolant;

* Temperature of reactor coolant;

» Rate of change of temperature of reactor coolant;

» Reactor core void content (BW-Rboiling water reactor);

*  Pressure of the reactor coolant system (including cold overpressure settings);

»  Water level in the reactor vessel; or pressurizer (varying with plant state and
differing with reactor type);

e Reactor coolant flow;

» Rate of change of reactor coolant flow;

» Recirculation flow (boiling water reactorBWR);

8
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» Rate of change of recirculation flow (boiling water reactorBWR);

» Tripping of primary coolant circulation pump, or tripping of recirculation pump
(boiling water reactorBWR); |

* Intermediate cooling and ultimate heat sink;

*  Water levels in the-steam generators;

* Inlet feed-water temperature for the steam generators (pressurized water
reactorPWR);

* Outlet steam temperature for the steam generators;

* Steam flow and pressure;

» Feed-water flow and temperature (boiling water reactorBWR);

. !Seﬁ-mgs—pfe!ﬁded—te—ﬁlnltlatlon ofe steam line isolation, turbine trip and feed-| | Commented [PS43]: Edited to link with the text before
water isolation; the list.

e Closure of isolation valve for the main steam line;

* Injection of emergency coolant;

» Containment pressure;

*  Settings—provided-to—initiate sStartup of spray systems, cooling systems and|
isolation systems for the containment;

* Dry well pressure and /temperature (boiling water reactorBWR);

*  Wet well pressure, /temperature and /water level (boiling water reactorBWR);

» Control and injection systems for coolant poison;

* Radieaetivity-lLevels of radioactive material in the primary circuit;

» Radieactivity-lLevels of radioactive material in the steam line;

* Radieaetivity1Levels of radioactive material and—levels—ef—atmeospherie
contamination-in the reactor building;

* Radieaetivity-Levels of radioactive material in exhaust air and the waste water
outlet;

* Loss of normal electrical power supply;

* Loss of emergency power supply;

» Steam gGenerator tube leakage monitoring (pressurized water reactorPWR); |

» Primary circuit leakage monitoring.

Neote—thattThe settings maymight be different in different joperational states. Foriz//[ Commented [AKE44]: ‘modes of normal operation’?

example, at a low operating temperature, the relief system for the reactor_pressure
vessel maymight necessitate lower pressure settings.

4.4. The actions to be initiated;-as-deseribed-inpara—5-1; in case of e#exeeeded[safety

system_settings l-i-m#s—lbeing exceeded or equipment failures;Hsted-in—paragraph-5-35 //[ Commented [AKE45]: OK?

may—varymight differ aeceerdingtodepending on the reactor type and design. —For
particular reactor types, ex-some of the settings may-might not be applicable, and —Fes

particular—reactor—types;,—additional parameters—safety system settings should be

specified in terms of additional parameters, which should be described in the safety

9



analysis report

5. LIMITS AND CONDITIONS FOR NORMAL OPERATION

5.1.  Limits and conditions for normal operation are intended to ensure safe
operation; that is, to ensure that the assumptions of the safety analysis report are valid
and that established safety limits are not exceeded in the operation of the plant. In
addition, acceptable margins should be ensured between the normal operating values
and the established safety system settings to avoid undesirably frequent actuation of
safety systems. Figure A—1 in the Annex demonstrates a-correlationthe interrelationship
between safety limits, safety system settings and limits for normal operation.

5.2.  The limits and conditions for normal operation should include limits on
operating parameters, stipulations for the minimum amount of operable equipment,
minimum staffing levels, prescribed actions to be taken by the-operating staffpersonnel
in the-eventcase of deviations from the-established-OLCs and the allowed time frame
to recover from these situationsdeviations. The OLCs should also include parameters
such as the chemical composition and radioactive content of [workmg medl
aectivity—eontents—and limits on radioactive discharges ef—Fael—}eaeH#%ma%eHa—l—to the
environment.

5.3.  Operability requirements should state for—the—various—operationalstates—of
nermal-eperation-the number of systems or components important to safety that should

be either in operating condition or in standby condition_for each mode of normal
operation. These operability requirements together—collectively define the minimum
safe plant configuration for each mode of normal operation. When defining this
minimum safe configuration, Fthe independence of the defence in depth levels and

barriers implemented in the plant should be maintained,~when-definingthe-minimum
safe-plant-econfiguration. Where operability requirements cannot be met-te-the-extent

|

Commented [PS46]: | am not sure it is clear what this
covers - could you include some examples of the media?

intended, the actions to be taken to maneewvre-put the plant te-in a [safer state, such as ///[ Commented [AKE47]: OK?

power reduction or reactor shutdown, should be specified, and the time allowed to
complete the action should also be stated.

5.4. Given-the-higherassoeciatedrisks-dDuring startup of the power plant after out-

ages, the operability requirements for-this-eperational-state-should be more stringent
than those that are permitted for operational flexibility #-during power operation. The

Ssafety system equipment that is required-to-be-eperablenecessary for startup should be
specified.

5.5.  After an anticipated operational occurence, including a reactor trip, the cause of
the event should be determined_and; evaluated. and-aAppropriate remedial-corrective
actions should be taken te-the-extentneecessary-to provide assurance that it is safe to
resume operation or, in case of a trip, to restart the reactor. Procedures for determining
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the evaluations and actions and-evaluations—to be earried—ountperformed should be|
available beforehand-in advance. If OLCs have been exceeded, the cause should be|
investigated. Mere-informationFurther recommendations can be found in Ref-IAEA
Safety Standards Series No. SSG-50. Operating Experience Feedback for Nuclear

Installations, FAEA-Safety-Standards-Series No—SSG-56-[10].

5.6.  When it is necessary to remove a component of a safety system from service,
confirmation should be obtained that the safety logic continues to be in accordance with
design provisions. The performance of a safety function may-might be affected by
process conditions; or service system conditions; that are not directly related to the
equipment performing the function. [It should therefore—be ensured that any such|
influences-cffects are identified, and that appropriate limits are applied and-to ensure
that the minimum safe plant configuration sheutd-beis maintained.‘

5.7.  For the operability requirements for safety related equipment, the provisions in
the design for redundancy and;—the reliability, efthe-equipment-and the period over
which equipment is inoperable without an unacceptable increase in risk, should be|
taken into consideration.

5.8.  The allowable periods of inoperability and the cumulative effects of these
periods should be assessed in order to ensure that any increase in risk is kept to_an
acceptable levels. PSAProbabilistic safety assessment, or reliability analysis, should be
used, as the-mestappropriate-means, for this purpose. Shorter inoperability periods than
those derived from a PSA-probabilistic safety assessment should be stipulated in the
OLCs, taking into account-en-the-basis-of ether-information such as pre-existing safety

studies or eperational-operating experience.

5.9. Appendix | presents—the—itemscontains a description ofi—+) the parameters for]
which epeF&téﬂgJoperational limits are required-to-be-definednecessarv-orset-and-b),|

]

and the conditions that are generally necessary for the normal operation of systems,

structures and components-which-are-generally necessary. It should be recognized that,

for a particular plant design, other limits may-might be necessary to ensure that all
parameters included in the design and in the safety analysis are adequately controlled.

6. SURVEILLANCE AND TESTING REQUIREMENTS |

6.1.  In order to ensure that safety systems settings and limits and conditions for]

normal operation are met at all times, the relevant systems and components should be
monitored, inspected, checked, calibrated and tested in accordance with an approved
surveillance programme_(see para. 2.118). The surveillance programme should be
adequately specified to ensure the-inelusion-of-all aspects of the eperational-limits-ox
conditionsOLCs are addressed.

4

6.2. Safety(andsafetyrelated/supperting)-system-The testing requirements and the
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surveillance test intervals (STs)-for safety systems — and for safety related systems
and supporting systems — should be clearly defined. The frequency of the surveillance
tests should take into account the safety importance of the equipment, and should be
based on a reliability analysis. This analysis should includeing, where available, a
probabilistic safety assessmentPSA- and experience gained from previous surveillance
results; if these are not available, the reliability analysis er;—in—the—absence—of
beth;should be based on the recommendations of the supplier. PSAs-Probabilistic safety
assessments can also be used to modify surveillance test intervals.STts based on a

quantitative analysis of specific contributors to overall plant risk. [This can be Commented [MN51]: | would write ‘Probabilistic safety
undertaken as part of the review and revision of existing eperationaltimits—and assessments’ instead of ‘this’.

eonditionsOLCs, or and-as part of thefer development of specifications for new plants

Ref[9].

6.3.  The surveillance requirements should be specified in procedures that also
containwith clear acceptance criteria, to ensure se-that there are no doubts concerning
system operability or component operability. The relationship between the
acceptancese criteria and the limit—or—eonditionOLC being confirmed should be
available-in-writtenformdocumented.

