Resolutions of the Member States comments to the
DS523 — Development and Application of Level 1 Probabilistic Safety Assessment for Nuclear Power Plants

Country /

Organisatio Comm Para Line No. Proposed new text Reason Accept | Accepted, but modified Reject Reason for modification/rejection
n ent No. ed as follows ed
Canada 1 1.04 Footnote 1 Olslf;t:)?lnsf to 9 focuses Editorial change X
Level 1 PSA provides
insights into the strengths
and weaknesses of SSCs
(Systems, Structures and .
ENISS 1 1.04 -1 Components) important to Aclronymsf_should be defined, X
safety and procedures in at east at first use.
place or envisaged as
preventing core and/or fuel
damage.
X

In Level 3 PSA, public
health and other societal 50-P-12 document is
consequences are considered to be obsolete
estimated, such as the and therefore is not
contamination of land or references here. Currently
food from the accident there is a TECDOC under
sequences that lead to a For consistency, a reference development aimed to

Germany 1 1.04 ltem (3) release of radioactivity to regarding Level 3 PSA should elaborate on Level 3 PSA

the environment

[Reference]. [Reference]

Procedures for Conducting

Probabilistic Safety
Assessments of Nuclear
Power Plants (Level 3),
IAEA Safety Series No.
50-P-12, 1996

be added

methodology (in an early
stage of development). In
addition, there are plans to
propose initiation of a
Safety Guide on Level 3
PSA. It is planned to
update the reference list
Depending on the further
developments in this area




Sections 5 to 9 focus only
on the reactor core,
therefore in these sections
the term “core damage” is
used (except for cases

Some typos were identified in
this footnote (i.e. “sections 5
to 9 focuses”, ©)”” without “(*,
a full stop was missing from
the end of the footnote).
Moreover, the word
“sometimes” does not seem
appropriate to reflect contrast

Hungary F(_)otnote ! when fuel damage is with the preceding part of the
’ 1.04 linked to . - « »
Attila Para 1.4 mentioned specifically, sentence, “except for” may be
' e.g. core or fuel damage). more sufficient. Besides, the
Spent fuel pool specific first sentence relates to reactor
considerations of the core, hence the second one
analysis are provided in should address the spent fuel
Sections 10 and 12. pool, instead of fuel damage.
Accordingly, a proposal was
made to modify the second
sentence in footnote 1.
In Level 2 PSA, the
chronological progression Please consider to correct the
of core and/or fuel damage e "
Hungary - . text to "fuel” from "reactor
7 sequences identified in "
Erzsébet 1.04 @)/3 Level 1 PSA are fuel”, because the severe
GYURICZ ' evaluated. including a damage could occur in the
A s 9 reactor as well as in the spent
quantitative assessment of
- fuel pool.
phenomena arising from
severe damage to fuel.
ST evaluated, As a term, “reactor fuel” is not
including a quantitative clear whether covers both
Turkey 1.04 @3 assessment of phenomena | source of fuel or not. It is

arising from severe
damage to reactor and/or
spent fuel”

better to either define what is
reactor fuel or writing as it is
proposed.




e Level 2 PSA
provides additional
insights into the relative
importance of accident
sequences leading to core
and/or fuel damage in
terms of the severity of the
releases of radioactive

One of the very important
outcomes with Level 2 PSA is
putting forth the effectiveness
and performance of the design

Turkey 2 1.05 8 mate_rla'l they_ might cause, in confinement. So It would
and insights into . .
. be good to emphasize this
weaknesses in o
h - here at the very beginning of
confinement function & .
the guide.
measures for the
mitigation and
management of severe
accidents and ways of
improving them [4].”
12
2.02/1&2
2.05/23
2.05/14 w It was corrected in some
Turkey 24 1.08 2.07/2 [3] G§R Part 4 (Rev.1) places but missed other
21072 | Vo places.
2.16/2
3/1/2
3.312
“The objective of this
Safety Guide is to provide
Turkey 3 1.08 2 recommendations for It was corrected in several

meeting the requirements
of GSR Part 4 (Rev.1)

places but missed here.




Germany

111

This Safety Guide
addresses the necessary
technical features of a
Level 1 PSA and
applications for nuclear
power plants (both
operating and new plants),
on the basis of
internationally recognized
good practices. Level 1
PSAs have rew-been
carried out for most
nuclear power plants
worldwide. The scope of a
Level 1 PSA addressed in
this Safety Guide includes
all operating states of the
plant (i.e. at power and
shutdown) and all
potential initiating events
and potential hazards,
namely: (a) internal
initiating events caused by
random component
failures and human error,
(b) internal hazards (e.g.
internal fires, and floods,
explosions, turbine
missiles) and (c) external
hazards, both natural (e.g.
earthquake, external
flooding, high winds and
other meteorological
hazards external-flooding)
and ef-human-induced
ones (e.g. aircraftplane
crash, explosion pressure
waves, accidents at nearby
industrial facilities).

Terminology and consistent
order of different types of
natural hazards as typically
grouped




... explosions, turbine
missiles) and (c) external
hazards, both natural (e.g.
earthquake, high winds,

Since this Safety Guide puts

external flooding) and of special emphasis on
Hungary 111 lines 8-10 human-induced (e.g. combinations  of  external
Attila ' " | airplane crash, explosion hazards, we suggest
pressure waves, accidents | highlighting it in the scope of
at nearby industrial SSG-3 too.
facilities) as well as
combinations of external
hazards.
Based on objectives of the
Reference Para 1.11, line safety guide in Para 1.8 and
2, the term “operating and | safety goals in Para 2.14, the
new plants” may be term “existing and new
Pakistan 1.11 Line 2 changed to “existing and plants” should be used in the
new plants” as per Para scope of safety guide in Para
1.8 and Para 2.14 to 1.11 instead of the term
remove the ambiguity. “operating and new plants” to
remove the ambiguity.
“This Safety Guide
addresses the necessary
technical features of a Consistency between
Level 1 PSA and . . -
o terminology  in  different
applications for nuclear
ower plants{ paragrap_hs.ln paragraph 1.8_&
Turkey 111 2 P . 1.11 define type of NPPs with
g different wordings. Unless
(both existing and new - o
there is not any specific reason,
nuclear power plants), on better to use same terminology
the basis of internationally '
recognized good
practices.”
To have consistency in using
“The scope of a Level 1 same terminology in same
PSA addressed in this level. In the draft guide
Safety Guide includes all “operating states” is defined by
Turkey 111 5 operating states of the the term of (at power) OR

plant (i.e. at power
operation and shutdown)
and.....”

(power operation as in
Paragraph 1.14). It is better if
one of them will be fixed
throughout the document.




Canada

1.12

“An assessment of other
sources of radioactive
material on the site, e.g.
the interim fuel storage
facilities, is not in the
scope of the Safety
Guide”.Please provide a
reference to the relevant
IAEA document, where
the assessment of interim
fuel storage is covered.

To ensure that all parts of the
NPP are covered, this
reference is needed.

X

The reference to SSG on
spent fuel pool was added

Canada

1.12

Related to the 1st sentence
about spent fuel pool,
please insert a footnote as
follows:“It should be
documented that there are
no other non-reactor
sources of radioactivity
that have the potential to
impact risk-based large
release frequency safety
goal of 1E14 Bq of Cs-
137, or do not contain Cs-
137 or contain
significantly less than the
large release threshold of
1E14 Bq of Cs-137”

The footnote will support the
selection of spent fuel pool as
the only pertinent non-reactor
source of radioactivity that is
relevant to the PSA safety goal
of 1E14 Bq of Cs-137.

Actually some sites have dry spent fuel
storages which can also contribute
significantly to the release and thus, it is
suggested not to include the footnote.

Canada

1.12

2.14 and
11.5

“The scope of this Safety
Guide covers also Level 1
Multi-Unit PSA which is
aimed to quantify the
multi-unit risk
metrics.”Some guidance
on the site quantitative
definition of the site safety
goals is necessary.

Need for a quantitative
definition of the site safety
goals.

X

It is added to 11.5 that the
principles mentioned in
Section 2 are in general
applicable for setting up
the probabilistic safety
goals on a site level.

Egypt

1.12

This Safety Guide
focusses on the assessment
of nuclear power plant
reactor core and respective
spent fuel pools.

The scope of this safety guide
includes both reactor core and
spent fuel pool. This should be
reflected in the scope of this
safety guide.




ENISS

1.12

1.12. This Safety Guide
also focusses on the
assessment of nuclear
power plant respective
spent fuel pools. An
assessment of other
sources of radioactive
material on the site, e.g.
the interim fuel storage
facilities, is not in the
scope of the Safety Guide.
TFhe-scope-ofthis-Safety-
Guidecoversalso-Level 1-
4 .
at Ie_d te_qu_almly £ e .
1.13 This Safety Guide
also considers multi-unit
aspects. These aspects
may be considered when
developing Level 1 Multi-
Unit PSA to guantify
multi-unit risk metrics.

Otherwise, the text would
mean that only spent fuel
pools are addressed.In
addition, it is suggested to
split the recommendation in
two parts, the first one
addressing SFP, the second
one addressing multi-unit
aspects, and consequently
multi-unit PSA.

X

The reactor core was
added specifically. The
entire discussion on the

scope related to the
sources of radioactivitiy is
proposed to be covered by
para 1.12

Germany

1.12

Line 4

... However, considering
in the assessment any
adverse effects of such
facilities to the reactor(s)
and spent fuel pool(s), e.g.

in case of hazards
impairing the whole site,
are addressed in this
Safety Guide.

Addition of a sentence needed
for a consistent approach

Pakistan

1.12

Reference IAEA Safety
Glossary 2018, the Spent
Fuel Pool PSA is not
covered under the
definition of PSA.
However; the same have
been discussed in draft
standard as a part of
Level-1 PSA. Rationale
for covering Spent Fuel
Pool PSA under Level-1
PSA may be addressed
and definition in the

Spent Fuel Pool PSA is
considered in the draft guide,
which, however, seems to be
out of scope of Level-1 PSA
as per IAEA Safety Glossary
definition.

X

The Safety Glossary is
developed for the current
version of the Safety
Guide. The revised SSG-3
is expected to expand the
scope.




Glossary may be updated
accordingly.

Russia

1.12

1.12. This Safety Guide
focuses on the assessment
of nuclear power plant
respective fuel in the
reactor core and in the
spent fuel pool-

The original statement gives
wrong impression that only
spent fuel pool is in the scope.

Turkey

1.12

“....The scope of this
Safety Guide also covers
alse Level 1 Multi-Unit
PSA which is aimed to
quantify the multi-unit risk
metrics.”

Editorial (grammar)

UK

1.12

Power plant and respective
spent fuel pool.

Grammar.

Libya

1.13

No. SSG-

Include the spent fuel pool
because have source of
radioactive material

Improved clarity.

No need to double clarify the fact of
presentce of radioactive materials

Russia

1.14

1.14. In carrying out Level
1 PSA, the most common
practice is to perform the
analysis for the various
hazards and operating
states in the integrated
model separate-modules,
having a Level 1 PSA fo
power operation for
internal initiating events as
a basis. This Safety Guide
presents information on
various PSA types in
separated models for
convenience.

The original statement did not
fully reflect the reality.

Changes are implemented,
just the last sentence is
revised as follows: This
Safety Guide presents
information on various
PSA types included in the
integrated model.




“This Safety Guide follows

Editorial (make a connection

X

Turkey 1.14 3 - I between consecutive reformulated considering
this approach as well. -
sentences) also the the previous
comment from Russia
- PSA fo.r low p ower Section 10 cannot be
states are included in the .
; - . considered as a stand-alone
previous sections. Section Section on spent fuel pool
Hungary lines 12- 10 addresses the specifics PSA, it just highlights the
2 1.16 of the development of e
Attila 13 specifics important to note
PSA for spent fuel pools. -
. - regarding spent fuel pool PSA.
Section 11 provides s
recommendations on Therefore,.some short addition
to the text is proposed.
Level 1 ...
e, and Sections 7
and 8 address the specific - . .
Turkey 1.16 9 aspects of Level 1 PSA for \i%'rtgirr']al) (to be consistent in
internal hazards and g
external hazards”
[...]the recent DPP has been already finalized and
. . developments of the . ;
Libya 2 Line 14 S Improved clarity. approved at this stage the comments are
relevant practices in the Lo
addressed towards the Guide itself.
Member States.
. - . . . DPP has been already finalized and
Libya 2 Line 19 zfljarégér;?ez;;.avmdmgﬂ :;isss?ﬁmz hthart]erfmf edge s approved at this stage the comments are
edge ' g ahyphen. addressed towards the Guide itself.
[...INS-R-2 publications
that were revised twice (in DPP has been already finalized and
. . 2012 and 2016), . ]
Libya 2 Line 23 - Improved clarity/grammar. approved at this stage the comments are
meanwhile, the superseded .
: addressed towards the Guide itself.
versions of these
documents [...]
Eé\./]i;zei[]eeléﬁigieg t(;n DPP has been already finalized and
Libya 2 Line 28 y an Improved clarity/grammar. approved at this stage the comments are

amendment or the
amendment]...]

addressed towards the Guide itself.




Hungary

It should be demonstrated
that the risk from those
initiating events and
hazards and operating

It is practically not feasible to
perform a comprehensive list
of initiating events and hazards
and all plant operating states,
without supplementing it with
a description of the set of those
items that are screened out

X

This edition of the safety standard is being
developed to address as much as possible all
possible combinations between initiating

Andras 2.02 14 states that are not in the from the list. Therefore please events, plant conditions and sources of
model does not threaten consider replacing the last part radioaé:tivity (including multi-unit)
compliance with the of the sentence starting with considered in the PSA. We believe that
probabilistic safety goals "or alternative approaches are replacing "or” with "an d‘: does not affect the
or criteria. used...". The correct relation internretation of the paradraph

between the beginning and the P paragrap
end of the sentence may not be
"or" but rather "and".
The scope of Level 1 PSA
should include
consideration of the fuel in
the reactor core for of a
single unit. The
recommendations on
development of Level 1
PSA for the reactor core of
Germany 2.03 a single unit are specified Wording and grammar
in the Sections 5-9. The
scope of the Level 1 PSA
should also include
consideration of the fuel in
the spent fuel pool, for
which recommendations
are provided in Section 10.
... unit are specified in the
Sections 5-9. The scope of | Section 10 cannot be
the Level 1 PSA should considered as a stand-alone
also include consideration | Section on spent fuel pool araaraph has been revised. in the new
Hungary 203 I of the fuel in spent fuel PSA, it just highlights the paragrap M RS h
’ . ines 3-5 . e I . edition, the word "specific" has no semantic
Attila pool, for which specific specifics important to note

recommendations are
provided in Section 10. In
addition, the scope of
Level 1 PSA might

regarding spent fuel pool PSA.
Therefore, the word “specific”
should be added to the text.

meaning




include consideration of
multi-unit risk metrics, ...

Turkey

2.03

The scope of Level 1 PSA
should include
consideration of the fuel in
reactor core for a single
unit and fuel in the spent
fuel pool. The
recommendations on
development of Level 1
PSA for reactor core of
single unit are specified in
the Sections 5-9 and the
recommendations on
development of Level 1
PSA for spent fuel pool

Fhescope-ofthe Level 1

the-fuelin-spentiuel-posh-
forwhich-
recommendations are
provided in Section 10. In
addition, the scope of
Level 1 PSA might
include consideration of
multi-unit risk metrics, for
which recommendations
are provided in Section 11.

Language in the draft version
may cause confusion about the
importance of spent fuel
consideration. Scope should
include it where it is applicable

Since both of the sentences contain should
statement we belive it does not affect the
importance of SFP consideration Thus, we
would suggest to keep the current version.




Importance measures for
basic events, groups of
basic events, credited

As being weightful parts of the
assessment results besides the
frequency criteria, it may be
considered to highlight it under

Hungary 2.04 ?V.St.en?s and groups of the "SCOPE OF THE PSA" it is elaborated later in Section 5
Andras ' initiating events, should be | also, that importance analyses
calculated and used to are also inevitable parts of the
interpret the results of the PSA. Maybe a separate
PSA. paragraph should be dedicated
to this purpose.
As being weightful parts of the
assessment results besides the
Studies should be carried frequency criteria, it may be
out to determine the considered to highlight it under
Hungary sensitivity of the results of | the "SCOPE OF THE PSA" .. . . .
Andras 2.04 the Level 1 PSA to the also, that sensitivity analyses this is mentioned later in Section 5
assumptions made and the | are also inevitable parts of the
data used. PSA. Maybe a separate
paragraph should be dedicated
to this purpose.
“...and the controlling
physical and logical
Canada 2.05 equations are required to Editorial change
be correctly
programmed....”
These include the analysis
of accident sequences and
the associated systems,
typically through the
development of event tree
and fault tree logic
models, the methods for
solution of the logic
models, the models of . .
FRéE‘XE 2.05 phenomena that coulq Not in the scope of the guide. tsoeucémﬂgzuggzclr_'g anéhe(i/:r:/fg Iésfzgwseggcc)trg

occur, forinstancewithin-
thecontainmentofa-




Indonesia

2.05

These include the analysis
of accident sequences and
the associated systems,
typically through the
development of event tree
and fault tree logic
models, the methods for
solution of the logic
models, the models of
phenomena that could
occur, for instance, within
the containment of a
nuclear power plant
following core damage
and/or fuel damage, and
the models for the
transport of radionuclides
in the environment to
determine their effects on
health and the
environment, depending
on the scope of the
analysis (Level 1, 2 or 3).
Prior to their application, it
should be demonstrated
that these analytical
methods provide an
adequate representation of
the processes taking place.
The computer codes that
support these analytical
methods are required to be

Based on para 1.4: (1), Level 1
PSA, the design and operation
of the plant are analysed in
order to identify the sequences
of events that can lead to core
and/or fuel damage and the
corresponding core and/or fuel
damage  frequencies  are
estimated.




adequate for the purpose
and scope of the analysis,
and the controlling
physical and logical
equations are required be
correctly programmed in
the computer codes: see
para. 4.60 of GSR Part 4

3.

FRANCE -
CEA

2.06

It will be useful to indicate
other possibilities to validate to
review of PSA; independent
peer review of the PSA from an
outside body, sometimes from
a different State, is not always
possible or practical. If
practicable, the review can also
be done by PSA experts from
the same organization not
involved in the development.

yes, it might be helpful, but this review could
not be considered as independent, even if the
experts were not involved in the
development. The idea of the paragraph is to
highlight the independency.

Hungary
Istvan
NEUBAUE
R

2.06

2.07, 2.08,
3.02 and
more

There are trivial
references, that could be
omitted

Use of too much references in
the text. Readability of the
guide seems to be damaged.
Guide has to be easy readable
and understandable more or
less independently. Use of too
much references is more
typical for other type of
documents (e.g. Safety Series)

References were used to avoid making text
too complex and redirect users for more
detailed documents on specific topics.

Turkey

10

2.06

....... recognized good
practices in PSA. Scope of
the independent peer
review should be
consistent with scope of
the submitted document to
regulatory body. The
experts involved ......

One of the experience from
regulatory reviews is
inconsistency between scope
of this independent verification
(ex. only for internal events) &
submitted documents  (full
scope). It would be better to
think if there may be
emphasize for that here.

X
Revised as follows:

2.6. It is a widely accepted
practice for the
organization conducting a
PSA to commission an
independent peer review
of the PSA from an
outside body, sometimes
from a different State, to
provide a degree of
assurance that the scope,
modelling and data are
adequate (e.g. consistent
with the scope of the
submitted document to




regulatory body), and to
ensure that they conform
to current, internationally
recognized good practices
in PSA.

Likewise, new
information, update
knowledge, new operating
experience and more
sophisticated methods and

FRANCE - 207 tools may become Complete with other current
CEA ' available, which may reasons to update the PSA.
change some of the
assumptions made in the
analysis and hence the
estimates of the risk given
by the PSA.
In the operating lifetime of
a nuclear power plant,
optimization of In general, modifications are The current text implies various types of
Indonesia 2.07 3 plantoperation is often often made to SSCs important modifications including the optimization of
made to the SSC design or | to safety plant operation (e.g. procedures)
to the way the plant is
operated.
Emerging data sets from It should be considered to add
other NPPs of the same a recommendation to
type or of similar parallelly use emerging data
Hungary 208 5 configuration should also from other NPPs of the same
Andras ' be used similarly for the type for the same purpose.
improvement of the living | Such data usage may also
PSA, depending on the improve the quality of the
availability of such data. living PSA in a similar extent.
In some States, current
practice for reference
values is that they are to
Hungary be formu_la_ted as Grammatical modification is
Andras 2.10 10 probabilistic safety goals, necessary to help

with the implication that
they represent orientation
values whose achievement
is to be aimed for.

understanding.




Safety goals or criteria/
targets for spent fuel pool
PSA may be defined.

As per international practice,
probabilistic safety goals or

criteria or targets are defined
for a single unit and does not
include risk due to spent fuel

This idea is already highlightes in para 2.11

Pakistan 2.10 2.15 Moreover, a description pool. The paragraphs 2.10- @)
regarding goals or 2.15 of this draft safety guide
objectives of MUPSA may | also provides guidance related
be provided in the guide. to probabilistic safety goals or
criteria or targets of single
unit only.
X
50-P-12  document s
considered to be obsolete
and therefore is not
references here. Currently
there is a TECDOC under
. development aimed to
For consistency, please add the
Germany 211 Item (d) ... [Reference]. same reference as in 1.4, item elaborate on Level 3 PSA

(3) (our comment Nr 1)

methodology (in an early
stage of development). In
addition, there are plans to
propose initiation of a
Safety Guide on Level 3
PSA. It is planned to
update the reference list
Depending on the further
developments in this area




Broad guidance on typical
definition of core damage
(for different types of
NPPs) may be included in
the safety
standardProposed
definitions:Core damage
(channel type
reactors): The extensive
physical damage due to
overheating of reactor core
or its components leading
to loss of core structural
integrityt. Core Damage
may include core/fuel
melt. Core damage (vessel

The definition of core damage
is not included in DS-523 and
not found in IAEA safety
glossary 2018.The
interpretation of core damage
could be different for different
NPP technology, PSA results

During the decision was made not to provide
specific definitions for CDF or LERF, but to

India 211 (b) type reactors):Uncovery may vary significantly if outline the boundaries of_these terms. Since
and heat up of the reactor different interpretations are gach <(:jc_>untry ttr?en ustes :ts own term also
core, due to loss of core used.Suggested definitions are epending on the reactor type.
cooling leading to loss of given for
coolable geometry consideration.Guidance on
involving large fraction of | definition of core damage will
core/fuel meltCore be useful.
damage (fast reactors):The
severe
overstressing/overheating
of reactor core or its
components to the extent
that loss of structural
integrity of clad@, large
fraction of fuel melt or
their combination occurs.

It is not clear for what purpose

three words are wused in

paragraph 2.12, which are

similar in  meaning, but

In Member States dif_fere_nt i_n _sound _ Sgoals,

g objectives, indicators): “In the

probabilistic goals or Member States the
Russia/ SEC 212 safety criteria meet a probabilistic safety criteria are Revised in line with the
NRS ' threshold of acceptability, next comment (Turkey 11)

and design goals differ
from State to State.

typically identified as targets,
goals, objectives, guidelines or

reference values for
orientation”.This  introduces
some ambiguity in

understanding  in  which
context these different words




should be used. A
reformulation of the paragraph
is required.Paragraph 2.10
says: “In some States, current
practice is for reference values
to be formulated as
probabilistic safety goals, with
the implication that they
represent orientation values
whose achievement is to be
aimed for. In other States, the
reference values are criteria
that specify strict limits for
which compliance is
required”.In  this  regard,
paragraphs 2.12 - 2.14 propose
to use the terminology used in
paragraph 2.10.

Turkey

11

212

“In the Member States the
probabilistic safety-eriteria
reference values are
typically identified as
criteria, targets, goals,
objectives, guidelines or
reference only values for

orientation.”

There is a misleading in the
explanations between
paragraph 210 & 2.12.
Paragraph 2.10 stated that
goals are preferable but criteria
are strict. On the other hand,
2.12 stated that safety criteria
are identified as target, goals
etc. In this way, SSG3 cause
confusion whether the criteria
are strict or not OR whether
goal is preferable or not. There
is similar ambiguity between
safety criteria & reference
values. Please look at these as
well.Para. 2.10: “In other
States, the reference values are
criteria....”Para. 2.12:
“probabilistic safety criteria
are typically identified as
reference values”

X

Reformulated as “In the
Member States the
probabilistic safety-eriteria
reference values are
typically identified either
as criteria, targets, goals,
objectives, guidelines or
reference values for
orientation.”




