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Country

Commen
t No.

Para/Line
No.

Proposed new text

Reason

Accepted

Accepted, but
modified asfollows

Rejected

Reason for
modification/rejection

Japan/
Nuclear
Regulation
Authority
(NRA)

1

General

“core damage” and “fuel damage” are used
in several paras, but such usage does not
seem consistent. For example, “core
damage” in second sentence of footnote 2 is
unnecessary; para. 7.4 and para. 8.5 are
almostthe same content but “fuel damage”
is described only in para. 7.4; and so on.

The usage of “core damage” and “fuel
damage” should be checked for full
document, especially from Sections 6-9.

Commentaccepted
and implemented
systematically.
Footnote 2 is revised
accordingly,aswell
asotherchanges
implemented (e.g. in
Sections6-8,5.11
and Section 9).

UK

General

The UK is supportive of the revised
guidance, its scope andambition. However,
the UK has a small number of detailed
comments relating specifically to changes
made whilst addressing member state
comments. These are presented with
reasoning below.

Germany

1.2
Line 13

Thus, probabilistic safety assessment (PSA)
is considered to be an important tool for
analysisto ensure thesafety of a nuclear
power plant in relation to potential
initiating events that might be caused by
random component failure orhumanerror,
as well as by internal and/or external
hazards.

Clarification

Germany

14

PSA hasbeen shownto provideimportant
safety insights in additionto those provided
by deterministic analysis. PSAprovides a
methodological approach to identifying
accident sequencesthatcanfollow from a
broad range of initiating events and it
includes a systematic and realistic
determination of damagesandradioactive
releases and their frequencies accident

i . In
international practice, threelevels of PSA
are generally recognized: ...

Principally we talk in PSA
about damages andradioactive
releases and their frequencies,
but of course, accident
frequencies are belonging to
that for determining damage
frequencies. Please make it
clearin the text.

Germany

1.11
Line3

... Level 1 PSAs havernewbeen carried out
formost...

Editorial, non-necessary filling
word




Germany

1.11
Line4

... Thescopeofa Level 1 PSAaddressed
in this Safety Guide includesalloperating
statesofthe plant (i.e. in power operation
and shutdown)andallpotential initiating
eventsand potential hazards, namely: (a)
internalinitiating events caused by random
component failures and human error, (b)
internalhazards (e.g., internal fires, floods,
explosions, turbine missiles) and (c)
external hazards, both natural (e.g..
earthquake, external flooding, high winds,
othermeteorologicalhazards) and human
induced (e.g., aircraft crash, explosion
pressure waves, accidents at nearby
industrialfacilities) as wellas combinations
of externalhazards.

Combinationsarenotlimited
to external hazards, there can
be combinations of external
with external, external with
internal and internal with
internalhazards.

Japan

1.11.

This Safety Guide addresses the necessary
technical features of a Level 1 PSA and
applications for nuclear power plants (both
existing and new plant, on the basis of
internationally recognizedgoodpractices.
Level 1 PSAs have now been carried out
formost nuclear powerplantsworldwide.
The scope of a Level 1 PSA addressed in
this Safety Guide includes all operating
statesofthe plant (i.e.in power operation
and shutdown)andallpotential initiating
eventsand potential hazards, namely: (a)
internalinitiating events caused by random
component failures and human error, (b)
internal hazards (e.g. internal fires, floods,
explosions, turbine missiles) and (c)
external hazards, both natural (e.g.
earthguake, external flooding, high winds,
othermeteorologicalhazards) and human
induced (e.g. aircraft crash, explosion
pressure waves, accidents at nearby
industrialfacilities) as wellas combinations
of external hazards, such as consequent
(subsequent) events, correlatedevents and

unrelated (independent) events.

Types of combination of
externalhazardsare stated in
para. 6.13, but they are not
stated in para. 1.11 even
though the first time to state.
The description for types of
combination of external
hazards should be added in
para1.11.




Germany

112

This Safety Guide focuses on the
assessment of the nuclear power plant
reactorcoreand the fuelin the core and in
the spent fuel pools.

Editorial, eachreactorhasonly
one SFP, if singularis used for
reactor SFP must also be
singular.

Germany

1.14

In performing Level 1 PSA, the most
common practice is to perform the analysis
forthe various hazards and plant operating
States...

Expert terminology and for
consistency. To make the text
more user-friendly we would
like to suggest to use the
wording “plant operating
state(s)” instead of “operating
state(s)” alloverthe text, this
applies e.g. forparas2.2,3.1
etc.

Germany

1.15

The recommendations of this Safety Guide
are intended to be technology neutral to the
extent possible, andit is expected that the
vast majority ofthe recommendations will
be applicable to various types of nuclear
power plants.

We guess pluralfor“plants”is
more suitable here.

Japan

2.5.

Requirement 18of GSR Part4 (Rev.1) [3]
states that “Any calculational methods
and computer codes used in the safety
analysis shall undergo verification and
validation.” PSA involves a number of
analytical methods. These include the
analysis of accident sequences and their
associated systems, typically through the
development of event tree and fault tree
logic models along with methods for the
solution of these logic models, the
development of models of phenomenathat
could occur, for instance, within the
containment and/orthespent fuelbuilding
of a nuclear power plant following core
damage and/or fuel damage, and the
development of models forthe transport o f
radionuclides in the environment to
determine their effects on health and the
environment, depending on the scopeof the
analysis (Level 1,2 or3).

For consistency with adding
“and/or fuel damage”, “and/or
the building” should be added
because the spent fuel pool is
generally located outside the

containment.




Germany

2.12

In the Member States, probabilistic
reference values are typically identified
eitheras criteria, targets, goals, objectives,
guidelines or as numerical values for
orientation.

Clarification.

Germany

2.13
Line6

... Ifthey havenot, the design maystill be
acceptable provided in such a waythat the
higher level criteria have beenmet.

Clarification.

Germany

10

2.14.

On the basis of current experiencewith the
design and operation of nuclear power
plantsandon thebasis of acceptable risks,
proposed-numerical values reference have
been defined on a national level in some
Member States to be used forexisting and
newnuclear power plants.

Clarification.

Germany

11

2.24.
Line4

... Where the results of the PSA indicate
that changes could be madeto the design or
operationof theplantto reduce risk, such
changes should be incorporated where

reasonably achievable takingtherelative
f fits of fications

Formulation “changes should
be incorporated  where
reasonably achievable” should
be enough,—as different
countriesmay have different
priorities by questionof costs
and benefits.

Germany

12

3.2.

account{see Ref [13])-

The intended applications of PSA might
have an impact onthe scope of the PSA, the
modelling approaches and the level of
detail.

Clarification

Germany

13

3.10
Line5

... Once the working methods have been
selected, the various procedural steps
should be interfaced with the tasks of
quality assurance and training of the team
to produce a detailed plan of the tasks,
includinga schedule forthe project.

We guess that “trainingofthe
team” is being meant in this
contest, please clarify,
otherwise misinterpretation
may occur.

Germany

14

3.11.

The resources neededto complete a PSA,
including the expertise of the specialists
involved, humanresources, computer time
and calendar time, strongly depend grea-thy-
on the scope of the PSA, which is in turn
governed bythe overall objectives,and on
the expertise already available in the PSA
team.

Wording




Japan

3.16.

Quality assurance of the PSA should be
viewed andestablishedasan integral part
of the PSA project,and quality assurance
procedures should be anintegral part of the
PSA procedures. The quality assurance
procedures should provide for control of the
constituent activities associated with a PSA
in the areas of organization, technical work
and documentation. In theirapplication to
technical work, quality assurance
procedures are aimed at ensuring
consistency amonggoals, scope, methods
and assumptions,aswellasaccuracyinthe
application of methods and in calculations.
Quality assurance procedures should
include controlof the-RSA documentation
of the PSA and control of the different
versions of the PSA models. General
requirements for control of documents are
established in GSR Part 2 [14].

Editorials.

Germany

15

4.1(c)

System(s) descriptions;

Clarification




ENISS

5.07

For plants with multiple units, the
interactions between the units (both
positive and negative from risk point of
view) should be consideredin Level L PSA
from the perspective of the unit under
consideration. Should a multi-unit PSA be
developed to quantify multi-unit risk
metrics, associated Fhe recommendations

on-multi-unit PSAaimedto-guantify multi-
uhitrisk-metrics are providedin Section 11.

Evenifit said to be ‘accepted’
in thetable of comments, the
change hasnotbeen made in
the document.

The change is proposed to
insist on the need to consider
multi-unit aspectseven when
not developing a multi-unit
PSA. Then, developing a
multi-unit PSA is one option
to dealwith multi-unit aspects.
We firmly insistonthe need
to make multi-unit PSA
appear asone possibleoption
to consider multi-units
aspects.

Thanks fornoting
and apologies for
missingthat one in
the previous round.
Section 11 presents
the recommendations
on quantification of
multi-unit risk
metrics. The process
of doingthatis called
MUPSAIn the
document. These
recommendations are
supported by the
Safety Report pre-
print of which
published lastyear
(see here). The
Safety Report
includes various
experiences available
in Member States in
thisregard (see
Annexes), all of
which are considered
to be compounded by
theterm ‘MUPSA’.
Therefore, we believe
thatweare on the
same page here and
would be glad to
discuss different
interpretation of the
term ‘MUPSA’.

France

5.38

Add after5.38 a8 on particularization of
multi-unit initiating events

Mentioned in the MUPSA
section but it is better to not
group MU IE form the IE
groupingstage

Germany

16

5.38
Line3

This aspect may be particularly
important forapplications for which Level
2 PSAis notavailable, astheconsequences
are greater more severe.

More precise wording




France 5.45 Forsequencesendingin a safestable state, | The idea is ok but the text is The concernof the
accident sequence analysis should be | not clear (what is sequence revieweris
pursued overa time periodthat will enable | mission time and what is understandable.
the effect of long term measures to be | accident sequence analysis ?) These 2 parashave a
analysed. This will ensure that the risk | The text proposed to 8 9.5 is little bit different
estimate beyond the sequence missiontime | somehow better (Itis essential spin.In5.45the idea
is negligible (ascompared to the risk during | that analysis of sequences is to highlight the
the mission) and that possible cliff edge | following a disturbance be analysis/ modelling
effectsare appropriately captured. continued until a safe and of the longterm

stable state is reached) measures. It is
rephrased to make it
Please revise clearer.
France 557 Please revise The text is redundant with 554
and 5.55 regarding the data
and the code

France 5.63 It is more useful to specify the plant | The PDS specification must be
damage statesaspart of the Level 1 PSA | done by the level 2 PSA
than topostpone the specificationof plant | project. X
damage states to the first step ofthe Level 2 [ Add a reference to the IAEA
PSA guide on L2 PSA? .
Proposal: the plant damage states are ETinﬁ){l(;/pr%Soegigfe)gls
specified fromthe level 2 PSA need but can Reference to SSG-.4
be usefully included in the Level 1 PSA has been added
modellingandthen updatedaccordingly to '
the L1 PSAmodellingevolution

France 5.65 Add a reference to the IAEA

guideon L2 PSA?
France 5.66 The accident sequences leading to core

damage, regarding the criteria defined at
5.42,should therefore be characterized in
accordancewith the general physical state
of the plant to which each accident
sequence leads and with the possible
availability of the credited systems that
could prevent or mitigate a release of
radioactive material.