6.4.  The surveillance requirements should also cover activities to detect ageing and
other forms of deterioration due to corrosion, fatigue and other mechanisms. Such
activities will include non-destructive examination of passive systems as well as of
systems explicitly covered by limits and conditions for normal operation. If degraded
conditions were-to-beare found, then the effect on the operability of systems should
be assessed and acted upon.

6.5.  Further guidanee-recommendations on eeneerning-surveillance activities ean-be
foundare provided in DS475E Ref[6].

7. OPERATING PROCEDURES AND GUIDELINES

GENERAL

7.1._[Requirement 26 bf inRe£.SSR-2/2 (Rev. 1) [1] states: _—— Commented [PS52]: Moved up - it is better to start with
the requirements

-that “Operating procedures shall be developed that apply comprehensively
for the r r_and i i faciliti for _normal ration

anticipated operational occurrences and accident conditionsJ in accordance

with the policy of the operating organization and the requirements of the
regulatory body.”. _—— Commented [SP53]: | think it is better to have the full
quote. OK?

All safety related activities should be performed in conformity with deecuments
procedures developed and issued in accordance with recommendationsa management
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system that meets the requirements established in IAEA Safety Standards Series No.
GSR Part 2, Leadership and Management for Safety [11], and para. 3.2 of SSR-2/2

(Rev. 1) [l]ﬂ.app#eved—a&mms%ﬁ-v%p!ﬁeeedwes. The availability and correct use of]

written OPsoperating procedures, including surveillance procedures, is-are an important|

contribution to the safe operation of a nuclear power plant.

d-operational-oeeurren

49Paragraph 5.8 i-of SSR-2/2 (Rev. 1) Reﬁ[l] states-that:

-“An accident management programme shall be established that covers the|
preparatory measures, procedures and guidelines that are necessary for
preventing the progression of accidents, including accidents more severe than

design basis accidents, and for mitigating their consequences if they do occurj’:|

74+7.3. In developing operating procedures, including emergency operating
procedures for design basis accidents and design extension conditions —without
significant fuel degradation, and severe accident management precedures-or-guidelines
SAMG), the influence of human and organizational factors on ene-several-or-alithe

levels of defence in depth should be cons1deredﬁ&weﬂega&aﬁmpaepemehe

he operating

procedure©OPss should be defined in such a way that the independence of the levels of]
defence in depth and their adequate reliability is ensured (—Ssee prineiple 8-inRefparas
2.12-2.14 and Requirement 7 of [SSR 2/1 (Rev. D-Fundamental-Satoty-Prineiples,
YAEA Safety-Standards-Series No—SE- [2]).

7.4.  Paragraph 4.26 of SSR-2/2 (Rev. 1) Ref[1] states-that:-

“Aall activities important to safety shall be carried out in accordance with
written procedures to ensure that the plant is operated within the established
operational limits and conditions©¥-Cs.”

Operating pProcedures should provide instructions for the safe conduct of all modes
of normal operation, power operation, shutting down, shutdown,
load changes, maintenance, testing and refuelling\. Procedures should also provide

instructions on how to %m&neua&er—move lsystems, equipment or components—i-plant]

states, including systems, equipment or components that are used in plant states more
severe than design basis accidents.

7.5.  Operating procedures should be categorized. aceerding-tobased on the manner
in which they are to be applied. For example, the [fo]lowing types of procedure Ehould

be clearly distinguished by this categorization:

(a) Operating procedures that are applied continuously in a step-by-step manner;;
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(b)  -pProcedures that are used as references to confirm the correctness of actions;

and-p

(©) Procedures for informational use—sheuld—be—clearly—indicatedthrough—the

72.7.6. __The use of step-by-step procedures [should reqﬁ{tt%linvolve confirmation of

the—cach steps after they—it hasve been earried—outcompleted-by—the-eperator, prior
tebefore commencement of the next step. Procedures should contain hold points at

which certain eritical-key tasks are to be performed, and sheuld-require-independent
checks of these-tasks;-be-completed, as appropriate, before proceeding beyond the hold
point.

73.7.7. _&3-Alarm response procedures should be developed in support of the main
operating procedureOPs. They should ensure a timely and correct response to
deviations from the limits ef-for steady state operation (see the Annex) and should

//[ Commented [SP60]: We try to avoid ”should require”

ensure Ithat the plant parameters are maintained within specified limits. ———| Commented [SP61]: | am not clear what this means. Are

74.7.8.  83A-Operator aids_— including sketches, handwritten notes, curves and

graphs, instructions, copies of procedures, prints, drawings, information tags and other

information sources — that are used routinely by operating erspersonnel to assist them

in performing their assigned duties sheuld-are required to be controlled in accordance

with para. 7.5 of SSR-2/2 (Rev. 1) [1]be-controHed-by-the-operations-department. More

Further recommendations are provided in details—can—befound—inRefConduetof
1 3 . D - - :

Powe an AEA_Safety andard eries No_ N

e on N o
o = a

2.14DS497G [8].

7.57.9.  83B—For anticipated operational occurrences, design basis accidents
(BBAs)and design extension conditions {DECs)-without significant core degradation,
the operating procedure©Ps should provide instructions for the return to a safe state.
For PBAs—design basis accidents and design extension conditionPECs without
significant core degradation, the procedures to keep the fplant state-parameters [within

specified limits; should be event based or symptom based _(see paras 7.14, 7.17-7.20).

7:6:7.10. _When verbal and/or written instructions are used in-eperational-practice
at a nuclear power plant, administrative procedures should be put in place to ensure
that these werbal-and/or—written—instructions do not diverge from the established
operating procedure©Ps and do not compromise established OLCs.

777.11. Operating procedures should be verified and validated to ensure that they are
administratively and technically correct, are understandable are—and easy for the
operating personneler to use, are—understandable—and will function as intended.
OPperating procedures should be-compatibletake due account of-with the environment
in which they are intended to be used. The operating proceduresOPs should be validated
in the form in which they will be used in the field.
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7.12. Paragraph 7.4 of SSR-2/2 (Rev. 1) [1] states:

“Operating procedures and supporting documentation ... shall be subject to
approval and The OPsshould-beperiodically reviewed and revised as necessary

to ensure their adequacv and effectiveness. &ha%theyyemamﬁ&feﬁhe}r—p&fpese

a-pp#eveé—as—Feqm%ed—Procedures sheuld-shall be updated perlodlcally and in aj
timely manner in the light of operating experience and the actual plant

configuration-Ref:{H.”

7.8.7.13. Following the completion of a plant modification, the modified system_or|
fequipment should not be put into operation until the related operating procedures have|
been reviewed-forapplieability and modified aceordinglyas necessary. A rReview of]
procedures should also be performed as part of a pPeriodic sSafety rReview to
determine whether the operating organization’s processes for managing, implementing
and adhering to plant procedures and for maintaining compliance with eperational
limits-and-eonditionsOLCs and regulatory requirements are adequate and effective to|
ensure plant safety. More-detailed-guidaneeFurther recommendations are provided ean
be-found-in Ref-IAEA Safety Standards Series No. SSG-25, Periodic Safety Review|

for Nuclear Power Plants; IAEA-Safety-StandardsSeries No-SSG-25-[12].

PARTICULAR ASPECTS OF EMERGENCY OPERATING PROCEDURES

7.14. Event based or symptom based Eemergency operating procedures (EOPs)
sheuldare required to be developed, as appropriate: see para. 7.3 of SSR-2/2 (Rev. 1)
[1]. These procedures should-as-event-based;-or symptom-based-and cover all eperation
modes_of operation, including low reaetor-tow—power and shutdown modes. For
DBAsdesign basis accidents, both approaches can be used, although symptom based
procedures are preferable, for the reasons stated in para. 7.19842. Symptom based|
emergency operating procedureEGPs should use parameters that indicateing the ‘m

of the plant—st—afee]! to help identify the optimum frecoveryroutescorrective actions to be|

taken by fer-the-operating personnelp without the need for accident diagnosis.

79.7.15. Emergency operating procedureOPs should also eever-address beth%desa-gﬂ
basis—aeeiéemsjaﬂdrdesign extension conditions —without significant fuel degradation.,

Commented [SP64]: OK? “plant state” has a specific
meaning.

The purpose of these-emergency operating EOPs—procedures is to guide the main
control room operators and other operating personnel in preventing fuel degradation,
while-considering the full design capabilities of the plant, using both safety systems and|
non-safety systems, including their possible use beyond their originally intended|

function and antieipated-operating conditions. [EQPs—sheu-}d—bHsed—m—t-h%pf%veme

Commented [SP65]: OK? “Recovery routes” could mean a
number of different things. “Corrective actions” is used in
SSR-2/2 (rev. 1).

Commented [SP66]: Already covered in the previous
para.