“If they have not, the
design may still be
acceptable provided that
the higher level criteria
have been met. This may
be demonstrated by
margin assessment against

The new sentence provides
specific guidance to

The details regarding how to demontarte that

Canada 2.13 the two Quantitative ge”.“)”?”ate an acceptabl_e is out of scope of this document.
A esign in case the safety goal is
Health Objectives not met
established by the US '
NRC in 1986, achieving a
satisfactory rating of the
IAEA safety factors by the
regulatory body, etc.”
.... the results and insights
Egypt 2.16 of deterministic safety Editorial
analysis .....
2.16 ... The PSA should
be used during the lifetime
of the plant to provide an
input into decision making | DiD in relation to PSA has
in combination with the certain specifics which should
results and insights of be discussed in SSG-3. A . .
S - nnex 1V is not foreseen by revision by
. deterministic safety Suggestion for the content of o - :
Russia 2.16 . - Ammendment which is the case with this
analyses and Annex IV is provided below revision of the Safety Guide
considerations of defense the table. Annex IV could be
in depth_(see Annex IV better elaborated if found
with brief description of necessary.
DiD concept and its
application in the
development of PSA).
PSA can provide useful
insights and inputs for
various interested parties,
such as operating
organizations
(management and These are just examples.
Canada 2.17 engineering, operations Indeed, PSA can be used in

and maintenance
personnel), regulatory
bodies, technical support
orgnisations, designers and
vendors, for making
decisions, for example on:

other areas too.




PSA can provide useful
insights and inputs for
various interested parties,
such as plant staff
(management and

Thera are many other PSA

FRANCE - 4 2.17 engineering, operations uses which are not mentioned
CEA and maintenance
here
personnel), regulatory
bodies, designers and
vendors, for making
decisions, as for example,
on:
Placement of this paragraph in
the gmd_e may be consider one We belive that para 2.19 is in line with the
more time. It seems that it
Turkey 12 2.19 all - A overall flow of paras 2.16-2.24, so we
would be better if it is placed ropose 1o leave it as is
under “Scope of The PSA” OR prop :
“Living PSA” titles.
“}a-this-ease—tThe insights
gained from PSA should This is a general statement.
be considered in .
o . PSA has been always used in
combination with the S .
Canada 8 2.2 S - combination with
insights gained from U
S 2 - deterministic  analyses  for
deterministic analysis to decision-makin
make decisions about the g
safety of the plant.”
For a plant in the design
stage, the results of PSA
should be used as part of
the design process to
assess the level of safety.
Inthis-case, Similar with
other PSA uses for
decision making, the
) insights gained from PSA . .
FRANCE 5 2.20 should be considered in The_ sentence is not specific to X“In this case” is removed.
CEA design PSA

combination with the
insights gained from
deterministic analysis to
make decisions about the
safety of the plant.
Decisions on the safety of
the plant should be the
result of an iterative
process aimed at ensuring




that national requirements
and criteria are met, the
design is balanced, and the
risk is as low as
reasonably achievable.

The § is similar to 2.11, but

FRANCE - 6 291 with _ different criteria.  To Different messages are foreseen for these
CEA paras
check.
“In addition, the results of
the PSA should be
compared with the
reference values such as
probabilistic safety goals It seems there may another
or criteria if these have misleading wording here, it
Turkey 13 221 land 3 been specified in national can be understood that no need
regulations or guidelines. to make any comparison for
This should be done for all | safety goals”.
probabilistic goals or
criteria defined for the
plant, including those that
address system ...... ”
“reliability, core damage
Turkey 14 221 4 E‘eq“e%y' and/or fuel
amage frequency,
frequencies of releases of
It should re-consider the
relation between Para. 2.18 &
Para 2.21 one more time. They
touched same important point
as complementary for each
other but their link is Indicated paras are related to the same topic,
Turkey 145 201 all ) interrupted by two different however there are complimentary to each

paragraphs related with other
issues. So It is suggested to
merge both paragraphs into
one OR reorganize the
structure without any
repetition and place both them
one after another.

other and it is suggested to keep them
separate. Also to keep the reliability.




“The PSA should set out
to identify all accident
sequences that not
negligibly contribute to
risk to the extent that
supported by the state-of-
the-art of the PSA and the
data. If the analysis does
not address all significant
contributions to risk (for
example, if it omits
external hazards or
shutdown states), then
conclusions drawn from
the PSA about the level of

It is not possible to identify all
accident sequences as well as

X

It is acceptable that the
security related treats are
not considered, the
following footnote was
added to the first sentence
to address that:

Footnote: the desciption is
related to the scenarious
that are not triggered by

Canada 10 222 risk from the plant, the to address all significant security events such as
balance of the safety contributions to risk malicious actions.
features provided and the ’
need for changes to be Current state of the practice
made to the design or of PSA implies analysis of
operation to reduce the non-negligivle  scenarios
risk may be biased. Due to related to the hazards
the limitation of PSA and triggered by random events
the current state-of-the-art, (not security events). If
PSA cannot identify all these are missed, then the
accident sequences that final risk profile is
not negligibly contribute considered to be
to risk. Some examples underestimated.
include malevolent acts
and some other security-
related issues.

The following footnote
was added:

With respect to the Ist Some justification is needed Footnote: Contribution to
sentence of the para, regarding the measure of risk the risk could be deemed

Canada 9 2.22 please include a footnote 9 9

to justify what constitutes
a negligible risk.

defined by terms like
‘negligible’

as negligible based on the
evaluated potential impact
on the final results and the
decision making process
based on the PSA results.




ENISS

2.22

The PSA should be set out
to identify all accident
sequences that not
negligibly contribute to
risk. If the analysis does
not address all significant
contributions to risk (for
example, if it omits
external hazards or
shutdown states), then
conclusions drawn from
the PSA about the level of
risk from the plant, the
balance of the safety
features provided and the
need for changes to be
made to the design or
operation to reduce the
risk may be biased. Such
limitations should be
acknowledged when using
PSA to support decision
making. Therefore, the
utilization of full scope
PSA models is
recommended.

Use of PSA limited in scope
should be kept possible,
provided limitations are
acknowledged and considered
in the decision process.
Conducting a full scope PSA is
one option but it is not the only
one.

Turkey

15

2.22

“The PSA should be set
out to identify all accident
sequences....”

Editorial (grammar)

Turkey

16

2.22

“....Therefore, the
utilization of full scope
PSA model medels is

recommended.”

Editorial (grammar)

UK

2.22

...accident sequences that
do not negligibly...

Grammar.

Canada

11

2.23

With respect to the last
sentence of this para,
please provide a reference
to guidance/methodology
for Benefit Cost Analysis.

For a consistent application of
the benefit cost analysis for
decision making by the
member states, a reference is
needed.

There is no specific guidance in the IAEA on
Cost Benefit Risk Analysis. Perhaps this is
the action for the further developments.




The results of the PSA
should be used to identify
weaknesses in the design
or operation of the plant.
These can be identified by
considering the
contributions to the risk
from groups of initiating
events, the importance
measures of the safety
systems and the
contributions of human
error to the overall risk.

The first sentence s identical
with 2.22. The rest of the
paragraph summarizes a

FRANCE - Where the results of the S Reference to TECDOC-
CEA ! 2.23 PSA indicate that changes ]E{IDM ProCESSEs, FUI WS'Ch n 1909 was added [37]
could be made to the act is more complex a better
desian or operation of the to make a reference to a IAEA
g perati RIDM document..
plant to reduce risk, the
changes should be
incorporated where
reasonably achievable,
taking the relative costs
and benefits of any
modifications into
account. This should be
integrated in a more global
RIDM methodology (see
INSAG25 for example).
Section 12 provides
detailed recommendations
FRANCE - 8 294 on specific applications of | Design organizations are also
CEA ' PSA for the regulatory mentioned in section 12.
body and for operating or
design organizations
Less restrictive text.
“PSA for low power and Depending on the details of a
shutdown states is particular low power state (and
sometimes performed as details of reactor design, etc.) it
Canada 12 301 Footnote 6 part of the same study;; might not always be more

however, it is may be
more practical to perform
low power PSA as part of
PSA for power operation.”

practical to perform low power
PSA as part of the full power
PSA; rather, some low power
states could be better grouped
as part of the outage PSA.




The scope of the PSA
should be compatible with

In contradiction with the

FRANCE - o second part of 3.1: Adequate
CEA 9 3.01 both the objectwe_s of the resources should be provided
study and the available for the analvsis
reseurees-and information, ysts.
In addition, other sources
of radiation, particularly . .
(e-g- the fuel in the spent XThe word “particularly
Last . has been removed, spent
Germany 6 3.01 fuel pool3, should be Wording and grammar
Sentence - fuel pool kept as an
analyszed, depending on example
the formulation of the ple.
probabilistic safety goals.
To have consistency in using
same terminology in same
level. In the draft guide
“..... (i.e. at power “operating states” is defined by
Turkey 17 3.01 6 operation and shutdown) the term of (at power) OR
and.....” (power operation as in
Paragraph 1.14). It is better if
one of them will be fixed
throughout the document.
- G
planned-to-use the PSAfor
the-developmentofa-
severe-aceident
managementprogramme-
aLevel 2 PSA should-be. The para 3.2 was shortened
FRANCE - 10 302 performed_AR exension- Not in the scope of the considering  also  the
CEA ' £l |2' Lovel 3 document discussion regarding the
PSA | | France CEA comment 50
equirec-HH-it iy t_e_be used
to-stppo Edell' Hio of
ZORES—
As another example, if it is
planned to use the PSA . . . The para 3.2 was shortened
. - Symmetrical modelling is oo
model as a basis for a risk LS as follows considering also
FRANCE - 11 3.02 monitor, the PSA model more complex that initiating the discussion regardin
CEA ' ' events. A better description is 9 9

should be ‘symmetrical’ in
terms of the modelling ef
i it"‘atl’ng’event‘s- j .

provided at 5.84.

the France CEA comment
50




FRANCE -
CEA

12

3.02

Note 5

PSA for low power and
shutdown states is
sometimes performed as
part-of-the same a stand-
alone study, however, it is
more practical to perform
low power PSA as part of
PSA for power operation.

Germany

3.02

Add a footnote explaining
the term “symmetrical”, or
extend footnote 7.
Suggestion, for example:
“A PSA model is called
symmetrical if it explicitly

models initiating events in

all locations in which they

can occur, including all
primary circuit loops, all
trains of the credited
systems, and all running
and standby trains of

normally operating.
systems.” (cf. para. 5.84)

Clarification.

Russia

3.02

3.2 ... The common
simplification of
modelling an initiating
event as always occurring
in one particular train
should not be used. For
example, loss of coolant
accidents should be
modelled for each loop
with an appropriate
probability that a specific
loop is affected (i.e. 1/2
for a two loop train plant,
1/3 for a three loop trair-
plant) rather than a single
event in one of the loops.

In the example not safety
system trains, but primary
circuit loops are considered.

Canada

13

3.04

“The PSA can be
performed by these groups
or by consultants, research
institutes, universities or a
combination of these. Ha-
any-case; tThe operating
organization...”

Brevity.




The PSA can be
performed by these groups
or by consultants, research
institutes, universities, The
technical support
organizations, or a
combination of these. In

Adding technical support
organization, since Some

Indonesia 3 3.04 - Member States have external
any case, the operating ;
o technical support
organization should T
L organizations
always participate as a
source of operational
knowledge, as well as
being a beneficiary from
the insights obtained8
I::siisef‘astu:rﬁssﬁl lilfjhol d Consider using the phrase Current term "freeze date" is commonly
. o p . ‘hold point’ instead of ‘freeze’ used amond many PSA practicioners. It is
Indonesia 4 3.06 point’ for modelling the as date, since ‘hold point’ is a suggested to keep it to make it clearer for
built and as operated plant mor:a familiar hraslé reg(?ers P
conditions P ' '
The I.DSA study shoulfj Consider using the phrase Current term "freeze date" is commonly
consider a particular ‘hold | . . . N . :
. o . hold point’ instead of ‘freeze used amond many PSA practicioners. It is
Indonesia 9 3.06 point’ for modelling the as - - . .
. date, since hod point is a more suggested to keep it to make it clearer for
built and as operated plant )
o familiar phrase readers.
conditions
The members of the team
that perform the PSA can
be characterized by the
FRANCE - 13 310 organization they
CEA ' represent (if different
organizations are
involved) and the technical
expertise they provide.
The expertise necessary to
conduct a PSA should Knowledge of PSA techniques
FRANCE - 14 311 provide two essential is essential; knowledge of the
CEA ' elements: knowledge of plant can be improved during
PSA techniques and the project
knowledge of the plant.
This expertise can vary in
depth, depending on the A degree of participation of
FRANCE - scope of the PSA, but the plant designer and/or the
15 3.11 SO . M .
CEA participation of the plant operating  organization s

designer and/or the
operating organization of

always necessary.




the plant should be
foreseen—f-pessible—-

A team that will perform a
PSA for the first time
should be provided with
training to acquire the
expertise necessary to

Different types of NPP have

This type of demonstration is not a common

Indonesia 5 3.12 complete the study specific case of PSA )
successfully and they development and application practice.
should be able to show
they are capable to
perform a PSA for a
specific NPP
. Training idea is repeated
Séﬁ(‘)r’;tgaggligrvtu; first throggh the whole section 3. _ o )
time should be provided !_oglcally para 3_.12 should be The idea of training is con_S|dered to l_)e key
Russia 5 312 with training to acquire the in t_ht_a beginning, but_ _aII for the new team W_hlch will b(_a workl_ng on
' expertise necessary to repetitions related to training PSA_ for _the first time. That is explicitely
complete the study should be removed. Training is specified in 3.12
successfully not needed to make clear
' experienced team.
“For a PSA, appropriate
quality means an end
product that is correct and
Turkey 18 3.13 usable and one which
meets the objectives and
fulfils the scope of the
PSA”
Quality assurance
Eg?ﬁfgluéﬁﬁzomd include The quality assurance should
Canada 14 3.14 documentation of the PSA also_include the PSA models
as well as the versions of Versions.
the PSA models.
Quality assurance
procedures should include
FRANCE - 16 314 control of the Control of PSA model
CEA ' documentation of the PSA | versions is essential.

and of the PSA models
VErsions.




There is different explanation
for the same term. In Para.
2.17, operating organizations
is defined as “management and
engineering, operations and

Turkey 19 3.15 maintenance personnel “ In
Para 3.15, it is “management
and operating personnel” .It is
better if we can use same
terminology for both Para. and
all.

PSA documentation
includes work files,
computer inputs and Explanation is needed to
Indonesia 6 3.16 outputs with explanation, understand the input and
correspondence, interim output.
reports and the final report
of the PSA
3.16. .... in-addition;-
reans-showld-beprovided-
- -
0 BBSSIIB!Q’Q_;EEEI $10As6f
i Eeg Ettig BI EIII tgpies)
use-oftmproved-models—
broade '.gg” & S50pe € This statement is ambiguous
Russia 6 3.16 ; fg | FuesHE S | and contradicts the objectives
lications. Explicit of PSA (see Para 3.1)

presentation of the
assumptions, exclusions
and limitations for
extending and interpreting
the PSA is also of critical
importance to users.




Russia

3.20

3.20. The summary report
of a PSA should include-a-
subsection-on-the-structure-
of-the-report-which-should
present concise
descriptions of the
contents of the sections of
the main report and of the
individual appendices. The
relation between various
parts of the PSA should
also be included in this
subsection of the summary
report.

It is written as inside summary
report should be a section of a
summary report

X
Reformulated as follows:

3.20. The summary report
of a PSA should include a
subsection with the
structure of the main
report, with very brief
indication of the contents
of the sections of the main
report and oappendices.
The relation  between
various parts of the PSA
should also be included in
this subsection of the
summary report.

Indonesia

3.21

The main report should
give a clear and traceable
presentation of the
complete PSA study,
including a description of
the plant, the objectives of
the study, the methods and
data used, the initiating
events considered, the
plant modelling results and
the conclusions, as well as
the recommendation

The recommendation is
important to get the feedback
from the results

Indonesia

3.21

The main report, together
with its appendices, should
be designed: (a) To
support technical review
of the PSA and its
verification and validation;

Verification and validation are
very important to check the
results

"Review" is more general and encompassing
term

Hungary
Istvan
NEUBAUE
R

3.37

.graded”, ,radioactive”,
,,depending”

Typographical mistakes

there is no para with number 3.37




The objective of this
Safety Guide is to provide
recommendations for
meeting the requirements

DPP has been already finalized and

Libya 7 4 of GSR Part 4 (Rev. 1) in Improved clarity/grammar. approved at this stage the comments are
the development and addressed towards the Guide itself.
application of Level 1
Probabilistic Safety
Assessment for NPPs.
Information sources that Adding fuel and core
may be used . . .
RO . information, since Fuel and
forfamiliarization with the .
lant include core datg are very important ) . _
P L information in order to see the The list has very generic nature,adding
thefollowing:(c) (c) . . .
. SN potential of the internal detailed explanatory notes for one of the
Indonesia 10 4.01 4 System descriptions;_ . - A
: - hazards in NPP for Level 1 items would require to elaborate the rest,
including fuel and core_ - S .
. . I PSA.Inserting a new (0) to which is not considered necessary.
information(o) Multi unit - -
. evaluateinteraction  between
layout, such_as: control - - .
the units from risk point of
room for modular reactor .
view
type.
. R operation and core The list has very generic nature,adding
(j) Operator’s logs,_ management data are very .
. ) : < - - detailed explanatory notes for one of the
Indonesia 11 4.01 19 including operation and_ important to see the potential - -
: - items would require to elaborate the rest,
core management data of the internal hazards in NPP - -
which is not considered necessary.
for Level 1 PSA.
Either add the following at
the end of the para, or A best estimate approach
include this as a should be used to prepare a
footnote:“Since safety PSA. The goal of a best
report cor!talns L estlmat_e approach  is . FO Need to use best-estimate approach for PSA
conservative deterministic | determine a realistic - - . . .
Canada 15 4.03 . is specifically mentioned in Section 5 (see
analysis,procedures/metho | assessment of the safety for a aras 5.6, 5.56, 5.58)
ds should include the NPP. A best estimate approach P hmmm
guidelines for use of safety | is intended to exclude
analysis information to unjustifiable conservatism and
support PSA that is a best | optimism.
estimate analysis”
Add Duration of plant
Czech operating states as the_ Duratl_on o_f plant operating Could be added but "Duration of plant
Republic, additional label to the link | states is an important input for operating states" can be also considered
UJV Rez 1 5.02 Fig1 from DATA AND CCF IE frequency determination in P 9 \ .
. parameters. It's better to not fill too many
Stanislav ANALYSIS to shutdown states, see also paras details in the figure
Hustak INITIATING EVENT 9.20 and 9.51(c). gure.

ANALYSIS.




Add Key plant

Unambiguity and availability

of key plant

parameters

displayed in control room,
which would be used by

Czech parameters as the . .
Republic, additional label to the link fﬁ:gg:u;?‘;';‘cét:x ;gu'g‘z”;'r‘%’
UJV Rez 2 5.02 Fig1 from DETERMINISTIC :
Stanislav SUPPORT to HUMAN | Plant status, are important
Hustak RELIABILITY nputs {0 HRA dThose tr“‘e}’
parameters an eir
ANALYSIS. applicability  for  accident
scenarios can be determined
from support analyses.
Czech
Republic, Safety functions and i .
UJV Rez 3 5.02 Fig 1 success criteria(appears in E&'toﬁ'at: IC o_rrelsltlc(;)ni, see the
Stanislav two places) other fabets in T
Hustak
The sentence "AS
charactristics and sucsess
criteria” which written on
the arrow between
"DETERMINISTIC X
SUPPORT" and
"ACCIDENT 1st bullet: “Deterministic
SEQUENCE ANALYS" support” replaced by
Boxes is not clear and “supporting analyses”
need clarification.Thetwo | 1%t bullet: Clarification is
Egypt 6 502 A_fter5.2 arro_ws_ipdicating needed. - _ 2nd bullet: T_he integrated
' Figure 1 | "reliability and CCF 2" pullet: Modification is PSA model is developed
parameters” and "human needed. jointly through steps IE
error probhabilities" analysis, AS an?lysis and
entering the "ACCIDENT system analysis.
SEQUENCE ANALYSIS" Reliability data, etc., are
box are not convenient needed in all places, not
because in aclcid_ent only in systems analysis.
sequence analysis no
reliability data, CCF data,
or human error
probabilities are needed.
FRANCE FIC?. 1.7 c‘:%niider. st “Deterministic” is rather a
CEA i 17 5.02 Fig1 giggglg?by i;ég;gﬁi;cg precise term use in the frame of "Supporting analyses"

studies for PSA”

deterministic demonstration




Russia
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5.02

After 5.02
Figure 1

Remove duplication on the
figure “Human failure
events to be considered”

Duplicated text on the figure

The same text is providing description for
different arrows (one for arrow from HRA to
accident sequence analysis, another one
from HRA to system analysis). Thus,
removing one of them will not allow to
describe all the inputs from HRA to other
PSA tasks.

Russia

5.03

5.3. Several techniques
can be used in performing
a PSA. However, the usual
approach is to use a
combination of event
treest and fault trees?. ..1-
The event tree is a logical
diagram in the form of an
opened binary graph,
which defines a set of
accident sequences, each
of which is a combination
of the following: 1) the
Initiating event; 2) the
specific state of the
modeling function that
includes SSCs and or
operator actions,3) end
state (transfer to another
ET, state without core
damage (OK), state with
core damage (CD) or
other state of interest)2 —
The fault tree is logical
diagram providing a
model of the interactions
between the components of

a system, operator actions
and other conditions
leading to failure of the
specified system function

Definitions for the basic terms
used in SSG-3 should be
provided. Note that Safety
Glossary does not provide
these definitions.Note that the
proposed definitions might be
revised.

Definitions are given only in special cases in
this guide. ET and FT are well-known
concepts and no definitions need to be
provided therefore.




Fault tree is a graphical
model of various parallel
and sequential
combinations of failures
that will lead to the

It is recommended that Fault

Russia/ SEC 2 5.03 |mplement_at|on of a . Trees and Event Trees are See above
NRS predetermined undesirable N
defined in SSG-3.
event.Event tree - a graph
displaying the logic of the
paths of occurrence of
accidents, used to simulate
accident sequences.
“Credited systems -
Systems credited in PSA,
Footnote | which include operating L
Canada 16 5.04 10 and stand-by safety and Editorial change X
non-safetysystems for
which operation...”
Footnote no. 10 Credited In deflnlng credited systems
modelled in fault tree, it
systems — Systems includes both safety and non-
credited in PSA, which y and nor
: - safety systems. This definition » » . .
include operating and - Non-safety” refers to safety classification
need to be reconsidered . )
stand-by safety and of systems. A system classified as “non-
. because the non-safety v .
support systems which . safety” may support prevention of the
Egypt 7 5.04 - - systems has no safety function .
operation during the undesired end state and therefore can be
. and do not need to be o w
accident can support . credited in PSA.No need to address “support
- modelled in the fault tree e
prevention of the - - systems” in this footnote.
. analysis. It is proposed to
undesired end state (e.g. "
change the "non-safety
core damage, fuel W
systems" with "support
damage). "
systems".
The fault trees are used to
model the failure of the
mitigating systems to carry
out their safety functions.
FRANCE - 18 504 The dependencies Treatment of dependencies is X
CEA ' (between the different the most important point.
mitigating systems or with
initiating event) are
modelled in the fault trees
and in the event trees.
... lead to a successful
Germany 8 5.04 Line 5 outcome or to the core Editorial X

damage (see paras 5.42
and 5.43), or to one of the




plant damage states (used
in the Level 2 PSA). ...

Indonesia

12

5.04

The event trees outline the
broad characteristics of the
accident sequences that
start from the initiating
event and, depending on
the success or failure of
the credited systems to
mitigate in PSA
(hereinafter referred to as
‘credited systems’10).

to clarify the task of the
credited systems.

Meaning of “credited systems” is explained
in footnote 10.

FRANCE -
CEA

19

5.05

Another approach that is
widely used is to carry out
the analysis using large
event trees and small fault
trees. In this approach,
failures of safety
functions, mitigating
systems and support
systems are modelled in
the event trees. The
dependencies (between the
different mitigations or
with initiating event) are
modeled in the ET. This
approach is variously
referred to as the large
event tree approach, the
linked event tree approach,
or the event tree with
boundary conditions
approach.

Not a very common approach
for NPP PSA




Canada
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5.06

At the end of this para, add
the following:The use of
conservative approach
should be justified. Where
a best estimate of the
NPP’s response to an
initiator is not available,
one or more of the
following sources might
be used:a) bounding
deterministic analysis;b)
design analysis;c)
commissioning tests;d)
operational tests; ande)
expert judgment.

This additional information
will provide further details for
use of the conservative
analysis for PSA if needed.

Japan

5.06

The status of the front line
credited systems (success
or failure) for the initiating
event group usually forms
the headings for a
particular event tree; this

is sometimes referred-to-as
linked to ‘the top event of
the fault tree’.

Correction.The “event tree top
event” is an initiating event.
The original term should be
corrected. To keep a
consistency with para. 5.71,
5.74. and others.