France 571 Where fFault trees arecan be used, they | The same ideas, but slightly
should-bedeveloped-atalevel of detail | different,are mentioned also
sufficient —to capture the possible | t085.74.
dependencies-andto provide a complete
logical failure model for all the credited
system failure states identified by the event
tree analysis.

Japan 5.76. Thefaulttreemodelshould includeall the It is better to describe as

credited system components that needto be
operational, including support system
components. It should also include passive
components whose failure could affect the
operation of thesystem, forexample, filter
blockages and pipe leaks. The fault tree
modelshould be developed in a way that
ensures that dependencies are taken into
account explicitly. Omitting the explicit
modelling of these dependencies might
significantly biastheresultsandleadto an
underestimation ofthe relativeimportance
of the support systems. Passive components
(e.g. pipelines, cables) may be excluded
from the PSA model if their reliability is
shown to be an—orderof magnitude
sufficiently higher than the reliability of
any component considered in the model
whose failure would have the same
consequences.

“sufficiently higher” because
the criteria for passive
components’ reliability could
be determined based on the
importance  of  passive
components.

X

Thispartisdeleted




UK

5.76/7

Please delete the last sentence: ‘Rassive

The last sentence starting
“Passive components...” is a
newadditionto whatwas Para.
5.78 in the version of the
safetyguide issuedatStep 8.

Explicit screening values
should not bespecified forthe
exclusion of passive
components. Iftheproposed
screeningvalueof an order of
magnitude were used, it would
be possible forsignificant risk
information to be lost (e.g.
multiple passive components
one order of magnitude more
reliable than a single active
component being screened
out).

It is also not clear why the
screeningcriteria isapplied to
only passive components,
there is no similar text for
active components. If a
component is being screened
on a reliability basis, it is
unclear why active
components are not considered
for screening on the same
basis. This could lead to
confusionand inconsistency in
PSAs.

The added textconflicts with
paragraph 5.74 which states
that the “fault tree models
should be developed to the
level of significant failure
modes of individual
components’. The addedtext
also potentially conflicts with
paragraph5.77“Thedegree of
resolution of the components
in the fault tree should be
sufficientto ensure that allthe
hardware dependencies can be
modelled”. The new text
impliesthat these expectations

o B R R T




France 8 5.77 Canbe deleted The 5.77 § is a repetition of X
5.71,5.74and5.86 (which are
more complete) Partially deleted
considering other
comments
France 9 5.80 The unavalilability of systems owing to | The operating experience is
testing and maintenance should be | important, especially for
modelled in a way that is consistent with [ components which are not
plant technical specifications20, and with | included in the TechSpecs
testing and maintenance practices in the
plant and operating experience if available.
France 10 5.83 The system failure modes is Itis important to have
(@) The functionof thesystem; not required information (it is operatingmodes
(b) The system failure-operating modes; a results of the PSAmodeling) described, butthatwas
(c) The system boundaries; foreseenby item (a)
which is revised to
makeit clear. However,
FMEA resultsare also
part of thesystem
informationrequired.
France 11 5.90 These should be identified and modelled | Canbealsoin ETs
explicitly in PSA model the—faulttree
France 12 5.93 The common causefailuresthat canaffect | CCF can be also modeled
groups of redundant components should be | manually
identified and modelled using the
appropriate features of the PSA software if
appropriated
Germany 17 5.99. The aim of quantitative assessment in | Additional footnote,
New human reliability analysis should be to [ emphasising ‘modelling
Footnote | generateprobabilitiesof human errors that | uncertainties’ behind human
are consistent with one anotherin allthe | error  probabilities  and X

partsof the Level 1 PSA®Y,

EN: Modellinguncertainties behind human
error probabilities should be discussed as
well, assuch a discussion provides the basis
fora sensitivity analysisandincreases the
belief in _the values for human error
probabilities.

encourage their discussion
might be useful, e.g., with
regard to another human
resource accountingapproach
or their quantification by
another human resource
accounting expert.

Slightly modified not
to havea ‘should’
statementasa
footnote




France 13 5.102 and The definition of type A
5.103 human failure events is
slightly different between the
§. (SSC important to safety
versus SSC modeled in PSA).
Please check.
Germany 18 5.102 ... These events can occur during repair, | Re-orderingto be consistentto
Line3 inspection, maintenance, testing, | other lAEA Safety Guides
inspection-repairor calibrationtasks.

Germany 19 5.103 A systematic review of plant procedures | Re-orderingto be consistentto
should be performed to identify human | other |AEA Safety Guides.
failure eventsthat might occur during the
inspection, repai; maintenance, testing,
inspection repair and or calibration tasks
undertaken by operating personnel for the
systems modelled in the Level 1 PSA (type
A humanfailure events).

France 14 5.104 A systematic review of plant procedures | The OPREX may highlight | E
and operating experience should be | induced byhuman
performedto determine potential human
failure eventsthat could lead toan initiating
event (type B human failure events). At a
minimum, it should be checkedthat these
types of human failure event have been
taken into account in the evaluation of
frequencies of initiatingeventsused in the
analysis.

France 15 5.105 The reviewshould determinethe potential | Humanerrors can change also

forhuman failure eventstooccur and the
effect of these potential errors on the
accident scenario development, on
unavailability or failure of a component,
system or safety function. type C human
failure events usually make a significant
contributionto the core damage frequency.

the accidentscenario all SSC
beinghoweveravailable




ENISS

5.106

Significant errors of commission (i.e.
incorrectly performinga necessary task or
action orperforminganextraneous task that
is not necessaryand might exacerbate the
accident progressionor cause an initiating
event) should be takeninto consideration.
As a result, additional accident sequences
might be created. While However, itis not
yet general practice to include errors of
commission in the base case PSA—itis

consideredgoodpractice to-use information
on—the general causes—of errors of

The sentence proposed for
suppression is ambiguous. In
the meantime, it states that
errors of commission are
generally not modelled but
proposes to reduce their
potential using Ref.[15]. We
consider this last part of the
sentence applies to
optimization of plant operation
with  respect to human
interaction rather than PSA
area.

Inaddition, Ref.[15]isstill a
draft document that is not
yet known so we can not
accept to blindly reference
that document.

X

The concernof the
reviewer is
understood. The
main idea of the
second sentence is to
highlight usefulness
of EOC modellingto
use the PSA insights
laterto improve HMI
and perhaps other
aspects of Human
Factors Engineering.
So, the sentence is
completely rewritten.

We suggest keeping
the Ref.15which is
in the finalstages of
publicationprocess
andthereisa high
chance that it will be
published before
DS523. It provides
summary of
description of
specific MS
experiences on EOCs
and is consideredto
be a usefulreference
forthe reader. Later
in the process of
developing of DS523
allthedraft
references will be
revisited.




Germany 20 5.108 Actions that mightbe considered ‘heroic’ | Example for more clarity
(e.g. operating personnel entering an | added in line with good
environmentwith extremely high radiation | practice
levelsto perform the action) oractionsthat
are performed without any procedural
guidanceortrainingshould notbe included
or credited in the analysis as normal
practice, although exceptions may be made
with justification,_e.q, in case of long-
lastingevents.
Germany 21 5111 Thermeoal hydraulic analyses; Editorial
()
Germany 22 5.113 ... If this is not possible, then—expert | Editorial
Line3 judgement should be usedfortheactivities
listed above. In any case, the
correspondence of qualitative information
to the actual plant status should later be
verified andthe PSAshould be updated, as
if necessary.
Germany 23 5.117 The risk importance significance of human | We suggest to  use
Lineland | failureevents... terminology, consistent with . .
Line8 ... In this approach, it should be ensured | other Safety Guides. Please J;f]telj?eén;gl?gz;‘eﬁ;s
that therisk impoerance significance ... apply this to all the text of witﬁthe Im ortancey
current Safety Guide — there analysis’terrr?which is
arel3 locations in this
document, where changes ac?mtngpnlyusedterm
should be done, e.g. paras OrthiSpurposes.
12.7,12.10etc.
France 16 5.118 The assessment of type C human failure | The 8 do notbelongto intemal Theidea of thisparais

eventsforinternal and-external-hazards
houldincl followd

events PSA. Please moveit to
hazards PSA

to complete thepicture

of discussion onHRA.
Lateroninthe

documentthe specifics

forhazards PSAHRA
is highlighted in

Sections 7and8. We
suggest to keep the para
in Section 5.

Thisclarification is
added.




France 17 5.119, The dependency between These parasare
5.120 humanactionsand automatic specifically dedicated to
actions is not mentioned (ex. the dependedncies
due to the sameinformation). between HFEs. The
Please complete. effect raised by the
reviewersare
consideredto be
explicit dependencies
from the information
available forthe
operator (e.g. false
indication) which is
considered separately —
see forinstance 7.63
Germany 24 5.121 Human failure events should be | Clarification,asthere could be
incorporatedas basic eventsintothe logic | morethanone systemaswell.
model. Depending on the definition and
effect of a human failure event, the
corresponding basic event canappearat an
appropriate levelin the system(s) fault trees
or it can represent aneventtree heading.
ENISS 3 5.132 The reliability assessment of software | AsregardsLevell PSAas an

based systems should cover bothhardware
and software components as well as
configurationdataforthe programmable
logic devices of those systems. Modelling
the reliability of software based systems is
a challenge becausethe standard statistical
approaches have limited applicability for
the software modules. Recognized
industrial practice is still to be established.

industrialtoolandan answer
to regulatory requirements,
only recognized industrial
practices shall be
recommended.

To our knowledge, the
reliability —assessment of
software based systemsis still
a R&D topic which does not
benefit from recognized
industrial practice.

Therefore, unless a specific
recognized guidance or
standardcan be referenced,
we firmly insist on the need
to mention that recognized
industrial practice isstill to
be established.

X

Inordernotto repeat
the samesentence
twice in a row, the
followinggeneral
statement was used

asa footnotein
relation to bothparas
5.132and5.133.

“The experience
related to para 5.132
and5.133islimited
and comprehensive
guidanceon that still

to be established”




ENISS

5.133

As forany systemsanalysis, the first task
for the reliability assessment of a digital
system should be to definethe scopeof the
system and its PSA related tasks. Here,
attention should also be paid to system
taskswhich, if spuriously actuated, could
have adverse effectson a safety function
and cause initiatingeventsto consider. In
addition, the interactions between the
instrumentation and control systems should
be analysed to define system dependencies
forthe systemtasksunderconsideration.
Recognizedindustrial practice is still to be
established.

The industrial practice is to
considerspurious actuation of
systems that can cause PSA
initiating events. Spurious
actuations  of  systems
combined with independent
accident management can be
excludedasveryunlikely.

Unlessa specific recognized
guidance or standard canbe
referenced, we firmly insist
on the need to mention that
recognized industrial
practice is still to be
established.

X

Inordernotto repeat
the samesentence
twice in a row, the
followinggeneral

statement was used

asa footnote in
relation to bothparas
5.132and5.133.

“The experience
related to para 5.132
and5.133islimited
and comprehensive
guidanceon that still

to be established”

France

18

5.138

The § is valid for any
automatic functions not only
for programable functions.
Please clarify.

Germany

25

5.143

If plant specific experience is limited or
absent, oneof themainissues thatneeds to
be addressedis whetherthe available data
are applicable to the equipment design and
the operating regime of the plant in

France

19

5.145

guestion under consideration.

Clarification; consistency in
the Guide itself and with other
| AEA Safety Guided

Hthe available operatingdata—donot
s  failures_t!
fallureprobabilities—assigned—should-bs i

In any case the frequencies
and probabilities should be
justified (as indicated in §
5.146)

Germany

26

5.150

Inaddition tothe techniques mentioned in
paras5.1423-5.148, anotherwayof ....