716:7.16. Emergency operating OPprocedures should also eever-thebe developed for|
locations where spent fuel is handled and stored. These-Emergency operating EOPs
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procedures should be-suitable-toaddress the management of accident conditions that
simultaneously affect the reactor and the spent fuel, and should take into account the
potential interactions between the reactor and the spent fuel systems. Depending on
shutdown and spent fuel conditions, EOPemergency operating procedures should take
into eensideration-account speeiﬁc—keﬂ&t—lﬂa—iﬂ%ﬁ—l—i-kethe following: /W Commented [SP68]: “Constraint” a different Glossary

meaning.

(a) In a shutdown mode, Mmost of the automatic protection signals might have been
inhibited and there—is-a high number of alarms might be nermally-activated-in—a
st e de)

(b) There might be an increased risk of incidents due to human error during fuel
handling, maintenance and periodic tests;

(c) Fheunavailability-efsSystems might be unavailable due to maintenance;
(d) The setefavailable instrumentation ean-might be limited,

(e) Manual-aActions by operating personnel ean-might be required-necessary within a
short period of time.

747.17. Event based emergency operating procedureEOPs specify operator actions

on the basis of the determination of the event. For event based procedures, the deeisions

and-measures-actions te-respond-to-aceidents—should be made-on-the-basedis onf the

state of the plant in relation to predefined events ;—which-are-considered in the design

and in the safety analysis report. In using the event based approach, the bpem{e%// Commented [SP69]: Ambiguous — could mean the
identify-thespecific PBA-design basis accident should be identified before lth%reeever ﬂ organization or specific personnel. Best to omit. ‘

actions have-begunare taken by operating personnel. -//‘[ Commented [SP70]: Recovery is not the right word here. ]

712.7.18. Event based EQPs-emergency operating procedures should include at least
the following:

(a) Symptoms for the identification of the specific accident (sueh-ase.g. alarms,
operating conditions, probable magnitudes of parameter changes, and
characteristics of potential degradation of core cooling);

(b) Automatic actions that will probably be kaken—ﬁnitiated as a result of the _— Commented [AKE71]: ‘Be taken’ sounds like a person will
accident; take the action; or ‘that will probably take place’. Is
(c) Immediate operator actions for the operation of controls or the confirmation of ‘probably’ correct?

automatic actions;
(d) Subsequent operator actions direeted—to returning the reactor to a normal
condition or to provide for safe, extended and stable shutdown conditions.

743-7.19. Consideration should be given to the inherent limitations of event based
procedures. These are as follows:

(a) Optimal corrective actions or actions to reeevery—and/or—mitigate ion—the
consequences of accidents is possible only after the proper identification of the
type of event. Operating personnelers may-might be-subjeet-to-the neeessityneed
to respond to unexpected events and may—might thus—find themselves in
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situations for which they have had no specific training or for which there are no
specific procedures to identify accurately the event that has occurred.; |

_——{ commented [SP72]: OK? )

(b) Only a finite number of events are analysed and accounted for in the safety
analysis report, and un-analysed accidents beyond design extension conditions|
are outside the scope of the emergency operating procedures.;

(c) Most event based procedures are-erientedassume the event will evolve in a
certain predetermined—‘bﬂe ]wayi and deal with only a limited number off

combinations of events;

(d)  There are no links or transition points between different procedures; therefore,
there is no predefined method for the—eperator—to—dealing with multiple|
events (such as a steam line break in conjunction with a loss of coolant
accident, or a loss of feed-water in conjunction with an anticipated transient
without scram).

744.7.20. Symptom based emergency operating procedureEOPs can resolve some 04
the limitations of the event based approach by formally defining and prioritizing the
major—critical safety functions. In symptom based procedures, the decisions fer—@|
measures to respond to events should be specified with respect to the symptoms and
the state of plant systems efthe-plant-(such as the values of safety parameters and
critical safety functions). This allows the-eperator—to—maintain—optimumal operating
characteristics to_be maintained jw in the absence o
information about-with the continuing accident scenario.

715.7.21. The EOPs-emergency operating procedures should contain decision points|
and criteria for taking various actions. The uncertainties and margins associated with
the parameters used for taking decisions should be assessed. A comprehensive
thermohydraulic analysis should be performed for the implementation of symptom
based procedures. This analysis should ensure that the generic set of operator actions
in connection with the deterioration of each critical safety function is sufficient to
withstand the most severe challenge to that safety function. Wherever applicable, plant
specific PSA—probabilistic safety analysis should be used to identify bounding
sequences for which realistic thermohydraulic analyses are performed and potential
operator actions and timing are identified Re£[9].

716.7.22. Emergency operating procedure©Ps should be easy to distinguish from other|
plant procedures. A consistent format should be used throughout. The title of the
procedure should be short and descriptive to enable the-operating personneler to quickly
te-recognize the abnormal condition to which it applies.

7.23. Explanatory text should be avoided in EGOPsemergency operating procedures,

_——| Commented [AKE73]: Correct meaning of ‘oriented ‘one
way”’? | found this phrasing in Safety Report 48

_——| Commented [SP74]: This is always a concern — hence the
rewording.

which should be limited to instructions for the—operating personneler to earry|
eutperform an action or to verify the state of the plant-state. EOPs-Emergency operating|

W}shetﬂekmay kontain supplementary Peac—kgfeimd—ﬁnformation to aid

conflict with the first sentence.

Commented [SP75]: OK? There is a danger otherwise of ‘
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operatering personnels further—in taking the preper—emergency actions, but this
information should be separated from the main precedural-actionsinstructions. The
instraetions—procedures should include actions, where appropriate, to initiate the
procedure-for-determination ofing the emergency class efthe-accident-conditions-and
to initiate beginning—the corresponding emergency respense—aetiensplan: see IAEA
Safety Standards Series No. GSR Part 7. Preparedness and Response for a Nuclear or
Radiological Emergency| [13]. The instructions for these actions should be repeated

whenever exeecution-ofan-EOP-indicatesthere is a change in the severity of the event.

F17.7.24. [Further information on the development and review of emergency operating
procedures is provided in Ref. [14] 1

SEVERE ACCIDENT MANAGEMENT GUIDELINES.

718.7.25. 814-A—Detailed—guidanceRecommendations on accident management,
including severe accident management, is-are provided in IAEA Safety Standards

Series No. SSG- 54—[—1—1—] Acc1dent Management Programmes for Nuclear Power Plants

749:7.26. The Ssevere accident management guidelines{SAMGs) that are necessary
to-cope-with-severe-aceidents-should be identified by a systematic analysis of the plant’s
vulnerabilities to sueh-severe accidents, and by the development of strategies to deal
with these vulnerabilities.

7:20:7.27. SAMGsevere accident management guidelines should be developed from
the-accident management strategies and the measures to be used in-theto mitigate the

consequences of efyudemam#acmdentsmaﬁagemem The purpose ef-SAMGs-is to
provide guidance fore operating personnel }durmg

severe accidents. The operating personnel responsible for executing ef-the severe
accident management guidelines SAMG-are the main control room operators and staff
in the technical support centre at the site (or equivalent). Staff at a technical centre at a
corporate, regional or national level can also be-the-users-of SAMGs-the guidelines in
providing support to the eencerned-affected site. All these-eategeries-ofsuch personnel
should be trained in the use and application of the severe accident management
guidelinesSAMGs.

7:2+.7.28. Plant specific details should be taken into account in the identification and
selection of the most suitable actions to cope with severe accidents. Severe accident
management guidelines shewld-are required to include all possible means — safety
related and conventional;; permanent and non-permanent; ——in the plant, from
neighbouring units and off-site; — with the aim of maintaining the integrity of the
containment and preventing the release of radioactive material to the environment: see

para. 5.8B of SSR 2/2 (Rev 1) [l]%e&l%eﬁand P—repareéﬁess—aﬂd—l%espem%fer—a
iesNo—GSR Part 7;
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— Commented [AKE77]: | guess you mean ‘emergency
class’ as defined in GSR Part 7, right? If so, better introduce it
here

_——| Commented [AKE78]: Safety Report 48 is right on topic
here. It was issued in 2006, so after the last version of NS-G-
2.2. Do you want to include it? It would become reference
[14]

_—— Commented [SP79]: ‘response organization’ is a broad
term that includes all off-site organizations with an
emergency response role. SAMGs are for plant personnel.




IAEA Vienna-(2015) [134].

722.7.29. To ensure the effective use of severe accident management|
guidelinesSAMGs, they should be carefully interfaced with the existing emergency
operating proceduresEOPs to avoid any omissions. Eer-Recommendations on guidanee
abeut-the interfaceing between emergency operating proceduresEOPs and SAMGs|
severe accident management guidelines and the transition from EOPs-to-the- SAMGsone|
to the other are provided in;see Ref-AeeidentManagementProgrammes-for Nuelear|
P Plape DLt Uaons Coapdoed Ul oo SSG-54 1 1.

724.7.30. 818-Severe accident management guidelinesSAMGs should be verified and
validated in order to assess their technical accuracy and adequacy to the extent possible,
as well as the ability of personnel to follow and implement the guidelinesanee. lit should

also be ensured and-that the interfaceing between the emergency operating procedures
SAMGs-and severe accident management guidelinesEOPs [is effectivel Severe accident
management guidelinesThe-SAMGs should be periodically reviewed to ensure that]
they remain fit for theirpurpose, and should be updated following the-completion-of-a|
related-plantthe modification of relevant parts of the plant.