“, this 1s sometimes
referred to as the 'event tree
top event” deleted

ENISS

5.07

For plants with multiple
units, the interactions
between the units (both
positive and negative from
risk point of view) should
be considered in Level 1
PSA from the perspective
of the unit under
consideration. Should a
multi-unit PSA be
developed to quantify
multi-unit risk metrics,
associated The
recommendations ea-

retries are provided in
Section 11.

Change is proposed to insist on
the need to consider multi-unit
aspects even when not
developing a multi-unit PSA.
Then, developing a multi-unit
PSA is one option to deal with
multi-unit aspects.




FRANCE -
CEA
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5.09

(a) It should be capable of
handling the very large
and complex logic model
of the nuclear power plant.
(b) 1t should be capable to
determine the minimal
cutsets (see below) by
Boolean logic reduction
(bc) It should be capable
of quantifying the PSA
model in a reasonably
short timescale. It should
be capable of quantifying
the PSA model in a
reasonably short timescale.
(ed) It should be capable
of providing the
information necessary to
interpret the Level 1 PSA,
such as the core damage
frequency, frequencies of
minimal cutsets
(combinations of initiating
events and SSC failures,
unavailability .. and/or
human errors leading to
core damage), importance
measures and results of
uncertainty and sensitivity
analyses.

MCS determination is crucial

"It should be capable to
determine the minimal
cutsets by Boolean logic
reduction.”

Germany

10

5.90

(d)

Component failure
dependencies due to errers
similarities in design,
manufacturing or
installation or errors made
by plant personnel during
plant operation. These are
addressed by a common
cause failure analysis (see
paras 5.95-5.98).

A component failure is not
necessarily the result of a
design or manufacturing error.

X<

X Accepted with some

revisions

Turkey

20

5.10

“The development of a
Level 1 PSA model”

Editorial (wording) It is better
to use “development of a
model” or “conducting a
analysis”

X<




The recommendations
provided in paras 5.101—
5.124 relate to the most

The description of methods
used for human reliability
analysis start from: 5.101 to

Egypt 13 51 common methods used for | 5.124. Also this sentence is A
human reliability analysis | missing the name of the
in a Level 1 PSA [14]. process being analyzed.
1) Identification and
FRég&ZE ) 62 5.1 definition of HFES to be X
considered in the PSA;
The aim of quantitative
assessment in human
reliability analysis should
be to generate probabilities . .
Hungary 7 5.102 of human errors that are ;ger:\letrhaallna”}]ugtf Hgﬁ;?aiilr:g Agree. But in this para the text specifically
Attila ' both consistent with one consistent HEPs refers to the quantitative part of HRA
another and consistent '
with the analysis carried
out in other parts of the
Level 1 PSA.
The aim of human
reliability analysis should
be to generate probabilities | Not clear.Does it refers to
FRANCE - of human errors tr_]at are HRA for LPSD states?For
CEA 63 5.102 beth consistent with one HRA, it’s not worth to separate X
another and-consistent full power states and LPSD
i i i states.
outin all the parts of the
Level 1 PSA.
Although the title of this
A structured and sec‘_[io_n_ is “ldentiﬁcation_and
systematic procedure deflnlt’l’on of. human fallute
Hungary 8 5.104 Linel | should be applied for the | SVentS definition of HFEs is X
Attila identification and not _dlscussed explicitly. As a
definition of minimum, the word
v “definition” should be added to
this paragraph.
... types of HFEs, as
indicated in paras 5.105— .
Hz\rtlgﬁ;y 9 5.104 Line 3 5.108, where failures can L}'/:pEo Use HFEs instead of X

make a contribution to the




FRANCE -
CEA
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5.104

A structured and
systematic procedure
should be applied for the
identification of the human
failure events that need to
be included in the Level 1
PSA. This should include
all types of HFE, as
indicated in paras 5.105—
5.108wherefailurescan-
make-a-contributiontothe-

core damage frequency.

It is implicit

Hungary
Attila

10

5.105

line 4

...during repair,
maintenance, testing,
inspection or calibration
tasks. If such errors remain
undetected, the ...

The word “inspection” is
added for the sake of
completeness.

X

Canada

40

5.106

“...The review should
determine the potential for
HFEs to occur and the
effect of these potential
HFEs on the unavailability
or failure of safety
mitigating system
equipment.

Not only limited to “safety
systems”. To be consistency of
the discussion throughout the
section.

"credited"

Hungary
Attila

11

5.106

line 2

...maintenance, testing,
inspection and calibration
tasks carried out by
operating personnel for the
systems ...

The word “inspection” is
added for the sake of
completeness.

X<

Hungary
Attila

12

5.108

lines 4-5

... HFEs to occur and the
effect of these potential
errors on the unavailability
or failure of a component,
or-system or safety
function. Type C HFEs
usually provide a
significant contribution to
the core ...

See comment no. 6.

X<
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5.108

The review should
determine the potential for
HFEs to occur and the
effect of these potential
errors on accident
sequences development
and on the unavailability
or failure of a component
or system. Type C HFEs
usually provide a
significant contribution to
the core damage
frequency. and-hence-are-

dentified i
Level 1 PSA-

Difficult to say which error
type is the most important

X
Agreed with some

revisionsShould be

checked

Egypt

14

5.109

This paragraph discusses
considering errors of
commission in human
reliability analysis. It is
suggested to add a
paragraph considering
errors of omission in
human reliability analysis.

Errors of omission are not
discussed in this Safety Guide.

X

The quide mainly discusses errors of
omission, though without explicitly using
that term.




Significant errors of
commission, i.e.
incorrectly performing a
required task or action, or
performing an extraneous
task that is not required
and might lead to
worsening the accident
progression or cause an
initiating event should be
considered as a good
practice. This

To our knowledge, the
identifications and modeling of
errors of commission should
still be considered as a R&D
topic and there is no consensus
method to identify and model
the commission errors.The
CESA method proposed by
PSI has only been applied
through a plant-specific pilot
study. Even if this exercise
demonstrated the method to be
feasible, it concluded on many
open  issues. To  our

Note that according to 1.10, the
recommendations presented in this Safety
Guide are based on internationally
recognized good practices. To add “a good
practice” would not change the meaning of

ENISS 7 5.109 Eﬁ:igg;?éfgfc:g Jﬁ?gnt; knovt\)/ledg(_a, tris metgo_d has the sentence.
. i not been implemented in any
aHCg\I/\(/i:\?grsei??serqgfi}et industrial PSA ar_\d can not The last sentence of the paragraph provides
m‘ractice to include therefo_re be con3|de_red as a a motivation to a_ma_lyse errors of
errors of commission in reco?_nlz_?_c:1 . |ndustr|a: commission.
. practice. Therefore, we sugges
the b_ase case PSA —itis- to recommend the
%MM&W consideration of EOCs as a
oy > USEHRIE : good practice.Finally, the last
© tegﬁe eral e_au_sesel part of para. 5.109 rather
. . applies to optimization of plant
edce-thei potential {see operation with respect to
for-example-Ret{4})- human interaction than PSA
area. We suggest to suppress.
A niating sencian | FOROSC s o
e\_/ent that could-lead- vessel rupture is a very
) 9 particular IE which is not of
(e-g- EE;EEE' HEScShEIaIIenges great intergst_ fqr PSA,; it is for
FRANCE - 21 5.11 normal operation, and the deterministic
CEA ' ! demonstration of its

which necessitates
successful mitigation
using-safety-ornon-safety-

systems to prevent core
damage.

exclusion)Moreover,
consistency of this definition
of “initiating event” with the
definition of the glossary
should be checked




Canada

41

511

It might be possible to
credit repair actions if the
specific failure mode of
the equipment is known
for the specific sequence
and (i) it is possible to
quickly diagnosed

diagnose the failure, [...]

Editorial change.

Germany

11

511

Repair actions (e.g. the
replacement of a motor on
a valve so that it can be
operated) should be
credited in PSA only if
there is strong justification
for their feasibility.
Human Reliability
Analysis (HRA)
techniques cannot be
always be used for repair
actions since the method
of repair is case
dependent. It might be
possible to credit repair
actions if the specific
failure mode of the
equipment is known for
the specific sequence and
(i) it is possible to quickly
diagnosed the failure, (ii)
the spare parts and
repairing personnel are in
place, and (iii) the time
window is sufficiently
long to credibly assume
the possibility for repair,
including the time needed
to bring spare parts and
repairing persenal
personnel to the plant.
Recovery is defined in the
PSA context as a
restoration of a function
lost as a result of a failed
SSC by overcoming or
compensating for its
failure. Recovery can be
handled by the operating

Clarification

X<




personnel, as-distinction-
from in contrast to repair.
The appropriateness of the
recovery and repair actions
should be documented.

... diagnosed the failure,

Hungary 13 511 line 6 (i) th(_e spare parts and ) T_ypo: diagnose instead of X
Attila repairing personnel are in diagnosed.
place, and (iii) the time...
... (ii) the spare parts and
repairing personnel are in Environmental and  work
place, (iii) the conditions (e.g. accessibility,
environmental and work | temperature, radiation, etc.)
Hungary _ conditior_13 needeq for are also an important _factor
Attila 14 5.11 lines 6-7 | performing repair are that should be considered X

given or they can be
ensured, and (iv) the time
window is sufficiently
long to credibly assume
possibility for repair,

when giving credit to repair,
even though para no. 5.111
also addresses this issue from a
given perspective.




including the time needed

FRANCE -

It might be possible to
credit repair actions if the
specific failure mode of
the equipment is known
for the specific sequence
and (i) it is possible to
quickly diagnosed the
failure, (ii) the spare parts
and repairing personnel

CEA 66 5.110 are in place, and or (iii) the (iii) is a complement to (ii) X
time window is
sufficiently long to
credibly assume
possibility for repair,
including the time needed
to bring spare part and
repairing personal to the
plant.
Actions that are performed
without any procedure
guidance or are not trained on,
should not be included or
The statement “Exceptions credited in the analysis in any
- . case. The statement
may be justified, but this m . L hi hd not encourage to the
Pakistan 6 5111 should not be normal Exceptions may be justified, X T is paragraph does urag
cactice.” mav be but thls should not be normal deviation from approved procedures.
gx unaed Y practice.” seems to encourage
punged. the deviation from approved
procedures. Therefore, this
statement may need to be
expunged in  order to
discourage such behavior.
Crisis team may be also .
FRANCE - : - The proposed text is not related to the
CEA 67 5.111 considers in the PSA. To X discussion of paragraph 5111

complete the text.




Hungary
Attila

15

5.112

lines 1-2

Assessment of human
reliability in the context of
deploying portable
equipment should follow
the same general
principles as generathy-in
the overall human
reliability analysis
process.

Use of language.

>

Hungary
Attila

16

5.114

line 6

(d) Interviews, talk-
throughs, and walk-
throughs with operating
personnel and trainers

Information from training
staff is considered important
too. For type C actions it is
often more relevant than the
feedback from operating
personnel.

>

Libya

5.114

No. SSG-

Passive systems must be
more than one system
working independent and
also include natural
convection

Improved clarity.

X

Unclear which paragraph is meant and what
the change is proposed

Hungary
Attila

17

5.115

lines 5, 10
and 13

Use HFEs instead of HFE.

Typo.

X<

Hungary
Attila

18

5.116

lines 3-5

If this is not possible, then
the-expert judgement
should be used for the
items listed above. In any
case, later the
correspondence of
qualitative information to
the actual plant actual-
status should be verified
and PSA should be
updated, as needed.

Use of language.

X<

Hungary
Attila

19

5.117

lines 2-4

... including the level of
stress, the time available to
carry out the task, the
availability of operating
procedures, the level of
training provided; and the
environmental conditions.
Other relevant factors

It is considered important to
point out that the list of PSFs is
not exhaustive.

X




should also be
considered, as
appropriate.

Libya

5.117

No. SSG-

Electrical power supply
with emergency power
system connected to
computer-based systems in
case of main power system
cutoff

Improved clarity

Unclear which paragraph is meant and what
the change is proposed

FRANCE -
CEA

68

5.117

Before
5.117

Quantitative assessment
of human failure events

Very little on this important
subject — most important
aspects are described? To
make reference to others IAEA
guides?

Comment is not clear. 5.113 discusses
qualitative assessment, not quantitative
assessment. Reference is made to [14]

Hungary
Attila

20

5.119

lines 1-6

While the application of
different quantification
methods for different types
of HFEs, e.g. between
types A, B and C, may be
considered, the use of the
same human reliability
analysis approach (human
reliability analysis method
or combination of
methods) for the
assessment of similar
types of HFEs is
preferable to ensure
achievea-consistency in
the analysis. If different
approaches are used for
the same type of HFEs, the
reasons for their selection
should be documented.

Use of language.

X<




The risk importance of
HFEs should be evaluated

The main objective of
importance analysis in this step
is to select the HFEs for
detailed analysis, as opposed to

Hungary . i to identify the need-HFEs | . o
Attila 2L | 5420 | lines b2 et should be subject to | Kiomyy"d  the - need for) X
form.a more detailed etailed analysis. It is seen
analvsis-of HFE unlikely that no detailed HRA
y ' is needed for any of the HFEs
in a plant PSA.
...more factors are taken
into account and a-the
Hungary . context is characterised
Attila 22 5.120 line 4 in more detail Use of language. X
i te aGGGH t. ..
Hunaa ... in Section 10 and for There is an unnecessary )”
Attgi]Iary 5 5.12 line 6 Multi-unit PSA are sign at the end of the sentence X
provided in Section 11. that needs to be deleted.
(b) HFEs that are relevant
only for a specific hazard
Canada 42 5.121 (e.g. firefighting using Editorial change. X
portable fire extinguishing
devises devices).
(b) HFEs that are relevant
only for a specific hazard
Egypt 15 5.121 (e.0. firefi_ghting_ usir_lg ) Editorial X
portable fire extinguishing
devices).
...relevant forto the The subject is not a specific
Hungary 23 5121 line 4 scenarios induced by scenario but the scenarios that X
Attila internal or external can be induced by internal or
hazards-seenario. external hazards in general.
The methods to assess
hazard specific HFES may-
Hungary lines 10- | can usually rely-feHow on .
Attila 24 5121 11 the same principles as the To ensure clarity. X

ones used for analysing
other types of HFEs.




Hungary

Analysis tdentification-of
dependent HFEs should be
embedded into the
overalltake-place-inall-
phases-of-the human

To ensure unambiguity, the
sentence should not start with
the word “identification” as the
main message is to stress that

Attila 25 5.122 lines 1-3 Eie(lj'eanbt'iIf'itg/agr;ily;:faﬁ;g;iis the analysis of dependent X
A HFEs should follow each
assessments, quantitative )
major HRA step. Another
assessments, and reason is the use of language
integration of HFEs into '
the PSA model).
...cognitive coupling due | The terms “incorrect
to the structure or procedures”, “incorrect
content of plant incorreet- | diagnosis” and “incorrect plan
procedures, an-incorrect of action” appear much too
Hungary . Qrivers of diagnosis_@r—gw strong and simplifying: The
Attila 26 5.122 lines5-6 | incorrectplan-ofactionin- | proposed text is considered X
i more appropriate as a refined
actiens and response description  of  contextual
planning, and similarities | conditions that are important to
in conditions for taking the occurrence of dependent
responses. HFEs.
Dependencies between The recommer]dat_ion in the 5.122 regarding
FRANCE - _accident h the dependencies is more general, no need to
69 5.122 pre-accident human errors specify for Type A errors. Considered to be
CEA should also be considered. - . -
To complete misleading regarding other HFE
' dependencies.
Dependencies between
FRANCE - human e_rrors_and This is a different issue. D(_epend_encies
CEA 70 5.122 automatic actions should between HFESs and automatic actions are
also be considered. To part of the analysis of the context for HFE
complete.
Footnote 17Such minimal | Often in  screening, the
cutsets can be identified dependency between human
by setting the human error | interactions is set to the
Egypt 16 5.123 probabilities to the maximum value (i.e. 1) to .9 is an example

maximum value (i.e. 1.)
and recalculating the core
damage frequency; ....

ensure that the related human
action dependency is not
eliminated in the process.




- i faul
or-used-as-event-tree-
headings: HFEs should be
incorporated as basic
events into the logic

Not the impact but the HFEs
themselves should be
incorporated into the PSA
model.Whatever HFEs are
considered in PSA after
screening (if applied), they are
modelled and quantified;
therefore, it is not necessary to
note at this stage that risk

HXTS; Y 27 5.124 lines 1-2 | model. Depending on the ?rll?:glrggigtte dH‘llz'E: f?nha(iu:;isuﬁg X
def:_?'i__tg nﬂ? nd effect of may show th.at some HFEs are
ggrrespc;nd?ng basic not risk significant, even
event can appear at an though they are rgpresented in
appropriate level in the the PSA modeI.F.lnaII.y,. all the
system fault trees or it HF[Es should. be identifiable as
can represent an event bas_lq events in the PSA resul?s
tree heading too (minimal cut sets) and this

' aspect is also addressed in the
proposed text.

Hungary . Recovery type-of HFES

Attila 28 5124 line 2 may be also implemented Use of language. X
The impact ef-eritical
HFEs should be either

FRANCE - incorporated as basic

CEA n 5.124 events in fault trees or X
used as event tree
headings.

in Ref. [16]). The It is suggested fr_actioning the

d.émonstl;ation.of the long sentence into twp as
functionality (including p_ropos_ed. The techniques
reliability and listed in the sentence are used
availability) of passive | [0 demonstrate not only the
svstems generall reliability, but the functionality

Hungary 29 5125 I 3y g y of the system that includes,

Attila ' ines 6-7 | involves the use of one or amongst others, the reliabilit 2
g ) y

more techniques such as
thermal-hydraulic
calculations, validation,
expert judgement,
testing, and performance
monitoring.

and the availability of the
system. Moreover, thermal-
hydraulic  calculations and
validation are the techniques
that should come first in the
listing.




UK

5.125

1,2and 3

Edit 5.125 to:Functional
reliability assessment of
passive systems to
satisfactorily perform their
safety functions (i.e.,
assessment of their failure
probability) should be
considered in PSA.
Paragraphs 5.125-5.131
deal with passive systems
incorporating moving
fluids or expanding solid
structures, direct action
devices, or stored energy
sources (i.e. passive
systems of categories B,
C, and D defined in Ref.
[16]), that generally
involve the use of one or
more techniques such as
expert judgement,
validation, testing, and
performance monitoring to
demonstrate their
reliability.

Highlighted text simplified to
improve clarity.

>




Russia
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5.126

5.126. ... The absence of
such reliance in passive
safety means that the
reliance is instead placed
on natural laws, properties
of materials, and-internally
stored energy or capacity
and environmental
conditions. Some potential
causes of failure of active
systems, such as lack of
human action or power
failure, do net also exist
when passive safety is
provided. While-Individual
processes that might
impact passive system
operation should be are-
well understood, as-wel-as
the combinations of these
processes, which define
actual performance of such
systems. These processes
and their combinations
may vary depending on
changes in the eonditions-
ofstate; boundary
conditions and failure or
malfunctioning of
components within the
system-the-cireditorthe-

plant.

These features of passive
systems are important (tanks,
external temperature for heat
sink, etc). Statement was
wrong. Human error can cause
failure. Also for system
initiation power supply and IC
might be needed. Statement
was wrong. Firstly, you have to
understand individual
processes. Last part (the-cireuit
ortheplant) is unclear. Itis still

within some system.

>

First proposal accepted as
proposed.Second changed
as may be
eliminated...”Third

changed as“It is necessary
to understand not only but
also the combinations of
these processes. These
processes and their
combinations, which
define actual performance
of such systems, may vary
depending on changes in
the conditions of state,
boundary conditions and
failure or malfunctioning
of components within the

system.”




Hungary
Attila

30

5.127

The operation of passive
systems (especially
thermal-hydraulic
systems) generally rely
on smaller driving forces
than active safety
systems; therefore, they
are more sensitive to
environmental and
boundary conditions.
Assessment of reliability
of passive systems should
carefully consider failure
mechanisms and events
potentially affecting the
environmental and other
boundary conditions for
system operation, such as
the conditions that
influence natural laws to
effectively mitigate
accident conditions,
mechanical or structural
degradation, including
ageing effects, unique to
passive system. For
example, natural
circulation may be
impaired or prevented by
non-condensable gases,
blockage, wrong valve
positions, impurities,
corrosion, algae in tanks,
maintenance errors or
foreign objects in the
system and the potential
imperfections of the
passive system
components (e.g.
undesired inclination of
pipes due to improper
construction) may also
degrade the performance
of certain passive
systems due to the low
magnitude of driving
forces.

Adding a short explanation to
the beginning of the paragraph
is proposed to describe why
passive systems are more
sensitive to environmental and
boundary  conditions  than
active systems. The
importance of the effect of
proper construction on the
performance should also be
emphasized at the end of the
paragraph.

[X




FRANCE -
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5.127

Assessment of reliability
of passive systems should
carefully consider failure
mechanisms such as the
conditions that influence
natural faws phenomena

Natural laws can not be
influenced

[><

Russia

17

5.128

5.128. ... For instance, if it
exists, the feedback from
the periodic testing and
maintenance may reveal
any age-related material
degradations or may
demonstrate need to
modify testing or
maintenance strategies.

Maintenance is more important

>

FRANCE -
CEA

22

5.13

(e) Review of the
deterministic design basis
accident analysis and
beyond design basis
accident analysis and the
safety analysis report. (f)
During the PSA
development, some IE can
be added when the plant
design details are better
understood

Somme IE may be identified
during the PSA  model
development

Self-evident - PSA process is iterative

Canada

18

5.13

“A systematic process
should be used to identify
the set of initiating events
to be addressed in the
Level 1 PSA. This should
involve a aumber
sufficiently comprehensive

combination of different
approaches including:”

To improve the clarityThe
approach of c), d) or e) is not
systematic by itself.Revised to
be consistent with 5.21 and
5.24




It is suggested to organize the
bullets in accordance with their
potential for having them at the
very beginning. So it would be
better to start with the ones

Turkey 21 5.13 All Lo () ®))@).... which we already have in the X Changed to (e)(d)(c)(b)(a)
design stage. For example
starting with (), (d), (b), (c)
and (a). Generally we don’t
have the hazard analysis
during generic design stage.
5.130. The reliability
analysis of a passive
system should include the
following stages: (a)
System characterization to
define the mission of the
system, associated
accident scenarios, failure
modes and success/failure
criteria; (b) Identification
of system failure Missing step is
Russia 18 513 mechanisms (b) System added.Unnecessary text_ is X
modelling to enable an- removed c) has no practical

evaluation-a consideration | value

of system performance in

various conditions {system-
irc i




5.130. The reliability
analysis of a passive
system should include the
following stages: (a)
System characterisation to
define the mission of the
system, associated
accident scenarios, failure
modes and success/failure

criteria; (b) Identification

Missing step is added and

note that 5.130 is based on

Russia 66 5.13 of system failure . X
mechanisms (b) System unneeded text is removed 17]
modelling to enable an
evaluation of system
performance in various
conditions {systern-
modething-is-needed-due-to
evaluate-the-system-
performance-
experimentally);
FRANCE - ¢) Validation of the system Agree but how to do it? Please X
73 5.13 model to the extent . .
CEA L explain. Bullet is removed
practical; —
.. system and failure of | 0 o ocing of modelling the
initiation (if external - L
TP . phenomenological reliability
initiation is required). - .
of passive systems besides the
Over and above these . ;
- conventional mechanical and
failure events, . .
. human failures was missing
phenomenological events
. from the paragraph. As
that are unique to - i e
Hungary . . currently there is no consensus 5.131 is deleted. The proposed modification
’ 31 5.131 Lines 6-7 | passive systems due to X -
Attila methodology or does not provide added value

their high sensitivity to
environmental and
boundary conditions and
the uncertainties in the
supporting analyses
should also be considered
in the PSA.

recommendation on accurate
modelling techniques (e.g.
whether it should be handled in
fault tree or event tree level),
no detailed guidance should be
proposed in this document.