Please checkthe reference, we
guess para 5.143 is more
suitable, as  technique
mentioningis starting from it.
The sameforpara5.160.

France

20

5.152
5.156
5.159

The Level 1 PSA report
The Level 1 PSA documentation
The Level 1 PSA report

Is the intention to have two
differentdocumentations for
IE frequencies and for
components probabilities and
unvailabilities? Please check

Revised
systematically in the
document




France

21

5.158

Wherever possible, determination of
component outage frequencies and
durations should be based on plantspecific
data obtained from ananalysis of the plant
maintenance records and the records of
component unavailability or plant
TechSpecs, supplemented by data from
similar plants. If this is not possible,
generic data or manufacturers’ datacan be
used as long as justification can be
provided that such data reflect plant
operating practices.

On source of information can
be the techspecsasindicated
in §5.80

Germany

27

5.159

The Level 1 PSA report should present the
data on unavailability of systems and

components ...

More comprehensive
recommendation

Germany

28

5.163

The analysts applying users-of the codes
should be adequately experienced and
should understand the uses-applicability
and limitations ofthe code.

Clarification

France

22

5.165

A sample of the sequences should be
checked, focusing-on-those-that makea
ianifi buti herisk.

Lowfrequency sequences due
to modeling errors or wrong
assumptions may also be
important to check.

Germany

29

5171

Importance measures for basic events,
groups of basic events, credited systems
and groups of initiatingevents, should be

calculated and used to—interpret for
interpretation of theresults of the PSA.

Wording

Germany

30

5.175
New
footnote

The sensitivity studies should be conducted
forthe assumptionsand data that have a
significant level of uncertaintyandthatare
likely to have a significant impact on the
results of the Level L PSA. The sensitivity
studies™ should be conducted by
requantifyingthe analysis usingalternative
assumptions or by taking a range of
numerical values for the data that reflectthe
level of uncertainty.

EN: C.BernerandR. Flage. Strengthening
guantitative risk assessments by systematic
treatment of uncertain _assumptions,
Reliability Engineering _and Systems
Safety, Vol. 151, Issue C,46-59,2016.

We suggest to add a new
footnote, which refers to
corresponding literature, as
guidance might be useful in
order to achieve a structured
sensitivity analyses.

Ingeneral,wetry to
avoid referringto
specific scientific

papersin the Safety

Standards. However,
the papercould be

successfully referenced
in the current

TECDOCson PSA

where the uncertainty
topic is beingdiscussed.




Germany

31

6.1(a)

Internal hazards, which originate from
within the site boundary and are associated
with failures of facilities and activities that
are under the control of the operating
organization. Hazards caused by (or
occurringat) differentfacilities collocated
on the same site are also considered to be
internal hazards. Examples of internal
hazards are internal fires, internal floods,
internal explosions, internal missiles (e.g.
turbine missiles), drop of heavy loads, on -
site transport accidents and releases of
hazardous substances fromon-site storage
facilities originating from within the site
boundary.

Consistency with other Safety
Guides, e.g. SSG-64,paral.2.

Germany

32

6.1(b)

External hazards, including natural or
human induced events, which originate
outside the site boundaryand outside the
activitiesthatare underthecontrol of the
operating organization, over which the
operatingorganizationtherefore has very
little or no control. Examples of natural
external hazards are seismic hazards,
external floods, high winds and other
severe weather conditions; examples of
humaninduced hazards are aircraft crashes,
explosion pressure waves (blast), off-site
transport accidents and releases of
hazardous substances originating from
outside the nuclear power plant site

boundary.

Clarification

Germany

33

6.2

Hazards, including—which can also be
combinedhazards, candamage the plant
SSCsand thus generate accident sequences
that mightleadto core and/orfueldamage
(or to other undesired end states as
appropriate, if these are to be considered in
the Level 1 PSA).

Clarification

Finland/
STUK

6.4&6.8,
Fig. 2

Fig. 2 is missing.

(6.4 refers to Fig. 2 but Fig. 2
title is given later inside 6.8)

Dure to formatting.
Figure 2 is added.




Dependent failures of these components

{whose random failures have heen
eliminatedfromthelogicmodely resulting

from damage

owing to internal and external hazards
should be incorporated inthe Level 1 PSA
models forinternaland external hazards.

It is not a good practice to
eliminate the random failures

The 8 is not specific for
hazards (identical with 5.161)
and can be removed.

+ deterministic analysis of hazard risks

X
Added ‘if performed’

Current information on the location of
pipelines, transport routes (air, rail, road,
water) and on-site and off-site storage
facilities for hazardous (e.g. com bustible,
toxic, asphyxiant, explosive, corrosive,
radioactive) materials;

Radioactive materialsare also
important hazardous ones.

(i) High energy arcing faults;

() Radiation accidents involving other
reactor units or radioactive sources
collocatedat the same site.

Clarification, more precise
wording in line with other
documents on this topic

A list of potentialcombined hazards that
might be significant to risk should be
developed. In this context, SSG-64 [6]
establishes three types of hazard
combinations: consequential (subsequent)
events, correlated events and unrelated
(independent) events.

Even if “consequent”isin line
with SSG-64, this was a
(leftover) editorialmistake in
SSG-64, which should be
corrected here to
“consequential”.

All three types categories of hazard
combinations should be included in the
hazard identificationand screening process
forcombined hazards.

For consistency, “types”
should be used for hazards
combination as para.6.13.

France 23 6.7
France 24 6.7
France 25 6.8
Germany 34 6.8 (e)
Germany 35 6.10
Germany 36 6.13
Japan 6 6.14.
Germany 37 After6.14
New para

6.14. All three categories of hazard
combinations should be included in the
hazardidentificationand screening process
forcombinedhazards.

6.14 A

Forevent combinations of consequential

hazards, the assessmentof conseguences of

the combined hazardcould be part of the

assessment of one of the single hazards,

preferablythe primary one.

Thisadditional paragraph shall
provide guidance to avoid
duplicate assessments.

Added asa footnote
t06.14




Germany

38

6.15.

For combinations of unrelated events,
account shouldbe taken ofthe duration of
the impact of theindividual single ha zards
in the combination (e.g. a seismic event
during a long drought period, an internal
fire atthe plantduring long-lasting external
flooding).

Precision and clarification

Germany

39

6.16
Footnote
34

TypicallyJsually, combinedhazards event
combinations of external with other
external hazards involve only natural
hazards (e.g. a combination of high wind
and high sea water level). However,
combinations of natural hazards and human
induced hazards are also possible and
cannot be excluded a priori (e.g. an
increased risk of ship accidents during
severe weather conditions).

The footnote was written for
the external-external combined
hazards; however, the main
text iswritten forallcombined
hazards: Therefore, the
footnote needs precision to
prevent misinterpretation.

Germany

40

Heading
before 6.18

SCREENING OF SINGLE AND
COMBINED HAZARDS ANDHAZARD
COMBINATIONS

We suggest to precise the title

Germany

41

6.18

A successive screening process is generally
established to minimize the emphasis on
internalandexternal singleand combined
hazards andhazard-combinations identified
in accordancewith paras6.11-6.13whose
significance to risk is low, and instead
focusthe analysison hazards that are risk
significant. The successive screening
process should be based onclearly defined
screeningcriteria and consistently applied
to ensure that none of the significant risk
contributorsfromany internalor external
single hazard or hazard combination
relevant to the plant and the site are
omitted.

Precision and clarification.

Germany

42

6.19

(@) The hazard will neither leaddirectly to
an initiatingeventnor significantly increase
the core and/or fuel damage frequency ....
(d) The impactof a combinedhazardisnot
greatermore severe thanthe impact of the
more severe hazard in the combination.

- Consistency in the document,
the aspectisimportant also for
the spent fuel pool

- Consistency and correct
wording in line, e.g. with 6.19

©




Germany

43

6.20

Quantitative screening criteria applied to
hazards should depend on the overall
objective of the Level 1 PSA and should
correlate with the overallcore and/or fuel
damage frequency (typically obtained on
the basis of full scope PSA).

Consistency in the document,
the aspectisimportant also for
the spent fuel pool.

Japan

6.26.

When the screening criteria cannot be
appliedto thehazardasawhole butcan be
applied to the hazard with a certain
magnitude, thehazardasawhole should be
divided into subclasses and the screening
criteria applied to each subclass, so as to
avoid screening out hazards with low
frequency buthigh potential for damage.
However, this approach should not betaken
if a quantitativescreeningcriterion can be
appliedto thehazardasawhole,asit might
result in the screening out of each individual
subclassandthustothe screeningout ofthe
hazardasa whole.

In orderto clarify the meaning,
typical examples should be
indicated for "hazards as a
whole"and "subclasses."

France

26

7.1

This section provides recommendations on
meeting Requirements 6-13of GSR Part 4
(Rev.1)[3] fora Levell PSAforinternal
hazards (see para. 6.8 fora list of typical

internal hazards). Specific
ati deds |

: lati he i L o
nuclear—power plants. Other internal

hazards are not explicitly covered in this
Safety Guide but maybe addressed using
similarapproaches.

Notclear

X

Clarified

France

27

7.2

Internal hazards (see paras 6.1 and 6.8)
should be...

Please checkthe link

Corrected

France

28

7.3

Enclosed plant areas, taking into account
assuming—that the existing protection
features (e.g. physical separation, barriers,
isolation equipment) in the plant design will
effectively to contain the damage inside the
area where it was initiated.

Proposal to avoid the
misunderstanding that that the
propagation of hazard is not
takeninto account

Germany

44

7.3

Most internal hazards (e.g., internal
explasions; fire, explosion, flooding) can
occur in a variety of different locations
within the plant site boundary (inside or
outside buildings). ...

Correct terminology, editorial




France

29

74

Contributionsto coreand/or fuel damage
frequency from the internal hazards that
remain afterthescreeningprocess should
be determined using a Level 1 PSA for
those hazards.

87.2 indicates that the
screening process is not
necessary forinternal hazards.
Please clarify

The misleading part
of 7.2 removed

France

30

7.5

Forthe purposes of quantitative simplified
assessments of the risk resulting from a
specific internal hazard or for thescreening
of enclosed plant areas as specifiedin para.
7.3,

87.3 do not describe the
screening. Please clarify

Thereferenceto 7.3
is misleading. Para
revised forclarity.

Finland/
STUK

7.6

The impact analysis should consider the
effect ofhazard induced component failures
oninitiatingeventsincludedin the PSAand
on associated saitigatary safety functions.
Detailed...

Delete “mitigatory”, it is an
unnecessary extraword.

France

31

7.6

The impact analysis should consider the
effect ofhazard induced component failures
oninitiatingeventsincludedin the hazard
PSA and on associated mitigatory safety
functions.

Internal hazards is
referred, since the
para isin Section 7.

France

32

77
(7.89

The potential failure of the protection
features such as barriers or physical
separation that could lead to the
propagation ofthe damageto other areas
should be addressed by means of a specific
detailed hazard analysis.

The analysis is more that
hazard

France

33

7.11

The combination of the probabilities of
hazardinducedfailuresof modeled SSCs
importanttosafety and independent failures
in the Level 1 PSA model will yield the
hazardinduced core damage frequency.

proposal

X

Credited systems
term was used
throughout the

document.