725:7.31. 848B-Severe accident management guidelines SAMGs-should cover all|
modes and-states-of normal operation, jall plant states] and all fuel locations, including

Commented [AKEB80]: Is it clear what it means that an
interface would be effective? Or ‘that the transition from the
EOPs to the SAMGs can be effectively undertaken’?

Commented [NM81]: I don’t think we should mention the
interface in this paragraph. This sentence looks like a
repetition of the previous paragraph. I propose deleting it.

the spent fuel pool and in-on-site dry storage. if applicable. The severe accident

management guidelinesSAMGs should be-suitable-address to-manage-severe accidents|
that simultaneously affect the fuel in the reactor and in-the spent fuel in storage
facilities.

ACCIDENTS AT MULTIPLE UNIT SITES

HaV d d cty V
i The emergency operating procedures and severe accident

\[ Commented [SP82]: Is this what you meant? J

management guidelines SAMGs-shouldare required to address the possibility that more
than one, or even all units, on a site containing multiple units, might be affected|
concurrently, including simultaneous accidents: see para. 5.8A of SSR-2/2 (Rev. 1) [1].

Commented [SP83]: True — but this is about the training
of personnel, which is covered in a separate SG. The relevant
part (i.e. about EOPs and SAMGs) is in the next para. Hence
deleted.

These procedures and guidelines;—and should address the possibility that damage
propagates from one unit to the other(s), or is caused by the actions taken at one unit.

7:27.7.33. The emergency operating procedures EOPs-and severe accident management|
guidelines SAMGs-should contain decision points and criteria for taking actions needed|
to ensure the safe operation in-of ether-units other than the one(s) affected by an

accident at a multiple unit plant site, and if appropriate, placing thes-these other units|

in safe, shutdown state.

19

Commented [AKE84R83]: Recommendation moved to
DS497F




7:28-7.34. The means of making interconnections between units on a multiple unit site
should be addressed in the severe accident management guidelinesSAMGs. The severe
accident management guidelines SAMGs-should consider the use of any available ané
inter-connectable means between units during a-design extension conditions.

OPERATING PROCEDURES F@R—OP—EKA%EIQNIN THE COMMISSIONING

PHASESTAGE
729.7.35. 819-There are different groups of personnel undertaking €construction,

commissioning and loperation ﬂg—greups—lee—@eist—'ﬂ%during the commissioning

phasestage, and a gradual transfer of responsibilities takes place-from-one-group-to-the
other, until all the responsibility for-the-complete-plantresides withis-taken-overby the

management of the operating plant-. During this time, operations should be performed
by the operating greup—personnel under the supervision of the commissioning
ereuppersonnel, and in accordance with test procedures prepared for #mplementing-the
commissioning programme_in accordance with Requirement 25 of SSR-2/2 (Rev. 1)

[11.

7.30.7.36. The test procedures for commissioning should follow normal plant operating
procedure©Ps to the extent practicable, in order to verify and, if necessary, amend such
procedures_(see also para. 6.9 of SSR-2/2 (Rev. 1) [1]). This process also provides an
opportunity for operating personnel to become familiar with nermal-plant -OPoperating
procedures and with the plant response to these procedures. guidanece
Recommendations on the [operating procedures Eer—epemﬁerrin the commissioning

phase-stage ean-be-foundare provided in-Ref JAEA Safety Standards Series No. SSG-

28, Commissioning for Nuclear Power Plants TAEA-Safety-Standards-Series No-SSG-
28-[15].

8. DEVELOPMENT OF OPERATING PROCEDURES

8.1. ImerdertTodevelop a set of operating proceduresforusein-operation, a planned
and systematic process should be applied. Fhisshould-be-assisted-by-the-use-provision

of-a-cComprehensive guidance should be provided for the persons responsible for
writing the procedureser’s-guide.

8.2. [Paragraph 7.1.of SSR-2/2 (Rev. 1) states that “The level of detail for a particular
procedure shall be appropriate for the purpose of that procedure.” IEach procedure

should be sufficiently detailed for a qualified individual to be able to perform the
necessary activities without direct supervision, but should not seek to provide a
complete description of the plant processes involved.

8.3.  The format of procedures may-might differvary from plant to plant, depending
on the policies of the operating organization, but all procedures should be developed in
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———{ Commented [AKESS5]: Ok?
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Commented [SP86]: | think we need to avoid terms such
as “operating group”. The meaning of such phrases is not
self-evident, and different MS (even different OOs) are likely
to use different terms.

Commented [AKE87]: SSG-28 doesn’t talk about
‘procedures for operation’, rather ‘operating procedures’

Commented [SP88]: | suggest that it is useful to include
this requirement here.

Commented [AKE89]: The second half of the sentence is
about ‘the procedures’. But if the second half is supposed to
be about ‘the format’, we’ll have to reword a bit




accordance with kseabl—ished—tequemems—and—teee&meﬂdaﬁeﬁsan management

system that meets the requirements established in GSR Part 2 [11] and Requirement 2

of SSR-2/2 (Rev. 1) [1].

8.4.  Persons with appropriate competence and experience should be assigned to
develop and verify procedures. Persons who verify procedures should not be the same
as the persons who have been enes-involved in the —precess—ef-development of the

procedures.

8.5.  Techniques that take—aceount—ofinvolve human factors (;—sueh—ase.g. task|
analysis); should be used to develop safe, reliable and effective ©Ps—operating
procedures thatin-whieh take into account is-taken-efthe layout of the control room, the|
general design of the plant, and-staffing arrangements and operating experience at the
plant-coneerned.

_——| Commented [SP90]: The text in NS-G-2.2 referred to

“quality assurance requirements and recommendations”. By
removing the words “quality assurance” the sentence loses
meaning. Hence, it is better to refer to GSR Part 2 and Req 2
of SSR-2/2 (Rev. 1) here.

8.6. [Guidance specific to the plant should be provided in the following areas: ———| Commented [SP91]: This is unclear — guidance to whom?

(a) A clear kleﬁﬂiﬁe&description bf keﬂs&aiﬂt&restrictions bpecified in the safety

analysis report and in the OLCs;

(b) Appropriate links between procedures to avoid omissions, conflicting
instructions, and duplication, and clear identification of [entry and exit
conditions_for procedures, including for emergency operating procedures and

severe accident management guidelines;—ineluding-ending—of the-emergeney
sﬁuaﬂeﬂk

(c) Effective Ppresentation (i.e. to operating personnel) of the content of operatmg

procedures
to-human—taetors, 1nclud1ng clarlty of ob]ectlves and meaning.; and the use

where-appropriate-of flow charts, diagrams and other presentational aids, where

appropriateto-the-eperator;

(d) The need for written explanations of the basis for the-procedures, to assist both
the-users and persons modifying the procedure in the future;

(e) A verification and approval process that includes a validation that is specific
tofer the plantia-guestion (or for-a simulation that is as relevant to the plant as
practicable);

(f) The use of emergency operating procedurcEOGPs for dealing—with—accident
conditions, including BBA-design basis accidents and DEC-design extension

conditions without significant core degradation, and the use of severe accident
management guidelineSAMGs for management-of design extension conditions

with core meltingsevere-aceidents.

8.7. In-additien;preperidentification-of-thetRelevant sensors, alarms and actuators
should be properly identified in operating procedures, especially with-regard-to-post-

incident or post-accident procedures, sheﬂ-]d—b%piﬁeﬂéed—se—&s—to ensure a safe
transition to lan adequately—safe state\ =

Also, this text does not link properly with the items in the list
below.
Please reword.

\ Commented [AKE92R91]: Maybe it links back to para

8.1? “The comprehensive guidance for persons responsible
\\\ for writing the procedures should cover the following

areas:”?
\ﬂCommented [SP93]: OK?

Commented [SP94]: “constraint” means “dose
constraint” in the Safety Glossary — and not the meaning
intended here.

Feel free to suggest an alternative word or phrase.

Commented [SP95]: It helps to mention EPOs and SAMGs
here. Also, it allows deletion of “ending of the emergency
situation”, which is not a phrase we can use in this context.

/‘ Commented [SP96]: ‘safe state’ is in the Glossary —and |

don’t think we can apply “adequately” in front of it.




8.8. 97A—Any modifications to the—operating procedures should be made in
accordance with the applicable—plantproeeduresmanagement system. Modified
operating procedures shoutd-are required to be verified and validated before use: see
paras 7.1 and 7.4 of SSR-2/2 (Rev. 1) [1]. Any other operating procedures affected by
the modifications to the procedure should also be revised accordingly, and operating
personnelers should be trained, as needed-appropriate, in the revised procedures
Rel[8].