Russia
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5.131

5.131. —The-
bnce ta'. tes | ; e |
also-betaken-into-account:
The approach for
accessing failure
probabilities vary
depending on the type of
passive systems. For
passive systems of Type B,
where only moving fluid is
needed to perform its
function, the following
major cause for system
failure should be
considered:Operation
beyond the design
conditions of the system
e.g. system is not
designed to operate at a
high environmental
temperature) Aging
effects, leading to loss of
system boundaries
Improper maintenance of
the system or operator
errors during maintenance
that leads to reduction of
system efficiency
(deposition on the

surfaces, loss of system
boundaries, use of fluid of
unacceptable quality)
Improper design of the
system, that leads to
changes in the properties
of the fluid (e.q. intrusion
of gases in the fluid from
connected
systems)Insufficient energy
and/capacity stored in the
system to maintain system
function for the required
mission timeFor such
systems in each specific
scenario the dominant
impact of each cause (in

Uncertainty is already
discussed in 5.130.Details are
needed. Otherwise para is
empty and almost useless.
Important. l.e. in VVER-1200-
M design passive heat removal
system cannot provide
sufficient heat removal if
outside temperature is above
53 C Important: In VVER-
1200-E design passive heat
removal system has not
enough water for operation
beyond 24 hs,

X

5.131 is deleted. The
proposed modification is
considered to be too
detailed for this guide
purposes.




terms of its likelihood) for
the system failure should
be assessed and converted
in failure probability using
the most appropriate
technique (e.g. type B
HFEs assessment for
cause c), assessment of
probability of
environmental condition
for cause a). For passive
systems of Type C (systems
with moving mechanical
parts, not requiring
external to the passive
system signal or action,
the major cause for system
failure is a failure of
moving mechanical part.
Failure probability for
moving mechanical part
should be assessed using
standard data assessment
technigue. However, other
causes listed above should
also be investigated and
might be accounted in
overall failure probability
for the system.For passive
system of Type D (which
requires an external signal
or action to initiate
change of the status of
mechanical part to trigger
the passive process), the
major cause for system
failure is a failure of
external signal or action
and a failure of moving
mechanical part. Failure
probability for external
signal or human failure
events should be assessed
using either the standard
fault tree modelling

techniques or HRA
methods. Even though




other causes listed above
are typically negligible for
failure probability of the
system, they should also be
considered.




Russia
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5.131

New para
5.131a
needs to

be added

5.131a Common cause
failure is one of the most
important failure modes of

passive systems that
should also be considered.

Typically for type C-D
passive systems CCF of
moving parts or IC part is
assessed using standard
technique for similar
components in redundant
trains. However, for type
B passive systems causes
for system failures might
be the same for all system
trains. This should be
reflected in the passive
system models when
dependent failure of
redundant trains might
have the same or close to
the same probability as for

any single train.

CCF aspects of passive system
should be discussed

>

China

5.132

“Reliability assessment of
computer based systems
being part of the SSCs
credited to ensure safety
functions should be
considered in PSA” is
recommended to be
modified as” Reliability
assessment of computer
based systems being part
of the SSCs credited to
ensure safety functions or
cause initiating events
should be considered in
PSA™

The computer based system
that caused initiating events
should also be considered in
PSA.

X<




Consider replacing
“computer based systems”

The proposed terms are all-
encompassing in that they also
include embedded
programmable field devices as
well as devices that rely on

Germany 12 5.132 t0 5.145 | by “programmable HDL-programmable  circuits X

systems” or “software like FPGAs. (In many places

based systems”. the text already talks about
‘programmable systems’, and
the terminology should be
unified.)

5.132 The reliability of

passive systems for which

statistical data cannot be

collected (i.e. containment,

reactor, core catcher

spend fuel pool) should be .

Russia 21 5.132 N%\{vlgzara assessed using special Ss)t/zigmgr:mﬁ? d blzrgde deg.asswe X Covered by 5.127

models. These models
should be capable to
capture effects that might
lead to system degradation

and failure in specific
accident conditions.




ENISS

5.133

The scope and the
approach for the reliability
assessment of digital
computer-based systems
should follow the risk
importance of the systems
from the PSA point of
view. For instance, it
could be expected that if
the reactor protection
system and the reactor
control systems or other
high-risk importance
systems are controlled by
a digital computerbased
system, they might may
need a-detailed an analysis
more detailed than while
the one associated to the
assessment of digital

components in other lower
risk importance 1&C
systems-may-onty-require-
analysts-a-more

In any case, acceptable
simplified approaches for
assessing the reliability of
digital cemputerbased
systems could be adopted
for PSA modeling
considering their
architecture and their
safety classification.

As there is no consensus on
what is a ‘detailed’ analysis
and what is a ‘simplified’
analysis, it is proposed instead
to use a relative formulation.In
addition, we propose to
mention that, even in case a
more detailed analysis is
conducted, this one may still
adopt simplifications.Both
terms “computer-based” and
“programmable” are used here.
We think the term “digital”
should be used consistently
with SSG-39.

SSG-39 uses both “digital” and “computer
based”. L32

Paragraph has be revised according to
another comment (NUBIKI-30)
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5.133

A graded approach
should be used to specify
the scope and the method
used for the reliability
assessment of computer
based systems, relying on
the risk significance of
the systems from the PSA
point of view. For
instance, it could be
expected that if the reactor
protection system and the
reactor control systems or
other risk significant
systems are controlled by
a computer based system,
they may need a detailed
analysis while the
assessment of
programmable
components of other lower
risk significant 1&C
systems may only require
analysis in a more
simplified manner. Other
acceptable simplified
approaches for assessing
the reliability of computer
based systems could be
adopted for modelling
considering their
architecture and their
safety classification.

The original version of the first
sentence was not clear and it
was slightly misleading. Hence
it was proposed to directly
address the graded approach
and refine wording. Moreover,
“risk importance” is proposed
to be replaced by “risk
significant”, as it is more
widely used in such context.

X
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5.134

Reliability assessments of
operator interface systems
usually consider other 1&C
system failure
dependencies through
normal PSA fault trees and
event trees modelling,
which cascade failures of
systems credited earlier in
an accident sequence
routinely. The operator
and correlated operator
interface system
interdependencies between
different 1&C systems
should be considered. For
those programmable
operator interface systems
that are modelled in a
simplified manner,
justification should be
provided for the
limitations in the analysis.

Editorial correction

"s" is not needed

FRANCE -
CEA
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5.134

The need to assess the
reliability of the operator
interface systems should
consider the dependencies
with other I&C systems
whose failures are relevant
for the considered actions
by operating personnel. In
any case, for those
programmable operator
interface systems that
treated in a simplified
manner, a justification
should be provided for the
chosen limitation in the
analysis.

Not clear. Please revise.

>




Reliability assessment of
digital computer-based
systems should cover both
hardware and software
components of those

Assessing the reliability of
digital 1&C systems is still a

systems. Modelling - .

Assessing the reliability of R&D topic. As an example, it

digital computer-based is still a part of future work Proposed revisions do not change the
ENISS 10 5.135 systems is still a challenge program in the _frame of content of the paragraph

due to the fact that for the‘ DIGMAP task of WGRISK.

software modules the Thergfore, e propose to

standard statistical mention thls_ limitation and

approaches have limited current work in progress.

applicability. Recognized

industrial practice is still

to be established.

Reliability assessment of

computer based systems | .

should cover both ncl_ude programmable logic

hardware and software devices (e.g. FPGAS’ CPLDs)
Germany 13 5.135 components as well as that are conflgured. _by X

confiquration data of hardware description

programmable logic languages (HDL).

devices of those systems.

As for any systems

i e 5w propos 0 dsinguih

of a diaital | failure _of I&C_ systems_ to

system should be to define acc_ompllsh re_quwed fu_nctlon,

the scope of the system whlc_h may drive the failure of

and its PSA related tasks. req_ulred systems_or operatqr

Hereattention should-alse. actions to perform their

. function and the spurious
beupaid—te—system—task& actuation of systems which
SR HSPUHOLST may constitute an initiating
ENISS 11 5 136 ' event. In  addition, _the Proposed revisions do not change the
' E”EEE.S ° ISE E.SE.HE%I modelling of spurious content of the paragraph

The interactions between
the 1&C systems should be
analysed to define system
dependencies for the
considered system tasks.
Here,aAttention should
also be paid to system
tasks which, if spuriously
actuated, can have adverse
effects on some safety

actuation of systems in PSA is,
to our knowledge, still a R&D
topic. As an example, it is still
a part of future work program
in the frame of DIGMAP task
of WGRISK. Therefore, we
propose to mention this
limitation and current work in
progress.




function and cause
initiating events to
consider. Recognized
industrial practice is still

to be established.
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5.137

The analysis of digital
computer-based systems
should be sufficiently
detailed to capture the
functionally relevant
failure modes of the
systems and to capture the
dependencies between
systems. Both the failure
mode “failure to actuate
certain I&C function” and
“spurious actuation”
should be considered. The
required level of details is-
dependent depends on the
I&C architecture and the
implemented fault tolerant
features in the systems.

TFherefore—it-may-be-

is: When-more-simplified-
models-are-used;-they-The
modeling should inelude
rely, at a minimum, on the
major failure modes
identified by the hazard
analysis used in the
development of the system
[18].

We propose to simplify 5.137
suppressing text that is not a
requirement.In addition, we
suggest that the modelling
should rely on, instead of
include, the main failure
modes to keep possible the
grouping of  functionally
similar failure modes.

If simplified modelling approach is used, it
should be justified.

FRANCE -
CEA
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5.137

The required level of
details is dependent on the
1&C architecture and the
implemented fault tolerant

features in the systems.

The link with PSA model is not
obvious. Please explain.

It might affect the overall reliability of the
software based 1&C system

FRANCE -
CEA
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5.137

When more simplified
models are used, they
should include at a
minimum, the principle
failure modes identified by
the hazard analysis used in

Hazard analysis is not common
to I&C. Please explain.

X

change to Failure Analysis




the development of the
system [18].

ENISS
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5.138

In the analysis of digital

components (processors,
communication modules,
sensors, actuators, other
devices), the starting point
should be to consider both
hardware and software
parts of the components
(modules, sub-
components), and to
further decompose
hardware and software
into smaller details if so
needed and feasible, and if

applicable data are
available. Forsome-

greups-—The reliability
analysis of digital

components should
include an assessment that
provides a justification for
selected level of details of
components’ analysis.
Reference [18] provides an

We propose to add that the

software/hardware
decomposition  should be
needed, feasible, and

supported  with  applicable
data.Then, we propose to
suppress the following
sentences which appears too
detailed for a Specific Safety
Guide.




example failure modes
taxonomy for digital 1&C
systems.
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5.139

The analysis should
confirm that dynamic
interactions between a
plant system and the
plant’s physical processes,
(i.e. the value of process
variable), and interactions
within a digital cemputer-
based system (e.g.
communication between
different systems, multi-
tasking, multiplexing)
including interaction
between hardware and
software have been
addressed in the digital
components reliability
assessment RSA-model-for

the-programmable-
compenents. If the

dynamic interactions have
not been addressed a
rationale for not modelling
them should be provided.

Such analysis of dynamic
interactions needs specific
methods and tools and is not a
common practice for PSA. It
should rather be included into
the reliability analysis.

The paragraph has been fully revised - the
comment is not applicable anymore

Russia
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5.139

Para 5.139

5139 Theanabysisshoutd

This para is unclear. Examples
or explanation on what
dynamic intercations mean
should be provided, otherwise,
the para should be removed.

X<
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5.14

2nd line

“It is recognized that H-is-
notpossibleto-
demenstrate-thatall-

ble initiati
However; by using a
sufficiently comprehensive
combination of the
different approaches listed
in para. 5.13...”

Editorial change

ENISS
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5.14

The reliability of the
hardware modules should
be assessed using standard
techniques, if these
techniques can model
system behaviour, failure
modes and dependencies
identified.

Editorial correction

UK English spelling
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5.141

The reliability assessment
of software modules
should include an
assessment of existing
operating experience (also
from other NPPs or from
other industrial
applications) and an_
assessment of the
development process
(including validation and
verification process) to
gain as reasonable
confidence as possible for
the provided reliability
estimates. Forthe-

assessment-of operating
experience’® {18} The
reliability assessment of
software modules is still a
challenge. Recognized
industrial practice is still
to be established. -

Depending-on-the typeof

Editorial correctionsWe
propose to suppress the
sentences that describes in too
many details the possible
modelling approaches and
suggest a generic formulation
to state that R&D activities are
still conducted in this domain.

Reference [19] and
footnote kept







The treatment of the
recovery actions taken for
loss of digital
programmable system
functions, should be
coordinated with HFE
models of the main control
room design, minimum

ENISS 17 5.142 alarms and controls Editorial correction
inventory. If recovery
actions are credited to
back-up the loss of digital
programmable system
functions, possible
dependencies with the loss
of instrumentation should
be taken into account.
The reliability analysis of
digital programmable
systems, including.
communications networks,
should inelude-an-
ossibility of iﬁ(t):rzldsetgme The reliability analysis of
DOSSIDIILY OF INtersy programmable systems,
common cause failures;- . g T
including-communications- including communications
networks. Such We propose to require an networks, should include
. S analysis of the need to an assessment of
consideration should be A .

- - consider intersystem CCF intersystem common cause
paid to digital systems her th g fail h
carrying out similar or rather than requiring to assess failures. Sucl

- — intersystem CCF. If valid consideration should be
same functions. Fhisis- - - -
- evidence are provided to paid to computer systems
ENISS 18 5.143 relevant,forinstance,- . S
| | demonstrate that the carrying out similar or
. possibility for intersystem same functions. Should
. A CCF is extremely rare, then, credible dependencies in
> yhg this should be sufficient so the hardware and software
Outthe same safety that CCF are not included in of the two computer
HACtioR-are Dot compute the reliability analysis. systems be identified, they
be&sed_ Sy Ste.' S | should be taken into

any-d-Should credible
dependencies in the
hardware and software of
the two computer systems
should be identified, and;-
ifso, this-they should be

account in the Level 1
PSA.




taken into account in the
Level 1 PSA.

ENISS
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5.144

Uncertainties in the
modelling of digital
programmable systems
and data should be
addressed. H-is-expected-
that-the-medetting-

interactions: These
modelling uncertainties
should be identified and at
least qualitatively
addressed. Data
uncertainty should also be
addressed.

We propose to suppress
personal opinions from the
recommendation, unless it is
proven to result from a widely
recognized consensus.




USA

5.144

5.144 . Uncertainties in the
modelling of
programmable systems
and data should be
addressed. Even minor
changes in software can
significantly change
system behavior, and
aggregation of data from
similar, but not identical
software should be
carefully considered. Itis
expected that the
modelling uncertainties
will be significantly higher
for theanalysis of
computer based systems
than other systems,
because of the lack of
knowledge of detailed
failure modes, system
interactions and/or
hardware software
interactions.
Thesemodelling
uncertainties should be
identified and at least
qualitatively addressed.
Data uncertainty should
also be addressed.

Based on experience, it is very
important to highlight this
nuance with aggregating data
on operating experience in
software since it is different
from other components
modeled in PRAs.

>

Canada
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5.145

Please add the following
footnote related to this
para:“In system reliability
analysis, it is sometimes
assumed that certain
passivecomponents can be
omitted, based on the
argument that active
components dominate. In
applying this screening
criteria to common cause
analysis, it is important to
not exclude events such as
debris blockage of
redundant or even diverse
pump strainers”.

To provide more details on
modelling of passive
components.

Addressed by 5.78




Canada
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5.145

At the end of the 2 last
sentence, add the
following:“In addition, it
is expected that any
software errors that would
manifest are adequately
covered/bounded by the
common cause
methodology”.

The addition provides some
support for excluding
modelling of the software
errors

Addressed by 5.78

ENISS
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5.145

As stated in Ref. [20],
insights gained from PSA
should be considered in
the design of 1&C systems.
Derivation of 1&C systems
reliability should be
substantiated and use-

approaches comply with
national requirements and

practices (see IAEA Safety
Guide SSG-39).--
Assumptions-should-be-

First, as there is no
international recognized
consensus, we propose to
indicate that 1&C systems
reliability analysis should
comply with national
requirements and
practices.Second, we propose
to simply refer to SSG-39
rather than duplicate words
from this guide. Then, the
interested reader will find
more details in SSG-39.

This paragraph has been added to make
reference to SSG-39. Therefore, it is a kind
of summary of SSG-39 from PSA point of
view, but it is not a requirement otherwise.

Generally, the treatment of programmable

systems should not be different from other

systems. In any case, national requirements
and practices should be complied with.




Paragraphs 5.147-5.163
provide recommendations

Paragraphs discuss the data

Egypt 17 5.146 N for initiating event frequencies X
on the data for initiating | -1+ grom: 5147 t0 5.163.
event frequencies, ......
5.146 Reliability
parameters for software IAEA NP-T-1.13 does not provide
_ New Para should be estimated with For current situation it is additional information compared_ to 5.141
Russia 23 5.146 5 146 account for the useful to have at least some X (could be added as a reference besides IAEA
' information presented in refrences to data sources. NP-T-3.27 ref. [19]. [19] is much newer than
para 3.170of the IAEA IAEA NP-T-1.13.
publication NT-1.13.
5.146 Reliability
parameters for software For current situation it is
Russia 67 5.146 New Para | should be estimated with useful to have at least some X See above

account for information
presented in para 3.170f

references to data sources.




the IAEA publication NT-
1.13.

Canada
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5.152

“A frequency should be
assigned to each initiating
event group modelled in
the Level 1 PSA. The
frequency for the initiating
event group should be the
sum of the frequencies for
all the individual initiating
events assigned to that
group. The frequency
should be in occurrences
per reactor calendar year
(such that the frequencies
account for the fraction of
time the plant is operating
at power).”

Clarify that IE frequencies for
the at power PSA should be in
occurrences per reactor-year
(i.e., weighted by the plant
availability factor) rather than
in occurrences per full power
year (i.e., which assumes the
reactor is operating at power
100% of the time).

The frequency should be
in occurrences per reactor
calendar year such that the
frequencies account for the
fraction of time the plant is

in the applicable plant
operating state.

FRANCE -
CEA

77

5.154

A frequency should be
assigned to each initiating
event or initiating event
group modelled in the
Level 1 PSA. In
determining this
frequency, account should
be taken of all the causes
identified for the initiating
event.

>

Canada
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5.157

“Justification should be
provided for the numerical
values for the component
failure probabilities used
in the quantification of the

Level 1 PSA. Justification

should also be provided
for any component failure
modes that are excluded
from the PSA (e.qg., on the

basis of negligible
contribution to total failure

probability of the
component).”

Clarification. Earlier
paragraphs (e.g., 5.77)
identify that the fault tree
analysis should include the
“important” component failure
modes. The analyst should
justify why “unimportant”
failure modes can be
excluded, e.g., because they
have very small probabilities
compared to the failure modes
that have been included.

This addition suits better in the fault tree
analysis subsection (FMEA issue).
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5.157

Similar but different of
5.154. Please check.

[><

Russia
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5.158

5.158. For components
such as pumps that are
needed to operate for some
time post-trip, the mission
time should be specified.
Determination of
component mission times
should be defined-on-the
based onf the system
mission time defined
through accident sequence
analysis (see as-defined-in-
para. 5.52).

Editorial

>
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5.158

The Level 1 PSA report
should give a description
of each initiating event
identified for the plant
along with the mean value
and associated uncertainty
for the initiating event
frequency, the justification
for the numerical value
assigned to it and an
indication of the level of
uncertainty

X
Accepted with some

revisions

FRANCE -
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5.159

Determination of failure
probabilities should be
consistent with the type of
component, its operating
regime, its surveillance
(periodical tests...), the
boundaries defined for the
component in the Level 1
PSA model and its failure
modes.

FRANCE -
CEA
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5.163

This is valid for all other
PSA parameters not only
for components failure. To
move the paragraph in a
general section.

Moved to 5.151




After the 2" sentence in
this paragraph, add the
following sentence:“Logic
loops can be generated
during fault tree

To provide details on logic

Canada 47 5.165 integration due to mutual | X
- 00ps.
system dependencies,
often among the support
systems such as service
water, instrument air, and
electric power”.
For the approach using a
combination of small The fault tree linking approach
Egypt 18 5165 event trees and large fault | uses a combination of small X “Relatively small event
' trees (the fault tree linking | event trees and large fault = trees and large fault trees”
approach, see para. 5.4 and | trees.
5.5)
Paragraphs 5.166 and
5.167 provide
recommendations on Paragraphs discuss the use of
Egypt 19 5.166 meeting Requirement 18 computer codes for a Level 1 X
of GSR Part 4 on use of PSA start from: 5.166 t0 5.167.
computer codes for a
Level 1 PSA.
Presenting a risk metric for
quantifying  fuel  damage
encourages member states to
fuel damage frequency carry out these fuel damage
(point estimates and assessments, in addition to
uncertanty bounds or qualitative assessments. These
probability distributions) if | quantitative assessments are Section 5 covers the reactor, as explained in
Brazil 1 5.168 the assessment of the becoming increasingly X !

contribution of the damage
to fuel in the spent fuel
pool was defined in the
scope

important due to the large
number of plants in the life
cycle phases such as
decommissioning and the long
term operation, phases where
there is greater movement of
fuel

paragraph 2.3
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5.168

“(e) Importance measures
(such as the risk
achievement worth, and
the risk reduction worth,
Fussel-Vesely and the
birnbaum importance for
basic events) that are used
for the interpretation of the
Level 1 PSA;

To include the importance
measure of Fussell-Vesely and
birnbaum

ENISS
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5.168

For the approach using a
combination of event trees
and fault trees_

Editorial correction

FRANCE -
CEA
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5.171

The Level 1 PSA
documentation should
present the results of the
quantification of the Level
1 PSA and should describe
the most significant
sequences and minimal
cutsets {forthefaulttree-
linking-approach) and any
post-processing that has
been carried out

X

FRANCE -
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5.173

5.176
5.183...

The analyst should provide
a definition of the term ‘a
significant contribution to
the risk’

Not the analyst. To be defined
at  the more  general
level(similar in other
paragraphs)

There is a difference between meanings of
“significance”: significant from PSA model
and significance for decision making. Here
is meant “significance from PSA model
(cusets)”
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5.174

Related to this para, add
the following two
footnotes as examples of
how to demonstrate
convergence of results:1%
foot note:The cutoff/
truncation limit can be
established by an iterative
process of demonstrating
that the overall model
results converge and that
no significant accident
sequences are
inadvertently eliminated.
For example, convergence
can be considered
sufficient when successive
reductions in truncation
value of one decade result
in decreasing changes in
CDF, and the final change
is less than 5%.2nd foot
note:Typically in the
multi-unit CANDU PSA
,the solution of the
integrated fault tree for the
core damage state is
truncated at 4 orders of
magnitude below the most
likely minimal cutset, or at
1E-12 occlyr, whichever is
the highest.

To provide details on
convergence of results with
change in the truncation limit.

Too technical and detailed for this guide
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5.175

Footnote 19For a specific
basic event, the Fussell—-
Vesely importance
measure is the fractional
contribution to the total
frequency of core damage
for all accident sequences
containing the basic event
to be evaluated. Footnote
20 The risk reduction
worth is the relative
decrease in the frequency
of core damage if the
probability of the
particular basic event is
considered to be zero. The
risk reduction worth is a
direct function of the
reliability of the basic
event and can be used to
assess the contribution of
the basic event to the core
damage frequency.
Footnote 21 The risk
achievement worth is the
relative increase in the
frequency of core damage
if the failure of the
particular basic event is
considered to be certain.
The risk achievement
worth is a measure of the
importance of the function
performed by the basic
event. It identifies the
basic event playing a
major role with regard to
safety, even if the failure
rate of such basic event is
very low. Footnote 22 The
Birnbaum importance
measure is a measure of
the increase in risk when a
basic event is failed
compared with when the
basic event is operating.

The definition of importance
measures are incompatible to
each other.The basic event in
some definitions called
"component"”, “failure mode",
or "item of equipment”. It is
suggested to use the same word
"basic event" for all the
definitions.

X

Footnote  20"The  risk
reduction worth is the
relative decrease in the
frequency of core damage
if the probability of the
particular basic event is
considered to be zero. The
risk reduction worth is a
direct function of the basic
event probability and can
be used to assess the
contribution of the basic
event to the core damage
frequency." Footnote 21
“The risk achievement
worth is the relative
increase in the frequency of
core _damage if the
probability of the particular
basic event is considered to
be one. The risk
achievement worth is a
measure of the importance
of the function represented
by the basic event. It
identifies the basic event
playing a major role with
regard to safety, even if the
failure rate of such basic

event is very
low.”Footnote 22 “The
Birnbaum importance

measure is a measure of the
increase in risk when the
probability of the basic
event basic event is one
compared with when it is
zero.”
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5.176

Paragraphs 5.176 —5.185
provide recommendations
on meeting Requirement
17 of GSR Part 4 on
uncertainty and sensitivity
analysis for a Level 1
PSA.

Paragraphs discuss the
uncertainty and  sensitivity
analysis for a Level 1 PSA start
from: 5.176 to 5.185.

>
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5.178

5.180
5.184
5.185
5.187

The various importance
measures provide a
perspective on which basic
events, contribute most to
the current estimate of risk
(Fussell-Vesely
importance, risk reduction
worth), which contribute
most to maintaining the
level of safety (risk
achievement worth) and
for which basic events the
results are most sensitive
(Birnbaum importance).
For example, The
importance values should
be used to identify the
components and systems
that significantly
contribute to risk and
should be considered
carefully at the design
level or during the
operation of the plant. The
importance values should
be used to identify areas of
the design or operation of
the plant where
improvements need to be
considered. This should be
integrated in a more global
RIDM methodology (see
INSAG25 for example).

These paragraphs summarizes
a RIDM processes, but which
in fact is more complex a better
to make a reference to a IAEA
RIDM document..

[X




Canada

20

5.18

“The set of initiating
events identified should
include those that can
occur during all the
permissible plant
operating states, for
example, eperation-with-
one-of-the-coolant-losps-
Femeved-ram-seRien
power operation, start up,
hot standby, etc.”