! Due to removal of the paragraphs and addition of new paragraphs the numbers mightnot match. So, the blue numbers in brackets indicate the numbers of paragraph in the currentversion

ofthe DS523.




France

34

7.12

A Level 1 PSA for internal fire is the
probabilistic analysis of fire events
occurring on the site of a nuclear power
plantandtheirpotentialimpacton safety.
Using probabilistic models, the Level 1
PSA for internal fire should take into
account [31]:

(@) The possibility of a fire at any

location on thesite intheplant;

(@) The effects of fire on component
dependencies and component failure
probabilities;

Forconsistency

Notclear

Germany

45

712(d)
(7.15)

The possibility of damage to equipment
owing to actuation of fire suppression
systems (e.g. sprayandflood caused by fire
suppressionsystems and equipment might
damage equipment that would otherwise
survive a fire, orthe failure mode of such
equipment mightbe altered); ....

Precision in line with e.g.
SSG-64

France

35

713
(7.16)

7.13.Physical separation (i.e. fire barriers)
between redundant trains of SSCs
important to safety canlimit the extent of
fire damage. The quantification of the
contribution of fire to the core damage
frequencyusingthe Level 1 PSAmodel for
internal fire should therefore generally
include probabilities of random failures of
equipment not affected by thefire and the
likelihood of a test or maintenance outage.

In any case the random
failures should be considered

France

36

7.15

(b) The performance of separate screening
totake intoaccountthe potentially higher
and additional fire loads (e.g. transient
combustibles) and additional potential
ignition sources typically associated with
maintenance activities performed during
shutdown states;

The screening was not
mentionedbefore (for at power
PSA). Please clarify




Germany 46 7.15 For a Level 1 PSA forinternal fire in low | Clarification The aspects listed
power and shutdownstates, the following beloware relatedto
specific aspects should be considered:. .. specifically to shutdown

modes elaborated later
in Section 9. This
conceptwas
systematically applied
throughout the
document.
Japan 8 7.15. For a Level 1 PSA for internal fire in Forconsistency, “fire ignition

shutdown states, the following specific
aspects should be considered:

(@) The specific items ofthe methodology
for a Level 1 PSA for internal initiating
eventsin shutdown states,aspresented in
Section 9;

(b) The performance of separate screening
totake intoaccountthe potentially higher
and additional fire loads (e.g. transient
combustibles) and additional potential
ignition sources typically associated with
maintenance activities performed during
shutdown states;

(c) The availability of fire protection
means;

(d) The potential for further paths for fire
propagation (e.g. some doors might be open
duringshutdown states);

(e) The increased occupancy of different
plant locations during outages, which might
improve the fire detection capabilities but
might also create additional fire ignition
sources;

(f) The fire related plant operating and
configurationchanges that are implemented
to control combustiblesand those that are
implemented to provide compensatory
measures for system or componentoutages.

sources” should be used as
paras?7.18,7.20,andso on.




Germany

47

7.16

(7.19)

Deterministic fire hazardanalysisand fire
safe shutdown analysis, performed as
applicable during plantdesign (see SSG-64
[6]) and operation (see NS-G-2.1 SSG-77
[32]), should be used to provide an
important input to the Level 1 PSA for
internal fire.

NS-G-2.1 is superseded by
SSG-77.

Germany

48

7.17
Line2

The approach to the Level 1 PSA for
internal fire should be based on a
systematic analysis of all locations within
the plant site boundary: see Ref. [31].

Precision and consistency in
the document

France

37

7.18

In accordance with the level of detail of the
analysis for the Level 1 PSA for internal
fire, the frequency associated with a
particular fire scenario depends on the
ignition frequency and the probability of
failure of fire suppressionor fire barriers.

Tobeclearer

France

38

7.19

The task of data collection and assessment
in the Level 1 PSAforinternalfire isaimed
at preparingthe necessary data. The task
should be focused on collecting the plant
specific data necessary for modelling the
fire risk. However, some data used in the
Level 1 PSA for internal initiating events
will have to be reassessed to take into
account fire induced conditions.

Not clear. Any example?

Forinstance: timing for
implementation of
specific action, failure
probabilities of credited
systems equipment
which will work in the
worse environmental
conditionsdueto the
fire (e.g. significantly
higheroverall
temperature in the
room, smoke
conditions).

Germany

49

7.19(7.22)
Line2

... The taskshould be focused oncollecting
the plant and site specific data necessary for
modellingthe fire risk.

Precision in line with SSG-64

France

39

7.20

(f) Human actions in the event of a fire and

humanerrorprobabilities;

Nota plant data

France

40

7.20

+ TechSpecs (or equivalent Fire Risk
control documents)

Germany

50

7.20(7.22)

The plant and site specific data ...

Precision in line with SSG-64
and SSG-68, some of the
bulletsare valid for the whole
site

France

41

7.22(7.25)

(@) Their physical boundaries (e.g. walls,
doors, dampers, penetrations, distance);

Fire zones can be separated
also by distance




Japan 9 7.24. Estimation of the fire ignition frequency, | Forconsistency, “fire ighition
both for fire compartments and for fire | sources” should be used as
ignition sources, isan important partof the | paras7.18,7.20,andso on.
Level 1 PSA forinternal fireand should be
performed either before screening for all
fire compartments, oratthe beginning of
the quantitative screeningprocess for the
most important fire compartments that
survive the qualitative screening process
(seepara.7.44).
Germany 51 7.27 Fire frequencyies should be estimated as & | Clarification, itis notonly one
meanvalues ... frequency
France 42 7.28 On the basis of the examination of plant [ The list of components
components considered in the Level 1 PSA | modeledin the internal events
for internal initiating events and of SSC | PSA might not be sufficient
locatedin the fire compartments, a list of | forFire PSA
equipment to be modelled in the Level 1
PSA forinternal fire should be established.
France 43 7.29 The plantcomponentsgndall the related Not_clearwhlch model. Please Accepted. Revised to
elementsofthemodel importanttoLevel 1 | clarify. makeit clear
PSA forinternal fire should be identified. '
Germany 52 7.33(a) | Thefireload density (perfloorarea of the | Precision, in line with SSG-64,
(7.36) fire compartment) is below a specified | where the term “fire load
accepted threshold and the potential for | density isexplained)
propagation is very low;
Germany 53 7.34 ... Other protective measures (e.g., fire | Editorial
Line3 shields, protective coatings, enclosures not
(7.37) qualified as fire resistant) are not usually
not takeninto account.
Germany 54 7.37 For a multi-unit site and/or multi-source | Please add
(7.40) site, the potential spread ofa fire from one
reactor unit orradioactive source to a fire
compartment of another reactor unit or
anothersourceshould be consideredin the
analysis. The possibility of fires in common
areas (e.g. diesels shared between units,
switchyard) should be considered as well.
Germany 55 Sub- Integrationofinternalfireinthe Level 1 | The Title should be movedto a X
heading | RSAforinternalinitiatingevents more appropriate place below,
before 7.38 we suggest before7.40 7.39isalsorelated to

the use of Internal
IEsPSA modeland
Fire risk integration.




Germany 56 7.38 Screening of fire compartments by their | Consistency in the document,
(7.41) contributionto thecore and/or fuel damage | importanceforspent fuel pool
frequency, on the basis of quantitative
criteria, is aimed at furtherelimination of
fire compartments or complexes of multiple
fire compartments remainingafterthe first
step of qualitative screening by impact.
Finland/ 3 7.39 Replace unavailable with
STUK (7.42) reducingfire effects):allequipmentinside | failed, because all possible
the fire compartment itself is| failure modes have to be
pessimistically considered wwmanadable [ covered (e.g.  spurious
failed and the means of detecting and | operations).
extinguishing fires are not credited.
France 44 7.39 At thisstep, the contribution of fire to the | Screening only on CDF may
7.46 core damage frequency should be | be too restrictive forthe risk.
(7.42) calculated using a probabilistic model | The contribution to releases
developedon the basis of the existingLevel | should also be taken into
1 PSA modelforinternalinitiatingevents. | account
Theresults of Level2 PSAshould also be
takeninto account
France 45 7.39 HumanerrorprobabilitiesfortypeChuman | Specific HRA process is X
failureeventsare penalizedtotakeaccount | describedat7.41 Reformulated ina
of the fire context—asdescribed-in-para form of a bullet list
5118(a) with specific
referenceto7.41
Germany 57 7.39 At thisstep, the contribution of fire to the | Consistencyin the document,

core and/or fuel damage frequency should
be calculated using a probabilistic model
developedon the basis of the existing Level
1 PSA modelforinternalinitiatingevents.
Such a modelistypically used tocalculate
the conditional core and/or fuel damage
probability for specific fire scenarios.

importance forspent fuel pool




Germany 58 7.40 Thiswill allowthe conditional core and/or | Consistencyinthe document,
Line4 fuel damage probability for each fire | importanceforspent fuelpool.
compartment to be calculated, from which | Thesameforparas7.44,7.45,
the global contribution of fire to the core | 7.46,7.67(g),7.85,7.87,7.88,
damage frequency may be calculatedusing | 7.98 (e), 7.102,7.110, 7.115,
the formulagiven in para. 7.5. 7.125, 84 (e), 8.5, 8.100,
8.115(f),8.116(a),9.33,9.69
(@),9.72 (a)and(b),9.73 (a) -
(), 9.74, 115 (several
bullets), etc. Please check in
the whole Sections 7 and 8
Germany 59 7.41(b) | Humanfailure eventsthat are relevantonly | Please include supplementary
(7.44) forfire, includingabandonmentof the main | controlroom.
and/or supplementary controlrooms.
France 46 7.41,7.42, This detailed HRA process is X
7.43 specific for screening or for
detailed Fire PSA? Please Thispartisrelated to
clarify the screening (added
under the screening
heading). However
later for detailed
analysismore
realistic modeling of
the HFEs s
recommended (see
para 7.49 and 7.50)
France 47 7.50 Thisshould be also mentioned 7.41isrelated to fire

to7.41

impactsin general, it
does not contain the
detailed list of effects to
be considered).




France 48 7.53 Forthe fire scenarios to be analysed, human | The HRA process presented in X
reliability for manual actions and | 7.41ismoreappropriated
component reliability for fire detectionand Referenceto 7.41,
suppressionsystemsandequipment shou ld 7.49and7.50added.
be assessed usingthe same methodology as Given that Section5
presented in 7.41 Section5forPSAfor contain complete set
internatinitiatingevents. of recommendations
related to HRA
methodology in
general, which
should be also used
in the contextof fire
(e.g. dependencies),
therefore itis
suggested to leave
reference to Section
5aswell.
France 49 7.57 In addition, fire propagation inside a fire | This part is valid for any fire X
compartment should betaken intoaccount, | notonly forcontrolrooms. To
including the presence of physical | bemovedafter7.56 Itis mentionedin
segregation andseparationmeans such as 7.48,howeverisnot
qualified fire barriers as well as spatial highlighted
separation of components of redundant explicitly.7.48 is
trains. now revised to stress
thatpoint. Also 7.57
is revised
accordingly to focus
on MCRand
Supplementary CR.
France 50 7.60 Multicompartmentfire analysis This part is not a specific
7.61 analysis and should be
considered for any Fire PSA
scenario.
To be movedafter 7.56
Germany 60 Sub- Multi-compartmentfire analysis Editorial (please check the
hbeeig'rr;g whole document) Based onconsultation
with editors, no hyphen
7.60, Paras .
7.60.7.61, is to be used

7.67 ()




Germany

61

7.60
Line5

... Multi-compartment detailed fire analysis
should be basedon a;_

- fire growth model,

-amodelforanalysis of fire propagation
and

-amodelforfire detectionand suppression.