8:8.8.9.  Further guidance on the approach to the development of OPoperating
procedures is provided in Appendix I1.

9. COMPLIANCE WITH OPERATIONAL LIMITS AND
CONDITIONS AND OPERATING PROCEDURES

9.1. The helanﬁs—managementoperating organization bf the nuclear power plant

hasvmg the primeary responsibility for safety: see Requirement 1 of SSR-2/2 (Rev. 1)

The operating organization; Ref—1eadership-and Management-for Safety; JAEA

Safet;#S%aﬂd&rd&Seﬂes%ﬂe—GSR—Paﬁ—z—Eé} is required to shewld-ensure compliance
with th%OLCs see Requirement 6 of SSR- 2/2 (Rev 1) LH]—Fo-dischargethis

9.2. A major contribution to compliance with OLCs is the provision of operating
procedureOPs that are consistent with the OLCs. Some OLCs may-might be directly
stated in procedures or in other documents, and, if so, this should be clearly indicated

in the #mplementingrelevant document.

91+9.3. For sites with multiple units-plants, the OLCs for each individual unit should
not-be-presented for-more—than—ene—unittogether, preferably in a single document
specifically for use in that unit.

9294. Referenee—Paragraph 9.3 of SSR-2/2 (Rev. 1) [1] states that “In the

preparatory period for decommissioning requires-that-a high level of operational safety
shall be maintained until the nuclear fuel has been removed from the plant.” Therefore,

operating procedure©Ps and OLCs shall-should_be written in such a way that they are
applicable also during this e-preparatory decommissioning-phaseperiod.

93.9.5. 4—9.4—.A—ﬂndependend verifications of the compliance with OLCs should be

regularly earried-eutperformed by the operating organization.

94.9.6. 16-1+B-The allocation of responsibilities te—earry—out—the—neecessaryfor
checking compliance eentrelswith OLCs and operating procedures and for responding

to deviations frem-OLCs-and-OPsshould-is required to be defined-included in plant

proeeduresthe management system: see paras 3.2(b) and 3.2(¢) of SSR-2/2 (Rev. 1) [1].
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//[ Commented [SP97]: Moved to end of subsection.

]

i

Commented [SP98]: IT is the OO that is responsible, not
‘management’.

Commented [SP99]: You need to explain what you mean
by “independent”, i.e. where the OO is responsible for
compliance and also for checking compliance?




9:5:9.7. __In order to help ensure compliance, all persons who have responsibilities i

for applying the-apphication-o£OLCs should always-have access to a available-a-copy
of the_current OLCs eurrently—in—foree—and should be adequately trained in their
application. H-Where possible, operational limits should be legibly indicated on

instruments and displays so as to facilitate compliance. Similarly, the current operating
procedure©Ps should be immediately available to the-control room personnel and to
other personnels who need to use them or refer to them. Operating personnel should be
adequately trained in the application of current procedures and appropriate retraining

should be planned-and-conduetedprovided when the OLCs and operating procedure@Psl
are modified.

9:6.9.8. _If it-sheuld-eceur-that-an OLC is not being-met or a procedure Peaﬂﬂe%bei_s
not ffollowed, then-this should be reported and the causes should be analysed. Based on

the analysis, appropriate remedial-corrective actions sheuld-are required to be taken to
prevent a reoccurrence: see para. 4.13 of SSR-2/2 (Rev. 1) [1]. This may-might lead to
the modification of an OLC or operating procedure in accordance with established
proecedures-processes established within the management system thatwhieh allow for
changes to be made in a controlled manner (see also para. 7.4 of SSR-2/2 (Rev. 1) [1]).
The Rresults of rentine-or-commissioning tests or routine tests during operation should
also neeessitate-be analysedis and-consideration-ofto determine whether there is a need
for modifications to the OLCs anéd/or the OPoperating procedures.

97.9.9. Configuration management should be used when modifying OLCs or
operating procedure©OPs to ensure that ether-all documents remain_-consistent-with-the
moedified-OLCs-and-OPs. In particular, there should be a mechanism to kfaeleftemcross

check the safety analysis report against threugh-the-OLCs to-the-implementingand
operating proceduresL in order to aid configuration control and to avoid the accidental

deletion or retention of an OLC or its accidental application.

9.8.9.10. [There should be limits—and conditionsOLCs oen—inrelation toaddressing
numbers of staffoperating personnel-numbers, notably-especially in the control room
(see Appendix I). The operating procedure©Ps should be designed to be used by the
available staffoperating personnel—available, in terms of both numbers and
qualifications. The operating procedure©Ps should make clear who is responsible for
their implementation. Where there is a need for oral communication, this should be
conducted in accordance with approved protocolsl

999.11. [The results of the surveillance programme to ensure compliance with OLCs
(see Section 6) are required to be evaluated, recorded and retained: see para. 4.12 of]
SSR-2/2 (Rev. 1) [1]. Records of plant operation and demonstrations of compliance

with OLCs and operating procedure©Ps should be made and kept in an appropriate
archive (see also para. 4.52 of SSR-2/2 (Rev. 1) [1]stered. [Deviations from OLCs are
required to be reported and appropriate actions taken in response: see para. 4.14 of]
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_——| Commented [AKE100]: OLCs? Or ‘limits for normal
operation’?

_——| Commented [SP101]: OK? “cannot be followed” is a
narrower concept.

_—— Commented [SP102]: OK? The original text was unclear —
feel free to suggest better wording.

_——1 Commented [AKE103]: If anything were to be included in
this Safety Guide about pandemics it would be here.
Something about margins on numbers of staff so that the
OPs can still be safely implemented if staffing is lower?
Maybe there is some good practice from a Member State in
this regard?

Commented [SP104]: You need to state the requirement
first.




SSR-2/2 (Rev. 1) [IH Reports of non-compliance should be investigated to ensure that

corrective actions areis implemented and to help prevent a reoccurrence of the sueh
non-compliance in future. Typical documents and records relating to compliance with
or deviations from the-OLCs and operating procedure©OPs are as follows:

(a)
(b)
(©)
(d)
(e)

®

(2
(h)
()
()
(k)

®

Operational records covering periods at each power level, including shutdown;
Records of the surveillance programme (see Section 6);

Records of the fuel inventory (new and used), fuel transfers, histories of fuel
burnup and core verification;

Records of releases of gaseous and liquid radioactive materials to the
environment, and of solid and liquid radioactive wastes accumulated at the site;
Records of pressure cycles and temperature cycles for the components of the
system-for-primary heat transport system;

Records of reviews of modifications made to operating procedure©Ps or plant
equipment that—were—relatinged to the OLCs, or of the reviews of the
modifications made to the OLCs;

Records of training er-and of briefings to operating personnelers efon amended
operating instruetionsprocedures;

Records of audits, their findings and corrective actions;

Reports of deviations from OLCs or operating procedures;

Reports of human errors or eemponent—failures in the—safety systems that
affected compliance with the OLCs;

Special or temporary operating instructions for deviations from normal
operation; 56 e i i ;
Administrative procedures for the production and authorization of operating
procedure©Ps, including special and temporary operating procedure©Ps.

9-10:9.12. Specific consideration should be given to configuring the documentation
referred to in para. 9.1146-6 so that the-records relevant to the decommissioning phase
stage sheuld-beare readily—identified and readily retrieved when necessary. Feor
guidaneeRecommendations on decommissioning_are provided in [AEA Safety
Standards Series No. SSG-47, see-Ref-Decommissioning of Nuclear Power Plants,

Research Reactors and Other Nuclear Fuel Cycle Facilities; tAEA-Safety—Standards
Series No--SSG-47-[17].
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only use this phrase in research reactor standards. OK to
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Appendix I‘ _—" Commented [SP107]: See comment in para. 4.3 — this
appendix should be consistent with the list in that bpara.
SELECTION OF LIMITS AND CONDITIONS FOR NORMAL OPERATION‘_

Commented [SP108]: | realize that this is the same as NS-

REACTIVITY CONTROL §-2.2; however, we now normal.ly include a short o
introductory paragraph to explain what the Appendix is for.

Negative reactivity requirements |

I.1.  The minimum negative reactivity in the reactivity control devices available for

insertion should be such that the degree of sub-criticality assumed in the safety analysis

report can be reached immediately after shutdown from any [operational state hnd in any ///{ Commented [AKE109]: Or: mode of normal operation? ]
relevant accident conditions, taking into account the single failure criterion.

Can you suggest some short text?

[.2.  Thenecessary negative reactivity should be specified in terms of the information
available to the reaeter-operating personnelet, such as control rod positions, liquidl
poison concentration or neutron multiplication factors.

[.3.  Limits on the temperature reactivity coefficient, xenon concentration and other
transient reactivity effects should be specified so that sub-criticality can be maintained
for an indefinite period of time after shutdown by the use of borated water or other
neutron absorbers if the temperature, xenon concentration or other transient reactivity
effects cannot be compensated for by normal reactivity control devices.