Operation with one of the
coolant loops removed from
service” is a deviation from
normal operation conditions,
which subject to Operating
Technical Specifications
requirements.

This paragraph addresses ‘“permissible”
operating states, not “normal” operating
states. The paragraph points out that one
may need to consider IEs that are specific for
such states that are permissible (a limited
time).

Russia
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5.18

5.180. The analyst should
provide a definition of the
term ‘significant impact on
the results of the Level 1
PSA’ as used in para.
5.179. This could take the
form of a numerical
criterion in an absolute or
a relative form (see para.
5.170), a qualitative
criterion {e-g—intreduction-
ofa-new-accident
sequenece), or a
combination of both
quantitative and
qualitative criteria {e-g—
introduction-ofanew-

nifi -
seguence).

Removed words do not exactly
have connection to the
qualitative ~ measures  of
significance.

>
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5.184

Uncertainty distributions
should be specified for the
parameters used in the
quantification of the Level
1 PSA. This should be
done as part of the data
analysis. These uncertainty
distributions should be
propagated through the
analysis to determine the
uncertainties in the core
damage frequency. These
uncertainties should be
used to provide an
indication of the level of
confidence that can be
associated to any insight

Meeting risk criterion or target
is not the sole use of PSA.
Uncertainties have to be
considered for each PSA
applications and  insights
derived. For risk informed
decision making in particular it
is extremely important to avoid
bias in the risk evaluation.




or result derived from
Level 1 PSA-therisk-

criterion-ortarget-has-been
et

5.23. The causes of such
initiating events should be
identified and should be
taken into account in the

analysis. Ferinitiating-

The final sentence is not
exactly correct, because such
events should be analyzed

; E based on operational First sentence is kept and
Russia 9 5.23 of-causes-orwhere-more- experience. It is almost X
. . . . . connected to 5.22

than-one-fallure would-be- | impossible to identify all I EE——

necessary-forthe-initiating- | causes. Anyway, it has no

eventto-oceura-commeon- | connection to IES

approach-is-to-use-afault identification process.

| i

event—

5.24. ...(f) Any event

causing a reactor trip or .
Russia 10 5.24 immed%ate shutdowr? of hOtherW|se LOCAs are also X “(except LOCASs)” added

. ere

the reactor without

LOCAs.

“The Level 1 PSA should

be based on a

comprehensive set of

transients that ean could

occur. Examples-of-the-

types-oftransientthatecan- | Certain transients occur with

oceur-include-the- low probabilities, such as main
Canada 21 5.24 folloewing: In terms of steam or feedwater line X

principal effects on
potential degradation of

fundamental safety
functions, transients are
categorized into the
following categories:”

breaks.To improve clarity.




Any event not causing a-an
automatic reactortrip or
immediate demand for
shutdown of the
reactorAdd the additional
following
categories.Radioactive

IEs causing a reactor trip or
immediate administrative
demand for shutdown of the
reactor have been covered by
the listed categories.IEs not
causing an automatic or
immediate administrative
demand for shutdown of the
reactor, may not need to be
modelled later in  PSA

The first can be modified to "Any other
event causing a reactor trip or immediate
shutdown of the reactor (except LOCASs)"

This section discusses power operation level
1 PSA for reactor.

Canada 22 5.24 ) re!ease from or due to explicitly, e.q., loss of HVAC, X - Radioactive release from or due to failure
failure of a subsystem or waste treatment svstem failure of a subsystem or component and
componentRadioactivity Y K Radioactivity release due to failure of a

- etc. However, these IEs need
release due to failure of a to be identified in the IE support system or component are level 2
support system or S PSA or fuel pool related IEs
identification stage.ltems g), - - .
componentL oss of heat . - Loss of heat sink while reactor shutdown is
- - h), and i) added to make the
sink while reactor : - shutdown PSA IE.
listed categories
shutdown .
comprehensive and be
consistent with 5.25, 5.26 and
5.27.
The set of transients
should include loss of off-
site power as an internal
initiating event. The
initiating event involving
loss of off-site power
should be specified in
terms of the frequency of
occurrence and the .
. For loss of off-site power
duration of the loss of off- | . .. . .
. . initiating event, the different
site power, which should durati fol b
take into account the uratlor_ls ot 'oss may DE The proposal does not essentially improve
Egypt 8 5.25 treated in the PSA as different X

likelihood of recovery of
off-site power. The
different durations of loss
may be treated in the PSA
as different initiating
events (analogous to
different LOCA sizes) or,
alternatively, the
restoration of loss of off-
site power at the different
times may be treated as
headings in the event tree.

initiating events. This
clarification suggested to be
added.

the clarity of the paragraph.




This should be based on
details of the design and
operating experience in
relation to the grid
connections to the plant.

Egypt

10

5.26

A new para. suggested to
be added after para.
5.26"particular attention
should be paid to loss of
off-site power event when
it is followed by loss of all
on-site AC power in the
event sequence, since PSA
studies have shown that
this situation (known as
station blackout) has made
a significant contribution
to risk for a number of
plants. The combined
event (loss of all external
and on-site AC power) is
sometimes treated in PSA
as an initiating event in
itself. This is acceptable
provided that it is quite
clear from the
documentation that the
logic is correct in that
there is no double
counting (for example, the
frequency of loss of grid

The loss of off-site power and
loss of all on-site AC power
intiating events are closely
related, and sometimes treated
as one intiating event (station
blackout intiating event). This
para. is suggested to be added.

X<

First sentence added as a
new paragraph.




should exclude the
frequency of blackout) and
no omission".

Egypt

5.26

When loss of off-site
power that could occur

Editorial

FRANCE -
CEA

23

5.27

This is particularly
important where the
failure of a support system
could lead to a+reactortrip
initiating event and the
support system also
provides a safety function
after a-reactor-trip-the

initiating event.

Reactor trip is a particular case
of IE

Canada
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5.27

“This is particularly
important where the
failure of a support system

could lead to a+reactortrip
an initiating event and the
support system also
provides a safety function
after areactortrip the

initiating event.”

This applicable to any
initiating event.




Indonesia
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531

For pressurized water
reactors, loss of coolant
accidents is usually
categorized as large,
medium or small, mainly
on the basis of the
performance required from
the coolant injection
systems to mitigate the
loss of coolant accident.
For some small modular
reactors, due to integrated
design, initiating event of
loss of coolant accident is
eliminated or reduced

the  probability of the
occurrence of initiating event
of loss of coolant accident can
be eliminated or reduced

>

There is no need to point out design features
of SMRs in this context.

Indonesia

14

531

5.31. The set of loss of
coolant accidents
identified should be
categorized and grouped in
accordance with the
success criteria of the
SSCs that needs to be
operated to prevent core
damage.For pressurized
water reactors, loss of
coolant accidents is
usually categorized as
large, medium or small,
mainly on the basis of the
performance required from
the coolant injection
systems to mitigate the
loss of coolant
accident.For High
Temperature Gas Reactor,
loss of coolant accidents
gives other consequences
such as air ingress and
water ingress

to provide an example to
explain that different type of
reactor have different
requirements to protect from
the loss of coolant accident

X<

There is no need to point out design features
of HTGRs in this context.




FRANCE -
CEA
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5.34

(b) The success criteria for
the mitigating and support
systems8; (c) The effect of
the initiating event on the
availability and operation
of mitigating and support
systems, including the
presence of conditions for
signals that will actuate
protection actions or block
actuation of systems; (d)
The response expected
from operating personnel
(application of emergency
operating procedures...).

Credited systems have been defined in 5.4

No need to add “(application of emergency
operating procedures...)” here

Canada
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5.34

“Initiating events
categorized in 5.24 and
5.28 should be arranged-in-
; .
groupsHR-Wle a.”g“ e
.IQ.”.Q“.' g-properties-ofthe

grouped based on the .

similarity of the

following:The-aceident
ion followi

nitiating-event Initial
conditions; Fhe-success-

criteria-forthe-mitigating-
systems12 major effects
on mitigating systems;The-

effect-of-the-initiating-

ofsystems plant
response; The response

expected from plant
operating personnel.”

To improve the clarity

The proposal is another way of defining
principles to group IEs, but it is not
necessarily more clear than the original one.




Canada
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5.34

Related to this para, please
add the following
footnote:“An example of
initiating events that can
be grouped together is the
turbine trip initiating
event. This initiating event
can include various causes
of turbine trip, including
loss of condenser vacuum
and failures of the turbine
governor, as all these
failures cause the same
plant response”.

To provide an example of a
grouped event

Examples are nice but they expand the guide
which already quite detailed

FRANCE -
CEA

25

5.35

5.36

Similar  paragraphs, but
different  wording.  Please
check

Yes, the paras are similar, but 5.36 is seen as
clarification for the should statement in para
5.35 and reinforcement with additional
should statement.

FRANCE -
CEA
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5.38

Initiating events that could
cause a containment
bypass (e.g. steam
generator tube rupture or
loss of coolant accidents in
interfacing systems)
should not be grouped
with other loss of coolant
accidents where the
containment would remain
effective. This aspect may
be important especially for
RIDM when L2 PSA is
not available (higher
conseguences)

Proposal to explain why it is
important.

This aspect may be
important especially for
applications when Level 2
PSA is not available
(higher consequences).

FRANCE -
CEA
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541

The events that are
identified in the accident
sequences will relate to the
success or failure of the
safety systems, -and
human actions taken in
carrying out the safety
functions required for the
groups of initiating events,
other events..

Similar text with 5.60 (but 5.60
is more complete)

The events that are
identified in the accident
sequences will relate to the
success or failure of the
SSCs and human actions
taken in carrying out the
safety functions required
for the groups of initiating
events. ...




Canada
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541

“The events that are
identified in the accident
sequences will relate to the
success or failure of the

safeby-mitigating systems
and human actions”

Not only limited to “safety
systems”. To be consistency of
the discussion throughout the
section.

The events that are
identified in the accident
sequences will relate to the
success or failure of the
SSCs and human actions
taken in carrying out the
safety functions required
for the groups of initiating
events. ...

FRANCE -
CEA

28

5.42

A criterion (or criteria, if
appropriate) should be
developed for what
constitutes core damage or
a particular degree of core
damage. Criteria for some
other undesirable
consequence can be
defined (reactor vessel
cold overpressure,
reactivity transient, boiling
in spent fuel pool...)

other undesirable consequence
may be also assigned
(example: reactor vessel cold
overpressure, reactivity
transient, boiling in SFP...)

In addition, criteria for
other undesired
consequences may also be
assigned, e.g., reactor
vessel cold overpressure,
reactivity transient, and
boiling in spent fuel pool.

Canada
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5.42

footnote
13

“Several core damage
states can be specified,
depending on the degree
of the damage..fFor
example, in channel type
reactors, damage to
different numbers of
channels is usually
considered depending on
the severity of the
consequences.-{e—fFor
CANDU and RBMK type
reactors, the-criterion-is
severe core damage and is
defined as a condition
where there is extensive
physical damage of
multiple fuel channels due
to overheating leading to
loss of the core structural
integrityy.”

Editorial change.




FRANCE -

For sequences ending in a
safe stable state, the
accident sequence analysis
should be pursued over a
time period, ended with
the sequence mission
observation time, that will
allow for considering the
effect of long term
measures to be put in place

Systems mission time is not
identical with  sequences
observation time. Proposal to

Term "observation time" is not used in the

CEA 29 545 to ensure that the risk avg|d . thg confusion.One guide
estimate beyond the Ob.l‘.aCt'\.'e is to capture the
seqLENce mission mitigations needed at long
obci,ervation time is term to reach the success state
negligible ((loss of supply
of water reserves or of
long term reactivity
control) and possible cliff-
edge effects are
appropriately captured.

“... that will allow for
fg:gs'g T:Ln%gifg:%fe Clarify that the risk beyond the
put in place to ensure that mission time is negligible
- : when compared to the risk
the risk estimate beyond : .
the sequence mission time durlng_the misston, as opposed
Canada 28 5.45 is negligible (when to being negligible overall
compared to the risk @9, negligible when
during the mission) and compared to other background
that possible cliff-edge risks that the public is typically
. exposed to).
effects are appropriately
captured.”
(d) Maintaining the
FRANCE - 30 546 integrity of the primary Not in the scope of the

CEA ' circuit and-the- document.

containment.
5.64. The accident
sequence analysis will
identify accident
sequences where all the
FRANCE - 43 546 required safety functions
CEA ' have been fulfilled in a

satisfactory manner so that
core damage (or other
undesired consequence)
will not occur,




Russia

11

5.46

5.46. ...: {ayDetection-of

These are not safety functions.
Reactor trip is already included
in b)

Indonesia
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5.46

The safety functions that
need to be performed to
prevent core damage
should be identified for
each initiating event
group. The safety
functions required will
depend on the reactor type
and the nature of the
initiating event and will
typically include: (e) keep
the fission product in the
fuel matrix or in the
reactor core

Inserting (e) because keeping
the fission product in the fuel
matrix or in the reactor core is
one of the safety functions

X

The three main safety functions given in
5.46 cover the safety functions considered in
PSA.

Russia/ SEC
NRS

5.46

The required safety
functions will depend on
the type of reactor and the
nature of the initiating
event and will generally
include:(a) shutting down
the reactor and
maintaining its subcritical
state;(b) removing residual
heat from the core of the
nuclear reactor;

It is suggested to remove the
bullet (&) “Detection of the
initiating event and reactor
trip”, as it is contained in the
bullet (b) “Shutdown of the
reactor and  maintaining
subcriticality” detecting the
initiating event is not a safety
feature.

FRANCE -
CEA
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5.47

The mitigating and support
systems and actions by
operating personnel that
will need to be available to
perform each of these
safety functions should be
identified, along with the
success criteria for the
mitigating systems used in
performing these safety
functions.

credited systems

Indonesia
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5.49

Where redundant and
independent trains of the
credited system are
involved, the success
criteria should be defined
as the number of trains

To define the minimum level
of performance for credited
systems

X<

Dependences are considered later in the PSA
process.




that are needed to remain
operable.

Where multiple credited
systems are involved, the
success criteria should
take into account the
performance needed from
each of the different

To define the minimum level

Indonesia 17 5.49 systems. Where dependent | of performance for credited X See above

of the credited system are | systems

involved, the success

criteria should account for

the performance required

from each of the

dependent systems.
In some cases, the success
criteria may be also to avoid

FRANCE - 32 550 operator inopportune actions X This case is addressed in HRA (error of
CEA ' (for example not to stop safety commission)

injection, like TMI). To
complete?

5.50. The success criterion

for each action by

operating personnel should

consider the time between

the moment when based

on available information

the action can be initiated

Russia 12 55 and the first fast moment Original statement  was X

the action even correctly
performed is not able to
lead to the successfut of
the required system
function (considering the
time required for diagnosis
and for action
performance).

misleading




Turkey
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551

....... if the break occurs
in any leg connecting to
reactor directly, the flow

Clarification. There are some
new designs which include
connection of HP-ECCS
directly to reactor chamber. In
this format, sentence may be
interpreted as that designs will
not have loss of ECCS in case
of break in that connections.

>

FRANCE -
CEA
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5.52

The systems success
criteria should specify the
system mission time
according with the
accident sequences
modeling (see 5.45) se-that
the-reactorreaches-a-safe-
stable state-and-that-will-
alowforltong-term-

to-rraintain-this-state: In
many cases, this has been
taken, by simplification, to
be 24 or 48 h for most
initiating events

Proposal to avoid duplication
and different wording for the
same item. Itis
simplification.

FRANCE -
CEA

34

5.52

For new designs that
provide the features to
delay core damage,
consideration of a longer
sequences observation
time and systems mission
time may be necessary.

Second part duplicate 5.45

It's a duplicate but it is good to repeat here
so that 24/48 h is not categorically used for
all sequences




Russia

13

5.52

5.52. The success criteria
should specify the system
mission time so that the
reactor reaches a safe,
stable state and that will
allow for long term
measures to be put in place
to maintain this state,
based on the sequence
mission time defined in
para. 5.45. In many cases,
this has been taken to be
24 or 48 h for most
initiating events. The
mission time should be
defined adequately for
capturing possible cliff-
edge effects and assuring
that the residual risk
accrued after the mission
time is negligible. Fer

: :
features-to-delay-core-

Sf‘ISte' S)-consideration of

The addition is suggested to
highlight the need to capture
cliff-edge effects in PSA
model (e.g. depleting of tanks
or batteries). This is not the
feature of passive systems
only.Availability of passive
systems does not mean that
systems should have longer
mission time in the model.

>

Canada
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5.52

At the end of the para,
please add:“The choice of
the mission time should be
justified”.Also add the
following footnote related
to mission time:“As an
example, for multi-unit
CANDU PSAs, the
longest credited mission
time for any system has
been set at 72 hours. This
is a conservative value
since this allows enough
time to take suitable
beneficial action to alter
the course of an accident
sequence”

To provide justification of the
choice of the mission time, and
to provide an example of PSA
mission time.

All choices made in PSA should be justified.

(examples are nice but they expand the guide
which already quite detailed)




UK

5.52

Edit the second and third
sentence to:In many PSAs
this has typically been
assumed to be 24 or 48
hours, however this should
be justified and extended
if required depending on
the system, initiating event
and accident sequence.
For designs that provide
features to delay core
damage (e.g. passive
systems) or initiating
events which prevent or
delay long term measures
being put in place,
consideration of a longer
mission time may be
necessary.

Whilst it is not considered
necessary to include specific
durations longer than 48
hours, it is useful to reflect
that consideration of longer

durations may be appropriate.

[><

Comment is taken care by
the modification proposed
above.

FRANCE -
CEA
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5.53

Identical with 5.48. Please
check

5.53 can be deleted

Canada

30

5.53

It is a good practice to
specify these actions in a
cooperative effort between
by operating personnel, ...

Editorial change

5.53 is deleted

Germany

5.53

The success criteria should
define the actions by
operating personnel that
are needed to bring the
plant to a safe, stable
shutdown state as defined
by the plant procedures. It
is a good practice to
specify these actions in a
cooperative effort between
by operating personnel,
systems analysts and
human reliability analysts.

Editorial

The sentence “It is a good
practice to specify these
actions...” is deleted since
it is a repetition of 5.48.




Indonesia

18

5.53

The success criteria should
define the actions by
operating personnel that
are needed to bring the
plant to a safe, stable
shutdown state as defined
by the plant procedures. -

Similar with para 5.48: The
actions by operating personnel
that are necessary to bring the
plant to a safe, stable state
should be identified on the
basis of plant procedures
analysis. It is a good practice
to specify operator actions in a
cooperative effort between
plant operators, systems
analysts and human reliability
analysts

>

FRANCE -
CEA
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5.54

The Level 1 PSA
documentation should
include a list of the safety
functions, mitigating
systems, support systems
and actions by operating
personnel that are
necessary and associated
success criteria for each
initiating event to bring
the reactor to a safestable-
shutdewn state.

Safe state is not necessary
shutdown state

Canada
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5.54

The Level 1 PSA
documentation should
include a list of the safety
functions, credited
systems, support systems
and actions by operating
personnel that are
necessary for each
initiating event to bring
the reactor to a safe-stable-
shutdown state.

The reactor could be brought a
safe state without shutdown.

ENISS

5.54

The Level 1 PSA
documentation should
include a list of the safety
functions, credited
systems-suppert-systems-
and actions by operating
personnel that are
necessary for each
initiating event to bring
the reactor to a safe, stable
shutdown state.

No distinction should be
introduced between credited
systems and support systems.
Support systems are part of
credited systems.




The success criteria for the
credited systems should be
justified by supporting
analysis. Supporting
analysis would include the
thermohydraulic analysis
for decay heat removal
following transients and
loss of coolant accidents,
and neutronics analysis for

We do not consider that an
independent review is
specifically needed on TH/N
analysis  supporting  the
definition of success criteria.

ENISS 6 5.55 reactor shutdown and Instead, we propose to stress
hold-down. Supporting that computer codes that may
analysis should be based be used should be
on the plant specific data appropriately qualified and
(whenever possible); and used over their domain of
should conform to the best | validity
practice for using the
qualified and valid
computer codes anre-
should-be-independently-
reviewed.

A new para. suggested to

be added after para.

5.58The computer codes

used in the PSA should be

validated and verified. In According to para. 4.60 of
this context, validation is GSR Part 4, Any calculational
defined as providing the methods and computer codes
theoretical examination to | used in the safety analysis shall

Egypt 11 558 demonstrate that the undergo  verification and X Covered by 5.58

calculation methods used
in the computer code are
fit for purpose and
verification is defined as
ensuring that the
controlling physical and
logical equations have
been correctly translated
into computer code.

validation to a sufficient
degree. So verification and
validation for computer codes
are essential and should be
reflected in this Safety Guide.




Indonesia
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5.58

This paragraph provides
recommendations on
meeting Requirement 18
of GSR Part 4 [3] on use
of computer codes for a
Level 1 PSA. The
computer codes used to
justify the success criteria
should be well qualified to
model the transients, loss
of coolant accidents and
accident sequences being
analysed and to obtain a
best estimate prediction of
the results. The computer
codes should be used only
within their established
realm of applicability and
should be used only by
qualified code users. It is
recommended to use
couple hermohydraulic -
neutronics codes. Best
estimate input data and
assumptions that avoid
unnecessary conservatisms
should be used whenever
possible

The Thermohydraulic-
Neutronics couple calculations
give more alternative
calculation for more than 1
dimension calculation

X

There is no need to provide further
recommendations in this context.

FRANCE -
CEA
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5.59

Before
5.59

Modelling of accident
sequences section may be
moved before Safety
functions, safety systems
and success criteria
section

Considering that this is a revision by
ammendment, we suggest to keep it
consistent with the current Safety Guide

Pakistan

5.59

5.7

Brief description about
supporting analysis
required for accident
sequence modeling and
HRA may be added.

During the development of
Level 1 PSA, supporting
analysis are required for
confirmation of success/failure
of event tree sequences as well
as for calculation of operator
actions time windows when
this information cannot be
explicitly  extracted  from
design documents.

X<

This topic is already discussed in several
paragraphs.




The structure of the event
tree should take account of
the time sequence of the
headings on the event tree
representing actions by
operating personnel or
actuation of systems. The
most natural way is to
order them
chronologically, following
the time sequence of the

From practical point of view

The structure of the event
tree should take account of
the time sequence of the
headings on the event tree
representing actions by
operating personnel or
actuation of systems. The
most natural way is to
order them

FRQEXE i 38 5.61 demands made on the this recommendation can not X chronologically, following
systems or on the be fully applied. the time sequence of the
operating personnel. demands made on the
Nevertheless model systems or on the
optimization may be operating personnel.
needed to reduce the ET However, the headings can
size and the duration of be sometimes ordered in
quantification, since the another way to simplify
minimal cut sets treatment of dependencies
determination is not or to reduce model size.
impacted by the order of
the event tree headings.

5.61. The structure of the

event tree should take into

account the time sequence

of the headings on the

event tree representing

actions by operating

personnel or actuation of

systems. The most natural “However, the headings

way is to order them can be sometimes ordered
Russia 14 5.61 chronologically, following X in another way to simplify

the time sequence of the
demands made on the
systems or on the
operating personnel.
However, it is allowed to
order headings in other
way so that it simplifies
treatment of dependencies
or reduces model size.

treatment of dependencies
or to reduce model size.”




FRANCE -

The event tree structure
should take into account
functional and physical
dependencies (see para.

CEA 39 5.62 5.90) that may occur as a 5.90 is more complete
result of initiating event,
equipment failures, and
human errors. ..
Dependencies-between-
Sy ¢ 5 Not mentioned in 5.90
FRANCE - 40 5.62 Feferrod-to-as systerms Different from  functional
CEA interactions)-should-also- .
be-representod-on-the- dependencies?
eventtree:
Similar with 5.40 but . . . .
FRégXE- M 563 better wording than 5.40. ?éégir;smzztsmtroductlon to the following
Please check
The accident sequence
analysis should cover all
relevant combinations of
success or failure of the
_saf-e%y_g_gmltl_ ating systems Not only limited to “safety
in responding to the tems” Tob tency of
Canada 32 5.63 initiating event group and Sﬁ' s Zl.ns - 10 erc]onsmhen yh credited systems
should identify all accident t € discussion throughout the
e section.
sequences leading either to
a successful outcome,
where sufficient safety-
mitigating systems have
operated correctly
Forexample for CANDU- | Delete this text since it does
type-reactors-the-different- | not reflect current CANDU
accidentsequences- PSA practice. Although past
representing-the-end-states- | practice for CANDU PSAs
of the-event trees-are- was to use FDCs as the plant
clearhy-defined-asfuel- damage states, the latest
Canada 33 5.64 damage-categories{(FBC)- | CANDU PSAs use different
(e.g-FDCL-FDC2)- plant damage states than the
Examples-of fuel-damage- | FDCs (e.g., FDC2 is now
categoriesfor CANDU- subdivided into  several
type-reactors-could-be- different PDSs in the Level 2

PSA).