Editorial and suggestion to
make the text more reader
friendly

X

Based on
consultationwith
editors, no hyphen is
tobeusedin
‘multicompartment’

Germany

62

761A

7.62 A The potential for occurrence of
combinations ...

Paragraph number in one after
7.61ismissing, please add.

Japan

10

Between
paras.
7.61.and
7.62.

7.62. The potential for occurrence of
combinations of firesand otherhazards of
all three combination types categories
mentionedabove in para.6.13(as defined
in SSG-64 [6]) should be assessed.
Combinations involving fire as a
consequence of other hazards should be
considered in the Level 1 PSA for those
hazards, whereascombinations involving
fire with other consequential hazards
should be considered in the Level 1 PSA
forinternal fire. Forcombinations of fires
correlated with other hazards bya common
cause and combinations of fires with
unrelated hazards (occurring
simultaneously but independently) that
have not been screened out, the analysts
should decide whether these combined
hazardsare to beconsidered in the Level 1
PSA forinternal fire or forone of the other
hazards.

Para.No.ismissing.

For consistency, “types” is
used forhazards combination
aspara.6.13.

France

51

7.65

The results and the model used for
quantitatively  screening out fire
compartments by frequency should be
included in the Level 1 PSAforinternal fire

Assumptions relating to screening should
be reviewed at this final stage to consider
whether contributors to the core damage
frequency that were screened outneedto be
addedto thedetailed model.

Not clearwhatistheresult of
Fire PSA (detailed analysis
only?).Please clarify.

Sentencerevised.

France

52

7.67

(f) The results of the detailed analyses of
fire scenarios, for example for the main
controlroom, fortheelectricalcomponent
room and for multicompartment fires;

Not clearwhatistheresult of
Fire PSA (detailed analysis
only? quantitative screening
included?). Please clarify

Sentencerevised.




France 53 7.68 A Level 1 PSA forinternal floodingisthe | To be consistent with the
(7.71) probabilistic analysis of eventsrelating to | definition of internal hazards
release of liquids (usually water) occurring | 6.1a
on site or inside plant buildings and the
potential impact of such releases on safety.
France 54 7.70 (d) Floodingrelated alarms, leak detection
(7.73) systems, capacity of draining systems and
floodingrelated protection for components
(such as equipment trip signals) and
floodingisolation means (valves.. .);
Germany 63 7.77 The frequencyies of flooding should be | Editorial and consistency in
(7.80) estimatedasamean values with statistical | the document
uncertainty intervals.
France 55 7.78 Foreach floodingarea,theSSCsthat could | Not clear why the flooding
be affected by flooding occurring inside [ PSA can cover only partially
should be identified. Depending on the | the risk related to flooding. Accepted. The
scope of the analysis, the following | Please explain. consideration of the
flooding effects on equipment could be effects should not
relevant:  submersion, temperature, dependon thescope
pressure, spray, steam, pipe whip or jet of analysis.
impingement asa consequenceof a break
in high energy pipingorvalve binding.
Finland/ 4 7.80 The possibility of floodwater spreading | Delete water, because also
STUK (7.83) from one area to another should be | steam is included in flooding
assessed, including consideration of barrier | effects (given in 7.78).
failure.
Finland/ 5 7.81 All possible routes for the propagation of | Delete water, because also
STUK (7.84) floodwater should be taken into| steam is included in flooding
consideration, forexample, non-leaktight | effects(givenin7.78).
doors, equipment drains and the possibility
of normally closed doorsorhatches being
left open.
France 56 7.82 The location, including the elevation and | And the otherrooms?
(7.85) any protectionfeatures ofelectricaland/or

electronic components (e.g. cabinets,
terminal boxes for cables for SSCs
important for safety) and other components
that are sensitive to humidity should be
identified. In thisway, thevulnerability of
components with respect to flooding of
certainroems canbe identified.




France 57 7.84 (i) The floodingarea contains noequipment | In coherencewith 7.33 Leadingto thenecessity
that can cause an initiating event or fora manual shutdown
necessitate manual shutdown; isa partofthe IE

definition (see 5.11—
‘challenges nomal
operation’). Therefore
additional clarification
is not needed.

Germany 64 7.84 (b) | The compartment flooding area does not | Consistencyin the document

(7.87) contain any sources of flooding, including
flooding  originating  from  other
compartmentsfloodingareas, sufficient to
cause failure of equipment.

France 58 7.86 Identical with fire PSA. Please X

consider regrouping in the
hazard PSA general part The partsrelatedto
fireand floodsin
section 7 are
harmonized. They
are made with the
similarinternal
structure, but kept as
individual parts
focusingon hazard
specific discussions.

France 59 7.87 Forquantitative screening, a conservative | Tobe moreclear.

(7.94) approachshouldbe taken, which assumes
that all components in the area being
affected by the flooding will fail. If this
assumption does not give rise to a
significant contributionto thecore damage
frequency (calculated using the formula
givenin para.7.5),the floodingarea can be
screened out from detailed analysis. The
results should however be counted in the
globalresults of Flooding PSA.

Germany 65 7.89() | ...should however remain in the overall | Editorial
Line3 internal flooding PSA results-however.

(7.96)




France 60 7.93 Similar, but lesscomplete that X
7.86. Please check.
However,7.86 HRA processes The partsrelatedto
is too detailed for the fireand floodsin
screeninganalysis. section 7 are
harmonized. They
are made with the
similarinternal
structure, but kept as
individual parts
focusingon hazard
specific discussions.
France 61 7.94,7.95 Similarasforfire. Propose to X
group in the general part of
hazard PSA The partsrelatedto
fireand floodsin
section 7 are
harmonized. They
are made with the

similarinternal
structure, but kept as

individual parts
focusingon hazard
specific discussions.




Japan

11

794,
(7.103)

The potential for occurrence of
combinations of internal floodingand other
hazards of all three combination categories
types mentionedin para.6.13 (asdefined in
SSG-64 [6]) should be assessed.
Combinations involvinginternal flooding
asa consequenceof otherhazards should
be consideredinthe Level 1 PSAforthose
hazards, whereascombinations involving
internal flooding with other consequential
hazards should be considered in the Level 1
PSA for internal flooding. For
combinations of internal flooding correlated
with otherhazards by a common cause and
combinations of internal flooding with
unrelated hazards (occurring
simultaneously but independently) that
have not been screened out, the analysts
should decide whether these combined
hazardsare to beconsidered in the Level 1
PSA forinternalfloodingorforoneof the
otherhazards.

For consistency, “types”
should be used for hazards
combination as para.6.13.

France

62

7.98

Add before (a) A description of the
flooding protectionfeatures specificto the
plant, including passive and active
mitigation features, aswellas partitioning
of the plant into flooding zones.

To be consistent with fire PSA
section (7.67).

France

63

7.102

Fhe—contribution—of the collapse of
structuresandheavy load dropstothecore

damagefreguency-should be calculated;
urless-the-event can-be discarded-ona

Not clear how to discard on
probabilistic basis. Please
explain ordeletethe §.

France

64

7.103

probabilisticbasis.

The Level 1 PSA for the collapse of
structures or heavy load drops should be
consistent with the plant response model
developedforthe Level 1 PSAforinternal
initiating events in shutdown states (see
para.9.12).

Why only in shutdown states?
Can be also for power states
and for SFP.

Please explain.

Referencet09.12 is
leftasan example




France 65 7.107 Similarwith before §on HRA The HRAT related parts
(7.41, 7.86, 7.93,). Consider on different hazards in
grouping. section 7 are

harmonized. Itis
suggested to keepthem
asa partofeachhazard
description, focusing on
hazard specific
discussions (if
applicable) and
providing complete set
of relevant paras fora
particularhazard.
Finland/ 6 7.110 To beadded: Turbine disintegration may
STUK The impact of flooding cause also damages of the
on components relevanttoPSAshould be | turbine condenserorpipelines
consideredin the contextof theanalysis of | (these kinds of events have
the impact of turbine missiles. really happened at NPPs).

France 66 7.110 Fhecontributionofturbine disintegration | Not clear how to discard on

{e-g—failureof turbine rotor)-to-the core | probabilistic basis. Please
damagefrequency-should-becalculated; | explain ordeletethe §.
uhless-the event can-be discatded-on-a

France 67 7.110 The impact of a fire owing to ignition of | The link with turbine missiles

hydrogen or owing to oil combustion on | is not clear? Please explain.
components relevant to PSA should be
consideredin the contextof theanalysis of
the impact of turbine missiles.
Germany 66 7.116 A plant walkdownshould be performed to | Consistency

confirm the assumptions in the analysis
regarding protection of structures, buildings
and-the selectedeguipment systems and

components against turbine missiles.




France 68 7.118 Similarwith before §on HRA The HRAT related parts
(.41, 7.86, 7.93, 7.107). on different hazards in
Consider grouping. section 7 are
harmonized. Itis
suggested to keepthem
asa partofeachhazard
description, focusing on
hazard specific
discussions (if
applicable) and
providing complete set
of relevant paras fora
particular hazard.
France 69 7.119 Different from 7.112. Please 7.119 supplements
explain. discussionin 7.112.
7.112 refersto the
overalllist of
potentialturbine
missile scenarios,
whereas7.119says
that within each
scenario the worst
possible
configuratuion needs
to be analysed.
Paragraphs combined
and rewritten.
France 70 7.121 The generalprocessforconductingLevel 1 | The section dedicated to
PSA forinternalhazards should be adapted | internal explosion should at
for a Level 1 PSA for internal explosion, | least mention the type of .
consideringthatnuclear power plants are | explosions which might be fr\]gree thatin most of
) S N S ) e cases explosion
designed to minimize the likelihood and | considerinthe PSA: PSA is part of Fire
effects of internalexplosions. Analysis of - H2 Stud (?ootnote
internal - Inside circuits dd)cli however not
explosionsinduced by orinducinginternal - HEAF. :Iwae g OWeverno
fires should be considered in the Level 1 | Notclearhowto split between ys.
PSA forinternal fire. fire PSA and explosion PSA.
France 71 7.125 Fhe-contribution-of-internalexplosionto | Not clear how to discard on
the—coredamage—frequency shouldbe | probabilistic basis. Please

explain ordeletethe §.




France 72 8.2 External hazards (see paras 6.1 and 6.8) [ Not all external hazards are
should be considered in the frame of a | significant contributorsforall
bounding assessment and/or detailed | plants. Initial screening is
analysis; a-consenvative screeninganalysis | alwaysnecessary.
in-many studiesthatsuchexternalhazards
theoverallrisk)-

France 73 8.4 The process described here is The process
mainly applicable to the described isan
detailed analysis (which isnot overallapproach for
described anywhere else in the consideration of
section). Please check externalhazardsin

PSA. Comment
accepted andthis
para ismovedoutof
description of
boundingassessment
and the detailed
assessment coming
later.