Reactivity coefficients

1.4.  Where the safety analysis indicates the need, limits should be stated for the
reactivity coefficients for different reactor conditions to ensure that the assumptions
used in the accident and transient analyses remain valid through each fuelling cycle. |

Rate of insertion for positive reactivity

I.5.  Limits on the rate of insertion for positive reactivity should be stated.
Compliance should be ensured either by means of reactivity system logic or by setting
special limitations to be observed by operating personnel, in order to avoid reactivity
related accident conditions whieh-that might lead to excessive fuel temperatures. |

Monitoring the neutron flux in the reactor core

[.6.  Operability requirements for the instrumentation needed for adequate

monitoring of the neutron flux for reactor power levels, including startup and shutdown

conditions, should be stated. These may-might include stipulations on the use of]

neutron sources for providing the necessary mini—mum flux level, and on the

sensitivity of neutron detectors. Mere—informationRecommendations on core

management are provided-is-available in Ref-Core- Management-and-Fuel Handling for
let ants : : DS497D [5].

Commented [SP110]: It is unclear why this text is here. It
looks like it should be a footnote — can you place it in the
right position in the text?

5

[(In this Appendix, use of standard uranium oxide fuels is assumed. Special attention
should be paid for mixed oxide fuels).] /

Also, please specify what it is that special attention should
be paid to in relation to MOX.
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Devices for reactivity control

1.7.  Operability requirements for reactivity control devices, including requirements
for redundancy er—and diversity as stated in the safety analysis report, and their
position indicators, should be stated for the various modes of normal operation. These
operability requirements should specifically define the proper sequence of operation

and the actuation and insertion times for reactivity control devices. [Operating times L//, Commented [SP111]: This is unclear — and could be
for reactivity control devices should be consistent with, or more conservative than, the confused with “operating lifetime” (see Glossary). Can you
design assumptions. (For boiling water reactorBWRs, reactivity can be controlled by use a different phrase with a clearer meaning?

changing the recirculation flow rate.)-
Reactivity differences

[.8.  Limits on permissible reactivity differences between predicted and actual
critical configurations of reactivity control devices should be stated, and eenformance
compliance with these limits should be verified in the initial criticality phase after each
major refuelling, and at specified intervals. The cause of significant reactivity
differences should be evaluated, and the necessary corrective action should be taken.

Liquid neutron absorber systems

1.9. Limits on parameters that affect solubility (e.g. €concentration, storage

conditions and temperature) hmits-affeetingsolubility-should be stated for all liquid
neutron absorber systems, and appropriate measures should be specified to ensure

detection and correction of Heviaﬁeﬁs—ﬁcemnon-compliance with )these limits. /,ﬂ Commented [SP112]: You cannot deviate from a limit —

Operability requirements to ensure proper actuation and functioning of the systems OoK?

should be stated, and the actuation and injection times should be defined.
Alterations ef-to the core

[.10. After any alteration to the core, the location of fuel and in-core components
should be confirmed and verified in accordance with switten-operating procedures, i
order-to ensure that every item is in the correct place.

Prevention of boron dilution events

I.11. In pressurized water reactorPWXRs, particular attention should be paid to
minimizing the possibility of a boron dilution event during shutdown operations. [Limits

Commented [SP113]: Please check this for change of
meaning. It needs to be clear where limits are applied, and

141 1 11 Py . .
and—conditions—on—the boron concentration, and conditions on the neutron flux where conditions are applied (it does not make sense to
monitoring in the range of the source, the isolation of un-borated water sources and place a limit on the monitoring for example).

emergency boron systend should be statedJand emergency boron systems should be

: —| Commented [SP114]: As written this means conditions
in stand-by mode.} being applied to the isolation of emergency boron systems —
is this correct?

REACTOR PROTECTION SYSTEM AND INSTRUMENTATION Commented [SP115]: Does this represent an OLC? If not,

Reactor protection system and instrumentation for other safety systems it should be deleted.
1.12.  Operability requirements should be stated for the reactor protection system and Commented [SP116]: This doesn’t work grammatically
for the instrumentation aad-logieffor other safety systems, together with limits on (“operability of logic” — surely it is either correct or it is not?).

If it needs to be retained, please reword.
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response times, instrument drift and instrument accuracy, where appropriate. Interlocks
required by-on the basis of the safety analysis report should be identified and relevant
operability requirements should be stated.

Instrumentation and control for remote shutdown

1.13.  Where instrumentation and control for remote shutdown (i.c. are-provided-for
in-the plantdesign-in case of the pessible-loss of habitability of the main control room)
are provided for in the plant design, the k)peFabH—rFyﬂceqa%memsbLCs for the-essential

parameters (e.g.sueh-as temperature, pressure, coolant flow and neutron flux) should be
stated to permit the plant to be shut down and maintained in a safe condition from a
location or locations outside the main control room.[to here

CORE COOLING
Temperature and critical power ratio of the reactor coolant system

1.14. Limits on the coolant temperature (maximum b%and minimum) and on the rate

o

of temperature change should be stated for the various states-modes of normal operation
to ensure that speeified-the safety limits ef-for core parameters are not exceeded and
that temperatures affecting coolant system integrity are maintained within appropriate
fbounds].

F14:1.15. For boiling water reactorBWRs, the critical power ratio is the most important
parameter speeifying-indicating the core cooling status. Limits on the critical power
ratio should be stated for normal power operation.

Pressure and water level of the reactor coolant system

+145:1.16. Limits on the permissible pressure of the reactor coolant system and on the
water level in the reactor pressure vessel of boiling water reactors BWRs-should be
stated for the various modes of normal operation. Fer-seme-purpeses—for-examplein
ordertTo take account of limitations in the properties of materials, these eperational
limits on the permissible pressure of the reactor coolant system and on the water level

ofthe reactor pressure vessel should be stated in conjunction with other parameters such
as temperature or coolant flow. In such cases, the relationships between differenthimits

|

should be clearly stated, and any eurves-graphs or calculational techniques necessary to
ensure that permissible conditions are not exceeded should be provided. LI:}kew%%
where—applicable;Any special requirements—conditions associated with interrelated

parameters should be statedj, Limits should be selected so that the initial conditions

o

assumed for-in the various accident analyses are not exceeded and the integrity of the
primary coolant system is maintained.

Reactor power

F1+6:1.17. Limits on the total reactor power should be established and defined in the
safety analysis report,in-erder to ensure that the capacity of the core cooling systems is
not exceeded.
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Distribution of reactor power

147118, The special logic for reactivity control, or control rod and/or absorber
patterns, together with reactivity values for the control rods, should be stated, where
necessary, i#-orderto ensure that the specified Hmits— - sationsOLCs for
permissible flux differences, power peaking factors and power dlstrlbutlon for various
modes of normal operation are met. Proper control of flux distributions should ensure
that the hmiting-limits on fuel temperatures and heat flux, and the initial conditions
assumed in the accident analyses, are not exceeded. Suitable calculational methods; or
measuring techniques should be provided to enable the-reactor-operating personneler
to confirm compliance.

Chemical quality of the reactor coolant

F4H&L19. Inaddition to the Hisaits s sOLCs mentioned-onfor pressure
and temperature, limits should also be stated forin terms of the chemical quality of the
reactor coolant.; Ffor instaneeexample, in water cooled reactors, the conductivity, the
pH value, the oxygen content and the levels of impurities such as chlorine and fluorine
are important.

Pressure safety valves and/or relief valves

149:1.20. Operability requirements should be stated for the Pﬂ%%ﬁw,// Commented [SP122]: OK? There will also be a design

and/or relief valves reguiredforin the reactor coolant system. For direct cycle boiling requirement on the number of such valves — but | assume

water [plantsreactors), this system includes the steam system relief valves and safety | that is not what is being discussed here.

valves. The pressure settings for valve actuation should be stated. The Sselection of " commented [SP123]: OK? Elsewhere, the text refers to

these values should be such that system integrity is maintained in—for all modes of BWRs, not plants.

normal [operationalstates, including operation at low temperatures. _—1 Commented [SP124]: This means normal operation and
AOO - is that what is intended?

Moderator and cover gas system

£26:1.21. As appropriate, hmits—OLCs for moderator temperature, chemical quality
and contaminant levels should be stated. Limits-OLCs for permissible concentrations
of explosive gas mixtures in the cover gas should also be stated, and—n+thisregard;
operability requirements for associated equipment for on-line process monitoring
should be specified.

Steam generators

1211.22. Operability requirements consistent with those described in the safety
analysis report should be stated for steam generators. These requirements—should
include requirements for the operability of emergency feed-water systems and of safety
valves and isolation valves of the steam system, as well as requirements—timits—and
conditionsOLCs for satisfactory water quality and speeified-limitations on the water
level and on the minimum capacity for heat exchange.