Canada
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5.65

Add the following
footnote related to this
para:“The combination of
Level 1 end-states
involving severe core
damage and failures of
containment subsystems
may be generated by
means of a Bridging Event
Tree (Ref IAEA SSG4).

Guidance for generating plant
damage states that will be an
input for the Level 2 PSA

The combination of Level
1 end-states involving
severe core damage and
failures of containment
subsystems may be
generated by means of
interface event trees

Indonesia
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571

The next step in the
analysis is to model the
credited system failures
that are identified in the
accident sequence
analysis.

To be in consistent with Para
5.40

X

Indonesia
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571

If this is done by means of
fault tree analysis, then the
top event of the fault tree
is taken as the credited
system failure state(s)
identified by the event tree
analysis

To be in consistent with Para
5.40

>

FRANCE -
CEA

44

5.73

Where fault trees are used,
they should be developed
at a level of details
sufficient to capture the
possible dependencies and
to provide a complete
logical failure model for
all the mitigating system
failure states identified by
the event tree analysis.

Dependencies is the most
important aspect

[X

Canada
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5.74

“The failure criterion that
provides the top event of
the fault tree for each
safety-mitigating system
function should be the
logical inverse ...”

Not only limited to “safety
systems”. To  bring
consistency in the discussion
throughout the section.

safety function




FRANCE -

The level of detail of the
analysis is generally left to
the discretion of the
analyst, but it should be
sufficient to capture the

Dependencies is the most

45 5.76 ossible dependencies and | .
CEA Ft should bepconsistent Important aspect
with the available data on
component failures and the
proposed applications of
the Level 1 PSA.
The level of detail of the
“The level of the analysis analysis is generally left to
detail is generally left to the discretion of the
the discretion of the analyst, but it should be
analyst, but it should be sufficient to capture the
Canada 36 5.76 consistent with the To improve the clarity. possible dependencies and
available data on it should be consistent
component failures and the with the available data on
proposed applications of component failures and the
the Level 1 PSA.” proposed applications of
the Level 1 PSA.
It should also include
passive components whose
FRANCE - 46 578 failure could lead to Also detected can lead to
CEA ' failure of the system, for systems failure
example, undetected filter
blockages and pipe leaks.
“The fault tree model
Regarding the should be developed in a
FRANCE - _dependencies ok \_/vith_ the way t_hat ensures that Fhe
CEA 47 5.78 5.79 idea but the wording is functional dependencies

different from 5.90. Please
check

and component failure
dependencies are taken
into account explicitly.”




5.78... Omitting explicit
modelling of these
dependencies may
significantly bias the
results and underestimate
the relative importance of
the support systems.
Passive component may

It is impossible to include all
passive components (pipelines,

X Accepted with some

revisionsPassive

component (e.q. pipelines,

cables) may not be

included in the PSA model
if it is shown that its
reliability is an order of
magnitude _higher than
reliability of any
component considered in
the model which failure has

Russia 15 5.78 not be included in the PSA | cables, etc.) in the model. This the same
model if it is shown that its | is also in line with TECDOC- consequences. Passive
reliability is an order of 1804 — b
magnitude lower than componer}t may €
T excluded in the PSA model
reliability of any P -
- . if it is shown that its
component considered in o
- - reliability is an order of
the model which failure -
magnitude  lower than
has the same. Py
reliability of any
consequences. - -
component considered in
the model which failure has
the same consequences.”
A passive component may
not be included in the PSA
model if it is shown that
its reliability is orders of PSA model cannot include
Russia/ SEC magnitude higher than the | failures of all available passive .
4 5.78 I A X See previous comment
NRS reliability of any of the components (e.g. pipelines,
components considered in | cables).
the model, the failure of
which has the same
consequences.
Agree that the paras are similar, but they
FRANCE - Second part similar with have slightly different twist. 5.75 is related
CEA 49 5.79 5.75 but different wording. in general to all the basic events moddeled in

Please check.

the PSA, whereas 5.79 is more related to the
components boundaries resolutions




FRANCE -
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5.84

Similar with 3.2 but better
text in 5.84. Please check.

The para 3.2 was
shortened as follows:

3.2. It should be
recognized that the
intended applications of
PSA may impose
additional requirements on
the scope of the PSA, on
the modelling approaches
and on the level of detail.
If such additional
requirements are taken
into account at the
planning stage of the PSA
project, it will help to
avoid inconsistencies in
the results and insights
obtained. For instance, if it
is planned to use the PSA
for the development of a
severe accident
management programme,
a Level 2 PSA should be
performed. An extension
to Level 2 or even Level 3
PSA should be also
required if it is to be used
to support definition of
emergency planning
zones. As another
example, if it is planned to
use the PSA model as a
basis for a risk monitor,
the PSA model should be
‘symmetrical’ in terms of
the modelling of initiating
events7. More details on
the features of PSA
necessary for various
applications of PSA are
provided in Section 12.




5.85. Functional
descriptions should be
produced for each of the
safety mitigation and

FRANCE - 51 585 support systems modelled X__Accepted with some
CEA ' in the Level 1 PSA to revisions
ensure that there is a valid
and auditable basis for the
logic model being
developed.
At the end of the bullet (a),
?gs%IuTtilgenlinnE;togsa Information added in support
e ' of the limit of resolution for L
Canada 37 5.86 minimum, extend to the. modelling component failure Said in 5.74 and 5.78
component level for which mode
sufficient data is '
available”
Canada 38 5.86 t0 5.88 Paragraph 5.87 is missing. | Editorial change X
The two systems "power" and
"electrical” have the same
meanin and used X _Accepted with some
.(d) The support system interchz?ngably, so it is revisionsinstrumentation
Egypt 12 5.86 |nter_face_s 9. power, suggested to mension only one X and control system cannot
gyp g9 y X \'%
cooling, instrumentation - S S
and control, ventilation). system. Also other Sl_Jpport be Con_51dered as_‘“‘pure
systems can be considered supporting system
such as instrumentation and
control, ventilation.
The paragraph says: “A
simplified schematic diagram
should be provided for each
system which shows the system
as modelled in the fault tree,
including the normal
. configurations of the
Rus?\:;/SSEC 5 5.86 To clarify components”. It is X

recommended to give
clarification or to bring another
wording to this paragraph,
since it is not clear what is
meant by  “the normal
configurations of the
components”.




FRANCE -
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5.88

The functional
descriptions and
schematics provided for
the safety mitigation and
support system should

X
Accepted

with

some

revisions

FRANCE -
CEA
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591

leading to the
unavailability of
mitigating and support
system components

X
Accepted

with

some

revisions

FRANCE -
CEA

54

5.92
5.93
5.94

Modeling in ET or FT not
coherent between the three
paragraphs. Replace by
PSA model?

FRANCE -
CEA

55

5.93

Functional dependencies
should not be included
among the component
failure dependencies in the
common cause failure
probabilities of the system.

Rathercomponentfailure-

el |

Not corresponding to a PSA
technique

X

FRANCE -
CEA
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5.95

The sets of redundant
equipment where
component failure
dependencies could arise
should be identified and
included in the Level 1
PSA model for the
common cause failure of
these components. There
are a number of methods
available for modelling
common cause failure in a
Level 1 PSA and the
method chosen should be
supported (when possible)
by the collection of data.

Is necessary to model CCF
even if the data collection is
not possible (new plants, not
enough OP ex..)

X<

FRANCE -
CEA
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5.96

The analysis should
identify all the relevant
component groups and the

The notion of important failure
modes is not clear




important-relevant failure
modes.

Libya

5.96

4.Recent developments in
the area of human factors
in accident conditions to
supplement the paragraphs
5.96 —5.113

Its seems the article use may be
incorrect here

[><

The comment needs clarification

FRANCE -
CEA
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5.98

If expert judgement is to
be used for the assignment
of common cause failure
parameters (when neither
plant specific data nor
generic data are available),
an appropriate justification
should be provided for the
data and errer-facters-
uncertainty parameters-
assigned and should be
commensurate with the
uncertainty in the process
of specifying the common
cause failure parameters.
One case for use of only
generic data could be for
the PSA at design stage of
a new nuclear power plant.

Not necessary lognormal

>

FRANCE -
CEA
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5.99

The human errors that can
contribute to the accident
sequences development
and to the failure of safety
systems

Human actions are involved
also in acc seq dev

The human errors that can
contribute to the failure of
safety functions or the
failure of credited systems
should be identified and
included in the logic
model.

FRANCE -
CEA

60

5.99

plants; fault sequences
involving human failure

events leading to initiating
events or failure to
mitigate them often make

high degrees of redundancy,
diversity and reliability of
safety systems is not the direct
cause of human errors
contribution to risk

X<




a significant contribution
to the core damage

frequency.
l - —
to-check-the-approach-
i i - -
FRANCE - apphied-against ¢ 5”5' the This step is useful and could lead to useful
CEA 61 5.99 I Not PSA technique insights regarding the utilization of specific
approach.
ecessa },I_step_ls_ for al .
“... j i
Given-the '|g_ sleg_ ees
of edul_ sla_l_ey dﬁ versity
i - -
s_yste s 3'9.3”5 . Not clear.This sentence is too
¢ | 9 subjective and should be
| faul removed.High degrees of
Canada 39 5.99 - " - redundancy, diversity and X
Hvolving R .Ia.'l.l’"e. reliability are not direct cause
Svents EEE I'Ig toinitiating of human errors contribution
. to risk.
|t_|ga_tse_ the glte_ aKe
fothoeomcomog -
Human errors that can
contribute to a functional
The human errors that can . . .
. . failure without the failure of
contribute to the failure of
- the related systems should be
Hunga safety functions or the addressed too. For example
gary 6 5.99 lines 1-2 | failure of credited systems - : ample, X
Attila failure to initiate

should be identified and
included in the logic
models.

depressurization is a human
failure event that can lead to
depressurization failure
without equipment failure.




Pakistan

5.99

5.124

No explicit information on
screening criteria of Type-
A and Type-C human
errors is provided. A
screening criterion may be
added for these kinds of
operator errors separately.

Qualitative  screening  of
human errors is an important
part of the HRA and must be
defined before performing the
task. As the screening of
internal fire and flood sources
is provided in the guide,
similarly some guideline may
be included in the document to
suggest some criteria for
qualitative screening of human
errors for internal initiating
events, internal fire and
internal flood PSA.

[><

The comment presumably refers to
“qualitative screening” since information on
“quantitative screening” is given in the guide
(5.120). The purpose of “qualitative
screening” would be to screen out HFEs
based on some rules. This is defined in
5.104-5.112, which specify HFEs to be
covered by HRA.

Germany
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6.01

Item
(a)Line 4

... Examples of internal
hazards are internal fires,
internal floods, internal
explosions, internal
missiles (e.g. turbine
missiles), drop of heavy
loads, on-site
transportation accidents
and releases of hazardous
substances from on-site
storage facilities.

Clarification

[X

Germany
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6.01

Item
(b)Line 3

... Examples of natural
external hazards are
seismic hazards, external
floods, high winds;; or
severe weather conditions;
examples for human
induced hazards are
aircraft crash, explosion
pressure waves (blast),
off-site transportation
accidents, or releases of
hazardous substances from
outside the nuclear power
plant site.

One important example was
missing, grammar

X<




Germany
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6.01

Line 19

Hazards-including-
combined-ones Single
hazards as well as
combinations of hazards
(called combined hazards)
can damage the plant
SSCs and thus generate
accident sequences that
might lead to core damage
(or to other undesired end
states as appropriate, if
these are to be considered
in the Level 1 PSA).

More precise wording and
explanation of  combined
hazards

>

Hungary
Attila

33

6.01

After
point (b)

There is no international
consensus on how to
distinct external hazards
from internal hazards.
For example, according
to IAEA NS-G-3.1,
events originating on the
site but outside the
buildings important to
safety should be treated
the same manner as off-
site external events, but
taking into account the
higher level of control
over these events (this
includes any coupled
facilities on the site, e.g.
to produce hydrogen).

In the latest Revision of Safety
Guide NS-G-3.1 the proposed
text is stated as the definition
of external hazards. Moreover,
according to paragraph 4.26. of
NS-G-3.1: “On-site transport
of hazardous material relevant
to collocated nuclear
installations should also be
considered as potential sources
of HIEEs.” In some of the
member states, external man-
made hazards are defined as
human induced hazards that
occur off-site or on-site outside
the technological buildings.
We prefer such a definition to
the one presented earlier in the
document.

>

In line with SSG-64 and DS498 (which will
become SSG-68) the proposed text change
cannot be accepted

Russia
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6.01

6.1 ... Combinations of
hazards cover
combinations of external
with other external
hazards, external with
dependent internal hazards
and internal with
dependent internal
hazards. Combinations of
hazards might have a
significantly higher impact

E.g we can consider
seismically induced internal
fires, or fire induced internal
flooding due to fire
extinguishing system
operation, but their
independent emergence. It
would be more correct to use
term  Dependent internal
hazards, rather that hazards

X<

In line with IAEA SSG-64 and
corresponding operating experience with
hazard combinations the proposed new text
is too limited and cannot be accepted.




on plant safety than each
individual hazard
considered separately, and
the occurrence frequency
of hazards combinations
may be comparable to that
of the individual hazards,
e.g. a severe storm may
cause important
precipitation together with
simultaneous dam failure
resulting in high water
level on the plant
platform.It should be
emphasized that
independent internal
hazards are not
considered.

combination  (for internal
hazards).

Russia
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6.01

«Hazards including
combined ones can
damage the plant SSCs
and thus generate accident
sequences that might lead
to core and/or fuel damage
(or to other undesired end
states as appropriate, if
these are to be considered
in the Level 1 PSA)».

For a clear understanding of
the purpose, it is proposed to
describe it in detail (1.4 SSG-
3)

X

Both core and fuel damage

are covered in the
document. As it is
described in the very
beginning of the document

both core and fuel
damages are covered.
Sections 5 to 9 focuses
only on the reactor core.
Then the fuel damage is
described in more detail
separately in Section 10.
Thus the Section 10 starts
with the following
statement “...Level 1 PSA
for the spent fuel pool is
based on the same
methodology as Level 1
PSA for the reactor core
outlined in Sections 5-9.
Accordingly, the general
process for conducting
Level 1 PSA for the
reactor core should be
adapted for the spent fuel
pool, considering the




specific aspects addressed

in this section”.




Germany
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6.02

First
sentence

A consistent approach
should be applied to the
identification of internal
and external hazards and
the analysis of their

contribution to core and/or

fuel damage frequency.

Addition  for  consistency;
Hazards PSA are not limited to
the reactor but should also
include the spent fuel pool
(SFP), therefore “and/or fuel”
needs to be systematically
added.

X

Both core and fuel damage
are covered in the
document. As it is
described in the very
beginning of the document
both core and fuel damages
are covered. Sections5t0 9
focuses only on the reactor
core. Then the fuel damage
is described in more detail
separately in Section 10.
Thus the Section 10 starts
with the following
statement “...Level 1 PSA
for the spent fuel pool is
based on the same
methodology as Level 1
PSA for the reactor core
outlined in Sections 5-9.
Accordingly, the general
process for conducting
Level 1 PSA for the reactor
core should be adapted for
the spent fuel pool,
considering the specific
aspects addressed in this
section”.

Germany
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6.02

Item 3

(3) Hazard screening
analysis, both quantitative

qualitative gualitative and_
guantitative;

Correct order, first qualitative,
then quantitative

X<




X

5168 -intevel 1 PSAfor “As explained in para.
internal-initiating-events- 5.165, if the technique used
in-order-to-eliminate-logic- to break logic loops within
loops,-reduced-fawit-tree- Level 1 PSA for internal
models-are-developed-by- initiating events consists of
removing-submedels- removing sub-models
representing-randem- The elimination of logic loops representing random
fathures-ofcomponenis— do not lead at removing failures of components
Forexamplerto-eliminate- | submodels representing Attention should be paid
the-logic-loop-between- random failures of for_example to eliminate
service-water-and-power components. Other techniques the logic loop between
FRANCE - . -

CEA 85 6.05 supply—the—l%%eiau# are u.sually em_ployed service water and power
trees-of specific-busesare- | (example: using copies of supply, the links to fault
removed—Dependent specific FT not connected the trees of specific buses are
fatlures-ofthese- support systems but checking removed. Dependent
compenents-fwhese- that all dependencies and failures of these
random-fatlures-have been- | failures are still modelled). components (whose
eliminated-from-the-logic- random failures have been
modehresulting-from- eliminated from the logic
damage-due-to-internal-and model)  resulting from
external-hazards-should-be- damage due to internal and
eorporatecnthe Level b external hazards should be
RSA-modelsfornternal incorporated in the Level 1
anchexternal-hazards— PSA models for internal

and external hazards. ©
Plant layout, geography .
Germany 19 6.06 Item c and topography of the site Missing aspect added, X
and its surroundings; grammar
Environmental-conditions:- I Information on
. ' meteorological, hydrological
anormation processes a_nd phenomena is
| extremely important for the
on observations of
meteorological and correct development of the
) hydroloical processes PSA of external ha_zar(_js. When

Russia 28 6.06 (d) - analyzing combinations of X

and phenomena in the
external hazards, the

area where the NPP site is
located in maximum detail
in accordance with the
country’s natural
phenomena observation
program.

importance of the most
detailed observation data for
meteorological and
hydrological processes and
events becomes critical




Current information on the
location of pipelines,
transportation routes (air,
water, rail, road) and on-

It is highly recommended to
focus efforts on collecting
information on the current
state of industrial facilities and
infrastructure, since, especially

Russia 30 6.06 E) site and off-site storage in developing countries, the X
facilities for hazardous situation with the location of
(e.g. combustible, toxic, industrial facilities can change
asphyxiant, explosive, rapidly, so that long-term,
corrosive) materials; obtained 10 years ago, will no
longer be suitable for analysis
It is highly recommended to
focus efforts on collecting
information on the current
. . state of industrial facilities and
ICurrgnt mff(_)r(rjnathnlon éhe infrastructure, since, especially
Russia 31 6.06 F) ocation of industrial an in developing countries, the X

military facilities in the
vicinity of the site;

situation with the location of
industrial facilities can change
rapidly, so that long-term,
obtained 10 years ago, will no
longer be suitable for analysis
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6.08

In the list of internal
hazards, add the
following:(j) Vehicle
Impacts - Onsite Vehicle
Movement(k) Vehicle
Impacts - Within
Generating Station
Buildings(l) Static
ElectricitylIn the list of
external natural hazards,
add the following(j)
Animals

To complement the list of
hazards

X (Reason: to be in line
with IAEA Guides SSG-
65, DS498, etc. and
international good practice,
e.q. from ASAMPSA E,
and to have a
comprehensive list: ” The
task of hazard
identification should aim to
generate a _comprehensive
and traceable list of
potential _internal  and
external hazards. Examples
of specific hazards and
hazard groups are (see Refs
[6, 7, 21-25]):Internal
hazards: Internal
fires;Internal
explosions;Internal
missiles;Pipe breaks
(including pipe whip and
jet effects);Internal
flooding;Heavy load
drop;Onsite

electromagnetic
interference;Onsite release

of hazardous
substances;High  energy
arcing fault (HEAF);On-
site transportation
accidents;Onsite static
electricity (Large Eddy
Currents);Radiation
accidents in other reactor
units or radioactive sources
collocated at the same
site;External natural
hazards:Seismic
hazards;Hydrological
hazards, such as external
floods!® and
others;Meteorological
hazards!, such as high
winds, precipitation,
extreme temperatures, etc.;
Extraterrestric phenomena,
such as meteorites, solar




flares, etc.;Biological
phenomenal®;Geological
phenomena;Natural

fires;External human
induced

hazards:Accidental aircraft
crash.Offsite human

induced fires (from
industry or military
installations);Offsite
explosion pressure waves
(blasts) (from industry or
military
installations);Offsite
transportation  accidents
(air, rail, road,
water);Offsite industrial
storage accidents;Offsite
releases  of  hazardous
substances;Offsite
electromagnetic
interference;Offsite  static
electricity (Large Eddy
Currents);

Finland

6.08

Footnote
25

External floods is a hazard
group that includes
multiple hazards such as
dam failure, tsunami,
meteotsunami, riverine
flood, storm surge

A tsunami-like wave of
meteorological  origin  can
cause a significant risk in
certain areas

X (see above




Finland

6.08

Footnote
26

High winds is a hazard
group that includes
hazards such as tornado,
hurricane/typhoon,
downburst and straight
wind.

Downbursts can cause very
strong winds.

X (see above)

Germany
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6.08

Items of
internal
hazards

Internal hazards: (a)
Internal fires; (b) tnternal
explosions; (c) taternal
missiles; (d) Pipe whip
and jet effects;(e) tnternal
floodsing; (f) Collapse of
structures and falling
objects with a focus on
hHeavy load drops; (g)
High energy arcing fault
(HEAF); (h)
Electromagnetic
interference; (i) Release of
hazardous substances
originating from within the

site boundary inside-the-
plant.

Clarification

X (see above)

Germany
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6.08

Items of
external
natural

hazards

External natural hazards:
(a) Seismic hazards; {b)-
External-fires—(eb)
External floodings? and
other hydrological
hazards; (dc)
Meteorological
conditions?® covering high
winds?, precipitation, etc.;
(ed) Extraterrestric
phenomena, e.g. solar
flares, meteorites;(e)
Biological phenomena?’;_
(f) Extreme-

meteorological-
o 2&@_}

{h} Geological

phenomena; (g) Natural

external fires. {)-Selar
storms:

The list should be systematic,
following international
practice (e.g. from EU Project
ASAMPSA_E) and provide
only groups/classes of hazards,
with  few examples for
explanation

X (see above)




External human-induced
hazards covering at least:

- {a) Aircraft crashes
(accidental, military and
civil aircrafts);

- {b) Off-site explosions
pressure waves (blasts);

- {e) Off-site transportation

More precision and
completion: In contrary to the

Items of / : - natural external hazards, there
accidents (air, water, rail
external road): are no real sybgroups (classes)
Germany 22 6.08 _human- _L(d) Off-site industrial of human-induced hazarc!s, -
induced storage accidents; however, a more compl_ete list
hazards —{e) Off-site aAéci dental demonstrating the variety of
releases of hazardous haza_rds covered needs to be
substances; provided
- {f) Off-site human-
induced fires;
- Other military accidents;
- Other industrial
accidents.
Russia 29 6.08 Add:j) radiation accident In accordance with Russian X (see above)

at the adjacent unit

national standard NP-064-17
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6.09

As a starting point, the
hazards listed in various
publications (e.g. see Refs
[26-289] Add a new
reference [29]:

Sperbeck, S., etal.:
Information Tool Hazards
Library — Analytical Tool
for Providing Information
and Data for
Systematically Conducting

PSA for Hazards, GRS-A-
3914, Gesellschaft fiir
Anlagen- und
Reaktorsicherheit (GRS)
gGmbH, Cologne
Germany, 2018 (in
German).

Addition of a more recent and
complete reference

X (better references have
been provided):“... Refs
[29 — 33]...”The following
references could be
added:[30] Réwekamp,

M., et al.:
Vervollstandigung von
Methoden und
Werkzeugen flr

Probabilistische
Sicherheitsanalysen
(PSA), Technischer
Bericht (Completion of
Methods and Data for
Probabilistic Safety
Analyses (PSA), Technical
Report), GRS-610, ISBN
978-3-947685-96-7,
Gesellschaft fiir Anlagen-
und Reaktorsicherheit
(GRS) gGmbH, Kboln,
Germany, October
2020.[31] Strack, G., M.
Rowekamp: Hazards
Screening Tool (HST) —
Users Guide — Hazards
Screening Tool (HST),
Technische Notiz /
Technical Note,
GRS -V — RS1556 -
1/2020, Gesellschaft fir
Anlagen- und
Reaktorsicherheit  (GRS)
gGmbH, Kéln, Germany,

October 2020.[32]
Roewekamp, M., S.
Sperbeck, G.
Gaenssmantel: Screening
Approach for

Systematically

Considering Hazards and
Hazards Combinations in
PRA for a Nuclear Power
Plant Site, in: Proceedings
of ANS PSA 2017
International Topical
Meeting on Probabilistic




Safety Assessment and
Analysis, Pittsburgh, PA,
USA, September 24-28,
2017, on CD-ROM,
American Nuclear Society,
LaGrange Park, IL, USA,

2017.[33] European
Commission (EC):
Advanced Safety
Assessment

Methodologies: extended
PSA (ASAMPSA-E):
Report 2 — Guidance
document on practices to
model and  implement
external flooding hazards
in extended PSA, 2017.