Japan 12 8.5. Contributions to the core damage frequency | The current example isa copy

from those external hazards that remain
after the screening process should be
determinedusinga Level 1 PSAfor those
hazards. A Level 1 PSA for external
hazards should rely on themodel of plant
response developed forthe Level 1 PSAfor
internal initiating events, both for power
operation and shutdown states. The
availability of a Level 1 PSA for internal
initiating events should be a prerequisite for
the development of a Level 1 PSA for
externalhazards. Theresults of the hazard
analysismayyield further initiatingevents
in addition to those found by performing
the Level 1 PSA for internal initiating
events (e.g. thelossefallinformationinthe
XXXXX). In such cases, new accident
sequences should be developed and
integratedinto the Level 1 PSA.

of para. 7.4 andisan example
for internal hazards.
Appropriate example that
applies to external hazards
should be given.




Japan

13

8.8.

Since the information from plant
walkdowns mightprovide significant inp ut
tothe Level1 PSAforintemal external
hazards, such walkdowns should be well
planned, organized and thoroughly
documented.

This section provides guides
forexternal hazards.

France

74

8.14

However, in order to limit the effort
required for Level 1 PSA for seismic
hazards, it is possible to perform a
simplified analysis with conservative
assumptions. The secondary effects of
seismic hazards (e.g. seismically induced
firesand floods) should also be considered
atthisstage.

Not easy to perform a
simplified Level 1 PSA for
seismic hazards. The seism
effects (floodingand fires) are
difficult to considereven in a
detailed seismic PSA.

Please give more details.

Thisis related to the
boundingassessment
of a certain range,
where conservative
assumptions could be
used asa first
approximation (e.g.
seismic induced loss
of certain building)

Germany

67

8.14.

Seismic hazards areimportant contributors
to core damagefrequency in many Level 1
PSAs; consequently, a detailed analysis
should be performed. However, in order to
limit the effort required for Level 1 PSAfor
seismic hazards, it is possible to perform a
simplified analysis with consensative
pessimistic assumptions.

Please change to “pessimistic
assumptions” as this is the
case of screening.

France

75

8.18

List of high winds different
from 8.17. Please explain how
it was reduced.

Para simplified
(reference ismadeto
the list above)

Germany

68

8.18

The followingtypes of high wind should be
consideredandbe subjected to bounding
assessment or detailed analysis, depending
on the locationof'thesite: ...

Editorial

France

76

8.19

List of floodings different
from 8.15. Please explain how
it wasreduced.

Para simplified
(reference ismadeto
the list above)

France

77

8.19

Text identical with 8.16

X

8.14 (former8.16) is
removed. 8.16
(former8.19kept to
reflect specifics of
combinations of
external flooding
hazards).




Germany 69 8.19 Applicable combinations of external | Clarification
Line10 | flooding hazards with other hazards, as

described in para. 6.11 should be
considered as well, taking into account
possible dependencies (e.g. high water
levels, consequential dam failures).

Germany 70 8.22 Applicable combinations of naturalhazards | For being systematic and
with other hazards, as described in para. | comprehensive, not only
6.11 should be considered, taking into | examplesof external hazards
account possible dependencies (e.g.severe | but also an example internal
weather conditions, transport accidents, | hazardsshould be mentioned.
internal fires).

Germany 71 8.23(d) | Releases of hazardous substances (e.g. | Consistencyinthedocument

asphyxiant, combustible, corrosive,

explosive, apd—toxic or radioactive

materials): ...

and with SSG-64 and SSG-68




Germany 72 8.24 The following sources of human induced | - Editorial

(8.22) hazards should be considered at as a | - Issues related to
minimum: electromagnetic interference
(a) Fires spreading from nearby facilities or | should be formulated in line
owingto a transportor pipeline accident; with  SSG-68 “Design of
(b) Explosions of solid substances or gas | Nuclear Installations Against
clouds from nearby facilitiesorowing to a | External Events Excluding
transport or pipelineaccident; Earthquakes” and SSG-77
(c) Releases of chemical materials from | “Protection Against Internal
nearby facilities orowingto a transport or | and External Hazards in the
pipeline accident; Operation of Nuclear Power
(d) Aircraft crashes; Plants”.
(e) Collisions of ships with water intake
structures.
The following sources could also be
consideredas human induced hazards:
£ ' I id .
(g_f) Electromagnetic interference, initiated
by off-site sources (e.qg. radio transmitters,
military radar stations, particle accelerators,
high voltage transmission lines, telephone
network).{e-g-magneticorelectricalfields

I iar_radi i |

g-u-t-s'-d-e—t-h-e—s'-te—bg-unda-l%- i g
(fg) Excavation work outside the site
boundary.

Japan 14 8.26.(b) | Thefreguencyand/or energy content, which | The frequency content should
is generally represented by spectral | also be given because it is
accelerations associated with the ground | consideredin Japan.
responsespectrum

Germany 73 8.29 The High Wind para2.9 with Title to it in | Re-locationof para 8.29 below

Chapter “PARAMETERIZATION OF
EXTERNAL HAZARDS”, Section 8, must
be moved behind the Hydrological Hazards
in the same Chapter.

8.30 to 8.33 needed for
consistency with the structure

before (see, Chapter
“BOUNDING ASSESSMENT
AND DETAILED

ANALYSIS FOR LEVEL 1
PSA FOR EXTERNAL
HAZARDS”, Section 8)in the
document

X

Reorganization of the
parasin this section
wasdone in general
to keep consistency
and addressing other
comments.




Germany 74 8.34 For each human induced hazard, the | Clarification
(8.32) parameters should be definedonthe basis
of their specific challenge to SSCs
important to safety, forexample as follows:
(b) For releases from nearby industrial
facilities, the nature of the hazardous
material and the maximum amount that
could be released in an accident are
appropriate suitable parameters.
Germany 75 8.38 A detailed analysis should be performed for | Please change to “pessimistic
(8.36) all (single and combined) hazards forwhich | assumptions” as this is the
the bounding or simplified analysis with | case of screening.
consenvativepessimistic assumptions has
demonstratedthatthe risk fromthehazard
might be non-negligible.
Germany 76 8.51to The High Wind paras 8.51 to 8.55 with | Re-organisationof paras 8.51
8.55 Title of them in Chapter “FREQUENCY | to 8.55 below 8.56 to 8.62 X
ASSESSMENT FOR EXTERNAL | needed for consistency with
HAZARDS”, Section 8, must be moved | the structure before (see, Reorganization of the
behind the Hydrological Hazards in the | Chapter “BOUNDING parasin this section
same Chapter. ASSESSMENT AND wasdone in general
DETAILED ANALYSISFOR to keep consistency
LEVEL 1 PSA FOR and addressing other
EXTERNAL HAZARDS”, comments.
Section 8) in the document
Germany 77 8.67 (a) (i) | Distance (in kilometres) of potentialhazard | Clarification
(8.65) sources to the nuclear power plant:
- To the structures;
- To buildings housing safety-significant
eguipment items important to safety;
- To ventilation intakes.
France 78 8.72 The initial list of SSCsforseismic fragility | Not all SSC modeled in
(8.70) analysisshould be based on theineludeall | internal events PSA are

SSCsthatareincluded inthe Level 1 PSA
modelforinternal initiatingevents. The list
should be expandedto include all SSCsand
their combinations that, if failed, could
contribute to core damage frequency or
large release frequencies; the latter is
important for Level 2 PSA considerations.

consideredin the SEL




UK

8.74/4

Please provideclarification (or remove) the
first bullet: ‘Screening of inherently
seismically rugged equipmentitems from
the seismic model’.

The bullets within para. 8.74
area newadditionto whatwas
para.8.68 in the versionofthe
safetyguide issuedatStep 8.

Clarification is required to
specify the screening criteria
to be used to determine
whether  equipment s
‘seismically rugged’. Could
reference be made to related
guidance or internationally
adopted practice for seismic
PSA?

Isthisthe same as (or different
to) high confidence low
probability of failure
(HCLPF)?

Germany

78

8.84

Forplant structures thatare not founded on
rock, soil structure interaction analysis,
includingthe embedmenteffect andground
motion incoherence function, isneeded.

Wording

France

79

8.85
(8.83)

In assessing the impact of high winds,
consideration should be given to specific
features ofexteriorbarriers (i.e.walls and
roofs) surrounding SSCs important to
safety, any weather exposed SSCs, or
combinations thereof, and the consequences
of damage from impact of windborne
missiles or other effects (structure damages,
ventilation ducts collapsing...)that might
resultin an initiatingeventor mitigationor
support system failures.

To be more complete.

Germany

79

8.85t0
8.88

The High Wind paras 8.85 to 8.88 with
Title of them in Chapter “FRAGILITY
ANALYSIS FOR STRUCTURES, SYSTEMS
AND COMPONENTS”, Section8, must be
moved behindthe Hydrological Hazardsin
the same Chapter.

Re-organisationof paras 8.85
to 8.88 below 8.89 to 8.92
needed for consistency with
the structure before (see,
Chapter “BOUNDING
ASSESSMENT AND
DETAILED ANALYSISFOR
LEVEL 1 PSA FOR
EXTERNAL HAZARDS”,
Section 8) in the document

X

Reorganization of the
parasin this section
wasdone in general
to keep consistency
and addressing other
comments.




Japan
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8.87.
(8.85)

In evaluating wind related fragilities of
SSCs, plant specific data (e.q. anchorage of
equipment for against high wind and
installation of barriers for againstwindbome
missiles) should be used. Any structures that
could fall into or onto structures that are
important to safety, thereby causing
damage, should be considered in the
assessment. In this assessment, findings
from plant walkdowns should be usedasan
important source of information, for
example to justify any modelling parameters
forfragility analysis.

In order to make clear the
detail of “plantspecific data”
in this paragraph, the example
should be added.

“modelling parameters”isnot
clear.

France

80

8.90

In assessing fragilities of SSCs in respect of
external flooding, plantspecific data should
be used. i

i Y
thereby —causing—damage intt snould—be

Not typical for flooding
events.

Germany

80

8.90
Line4

... All structures located at low levels, in
particular intakes and ultimate heat sinks,

should be included taken into consideration.

Editorial

Germany

81

8.93

The generalaspects and recommendations
for the fragility analysis of SSCs with
regard to natural hazards should be
followed for human induced hazards as
applicable.

Clarification.




Canada

8.96

Add thisbullet to paragraph 8.96:

“(d) Human failure eventsthat are related
to deployment of Emergency Mitigation
Equipment (EME) (mobile/portable and
temporary equipment). In such cases,
current Human Reliability Analysis
methods that are commonly used in the
nuclear power industry are not designedto
accommodate the evaluation of someof the
tasks associated with the EME deployment,
such as the retrieval, transportation and
installation of the EME (e.g. making
temporarypower and pipe connections.).
Therefore, when using EME, the HRA
method should account for the conditions
that are anticipated to be relevant for
deployment, including environmental
considerations for commonexternal events
and

the unique performance-influencingfactors
associatedwith EMEhuman actions.”

Thisbullet should be addedto
highlight the importance of
assessing HFEs related to
deployment of Emergency
Mitigation Equipment (EM E)
(mobile/portable and
temporary equipment) in HRA
forexternal hazards.

X

Thisitem was
initially considered
asapartofitems(a)
—portable equipment
is expectedto be
modeledalsoasa
part of internal IE
PSA and item (b) if
the portable
equipment isto be
used asa responseto
the specific external
hazard. Therefore it
is suggested not to
mentioneditasitem
(d) in ordernotto
duplicate. Butto
includeitasa
footnote to highlight
the specific
importancefor
external hazards.
Limitations of the
HRA methods for
portable equipment is
already mentioned in
5.109, so the
reference ismadeto
thatandalso
currently developing
IAEA Safety Report
on HRARef.[15].

France

81

8.96

HRA § already mentioned
severaltimesin the document.