Leakage of the reactor coolant system

1.23. Leakage limits should be such that the coolant inventory can be maintained by
28



normal make-up systems and that-the system integrity can be maintained to the degree
assumed in the safety analysis report. Specifications of maximum leakage from
particular components important to safety, commensurate with their safety function,
should be provided. In establishing leakage limits, consideration should be given to the
permissible limits ef-for contamination of the environment or of secondary systems by
the leaking media.

£22:1.24. (Operability requirements should be stated for systems for the detection ef;

er—forand measurement ing-systems—for;0f leakage of reactor coolant, In general,|

leakages should be classified as identified leakages or unidentified leakages. Identified
leakages include, (for example, leakages into collection systems such as those at pump
seals, into the containment atmosphere or through the steam generator; these leakages
should be measured in order not to mask the-unidentified leakages)-orunidentified

Reactor coolant radioactivity

123.1.25. Limits-OLCs for the permissible Lspeeiﬁeactivity concentration bf the reactor

|

——

coolant should be stated in order to ensure the protection of operating personnel (and
potentially the protection of the public and the environment) as well as to provide an

indicator-measure of fuel integritﬁ;a&diseussed—ﬁﬂh%safe&yaﬂal—ys%ﬁepeﬁlmi

measurement of coolant activity is used to monitor the fuel cladding integrity in
operation, the minimum provisions for the detection and, where appropriate,
identification of failed or suspect fuel should be stated.

Ultimate heat sink

a%%alse—used.—lLimitations on power production levels consistent with the cooling

capabilities of the ultimatese heat sinks should be specified.

Removal of decay heat at shutdown

£25:1.27. Operations in the shutdown state may-might eause-a-restrietion-inaffect the
capability of the reactor cooling systems. Limits-and-conditionsOLCs enin relation to
decay heat levels should-bestated-before the commencement of certain operations, such
as reducing coolant levels or opening the reactor coolant system and containment
boundaries, should be stated. Additional hnits-and-eonditionsOLCs should be specified
to identify the neeessary-cooling systems that need to be operable in all shutdown states.
In light water reactors, particular attention should be paid to the monitoring and control
and-menitering-of water levels during shutdown operations to prevent the loss of the
systems for the removal of decay heat. Limits-and-conditionsOLCs on allewable-water
levels and the necessary operable instrumentation should be provided.

Emergency core cooling systems

1.28. Operability requirements should be stated for the various systems used for
29
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emergency core cooling. These should includerequirements-on: equipment operability
and the associated environmental conditions; adequacy of the injection and circulation
of coolant; and the integrity of piping systems. :speeified-timits-and-eonditionsOLCs
atiens-on minimum quantities of fluids for all systems relied upon for emergency core
cooling_should also be stated. These operability requirements should cover all the
provisions necessary to cope with Felev—an%the acc1dents analysed in the safety analysis
report. e

£26:1.29. Operability requirements should also be stated for emergency power supply
systems and for other auxiliary systems, such as heating circuits used to prevent freeze-
uping of selutiensliquids, for equipment cooling systems and for ventilation systems.
The long_-term capability of these emergency systems after—the—oceurrence—of
afollowing relevant-accident conditions should also be eensidered—and-specified to
ensure that any radioactive release of radioactivesubstanees—to-the environment is
below acceptable limits.

[THE CCONTAINMENT AND ASSOCIATED SYSTEMS,

1.30. _ Operability requirements for the containment and associated systems should be
stated and should include the plant-eonditions-modes of normal operation for which
containment integrity lis not necessar}ﬂ. Permissible leakage rates should be specified,

and the operability and condition of the following should be stated:

(a) llisolation valves; \

(b) w¥Vacuum breaker valves;

(c) -aActuation devices;

(d) -Ssystems for filtration, cooling, dousing and spraying;

(e) -Systems for control and analysis systemsferof combustible gases;
(f) _¥Venting and purging systems;

(g) aAssociated instrumentation.

£27:1.31. The OLCs speeified-should be such that any the-radioactive releases—ef
radioaective—materials from the containment system-and associated systems will be
restricted to those leakage paths and rates assumed in the accident analyses. Precautions
for access control should be specified in order to ensure that the effectiveness of the
containment system is not impaired.

OTHER SYSTEMS

Ventilation systems

£28:1.32. H-applicable—appropriatetimitsshowld-be-established-on—the-oeOperability
requirements should be stated foref ventilation systems swhere-such-systemshave been
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providedfor—thepurpese—of-that are intended to eentrellingmaintain the levels of]

airborne radioactive substances material-within stated limits, or that are intended to in ]_///[ Commented [SP132]: OK?

support ef-a safety system.

Ventilation of secondary containment

£29.1.33. If secondary containment is prov1ded Lrt—sheuld—b%venﬂla%ed—ané—kept—a{

JAm%OLCs in terms of pressures or leakage rates should be stated

Service systems

130:1.34. The reliable operation of many safety systems is dependent on the operation
of service systems such as compressed air systems and service water systems. Limits
and—eonditionsOLCs for these service systems should be considered if they can
have a fmajor bffect on plant safety.

Electrical power systems and other power sources

1.35. Reguirements—for—the—aAvailability [and operability kequlrements offor the

electrical power sources lin all operational states should be stated-for-all-operational

states. These power sources include _the following:

(a) oOff-site power supplyeurees;

(b) -eOn-site generators (diesels and gas turbines, including associated fuel reserves);
(c) -bBatteries and associated control_systems;

(d) -pProtective, distribution and switching devices.

£3+1.36. The operability requirements should be such that sufficient power will be
available to supply all [safety systems Felateéequépmen%]necessary for safe shutdown of]

the plantreactor, and for the mitigation and control of accident conditions. The
operability requirements should determine the necessary power, redundancy of supply
lines, maximum permissible time delays and necessary duration of the emergency
power supply. Equivalent requirements should be stated for other power sources (for
example, the pneumatic power system). Particular care should be taken to ensure that
electrical supplies remain adequate in shutdown operations, when many systems and
components will be out of service for maintenance.

Seismic monitorings

132.1.37. Where applicable, ererability requirements for seismic monitoring|

instrumentation should be stated. Settings should be established for alarms or for any
corrective action, consistent with the safety analysis report. The number of devices
should be specified and should be sufficient to ensure that any necessary automatic
action is initiated at the specified limits.
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Movements of heavy objects

133.1.38. Limits—and—econditionsOLCs should be previded—stated to prevent the
movement of heavy objects over, or adjacent to, areas where [items important to safety

rel-a&ed—sw%em&er—eempene&tsl—could be damaged as a result of the misuse or failure of //[ Commented [SP139]: OK? J

the-lifting equipment. It is likely that such himits-and-conditionsOLCs will vary-differ
with the eperational-mode_of normal operation.

Fuel handling

1.39. OLC:s for fuel and absorber handling should be stated and should include limits
on the amount of fuel whieh-that can be handled at one time and, if necessary, on the
temperature and decay time of irradiated fuel. If appropriate, the—operability
requirements for eperabiity-offuel handling equipment should be stated.

134:1.40. Provision should be made for monitoring the core reactivity during fuel
loading or refuelling operations to ensure compliance with that—the reactivity
OL Csrequirements-are-met. The procedures and instrumentation required-necessary for
such monitoring should be specified. To ensure that operations swhieh-that might give
rise to a nuelear—exeursions—or-radiation hazard or a criticality accidents are not
undertaken during fuel movements, requirements—conditions for communication
between the fuel handling personnel and the operating personnel in the control room
should be stated.

Storage of irradiated fuel

1.41. _The conditions for storage of irradiated fuel should be stated and [should include
the following:\

(a) tThe minimum cooling capability of the cooling system for spent fuel, and the
minimum water level above the fuel;

(b) -aA prohibition against storage of fuel in any position other than that designated
for irradiated fuel,;

(c) -tThe minimum reserve capacity for storage;

(d) and-+tThe appropriate reactivity margins to guard against criticality in the storage
area.

Appropriate radiation monitoring should also be specified for the storage area for
irradiated fuel.

Storage of fresh fuel

135:1.42. The eenditions-OLCs for fresh fuel storage should be stated. Any special
measures to prevent criticality in fresh fuel during handling or storage should also be
stated. Manufacturing data for Efresh fuel manufacturing—data—should be checked
[against specification. \
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Instrumentation for radiation monitoring

£36:1.43. Operability requirements for radiation monitoring instrumentation, including
for monitoring of radioactive effluents, should be stated. These operability
requirements should be such as to ensure that appropriate areas and release

pathsdischarge routes are adequately monitored in accordance with therequirements
fora radiationelegieal protection programme established and implemented in

accordance with Requirement 20 of SSR-2/2 (Rev. 1) [1], and to ensure that an alarm
ka%and hn appropriate action is initiated if the-prescribed radiation Hmitlevels or activity

hmitlevels areis exceeded.
Plant staffing

£37.1.44. [The plant-operating personnel necessary required—to—be—on—dutyfor the
vartousdifferent bpe\ﬂaﬁeﬂ&l—plant states ]should be speeified-stated: and-shall-these are

required to be sufficient to implement the neeessary-emergency operating procedures
(see Requirement 4 of SSR-2/2 (Rev. 1) [1]). The minimum staffing requiredforof the
control room should be stated, including the neeessary-qualifications for-theirdutiesof]
personnel \

_——| Commented [KEA144]: If you were to add something

Fire protection systems

138:1.45. Availability requirements for fire protection systems sheuld-be-stated-in [all
operational states} should be stated.