The generic list should be
reqularly checked, if all

The generic list, if taking the
most recent one, is complete
covering all hazards known so
far worldwide and represents
the starting point for all sites

X“The generic_list of
hazards should be
complemented by
additional site _or plant

complemented-by- and plants So any specific hazards, if any
Germany 24 6.1 admggnalsne or plant complementary list is not exist. It should b_e regularly
specific hazards are . L checked, if all
: meaningful. But it is important |
included and updated that the completeness and
correspondingly—H-any- P e additional site or plant
- correctness of the generic list is s
exist. specific hazards are
regularly checked. In case of included _and _ updated
any new insights, the generic correspondingly” 2
list needs to be updated.
New 6.11: The
identification of these site
and/or plant specific
hazards should be
performed in a systematic,
Germany 25 6.1 o P o should be a new para 6.11 with X (see above)
sentence | existing plants, an integral : e
a little more precision added.
part of the process of
identification of internal
and external hazards
should be a dedicated site
survey and plant/site
walkdown.
X (after insertion of new
6.10 now 6.11 with the
following
modification):*“The
Etfr grf(()eris%fotﬂc]grriirta?‘irégh; identification of site and/or
site an plant specific screening plant__specific hazgrds
should be performed in a
. of hazards must be performed -
Insertion of a new para before from those  sinale systematic, structured
Germany 26 6.1 After 6.12 for individual (single) g framework to  ensure

hazards screening

hazards remaining potential
combinations of hazards, the
combined hazards, can be
identified and then also
undergo a screening process.

completeness. For existing
plants, an integral part of
the process of
identification of internal
and  external hazards
should be a dedicated site
survey and  plant/site
walkdown.”




Germany

27

6.11

A list of potential
combined hazards that
may be significant for risk
should be developed. In
this context, combined
hazards includes three
types of hazard
combinations described in
[6]: consequential
(subsequent), correlated
and unrelated
(independent) ones, see [6]
for more detailed
description.

Editorial

>
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6.11

6.11. A list of potential
combined hazards that
may be significant for risk
should be developed. In
this context, combined
hazards include three types
of hazard combinations

consequential
(subsequent), correlated
and unrelated

(independ_ent),—see—[_@]—_fer—

In this context, combined
hazards are defined as
follows: Consequential
Hazards (i.e., causally
connected hazards): The
case when one of the
hazards (i.e. the primary
hazard), may result in one
or more consequential, or
secondary hazards (which
may be internal or
external), due to a direct
relationship between the
primary and secondary
hazard(s) are to be
specifically addressed in
the assessment for the
primary hazard. For
example, the following
hazards are not
considered combined
hazards but need to be
addressed explicitly as an
additional plant impact
from primary hazard in
PSA model (see Section
8):an earthquake could
result in a tsunamian
earthquake could result in
a seismically-induced
internal fire or internal
floodhigh winds can

generate
missilesCorrelated

Ref 6 “Protection against
Internal Hazards in the Design
of Nuclear Power Plants
(former IAEA Safety
Standards Series No. NS-G-
1.7, currently being revised
DS494) does not include any
description of correlated
hazards.It is recommended to
provide description in SSG-3
to avoid misinterpretation.

X<

In line with SSG-64 [6], the proposed
change cannot be accepted




Hazards: External hazards
occurring as a
consequence of a single
underlying cause, in which
case they can be assumed
to be correlated. The
underlying cause could be
either internal or external.
In this case the degree of
correlation may range
from low to high and
needs to be identified on a
case by case basis. For
example:high sea water
levels and transportation
accidents caused by high
windextreme rain and
lightning triggered by
extreme meteorological
conditionsextreme low
temperatures and heavy
snow load caused by
winter meteorological
conditionsCoincidental
Hazards: External hazards
occurring simultaneously
without a common
mechanism as
combination of
independent phenomena.
For example: a seismic
event during extreme cold
weather conditions high
winds occurring during
extended flooding
conditions at the
siteConsequential hazards
should be included in the
assessment of the primary
hazard, while correlated
and coincidental external
hazards should be
included in the hazard
identification process for
combined hazards.
Coincidental external
hazard combination




should consider the
duration of the impact of

individual hazards in the

combination (e.g., a
seismic event during a
long drought period).
Combined coincidental
hazards are normally
limited to two.




consequences-of-hazards-
sheuld—beraFt-ef—the_L

hazard—All three

6.12 should only cover the
general part, and not the

Germany 28 6.12 categories of hazard specific aspect of treating X
combinations Cerrelated- consequences of combinations
and-unrelated-hazards- of consequential hazards.
combinations-should be
included in the hazards
identification and
screening process for
combined hazards.
New additional paragraph
after former 6.12: For
combinations of
consequential hazards the | This specific aspect should be
Germany 29 6.12 After assessment of treated in a separate X
consequences of hazards paragraph.
should be part of the
assessment of the primary
hazard.
The actual order of paragraphs
is not logical. The specific
aspect of hazard durations for
combinations of unrelated
Please change the order, hazards should come after the
Germany 30 6.13 And 6.14 | 6.14 must be first general approach. Perhaps X See modified texts before
followed by 6.13 also the new paragraph
provided in the comment
above should come after the
actual 6.14 and before the
actual 6.13.
6.13. Combinations of Example is misleading and
unrelated hazards should .
consider the duration of cc_)nt_radlcts the note 29.
- R Similarly, you can suggest
the impact of individual L . - .
_ hazards in the combination pon5|der|ng all mtern_al events See comments above (e.g. in line with SS_G-
Russia 33 6.13 independently occurring X 64 [6], DS498 and the and operating

(e.g. a seismic event
during a long drought
period, a high wind plant-
internal-fire during a long-
lasting external flooding).

during long-lasting hazards.
This will enormously, but
uselessly increase the
assessment

experience)




6.13. Combinations of
unrelated hazards should
consider the duration of
the impact of individual
hazards in the combination
(e.g. a seismic event
during a long drought
period, a high wind plant-
internal-fire during a long-
lasting external flooding).
When analyzing
combinations of
independent hazards, it is

Original example is not
representative. If external
flood does not cause any
damage, consideration of
internal fire will have no
major differences.Actually it
is wrong - you can suggest

See comments above (e.g. in line with SSG-

Russia 34 6.13 necessary to take into considering all internal events X 64 [6], DS498 and operating experience)
account not only the independently occurrin
duration of impact, but P Y O 9
- during long-lasting hazards.
also the period of. This will enormously, but
damaged SSCs recovery as uselessly increase th)él
a result of impact (for y .
example, duration of assessment . An important
P - aspect has been added
seismic impact is equal to
several seconds or
minutes, but could require
long time to maintain
during which another
unrelated hazard could
occur)
X
After 6.16 Usually, combinations of
Footnc;te external hazards with other | This aspect is limited to with the modification to
29 (Is external hazards eembined- | combinations of external with delete the footnote since it
Germany 31 6.16 hazards involve only external hazards only and not does not provide any
actually : S —
natural hazards (e.g. a valid for combinations of valuable additional
footnote N . . s - - - -
30) combination of high wind | external with internal hazards. information and is not in

and high sea water level).

line with other SSGs or
their drafts




At the end of the 1%
sentence, add the
following:“See Table 5-2
of Reference [26] for a
listing of qualitative

Reference [26] provides
multiple qualitative screening

X

(modified, just providing
suitable
references):“Quantitative
screening criteria applied
to hazards should depend

Canada 51 6.17 p P . oo on the overall objective of
screening criteria. This criteria that can be used for
— - . the Level 1 PSA and
criteria is used for a single | screening the hazard. :
- should correlate with the
hazard screening as well
- overall core  damage
as for the screening of the frequency (typically
combination of hazards. obtained based on full
scope PSA), see Refs. [26 —
27]....7
(c) The hazard is included
within the definition of
another hazard or the
ENISS 23 6.17 hazard combination is Editorial correction X
included in the definition
of the a more severe
hazard.
The example was not suitable
. (in para 6.20 it is mentioned
g3 I 9 that external floods “should
Russia 35 6.17 A) generate-antiating-event not'be screened ou’t’ as a.n . X (see comment above)
. entire hazard class”, so it is
.. tsunami for non- .
coastal site better. to rep!ace external
E—— flooding” with something
more specific and evident)
To add d) The hazard has
a significantly lower mean
frequency of occurrence
than other hazards similar
in character and will not
result in conseguences that
Russia 36 6.17 D) are worse than those from | Suggested to add additional X The proposed added text cannot be accepted

other similar hazards. The
uncertainty in the
frequency estimate for a
hazard screened out in this
manner and cumulative
impact of all screened out
hazards are judged as not

widely used screening criteria

for reasons of consistency.




significantly influencing
the total risk.

FRANCE -
CEA

86

6.17

This recommendation is not
valid : some hazards relevant
for PSA may not lead directly
to an initiating event but may
increase very significantly the
CDF on a period of time (see
for example the flooding event

at Le Blayais NPPS in
France).You can see the
discussions in the

ASAMPSA E project in the
report : http://asampsa.eu/wp-
content/uploads/2014/10/ASA
MPSA_E-D30.7-vol-2-
initiating-events-selection.pdf

X

(modified, just providing
suitable  references):“(a)
The hazard will neither
lead directly to an initiating
event nor increase
significantly the  core
damage frequency for a
given time period. For
external  hazards, this
criterion _is __ generally
applied when the hazard
cannot occur close enough
to the plant to affect it, or
when_critical components
are not impacted.
Satisfaction of this
criterion will also depend
on the magnitude of the
hazard.”



http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf
http://asampsa.eu/wp-content/uploads/2014/10/ASAMPSA_E-D30.7-vol-2-initiating-events-selection.pdf

At the end of this para, add
the following
sentence:“See Table 5-4 of
Reference [26] for a list of
quantitative screening
criteria. This criteria is
used for a single hazard
screening as well as for the
screening of the
combination of
hazards”Related to the

The guide provides only one
quantitative screening criteria
based on frequency of 1E-7/yr

This type of information about specific
criteria used for screening is more suitable

Canada 52 6.18 new sentence, please add thres.hold. Ref_erence [2(?] . X for a TECDOC type of publication. Suggest
the following note.“For prowd_e N mu_Itlp_Ie guantitative not to include it in the Safety Guide
the combination hézards, screening criteria that can be
in addition to the hazard used for screening the hazard.
screening criteria in
Reference [26], the multi-
unit CANDU stations also
employ the criteria of
maintaining the 3 Cs
(Control, Cool and
Contain)

Quantitative screening

criteria applied to hazards

should depend on the

overall objective of the Hazards PSA are not limited

Level 1 PSA and should to power operation, therefore
Germany 32 6.18 correlate with the overall “and/or fuel” needs to be 2

core and/or fuel damage systematically added.

frequency (typically

obtained based on full

scope PSA).

Remove “core damage”

Russia 37 6.18 for “core and/or fuel The same as for item Para 6.1 X

damage”
This paragraph must be
deleted. According to the
. state-of-the-art hazards lists
GIoTe gl PXiBERe and screening approaches, this
. is neither meaningful nor
Germany 33 6.20 lass:—{a) Seismi correct.Moreover, (b) ar!d (c) X See modification according to Hungarian
; . .| are groups of hazards within a text proposal
azards; {b)-Wine _EEE“ES’ hazard class but not complete
) E;ete_ ak-floods:-{d) hazard classes (see also

comment before on the list
with hazard classes (see
ASAMPSA _E report or




German Hazards Screening
Tool HST), representing good
practice).

Special emphasis should
be put on the analysis of

According to the original
wording, the listed hazard
classes “should not be
screened out”. This may not
always be the case by

X

(modified as follows to
mention only hazard
classes and not specific

hazards):“Specific

emphasis should be put on

Hung_ary 34 6.20 Line 1 the following hazard def_lnltlon, soitis proposed to the analvsis of the
Attila classes as they are the refine wording (see proposal). e andysis 0L ITE.
L - following hazard classes
most significant at many | Itis also acceptable to us to
L as they are the most
sites: delete the whole 6.20. s —
. N significant at many sites::
paragraph, as, in our view, it Seismic hazards:
does not provide much added droloaical hazard .d .
value Hydrological hazards;
' Meteorological hazards;
Human induced hazards.”
In order to screen out
eliminate specific external
hazards from-a-given-
hazard elass, it should be
proven that the conditions
fﬁ:Cl;‘;ﬁttc()tgh%Ic;gatr:?cn of The statement was wrong and
Germany 34 6.21 eopra hic pographic, too general, needs to be X
geograpmic, Co limited to external hazards
meteorological, biologic)
support the assumption
that these hazards are not
sufficient to damage the
plant (e.g. hurricanes in a
non-coastal area).
Further clarify .
“demonstrated that the There. are no practical
frequency of exceedance experience or consensus _ ) _ _
: - treatment for “a particular There is practical experience, available,
of a particular magnitude magnitude ” and which the commenter perhaps does not
China 3 6.22 is negligible or when £ X perhap

uncertainties in hazard
frequency are so large that
they prevent any valuable
insight to be driven .

“uncertainties in hazard
frequency are so large that
they prevent any valuable
insight to be driven .

know, Therefore, the change cannot be
accepted.




External hazards with a
certain potential for
damage should be

According to the original text,
screening is also applicable
“when uncertainties in hazard
frequency are so large that
they prevent any valuable
insight to be driven”. We

X

Hungary 35 6.22 §creened out only when it suggest deleting this part of
Attila is demonstrated that the h it d ith ificati
frequency of exceedance the sentence as it does not with grammar modification
of a particular magnitude seem to be correct. Such cases
is nepli ible g cannot be screened out; the
glgIble. risk due to such scenarios
should be estimated and
considered in the risk results.
“...s0 as to avoid
fgx??énﬂe%ug h&zj?rhc:s %N ith Clarification. Analysts should
potentigl for é/amageg not try to screen out a hazard
However, if a quantit.ative by breaking it up into enough
screening criterion can be .Sug.(:l.adssels sobthlat ee_lcrtl) |
applied to the hazard as a Individual Subclass IS below a
whole. it should not be quantitative criterion (e.g.,
Canada 53 6.24 S frequency < 1E-07/yr), even X
applied to each subclass
individually, so as not to though the hazard as a whole
screen out a hazard as a WQUIQ be above thfe ina th
whole by subdividing it criterion.Instead of adding the
into sufficiently small sentence to paragraph 6.24, it
subclasses such that each cggdrk;e r']ts own new
individual subclass is paragrapn.
screened out.”
With the respect to the 1%
sentence of the para,
please add the following
footnote:Review of the
international practices
shows that combinations
of external hazards are To provide some guidance on In line with SSG-64 and operating
Canada 54 6.25 considered only if the considering combination of X experience; therefore, the text addition

hazards are correlated and
dependent. Independent
combinations of beyond
design basis hazards
usually have an extremely
low likelihood of
occurrence.

hazards.

cannot be accepted.




Czech
Republic,
UJV Rez
Stanislav

Hustak

6.26

The screening should not be
an obligation, but rather a
useful tool in order to allow
the efficient maintenance of
the model and to focus on
important scenarios instead on
negligible contributors. So
there should not be any
“should statement™ in such a
context.If the screening
criteria “cannot” be applied to
the hazard as a whole, the
guideline should not “insist”
on further screening. In this
case, such hazard can enter
into analysis all the same.lt is
not also clear, how the
division into subcategories
can prevent screening out
hazards with low frequency
but high
consequence.Moreover, it is
expected that only qualitative
screening criteria “cannot” be
applied to the hazard as a
whole. In this case,
quantitative screening criteria
can be used instead, which is
a natural subsequent step.ls
there any hazard for which
quantitative screening criteria
“cannot” be applied to the
hazard as a whole?

X

In line with the requirement of IAEA for
periodic Safety Reviews, at least during the
PSR the hazards list needs to be reviewed
applying a screening -demonstrating that the
list is either still valid or an update is needed.




Russia

38

6.26

Footnote
30

Add “for example” in
brackets, position C):C)
Changes in environmental
conditions (for example
average annual wind speed
and maximum annual
wind speed, water level,
temperature, local
precipitation) leading to an
increase in the frequency
of natural external hazards
with a higher damage
potential.

Evident

X (modified as follows):(c)
Changes in _environmental
conditions (e.g., average
and maximum annual wind
speed, water level,
temperatures, local
precipitation) which may
lead to a change in the
frequency  of  natural
external hazards with a
higher damage potential.

Germany

35

7.03

Most internal hazards (e.g.
internal fire, internal-
flooding, explosion) can
occur in a variety of
different locations within
the plant boundary {reems;
inside or outside
buildings}. +r-sueh-
casesTherefore, the hazard
characterization should
specify: ...

Clarification

X

FRANCE -
CEA

87

7.03

Second, enclosed plant
areas, assuming that the
existing protection
features (e.g. physical
separation, barriers,
isolation equipment) in the
plant design will
effectively contain the
damage inside the areas.

This is rather detailed analysis
not bounding. Please check.

>

A rough analysis needs to consider this
aspect

Germany

36

7.04

first
sentence;
7.5,7.13,
7.38,7.39,
7.40,7.44,
7.45,7.46,
7.66, 7.68
item (g),
7.86,7.97,
7.102,
7.109,
7.120, 8.2,
8.87,

Contributions to the core
and/or fuel damage
frequency from those
internal hazards that
remain following the
screening process should
be determined using a
Level 1 PSA for those
hazards.

Hazards PSA are not limited
to the reactor but should also
include the spent fuel pool
(SFP), therefore “and/or fuel”
needs to be systematically
added in the respective
paragraphs of Sections 6, 7
and 8.




8.101,

8.110
707 X —only the first sentence
7.08 o . ' of 7.6 should remain, the
FRANCE - 88 706 7'09 This is rather detailed analysis second one. 7.7, 7.10 and
CEA ' 7'10 not bounding. Please check. 7.11 should be moved to
7'11 the  detailed analyses
' chapter.
If the pathway along
which a load is transported
is located neither above
the fuel nor above the
regions containing SSCs
important to safety, Completion consistent to SSG-
Germany 82 7.100 screening out of individual | 64 2
initiators of a collapse of
structures and falling
objects with a focus on
heavy load drops may be
possible.
A Completion consistent to SSG- X
e o e | oizas A e o »
falling objects with a focus limited to _the reactor but The contribution of the
on heavy load drops to the should also include the spent coll_apse (_)f structures and
Germany 83 7102 core and/or fuel damage fuel _pool (SFP) - as already falling objects with a focus
frequency  should  be mentloned_ in the on heavy load drops to the
calculated. unless the event corresponding paragraphs on damage frequency should
can be aiscarded on a load drop, therefore “and/or be calculated,_ unless the
probabilistic basis fuel” _ needs to be event can bp dlsc_arded ona
' systematically added probabilistic basis.
All permanent lifting
equipment in the plant
should be considered.
Avreas where a collapse of
: structures and falling . .
Germany 84 7.104 First objects with a focus on Completion consistent to SSG- X
Sentence 64

dropped loads could
adversely affect SSCs
important to safety should
be identified and examined
in detail.




Germany

85

7.106

The frequencies of
initiating events should be
calculated in accordance
with the recommendations
in Sections 5 and 9.
Calculations should
consider failure of
mechanical equipment,
human error and possible
unavailability of automatic
protection functions.-H-net
considered-in-the-Level L

eventanalysis-

The last sentence needs to be
deleted in consistency with
6.12 or the new par. Following
6.12 and the respective
paragraphs in Sec. 7 for fire
and flooding combinations.

X<

Germany

86

7.106

After
7.106 new
paragraph

New 7.10X: The following
effects on the performance
shaping factors of
operating personnel should
be taken into account for
combinations of a collapse
of structures and falling
objects with a focus on
dropped loads and other
hazards: (a) Accessibility
of plant locations where
actions need to be taken by
personnel to ensure the
required safety functions
after initiation of the load
drop; (b) Increased stress
level; (c) Failures of
indication or false
indications; (d) Spurious
actuation of systems and
components important to
nuclear safety; €
Combined effects of a
collapse of structures and
falling objects with a focus
on dropped loads and ...
(with required changes to
7.64)..._.on the behaviour
of operating personnel.

Corrections and precision in
line with the general approach
for combined hazards in
Section 6 and with changes to
7.64 were needed

X<




Russia

46

7.106

7.106. The frequencies of
initiating events should be
calculated in accordance
with the recommendations
in Sections 5 and 9.
Calculations should
consider failure of
mechanical equipment,
human error and possible
unavailability of automatic
protection functions. H-net
considered-in-the-Level L

eventanalysis:

Removed text is unclear and
not precisely correct

X<

Russia/ SEC
NRS

7.106

The frequencies of
initiating events should be
calculated in accordance
with the recommendations
in clauses 5 and 9. The
calculations should take
into account mechanical
failures, operator errors
and possible inoperability
of automatic protection
functions.

The last sentence of the
paragraph is incorrect — it is
proposed to delete it.

[X

FRANCE -
CEA

102

7.107

For each heavy load drop
event, it should be
conservatively assumed
that the maximum load is
dropped and, if necessary,
the nature of the dropped
object and the cause of its
dropping should be
analysed.

Why conservatively? Realistic,
if justified, may be also
acceptable.

X<

Canada

62

7.108

“If a Level 2 PSA s
foreseen...”

Editorial change

X<

Germany

87

7.109

The contribution of turbine
disintegration (e.g. failure
of turbine rotor) to the
core and/or fuel damage
frequency should be
calculated, unless the
event can be discarded on

For consistency, see comment
to 7.4: hazards PSA are not
limited to the reactor but
should also include the spent
fuel pool (SFP). The last
sentence should be deleted in
line with the general approach

>

In this Section only core




a probabilistic basis. Fhe-
; ‘o

for combined hazards in
Section 6 (there is nothing
specific for missiles).

Germany

88

7.115

After

Few new paragraphs are
neededSee comment

Consistent to the other internal
hazards, few paragraphs are
needed:a par. Similar to the
one added after 7.106, and
paragraphs on risk
quantification and
documentation of the analyses
— alternatively, reference could
be made to the corresponding
paragraphs for fire, flooding,
load drop

X, addition of new
paragraphs7.121. The
frequencies of initiating
events should be calculated
in__accordance with the
recommendations in
Sections 5 and 9. 7.122.
The following effects on
the performance shaping
factors of operating
personnel should be taken
into account for
combinations of missiles
following turbine
disintegration _and other
hazards: (a) Accessibility
of plant locations where
actions need to be taken by
personnel to ensure the
required safety functions
after initiation of g turbine
disintegration; (b)
Increased stress level; (c)
Failures of indication or
false indications; (d)
Spurious  actuation  of
systems and components
important to nuclear safety;
(e) Combined effects of
missiles following turbine
disintegration ~_on  the
behaviour of operating
personnel.7.123. For each
turbine disintegration
event, it should be
conservatively — assumed
that the maximum load is
dropped and, if necessary,




the nature of the dropped
object and the cause of its
dropping should be
analysed. The possible
direction, size, shape and
energy of the missile or
missiles generated by the
dropped load should be
characterized _and  the
effects on the building
structure and on the plant
should be assessed.7.124.
If a Level 2 PSA if
foreseen, each turbine
disintegration event should
be considered in order to
determine the potential
radiological consequences
and the contribution to the
frequency (if any) of a
plant damage state.

Germany

89

7.116

The general process for
conducting Level 1 PSA
for internal hazards should
be adapted for a Level 1
PSA for internal
explosion, considering that
nuclear power plants are
basically designed so as to
minimize the likelihood
and effects of internal

explosions. Analysis-of
; L exolosi

: duced b.* oF-ducing
HHoH at ess oud bel

The last sentence should be
deleted in line with the general
approach ~ for  combined
hazards in Section 6.

X

the sentence should be
implemented in additional
paragraphs similar to those
for internal flooding which
probably should be added —
this can be done by
copying the
corresponnding paragraphs
here and modifying these.




FRANCE -

The general process for
conducting Level 1 PSA
for internal hazards should
be adapted for a Level 1
PSA for internal
explosion, considering that
nuclear power plants are
basically designed so as to

X with modifications on
different types(chemical,
physical ,,,) of explosions

CEA 103 7.116 minimize the likelihood to be written when
and effects of internal providing additional
explosions. Two types of paragaphs, which can be
explosion should be done
analyzed: explosions
inside the circuits (mixing
of products) and
explosions externals to
circuits (H2...).

The Level 1 PSA for
internal explosion should
_rely malr_lly on the X - modified as
information and data .
. . . follows:These data should
collected during these The design data is not enough. - -
. be updated taking into
analyses to allow the Recent explosion PSA showed -
FRANCE - L - . . account  possible  plant
104 7.117 qualitative screening out that design/operation P—

CEA . : e modifications and
of explosion scenarios. modifications are necessary to operating _experience _in
These data should be reduce the risk. =

S each  periodic  safety
updated taking into —
. revision
account possible plant
modifications and
operating experience.
) (9) The impactof random
FRANCE 89 7.12 equipment failures and X

CEA

human errors.
(9) Ih&rmpaet—ef- _ _ -
Canada 55 7.12 rRandom equipment To improve the clarity. X — see modification above

failures and human errors.