Yes, buteach time
theHRApam is
adjusted to the
specific context (in
this case to external
hazards with
associated example
and the footnote)




France 82 8.100 + loss of site structures(dikes for example) | Otherseismic inducedfailures
+ heavy load drop (polar crane for| arealso possible
example)

France 83 8.105 In the whole section for Considerationof
seismic PSA the seismic correlatedfailures is
correlated failures are not specifically
mentioned. Please check. mentioned in fragility

analysis (see 8.72
bullet 1). Added also
in 8.105.
Germany 82 8.109to | TheHighWind paras8.109and8.110with | Re-organisationof paras 8.109
8.110 Title of themin Chapter “INTEGRATION | t08.110 below8.111t08.112 X
OF EXTERNAL HAZARDS IN THE LEVEL | needed for consistency with
1 PSAMODEL”, Section 8, must be moved | the structure before (see, Reorganization of the
behind the Hydrological Hazards in the | Chapter “BOUNDING parasin thissection
same Chapter. ASSESSMENT AND wasdone in general
DETAILED ANALYSISFOR to keep consistency
LEVEL 1 PSA FOR and addressing other
EXTERNAL HAZARDS”, comments.
Section 8) in the document
Germany 83 8.110 ... Other factors to be considered should | Editorial, for better
Line3 include unavailability or failure of the | understanding that further
(8.108) | equipmentandhumanerrors thatare-not | equipment failuresand human
related to high winds. Probabilities of | errors are to be considered in
human errors should be adjusted to take | thiscaseaswell.
into account the effects of wind on
performanceshaping factors,asdiscussed
in para. 8.96.
Germany 84 8.111 ... Other factors to be considered should | Editorial, for better
Line3 include unavailability or failure of the | understanding that further
(8.109) | equipmentandhumanerrors thatare not | equipment failuresand human
related to external floods. errors are to be considered in
thiscase aswell.
France 84 8.112 Uncertainties, dependencies and | Please explain (give examples)
correlations should be taken into full | of correlations in the context ; ;
accounted in developingaccident sequence | of external flooding. Exampl$ 1S Ft)nro,zl ided
models for initiating events induced by asatoomot.
external flooding.
Germany 85 8.114 The generalaspectsand recommendations | Precision and editorial
(8.112) | for model integration of seismic-hazards;

natural external hazatds
floods should be followed.




Germany 86 8.122 The High Wind para. with Title to it in | Re-organisationof para8.122 X
Chapter  “DOCUMENTATION  AND | below 8.123 needed for
PRESENTATION OF RESULTS”, Section | consistency with the structure Reorganization of the
8, must be moved behindthe Hydrological | before in the document parasin this section
Hazardsin the same Chapter. wasdone in general
to keep consistency
and addressing other
comments.
Germany 87 9.2 ... Obviously, the probability of occurrence | Clarification, consistency
Line 6 frequency of an external hazard is then
much smaller inthe during shutdown states.
Germany 88 9.21 9.21.1f some initiatingeventsare screened | May we ask you Kindly to
out of further analysis owing to a low | verify what exactly
occurrence frequency attributable to the | assumptionismeanthere? We
low fraction ofdurationof relevant plant | guessassumptionfrom para.
operating states, then this assumption in [ 9.20 might be suitable.
para 9.20 should be revisited and justified if
the Level 1 PSA is being used for risk
monitor applications.
Germany 89 9.31 In the accident sequence analysis, the | Clarification
possibility of actions by operating
personnelaimedat recoveringreactor core
cooling as well as water supply into the
reactor from alternative sourcesshould be
considered as mitigation actions, at-as a
minimum.
Germany 90 9.33 ... On the other hand, there are modern | Clarification.
Line7 analytical tools offeringthe possibility of

modellingthe accident sequences upto and
the corresponding release categories. Such
approaches do not involve such-agrouping

the above-mentioned grouping of plant
damage states for the Level 1 PSA.
Appropriate sequence mission times should
be specified (see para. 5.52), taking into
account thespecific featuresandtiming of
the processes taking place.




Germany

91

9.37.

As described in paras5.86-5.91 for power
operation, the objective of thisanalysisis to
identify dependencies thatmight influence
the logic and quantification of the accident
sequences and system models. The main
types of dependencyies in this regard are
functional dependenciese—on supply
systems and support systems; hardware
sharingbetween systemsor ....

Clarification

France

85

10.9

Examples of thetypes of initiatingevent to
be considered in the Level 1 PSA for the
spent fuel poolare asfollows:

(@) Loss of cooling (i.e. failure of spentfuel
poolheatremoval system, lossof off-site
power);

(b) Loss of coolant inventory (e.g. pipe
rupture in the spent fuel pool heat removal
circuit, inadvertent draining owing to
erroneous human intervention);

(c) Lossofoff-sitepower;

(e) Reactivityaccidents (e.g. b(;ron dilution,
fuelloadingerrors)

Proposal in order to be
consistentwith actual practices
and with the following
paragraphs

Germany

92

10.10

In the accident sequence analysis, the
possibility of actions by operating
personnel aimed at recovering the spent
fuel pool cooling system as well as water
supply into the spent fuel pool from
alternative sources should be consideredas
mitigation actions, atasa minimum.

Clarification

France

86

10.12

Potential dependencies between Level 1
BSAforthereactorcore and Level 1 RSA
forthe spent fuel pool should be considered

The dependenciesarebetween
the reactor and SPF not
between the PSAs




France

87

10.16

In the accident sequence analysis, the
possibility of actions by operating
personnel aimed at recovering the spent
fuel pool cooling system as well as water
supply into the spent fuel pool from
alternative sources should be considereda s
mitigation actions, at a minimum. The
question of accessibility to perform local
actions while the SFP temperature is
increasing or even boiling should be
addressed. Similarly, dewatering of the
spent fuel element under handling may lead
to difficulties to performlocalactions (as
forexample the placing in safe position of
this spent fuel element). Automatic
actuations should also be considered, if
applicable.

One very importantaspectfor
SFP HRA is the question of
accessibility to perform local
actions.

Theaspectrelatedto
potential issues with
implementation of
localactions
specifically
highlighted in 10.14.
A paraisaddedto
HRA partto address
accessibility
concerns.




Germany 93 Section | Within MUPSA, consideration risk [ A few paragraphs on the risk X
11 aggregation from (external and internal | aggregation from hazards in
hazards) which may affect not only one | MUPSA are therefore needed Theneed for
General | reactorunitbutseveral units or even the | in Section 11 and could aggregationis
comment | whole site (including negative effects on | probably be taken from the highlighted in
SSCsand human resources shared between | MUPSA TECDOC (reference generalinthe
reactor units, accessibility, etc.) is| hasbeenaddedalreadyin the documentand
meanwhile accepted practice. The IAEA | References Section) and specially mentioned
has recently published the corresponding | modifiedaccordingly. in 12.7 when
information/guidance available in the describingthe
frame of their MUPSA activities. heterogeneity of
This aspect is missing in Section 11 and differentinputs
shouldbe addressedaccordingto the state- duringrisk
of-the-art. aggregationand
importance of its
considerationfor
risk-infromed
decision making.
Specific paragpaph
addedinthe
quantification part of
Section 11 with
corresponding
references within the
publicationand also
to the otherrecently
developed IAEA
documents (see Ref.
[44]and Ref. [45]).
Germany 94 11.4 A multi-unitinitiatingeventisan initiating | Consistency: it mustbe either X
Footnote | eventthatimmediately resultsina reactor | reactortrip orreactorscram
46 trip or challenge to normal operation (or a The footnoteis
degraded conditionthateventually leads to significantly revised
a trip or challenge to normal operation) of to address changes
two ormore units. madein5.11.
Germany 95 11.21 Inter-unit common cause failures for | Clarification

relevant SSCs should be identified and
modelled.




Japan
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11.23.

The quantification of the MUPSA risk
profile should take into account all
undesired end state combinations of the
unitsonsite. In orderto addressalleffects
and interdependencies of multiple
collocatedunitsand/orspent fuel pools, it
is practical to use the integral PSA model
for the site which includes all considered
initiating events, accident sequences and
mitigating credited system functions.

Safetysystemsarealso taken
into account.

Germany

96

12.7
Line 10

... Therefore, itis highly recommended to
calculate the risk significance importance
of the various equipment separately for
each risk contributor. Asan example, risk
significance importance measures for
seismic eventsand internalevents should
be calculated separately.

Please change to “risk
significance” instead of_“risk
importance”. We suggest to
use the same wordingin all the
text,-applicable e.g. for para
12.27,line5 etc.

Theterm importance is
beingused consistently
with the ‘Importance
analysis’ term which s
a commonly usedterm
forthispurposes.




Japan
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12.13.

Inaccordance with Requirement 4 of GSR
Part 4 (Rev. 1) [3], depending on the
specified probabilistic safety goals or
criteria, the safety assessment should
include a fullscope PSAfor evaluatingand
assessing challenges to safety in normal
operation, anticipated  operational
occurrencesandaccident conditions. The
completeness of the PSA (which includesa
comprehensive set of internal initiating
events, internal hazards and naturaland
human induced external hazards and
addresses all plant operating states
including startup, power operation,
shutdown and refuelling) will ensure that
the insights from the PSA relating to the
risk significance of accident sequences,
SSCs, human errors and common cause
failures, are derived froma comprehensive,
integrated model of theplant. However, for
some PSAapplications, it is expected that
insights from a plant specific or a generic
Level 2 or even Level 3 PSA might be
necessary.

Safety assessment will be
made by the proper
combination ofdeterministic
and probabilistic analysis. Full
scope PSAis nota mandatory
to meet the requirement 4 of
GSRpart4 (Rev.1).

See 4.13 of GSR part4 (Rev.
1).

The safety assessment shall
include a safety analysis,
which consists of a set of
differentquantitativeanalysis
for evaluating and assessing
challengesto safety by means
of deterministic and also
probabilistic methods. The
scope and level of detail of the
safetyanalysisare determined
by use of a graded ap proach,
as described in Section 3.
Determination of the scope
and level of detail of the safety
analysis is an integral part of
the safety assessment.

Germany

97

12.25

In a PSA conducted at an early design
stage, the—for the fact that additional
assumptions are needed owing to lack of
design and operating details should be
documented, and the validity of these
assumptionsshouldbe checked at a later
stage in the design (e.g. at the construction
or pre-operational stage).

Editorial




UK

12.33/all

Please remove the paragraph: ‘ESAresults

Thisis a new paragraph added
afterwhatwaspara. 12.30 in
the version of thesafety guide
issued at Step 8.

Thisappearsto go beyondthe
scope of the report.

Not all increases in risk
identified in the PSA
automatically need to be
reduced in the design and the
expectations forPSAprior to
licensingare a matter foreach
member state.

This is considered in more
detailin the following section
(para. 12.34 onwards) and
acknowledgedin footnote 55
atthe bottom of page 123.

Removal of para. 12.33 will
remove this potential
inconsistency.

Germany

98

1241
(12.40)

Paragraph 4.46 of SSR-2/2 (Rev. 1) [37]
states that “probabilistic sa fety assessment
can be used for input to the [periodic]
safety review to provide insight into the
contributions to safety of dif ferent safety
related aspects of theplant.” The Level 1
PSA should be reviewed following the
recommendations on sSafety factor 6:
Probabilistic safety assessment, provided in
| AEA Safety Standards Series No. SSG-25,
Periodic Safety Reviewfor NuclearPower
Plants[41].