Consumables and spare parts

139.1.46. Limits-and-conditionsOLCs for the availability and storage of consumables
and spare parts at the site should be considered if the they-eanstorage arrangements

could have a fmaj or‘ effect on plant safety.
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Appendix IT
DEVELOPMENT OF OPERATING PROCEDURES (OUTLINES)

II.1.  PlanteOperating procedures may be developed mng the process along-the lines
shown in Fig. II.1; i 4 Recommendations

relating to Boxes 1-10 in Figure II.1 are provided paras I1.2-11.11.

I1.2.  The drafting of operating procedures (Box 1) should normally be done by the
operating_personnel Lgfeuﬂ (Box 1). The main documents used as references should

//[ Commented [SP148]: Too vague — hence deleted.

include:

(a) Documents containing design assumptions and intentions;

(b) Contractual documents and relevant equipment specifications giving guidance
on the operation of systems and components;

(¢) Commissioning documents (see section 5 of SSG-28 Ref:[146]);

(d) Documents containing procedures from other plants of the same or similar

types.

IL.3.

Commented [KEA149]: As before, let’s avoid operating
group

w&h—safe%m%mepeﬁs—@h@sOperatmg procedmes are requlred to be developed

in accordance with and-any-etherregulatory requirements, as well as with the policy
of the operating organization as contained in the plant-management system: see
Requirement 26 of SSR-2/2 (Rev. 1) [1]. It should also be ensured that procedures are
consistent with the safety analysis report and with OLCs.

1I.4. The Rreview of the first draft of the operating procedure©OPs (Box 2).; and-in
particular of the safety aspects, (Box—2);-should be performed by a-suitably-qualified
persons whose qualifications are at least equal to thoseat of the persons that the-drafteds
ofthe deeumentprocedures. The reviewer should eheek-confirm that the-draft-doesstate
that-all relevant fea%me&e#&heplraﬂ{ltems important to safety and its-their performance

ses requirementsd to-be-operable
er—te—b%eemphed—w&hhave been conslderedl The review should-alsoconsider the
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IL.5.  Comments on the draft should be requested from the-relevant operating statf
personnel and, as appropriate, from persons responsible for the designer and
construction of the planter (Boxes 3 and 3(a)).

I1.6.  After MM%MWendorsement Tby the d@perations mManager KBox 4), the

Commented [SP151]: Unclear what ‘formal aspects”
means, and we do not need to give recommendations on
editorial aspects. Hence deleted.

procedure should be validated (Box 5) by first-attempting to apply it in the aetual-initial
operation of each sys—tem or if necessary, during simulated operation-(Bex-5). This
validation should be per—formed, wherever possible, by personnel other than those
responsible for the drafting and review of the procedure. In those cases where only a
simulated operation was earried—eutpeformed, the procedure should be finally be
validated by application to the actual operation of the system as soon as this is possible.
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[The purpose of validating procedures is to ensure that they are correct, achieve their

sentence. Validation is mentioned throughout the text and |

purpose and are compatible with the technology and the human resources available. __—| Commented [NM154]: | would propose deleting this
believe the purpose of validation is quite obvious.
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IL.7.  Ifthe results of the validation test is-are not satisfactory, the draft should be sent
back for redrafting with proposed modifications (Box 4(a)). If the results of the test are
satisfactory, the draft should be sent to the [plant man—ager with the recommendation

that it be approved and issued.H-the-draftisnotsatisfactoryitshould-besent-backto
the-draticrwith-proposcd-modifications-(Box-<(a)).

I1.8.  The procedures should be [approved by the plant manager kad-issued-after it has

been confirmed that no further modifications are considered necessary (Box 6). The
procedures should then be entered into the documentation system, included in the plant
manual, and treated in accordance with quality management principles (Box 7).

11.9.  All procedures which—that have been approved should be issued and

distributed in accordance with written—administrative—proceduresthe management
system of the operating organization, and made available for use bﬂ—ﬂq%en#el—reemb
the relevant operating persormel] (Boxes 8 and 9).

H-10—Reviews should be earried-eutperformed at stated intervals (usually one or two
years) or whenever considered necessary in—the—tighton the basis of operating
experience (Box 10)._

H-4-—Any modification to the procedures as a result of these abeve-mentioned

reviews should be made following the same flow-ef the-arrangementsprocess as for the
initial deeumentprocedure.
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Annex

IEXAMPLE TO ILLUSTRATE THE INTERRELATIONSHIP BETWEEN A
SAFETY LIMIT, A SAFETY SYSTEM SETTING AND A LIMIT FOR
NORMAL OPERATION

INTRODUCTION

A-1. Figure A1 explainsand-illustrates the interrelationship fbetween a safety limit,
a safety system setting and an—eperationala limit_for normal operationj using fuel

|

cladding temperature as an example.

> Forelarity. 4 venin Fie " i which il
A—3-A-2. It is assumed for the purposes of Fig. A—1 that a correlation has been
established in the safety analysis report between a monitored parameter (in this case,
coolant temperature) and a parameter the-maximumfuel-cladding temperature;for
which a safety limit has been established (in this case, maximum fuel cladding
temperature). The safety analysis will have weuld-showns that actuation of the safety

system by-the menitored-coolanttemperature-at the safety system setting for the coolant

i

temperature should-will pre—vent the fuel cladding temperature from reaching the set
safety limit beyond which releases of significant amounts of radioactive material from
the fuel might occur.

RANGE OF STEADY STATE OPERATION

A—4-A-3. The monitored parameter should-beis kept within the steady state range by
the control system or by the-operating personneler in accordance with the operating
proceduresOPs.

ALARM SETTING EXCEEDED (CURVE NO. 1)

A—5.A-4. The monitored parameters may-might exceed the steady state range, for
example, as a result of load changes or imbalance of the control system;for-example.
If the temperature rise-reaches an alarm setting, then the-operating personneler will be
alerted and-to will-take action to supplement any automatic systems in reducing the fuel

cladding temperature to within the range of steady state values witheut-aHewingthe
temperature—tobefore it reaches the eperational-limit for normal operation. The-A

possible delay in the response of operatering personnel’s respense-shouldalso needs to
be taken into consideration.

OPERATIONAL-LIMIT FOR NORMAL OPERATION EXCEEDED (CURVE NO. |
2)

A—6-A-5. Limits for normal operation may be set at any level between the range of
steady state operation and the aetuation—settingfor-the-safety system_setting, on thel
basis of the results of the safety analysis. It is normal to have margins between alar

settings and eperational-limits for normal operation in order to take account of routinel
fluctuations arising in normal operation. There may also be a margin between the
eperational-limit_for normal operation and the safety system setting to allow thel
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operator to take action to control a transient without activating the safety system. If the
a_eperational-limit for normal operation is reached and the operator is able to take
corrective action to prevent the safety system setting being reached, then the transient
will be of the form of curve 2.




FUEL CLADDING TEMPERATURE

(obtained by correlation with the monitored coolant

temperature)
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expected that (4)
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o might occur
Safety limit

3)
)

(1)

Equivalent to (4)
safety limit

Delay in
response (3)

Safety system setting A B

Operational limit

(M

AlanIl setting

Range of steady
state operation

Margimto Practicat mmargimto Dretay-imoperator
enable alarms avoid reaching the response ~
to be infrequent operational limit
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DVIG A-1. Interrelationship between a safety limit, a safety system setting and e+#eperationata
limit for normal operation. l

SAFETY SYSTEM SETTING EXCEEDED (CURVE NO. 3)

A—F-A—6. In the-eventcase of a malfunction of the control system or operator error orl
for other reasons, the monitored parameter might reach the safety system setting at

point A (see Fig. A—1) with-the-consequence-thatand the safety system is actuated. This

corrective action only becomes effective at point B (see Fig. A—1) owing to inherent
delays in the-instrumentation-and-equipment-ofthe safety system. The respense-actions

local fuel damage cannot be excluded

taken should-need to be sufficient to prevent the safety limit being reached, although

SAFETY LIMIT EXCEEDED (CURVE NO. 4)

A—8-A—7. In the-eventcase of [an failureaccident that is more exceeds-the-most-severe

one-thant the design basis accident for the plant-}!vvas—desagi%d—te—eepe—wq{h—e%a%e

or-multiple-fatlures-in-a-safety system, it might be possible for the temperature of the
cladding to exceed the safety limit, and consequently for significant radioactive releases
to occur. Additional safety systems may be actuated by other parameters to bring other
engineered safety features into operation to mitigate the consequences, and measures

for accident management may be activated
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