We suggest introducing a short
clarification, what Factor 6 in
SSG-25 is about, to make it
more reader-friendly.




France

88

12.43

Ina periodic safety review, the PSAshould
be used to create an upto date overview of
the whole nuclearpowerplantand to help
in identifying cost-effective improvements
to safety.56 Consequently, the PSAshould
use plant specific data, modelasbuilt and
as operated plant conditions and address the
possible impactof ageingphenomena and
component lifetime considerations on the
overallrisk metrics. Sensitivity calculations
could be performedto assess the potential
effect of ageing on passive components,
which are not normally maintained or
replaced.

Level 1 PSA for internal initiating events
should be usedto verify the adequacy of
provisions for design extension conditions
to prevent significant fuel degradation,
takinginto account operating experience or
evolution of knowledge.

Proposal in accordance with
the practices in France.

X

New paragraph is
addedwith the
similaridea but for
all potential PSA
applications. DEC is
mentionedasan
example.

Germany

99

1245 (d)

Establishing criteria for
separation/seggreation of fire
compartments, drainage, flood detection
and isolation, and—isolation—of fire

compartments;

More precise terminology
concerning fire compartments,
re-ordering for consistency in
the document.

Germany

100

12.46

Uncertainties relatedto aspects important
for the PSAs for internal hazards and
external hazards at the design stage (e.g.
detailed cable tracingrouting, fire and flood
barriers, anchorage of the SSCs, location
and orientation of thecomponents) shou Id
be takeninto account.

Precise fire related
terminology




UK

12.49/1

Please change the first sentenceas follows:

‘PSA should be used to develop the
technical specifications and to identify the
equipment to be included inthe technical
specifications.’

Thisis a new paragraph added
afterwhatwaspara. 12.46 in
the version of the safety guide
issued at Step 8. It currently
states: ‘If the PSA alone is
being used to develop the
technical specifications, then
it should also be used to
identify the equipment to be
included in the technical
specifications.’.

It is unlikely that PSA alone
would be used to develop the
technical specifications.

The proposed revised text
should still apply in the
unlikely situation where PSA
alone is used to develop the
technical specifications.

Germany

101

1252
Line3

... Examples of such information include
the conditional core damage freguency or
fueldamage frequency for maintenance and
repair _periods when—the plant item—is
uhdergoingmaintenance;, theincremental

conditional core and/or fuel damage
probability ;, the cumulative; incremental;
conditional core and/or fuel damage
probability overthe year, and the impactof
a change on theaverage yearly core and/or
fueldamage frequency.

Clarification

Germany

102

12.55 (D)

(b) The components that—have—high

imporanceforsafety with high safety
significance have more stringent testing

requirements;

Clarification

Theterm importance is
beingused consistently
with the ‘Importance
analysis’ term which s
a commonly usedterm
forthispurposes.
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12.58.

In providing input from the PSA for the
optimization or justification of the service
surveillance test interval strategies the
followingshould be investigated and taken
into account:

(@) The correlation between the sunseillance
service test interval and the component
failure probability (e.g. wearing owing to
frequent tests);

(b) Common cause failures with due
account taken of the type of testing (i.e.
staggered ornon-staggered);

(c) The potential forhumanfailure events,
includingerrors of commission, duringand
after testing, leading to component
unavailability and/oran initiatingevent.

Editorials.

Germany
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12.63

The current approachto periodic in-service
testingis to performit in accordance with a
code orstandard, which mayormaynotbe
incorporated into a prescribed regulation
that usesa deterministic approach todecide
on the programme of in-service testingthat
needs to be carried out for SSCs in the
plant.

Precision.

Please change into “periodic
in-service testing” in paras
12.64,12.65and 12.68aswell.

Germany
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12.85

Considerationshould be given to whether
the requirements could be reduced for SSCs
that have been classified as important to
safety but which have a relatively low
safetysignificanceand whetherthey should
beincreasedfortheSSCsthat have been
classified asnot beingimportant to safety
but which havea relativelyhigh-safety non-
negligible significance to be considered
within PSA.

Clarification.




Japan 19 12.86. When a large number of SSCs are It is difficult to determine in
reclassified andtheir treatment (e.g. testing ?d\{f?ce a con?e?/atl_ve u pff:
and maintenance) isadjusted basedon risk ilsm Ireaolirs?[iL(I:m Ltj: I\éimlsrﬂﬁeact'he
agmﬂcgpg:e, the estimated failure evaluation including the
probabilities of a large number of SSCs reason for the judgment.
modelled in the PSA might change.
Therefore, the cumulative impact of risk
should be assessed to determine—the
consenvative upperbound of cumulative
impactand-ensure that any cumulative
potential risk increases are acceptable.
Japan 20 12.115. When conducting PSA based eventanalysis It sho_uld_clarify the event
such as the significant determination analysis with examples.
process, known adverse occurrences should
be modelled, setting associated basic events
to TRUE, whereas known success
occurrences should be modelled keeping
associated basic events to their nominal
probability.
Germany 105 12.134 L S We suggest  to use The term importance is
E‘ka%rﬁ;gﬁ?zg “significance” instead og bei_r:gtjtfedlcons:i;ently
: . “importance” an wi e ‘Importance
3223?0&Leedlpapcr(i::)drﬁri]zteS;g:seizglceishszrr?;;(3: ?ﬁ “procedures”’— plural—here analysis’ term which s
a commonly usedterm
procedures. for this purposes.
France 89 12.148 | sE OF PSA TO ADDRESS EMERGING | Is this § coveringequally the X
1SSUES precursors (incidents)
analysis? If it is the case the Precursors analysis
title and text may be areimplied in the
complemented. Ifnot, it may chaptercalled ‘PSA
be useful to add a section on based event analysis’
precursors analysis. (12.107-12.119).
Title and 12.107 are
revised accordingly.
Germany 106 Ref[g;elnce INTERNATIONAL ATOMIC ENERGY | Editorial

AGENCY, Design of Nuclear Installations
Against External Events Excluding

Earthquakes in—theDesign—of Nuclear
Power Plants, |IAEA Safety Standards

Series No. SSG-68, |AEA, Vienna (2021).




Germany
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Reference
[32]

[32] INTERNATIONAL ATOMIC

ENERGY AGENCY, Eire-Safety in-the
Operationof NuclearPowerPlants |AEA
Safety Standards Series No NS-G-2.1.
HAEAfenna—2000)--Protection against

Internal and External Hazards in the
Operation of Nuclear Power Plants, SSG-
77,1AEA, Vienna (2022).

NS-G-2.1 is superseded by
SSG-77.

Germany

108

References
New item

[44] INTERNATIONAL ATOMIC
ENERGY AGENCY, Consideration of
External Hazards in Probabilistic Safety
Assessmentfor Single Unit and Multi-unit
Nuclear Power Plants, Safety Reports
Series N0.92. Vienna (2018).

Please addthis newreference,
it is important for Sections 8
and11

SafetyReport 110is
addedasRef.45

Germany
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References
New item

[45] INTERNATIONAL ATOMIC
ENERGY AGENCY, Technical Approach
to Probabilistic Safety Assessment for
Multiple Reactor Units, Safety Reports
Series N0.96, Vienna (2019).

Please addthisnewreference
as well, she is particularly
needed for Section 11; can
also be useful for Sections 7
and 8.

SafetyReport 110is
addedasRef.45

Japan
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ANNEX |

For consistency, categorization and
technical terms on hazards usedin Section
8 and ANNEX | should be consistent; and
all hazards mentioned in Section 8 should
beincluded in the list of ANNEX .

Accepted. But
dependsonthe
NUSSC decision
whetherto replace
Annex | with the list
from ASAMPSA _E
project.

Germany
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Annex |

EXAMPLE OF A GENERIC LIST OF
INTERNAL AND EXTERNAL
HAZARDS

Annex lisoutdatedand shouldbe replaced
by state-of-the-art documents.

Delete the existing text in
Annex | and replace it by a
state-of-art list, eg. from
ASAMPSA_E-Project of the
EC, and add the internal
hazards list from GRS (both
are publisheddocuments, see
also out next comment)

Since the review of the
Safety Guide was
approved as revision by
ammendment focusingon
specific aspects, therefore
the Annex | was not
revised. However, if
NUSSC agrees Annex |
could be replaced to the
list provided by
ASAMPSA _E project. We
propose to discuss it

duringthe NUSSC
meeting in June.




Germany 111 References M- .| Please update references to
to ANNEX | BGuidanceforExternal Events-Analysis; | Annex|.
| Rep—SKI-R-02/27-.SE_SKI.Stockholm
(2003). _
[I-1] DECKER, K., BRINKMAN, H. List Since the review of the
of external hazards to be considered in Safety Guide was
ASAMPSA_E, Technical report approved as revision by
ASAMPSA _E /WP21/D21.2/2017-4, ammendment focusingon
European Commission (EC), Petten, The specific aspects, therefore
Netherlands. http://asampsa.eu. the Annex | was not
[1-2] ROWEKAMP, M..ET AL. Methoden Nrj‘é'ssgda;é’evge)(f];e'; |
Zur BeStlmm.unq des §tgndort- !md could be replaced to the
anlagenspezifischen Risikos eines list provided by
Kernkraftwerks durch bergreifende ASAMPSA _E project. We
Einwirkungen / Estimation ofthe Site and propose to discuss it
Plant Specific Risk of a Nuclear Power duringthe NUSSC
Plant _from Hazards, Technischer meeting in June.
Fachbericht / Technical Report, GRS-A-
3888, Gesellschaft fiir Anlagen- und
Reaktorsicherheit (GRS) gGmbH, Kéin,
Germany, (June 2017).
UK 5 Figure 11-2 | Please change the footnote to state: This footnote was added to
and related . T address a revious UK
footnote The labelling convention in Figure 11-2 comment thatp the labelling

doesnot followtheusual convention. Here
the top gates/nodes are failure statements
(ratherthan success statements), with the
up branch being negative and the down
branchbeingpositive.

convention was potentially
confusing and inconsistent
with  generally accepted
convention (as correctly used
in Figure 11-1).

Whilst the preferred option
would be to revise the event
tree to reflect the usual
convention (success statements
atthe top, with successupand
failure down) thefootnote was
seen as practicable solution.
Here, the UK comment has
been included as a footnote,
rather than  just the
clarification requested.

The ET revised, no
need to keepthe
footnote.



http://asampsa.eu/

Germany 112 AnnexIIl, | TABLE I111-1. PLANT OPERATING | Clarification
Tablelll-1 | STATES DURING OUTAGE IN—THE
Title REFERENCE FOR A PRESSURIZED
WATERREACTOR PLANT
Germany 113 AnnexIIl, | TABLE I11-2. INITIATING EVENTS | Clarification
Tablel11-2 | DURING OUTAGE N THE
Title REFERENCE FOR A PRESSURIZED
WATER REACTOR PLANT
Germany 114 Annex1ll, | TABLE 111-3. PLANT OPERATING | Clarification
Table111-3 | STATES FOR A TWO -WEEK OUTAGE
Title INA FHEREFERENCE PRESSURIZED
WATER REACTOR PLANT
Germany 115 Annex 11l | TABLE Ill-4. INITIATING EVENTS | Clarification
Tablell1-4 | DURING SHUTDOWN STATES FOR A
Title PRESSURIZED WATER REACTOR

PLANT (with indication of the loss of
critical safety functions or the mechanism

triggering theinitiating event, respectively)