The (g) item in para. 7.12
is replaced with the
following two items:(g)
Effects on component
dependencies and
component failure
probabilities due to fire

Item (g) in para. 7.12 is not

X“...(g) Effects of fire on
component dependencies
and component failure

probabilities;(h)

Egypt 22 7.12 effects;(h) Estimation of clear and need more Estimation—Effects of fire
the effects of the fire on clarification. on human actions and
human actions and human error
possibilities for increasing probabilities;(i) Effects of
the probabilities of fire, both direct ....
identified human errors;(i)
Effects of the fire, both
direct ....
The contribution of Lo .
internal explosion to the cEng:s(i);;g:wc cocvsilt:]tengl)ll ' ot?{::
core and/or fuel damage hazard y t 1o 7.4:
frequency should be azards, see comment 1o /.5
Germany 90 7.12 calculated. unless the Hazards PSA are not limited to X
event : i Fhe reactor but should also
it . include the spent fuel pool
a-probabilistic-basis has (SFP)
been screened out. '
Germany 91 712 After New_HeaQing:Other Completion to _be systematic )r;odificat\i,(\glr:t]Analvsi:IIqQIE
credible internal hazards | and comprehensive f -
urther credible hazards
SSG-3 should be a self-
sufficient document and it
Important: To provide note | should be clear that you do not
in the beginning that this need to look for additional
reference does not mean information in the referenced - .
Russia 40 7.12 that details can be found in | document. This comment is X SSG-3 needs to be in line with other IAEA

the reference, but that the
text was first published in
this Reference.

essential and is applicable to

all cases where references are
used.Note that SSG-3 is under

review of MSs, but not the
referenced documents.

SSGs, etc.




FRANCE -
CEA

105

7.120

The contribution of
internal explosion to the
core damage frequency
should be calculated,
unless the event can be
discarded on a
probabilistic basis. In
some cases the assessment
of explosive atmosphere
occurrence frequency may
be sufficient to evaluate
the need for safety
improvements.

>

Considered to be too specific for the safety
guide level.

Germany

92

7.121

New

The general process for
conducting Level 1 PSA
for internal hazards should

be adapted for a Level 1
PSA for all other internal
hazards remaining after
the individual or combined

hazards screening.

Completion to be systematic
and comprehensive

>

Germany

93

7.122

New

A plant walkdown should
be performed for
identification of potential
sources of such other
internal hazards and for
verification purposes.

Completion to be systematic
and comprehensive

X<

Germany

94

7.123

New

Sentence from Para 7.119.
The frequency of events
due to these internal
hazards should be
evaluated using the
recommendations in
Section 5.

Completion to be systematic
and comprehensive

X, see comment above




Germany

95

7.123

After New
7.123

Few new paragraphs are
needed. See comment

Consistent to the other internal
hazards, a few paragraphs are
needed:a par. Similar to the
one added after the new 7.123,
and paragraphs on risk
quantification and
documentation of the analyses
— alternatively, reference could
be made to the corresponding
paragraphs for fire, flooding,
load drop

X, further  paragraphs
consistent with flooding
and _explosion, slightly
modified, could be added:;
since this is a Kkind of
duplication several times
we should think about
having common texts with
references to the

paragraphs above.

FRANCE -
CEA

90

7.13

importantio-safetmay-
damage. Therefore,
quantification of the
contribution of fire to the
core damage frequency
with the Level 1 PSA
model for internal fire
should generally include
probabilities of random
failures of equipment not
affected by the fire and the
likelihood of a test or
maintenance outage.

Not the only reason to consider
random failuresAlready
covered by 7.12 (g)?

X see modifications above
in this paragraph

Canada

56

7.13

“The physical separation
(fire barriers) between
redundant trains of SSCs
important to safety may
limit the extent of fire
damage. Therefore; The
quantification of the
contribution of fire to the
core damage frequency
with the Level 1 PSA
model for internal fire
should generally include
probabilities of random
failures of equipment not
affected by the fire and the
likelihood of a test or
maintenance outage.”

Not clear.The random failures
of equipment are not
considered only due to
physical separation.

X<
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7.15

(b) The screening should
be performed separately to
take account of the greater
potentially higher and
additional fire loads and
different and/or additional
potential ignition sources,
particularly transient
combustibles associated
with maintenance
activities performed
during shutdown states.

Editorial correction

X editorially modified

Germany

37

7.15

Item b

The screening should be
performed separately to
take into account of the
greater potentially higher
and different and/or
additional fire loads (e.g.
transient combustibles)
and different-andior
additional potential
ignition sources,

particelarhy - transient
combustibles typically
associated with
maintenance activities
performed during
shutdown states.

Precision and correction of
partly wrong sentence

X

Germany

38

7.15

Iteme

The increased occupancy
of different plant locations
during outages, which may
improve the fire detection
capabilities but may also
create additional fire
sources.

Editorial

X

UK

7.15

c)

Edit 7.15 point ¢ to:The
availability of fire
protection means ..

Grammar / Readability.

X<

Canada

57

7.16

“Deterministic fire hazard
analysis and fire safe
shutdown analysis carried

out...”

The fire safe shutdown
analysis is also performed in
addition to the fire hazard
analysis that provides useful
inputs for the fire PSA

X, modified as
follows:“Deterministic fire
hazard analysis and fire
safe shutdown analysis
carried out as far as
applicable  during  the
design (see [6]) ...”

UK

7.18

In accordance with te-the
level...

Grammar.

X<




Item (c) should be split up
into two aspects as follows
(perhaps two items, or
only mentioning both
aspects:# Data from the

Item (c) did not covers all

X modified as follows:“c()
Data from the operating
experience - on fire events,

Germany 39 7.20 Item C operating experience - on OPEX feedback data and- _on observations of
- - important for the analyses failures and/or
fire events, and- on - - -
YIS deterioration of  fire
observations of failures rotection features:”
and/or deterioration of fire P E—
protection features
Estimates of the reliability
Germany 40 7.20 Iteme of fire dgtectlon and Editorial fo_r a clear X With some revision
suppression the means for | understanding
suppression-of-fire;
Featuresof Ffire
suppression systems and .
Germany 41 7.20 Item H equipment Precision X
characteristics. ..
Figure 3 should be
22;2%?2 Ir:satzvai that any In the current figure fire
9 . scenarios can be screened out
. performed after multi- .
Fig 3 - fi | before analyses of fire
. Para 7.21 cor_npartment IT€ analyses. propagation beyond plant area
Russia 39 7.21 - This change should be in : X X
Fig4 - - - is performed (see para 7.35).
line with para 7.35. .
Para 7.69 Current process is wrong and

Analyses of combined
hazards should be
removed or explained in
more detail. _

will lead to underestimation of
risk. Fig. 3 should be corrected.
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7.22

Items A to
K

(a) Their physical
boundaries (e.g. walls,
floors, ceilings, including
doors, dampers, other
penetrations); (b) The fire
protection features (e.g.
extinguishing or fire
suppression systems) in.
place; (c) The fire
resistance {fire rating) of
the barriers surrounding
the compartment; (d) The
components and
equipment including
cables located inside the
fire compartment; (e)
Adjacent fire
compartments and the
connections to these; (f)
Ventilation paths (ducts)
that connect the fire
compartment to be
analyszed with non-
adjacent fire
compartments; (g) The fire
load (e.g. type, amount,
whether protected or
unprotected, location,
local distribution and
whether permanent or
temporary); (h) Potential
ignition sources (e.g. type,
amount, location); (i)
Procedures and other
administrative provisions
for control of combustible
materials; (j) Occupancy
level (i.e. the possibility of
detectingen of-the a fire by
personnel); (k)
Accessibility of the
location (e.g. for the fire
brigade).

Clarification

X(a) Their physical
boundaries (e.q., walls,
floors, ceilings, including
doors, dampers, other
penetrations); (b) The fire
protection features in place
(e.g. fir detection and
extinguishing systems and
equipment); (c) The fire
resistance {fire rating)} of
the barriers surrounding
the compartment; (d) The
components and equipment
including cables located
inside the fire
compartment; ...(1)
Procedures and  other
administrative provisions
for control of combustible
materials; (j) Occupancy
level (i.e. the possibility of
detecting a  fire by

personnel); ...«




Germany
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7.24

Estimation of the fire
ignition frequenciesy ef
ignition-of-fires either for
fire compartments or for
fire sources is an
important part of the Level
1 PSA for internal fire and
should be performed either
before screening for all
fire compartments, or at
the beginning of the
quantitative screening
process for the most
important fire
compartments that survive
the qualitative screening
process (see para. 7.44).

The original text does not
consider that both approaches,
applying room specific fire
compartment frequencies or
component type specific fire
source frequencies, can be
used. Both are typical good
practice, which approach is
chosen, depends mainly on the
country, where the analysis is
performed.

[><

Canada

58

7.25

Related to this para, add
the following
footnote:“Latest generic
fire ignition frequencies
can be obtained from the
updated fire events
database in NUREG-21609.
A Bayesian update of
these generic fire ignition
frequencies can be
performed to obtain plant
specific ignition
frequencies”.

To provide a reference for a
generic database for the fire
ignition frequencies to support
development of the plant
specific ignition frequencies

Xreference to be

added:OECD NUCLEAR

ENERGYAGENCY,

Committee on the Safety of

Nuclear Installations,

OECD/NEA FIRE

Database, Version
2019:01, Paris, France
(2021). (for Project
members only)FSDEB ...
(US Fire Events Database)

Germany

44

7.25

The frequency of ignition
associated with fire

ignition sources and/or fire

compartments should be
evaluated as far as feasible
using plant specific data.
When If plant specific data
are insufficient, generic
data should be used for
estimation of the fire
ignition frequenciesy
along with the available
plant specific data,
adjusted in respect of the
actual fire ignition sources
offire-ignition (including

sources resulting from hot

Precision for clarification

X<




work), and the amounts of
permanent and temporary
combustibles and ignition
sources material present in
the fire compartments.

Russia

41

7.27

7.27. Fire frequencies
should be estimated as a
mean with statistical
uncertainty intervals after-
. ificati

litati . :

It is not correct and can be
done differently.

X

Russia/ SEC
NRS

7.27

The frequency of fires
should be estimated as an
average with statistical
uncertainty intervals.

The statement is incorrect
because the estimate of the
frequency of fire occurrence is
performed before analyzing
the fire scenarios.

XText has been modified,
see above

Germany

45

7.34

For the purposes of
screening, all components
and cables exposed to fire
should be assumed failed;.
tThat is the pessimistic
assumption is usuatly
made that the fire
detection and
extinguishing features are
either ineffective or not
available. Other protective
measures, such as fire
shields, protective coatings
or non-qualified (as fire
resistant) enclosures are
not usually taken into
account.

Precision

X<




... To limit the number of
combinations that need to
be considered, general
pessimistic assumptions
could be made regarding

Germany 46 735 Last the re!lablllty and_ _ Screening must be b_ased on X
Sentence | effectiveness of fire barrier | pessimistic assumptions
elements, based on
relevant qualification
programmes, industry and
past facility performance
data.
X
For a multi-unit and/or
multi-source site, the For a multi-unit site and/or
potential spreading of a multi-source  site,  the
fire from one unit or potential spreading of a fire
source to a fire State-of-the-art is that fires fror_n one_reactor _unit_or
compartment of another . radioactive source to a fire
unit should be considered spreading from gnother source compartment of another
Germany 47 7.37 - - to as reactor unit have also to -
in the analysis. Alse; tThe . reactor unit should be
oo A be considered, therefore, an - - -
possibility of fires in I considered in the analysis.
. addition is needed. e =
common areas (e.g. swing The possibility of fires in
diesels (i.e. diesels shared common areas (e.g,. swing
between units), diesels (i.e. diesels shared
switchyard, etc.) should be between units),
considered. switchyard) should be
considered.
Hazards PSA are not limited to
the reactor but should also
include the spent fuel pool
Screenina b (SFP), therefore “and/or fuel”
contribu?ior?/to core needs to be systematically X, modified as follows to
Germany 48 7.38 Heading added here and in the be more general:Screening

and/or fuel damage
frequency

following paragraphs , or a

footnote is needed that o
core damage is mentioned

nly
but

the same is valid for fuel

damage.

by frequency
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7.39

7.40

The potential fire
propagation should also be
analyzed here. Please
complete.

X7.40 With these
assumptions, for  each
remaining fire
compartment, the model
for the Level 1 PSA for
internal initiating events
should be modified in order
to _map the fire effects
inside the compartment
and of fire spreading to
other compartments and

2

FRANCE -
CEA

92

7.41

One of the most important
specificities of fire
management is the
application of fire specific
procedures which may
lead to voluntary cut some
part of power supply.
Please complete with
paragraph explaining the
technique to model it in a
L1 fire PSA.

X

Guidance on the techniques does not change
the recommendation and is not necessary.

Canada

59

7.41

... The assessment of
Type C HFEs for fire
PSAs should include the
following three cases (see
[15] for general

quidelines on fire
HRA):”*(b) HFEs that are

relevant only for fire,

including MCR
abandonment [15].

To provide guidance from
publically available sources on
fire HRA.MCR abandonment
actions are a special case of fire
response actions and should be
mentioned.

X




Russia

42

7.45

7.45. Quantitative
screening should be based
on a pessimistic estimate
of the conditional core
damage probability or the
absolute contribution of
fire to the core damage
frequency. Two criteria for
quantitative screening of
fire compartments could
be defined as follows:
...(b) The contribution of
fire for individual fire
compartment to the core
damage frequency is
sufficiently low to retain
all risk significant fire
scenarios. The threshold
for screening may be
defined in the same way as

for the previous criteria,
but should be at least an
order of magnitude lower.

Original item b) was
formulated in the way different
than screening criteria and was
not connected to the first
statement in the para.

>

The Russian text only focusses
compartments and is misleading.

on

FRANCE -
CEA

93

7.46

This paragraph may be
moved after 7.40

X<




Germany
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7.48

Detailed fire analysis
should aim at reducing the
level of conservatism in
the fire scenarios
identified so far in the
screening process. The
effect of fire barriers
inside the compartment
and other means of
protection from fire, the
location of SSCs important
to safety and firefighting
extinguishing systems and
equipment in place in the
fire compartment and
other aspects such as
growth and propagation of
fire should be taken into
account. All the direct
effects of fire, including
flame, plume, ceiling jet,
radiant heat from hot
gases;-high-energy-arcing-
and fire by-products such
as smoke and soot, and
indirect fire effects and
consequences(e.g. from
fire extinguishing media,
or consequential high
energy arcs) should be
considered and assessed.
Generally, dedicated
walkdowns should be
performed in carrying out
the Level 1 PSA for
internal fire to gather
supporting information for
verification of the detailed
analysis.

Precision and completion
according to the state-of-the-
art

>

Germany

50

7.49

More realistic models
should be applied for
assessing human actions
for reducing the
probability of equipment
damage, growth and
propagation of fire, and

Completion,
comprehensiveness

X




the effects of fire on SSCs
the-equipment-and-cables.

Germany

51

7.50

The effects of fire and fire
by-products (e.q. smoke,

or toxic gases) of
possiblye spreading ef
smoke-and-loxic-gases

on
human performance
should be assessed. It
should also be noted that
overpressure resulting
from fire may prevent the
opening of doors
necessary-to needed for
access of personnel to
recovery locations or the

fire brigade for
firefighting.

Factual corrections and
precision

X

Germany

52

7.52

Fire scenarios should
characterize deseribe the
time dependent course of a
fire that is initiated in a
selected compartment and
any subsequent eempeonent
and-cable failures of SSCs
(including cables). A fire
scenario should be
represented in the Level 1
PSA model for internal
fire, for example, by fire
propagation-event trees
(see example in Annex I1),
where all important
features affecting fire
development are modelled
(design and quality of fire
barriers, fire growth and
propagation model,
criteriaen for damage of
equipment at risk,
including cables, fire

More precision in consistency
with other recent fire-related
IAEA guidance documents
(e.g. SSG-64)

X

With some revisions




protection and suppression
means features). The
recommendations in
Section 5 should be
applied for determining

such fire propagation

event trees.

Germany

53

7.53

For the fire scenarios to be
analyzsed, human
reliability for manual
actions and component
reliability of fire detection
and suppression systems
and equipment should be
assessed using the same
methodology as presented
in Section 5 for PSA for
internal initiating events.

Precision and completion

X

Germany

54

7.54

Pathways that may be
relevant for propagation of
fire (e.g. ventilation ducts
or cable trays and channels
gutters, failed fire barriers)
should be taken into
account in the fire
scenarios.

Fire specific precision
consistency with SSG-64

in

X<
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7.55

For fire compartments
considered in the detailed
fire analysis, data on the
occurrence frequency ef
oceurrence of a fire
scenario should be
complemented with
additional data specific to
the fire compartment, such
as the presence of
temporary fire loads and
nonR-permanent ignition
sources, ignitability, etc.

of-fireload

Completion and precision in
line with SSG-64

[><

Germany
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7.57

Itema

(a) The effects of fire and
fire by-products (e.q.
smoke and soot) on the
availability efthe required
function of
instrumentation and
related equipment;

Completion in line with SSG-
64

>

Germany

57

7.57

Item B

(b) The capability of
features for fire detection
and suppression, including
the potential adverse
impact of indirect fire
effects, typically by fire
suppression (e.g., from
extinguishing media)

Hooding,

More precision and
comprehensiveness in line
with SSG-64

X<

Germany

58

7.57

Item E

(e) The effects of the
spreading of fire by-
products, such as smoke or
and toxic gases.

Precision and completion in
line with SSG-64

X<

Germany

59

7.57

Last
Sentence

In addition, intracavity fire
propagation inside a fire
compartment should be
taken into account,
including the presence of

physical segregation and
separation means such as

qualified fire barriers as
well as spatial separation
of redundant-components
of redundant trains.

Precision to be consistent with
other fire-related IAEA
guidance documents

X<
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7.58

Rooms with Fhe electrical
components reems,
switchgear rooms, cable
spreading rooms and other
rooms containing
electrical instrumentation
and control equipment
tend to become natural
centres of convergence for
equipment and wiring.
They contain electrical
equipment and cables that
may belong to more than
one train of the credited
system. Therefore, the
potential impact of fire on
redundant items important

to safety equipmentfor
safe-shutdown-and or on

other Level 1 PSA related
equipment is likely to be
greater higher than the
impact of fire in other
plant locations and this
should be considered.

Precision in line with other
fire-related IAEA guidance
documents

>

Germany

60

7.58

Heading

Analysis of fire in the-

rooms with electrical
components

Precision

X

Germany

62

7.59

There is also a higher
probability for single or
multiple spurious
actuations of electrical
components because of
fire induced electrical
failures (e.g. shorts) in
these locations. In the
analysis of spurious
actuation of electrical
components, the particular
fire induced circuit failures
should be identified and
the associated conditional
probabilities assessed.

Precision and editorial

X<




FRANCE -
CEA

94

7.60

Before
7.60

" .
analysis

The multicompartment fire
analysis is not a separate
analysis; it is part of the normal
fire PSA; No reason to create a
separate section.

It should be mentioned here to avoid
misleading due to lack of recommendations

Canada

60

7.60

“... It should be assumed
that fire may spread from
one compartment to
another through shared
barriers e, via ventilation
ducts that connect
compartments, or as a
result of the development
of a hot gas layer and
either an open adjacent
compartment or a barrier
failure.”

To identify the hot gas layer as
a source of spreading fire.

X with rewording

Germany

63

7.6

Multicompartment fire
analysis aims to identify
the potential fire scenarios
significant to risk that
involve more than one fire
compartment. It should be
assumed that fire may
spread from one
compartment to another
through shared fire
barriers between fire
compartments, particularly

via fire barrier elements
with active functions such
as doors or dampers, or
barrier penetrations by

cable trays or via
ventilation ducts that

Compared with the
analysis performed during
the screening process,
multicompartment detailed
fire analysis should be
based on a fire growth
model, a model for
analysis of fire
propagation and a model

Fire specific precision in
consistency with SSG-64

X




for fire detection and
suppression.

Germany

64

7.61

As for single fire
compartments, the detailed
analysis for
multicompartment fires
should consider the depth
of propagation of the fire,
the spread of direct and
indirect fire effects
(covering not only heat
transfer between fire
compartments but also

other fire by, e.qg.
extinguishing media.

Products-and-efHectsfrom-
fire-

. busti
preducts-and/orthe-
transfer of heat to-adjacent
{orconnected)-fire-
compartments

Fire specific precision in
consistency with IAEA fire-
related guidance documents

X As for single fire

compartments, the detailed

analysis for multi-

compartment fires should
consider the depth of
propagation of the fire, the
spread of direct and
indirect fire effects
(covering not only heat
transfer  between  fire
compartments _but also
other fire by-products, e.qg.
extinguishing media.




Germany
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7.62

The potential for the
occurrence of
combinations of fires and
other hazards of all three
combination categories
(mentioned above in par.
6.11-as defined in [6]+
otherfire-induced-
consequentiabinternal-
caused-by-actuation-of a-
i e

ofwater-explosion-of-
hazardous-material-caused-

fire. fi
explesien) should be

identified. As required in
par. 6.X (new X instead of

12 according to the
comment t0 6.12),
combinations of other
hazards with consequential

fire should be considered
in the Level 1 PSA for
those hazards and
combinations of fires and
consequential hazards
should be considered in
the Level 1 PSA for
internal fire. For
combinations of fires
correlated with other
hazards by a common
cause or combinations of
unrelated (independently
occurring simultaneously)
hazards involving internal
fires not screened out, the
analyst should decide, if
these combined hazards
are considered in the Level

1 PSA for internal fire or
for one of the other
hazards. The-multiple-

- lont fi |
typicath-be screened-out

7.62 was not consistent to the
general approach as mentioned
in Section 6 and was also
incomplete. Precision has been
given and the text was
completed to make it
comprehensive and generally
applicable. The last sentence is
no more needed, since this may
be or not a result of screening.

[X







Germany
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7.63

7.63 needs to be deleted, it is
no more in line with the
general approach for PSA for
combined hazards outlined in
Section 6.

X

FRANCE -
CEA

95

7.64

The following effects of
internal fire induced by
other hazards on the
performance shaping
factors (or other factors
depending on the HRA
method) of operating
personnel should be taken
into account:

Different methods may be
used

X<




The following effects of
other-hazards on the
performance shaping
factors of operating
personnel should be taken
into account for
combinations of internal
fires and other hazards: (a)
Accessibility of plant
locations where actions
need to be taken by
personnel to ensure the
required safety functions

Corrections and precision in
line with the general approach
for combined hazards in
Section 6 were needed, the list

X with some
modifications:“The
following effects of

internal fire induced by
other hazards on the
performance shaping
factors (or other factors
depending on the HRA
method) of  operating
personnel should be taken
into _account:Accessibility
of plant locations where in

Germany 67 7.64 or by the fire brigade to was completed; however it is the event of fire actions
successfully suppress the - A
fire _stlllfunclear_ tWhat(\(/j\/)as t|rr]1tenfded need toI t)e taken tlr)]v
fire cor part Het .ES G.' in former item (d), therefore personnel to ensure the
the fir e,?;tf rlrl]'glrg:;:fdn of only “...” was indicated as required sa_fetv fur_lctions or
A - change there by the fire brigade to
stress level; (c) Failures of
indication or false s_uccessfully suppress the
indications; (d) Spurious flre.lncr_eased ___stress
actuation of systems and level.Failures of indication
companents either. ionrdication Combined el
important to nuclear safety s
or used for fire effect§ of fire on f[he
7extinguishing' (de) behaviour of operating
Combined effects of fire personnel.
and ... on the behaviour of
operating personnel.
X, with the following
Germany 68 765 Heading Qu_antificati_on of the risk | Editorial, it could be also “Risk modifi_cgtiorjs:RisK
' of internal fire quantification of internal fire” guantification of internal
fire
... The results of the
specific analyses for
detailed fire scenarios, for
Russia 43 768 example for the main Not clear what it means in this X

control room, the electrical
component room, multi-
compartment fire and-

muhiple-hazards;

context




Egypt

23

7.69

For a Level 1 PSA for
internal flooding for
shutdown states, the
similar aspects listed in
para. 7.15 should be
considered.

Paragraph 7.15 presents
specific aspects to be
considered for internal fire, to
consider these aspects to
internal flooding the word
"similar" should be added.

[><

Germany

69

7.71

Itema

Possible sources of
flooding are: pipes,
internal vessels or tanks,
pools, valves, heat
exchangers, connections to
open-ended sources (e.g.,
sea, lake, river), multi-unit
and/or multi-source shared

SSCs (e.qg. fire main ring)
systems-or-structures.

Precision and consistency,
explanatory example in
parenthesis

>

X modified as
follows:Possible sources of
flooding: pipes, vessels or
tanks, pools, valves, heat
exchangers, connections to
open-ended sources (e.g.
sea, lake, river), multi-unit
and/or SSCs shared by
multiple sources (e.q., fire
main ring);

Germany

70

7.72

When identifying potential
flooding events, particular
consideration should be
given to plant shutdown
conditions, as water
pathways are frequently
manually reconfigured
during at such time_
periods.

Editorial precision

>

FRANCE -
CEA

96

7.73

In doing this,
consideration should be
given to multi-unit aspects
and account should be
taken of the potential for
failure of flood barriers
due-to-accumulated-water.

Not only do to accumulated
water. Can be open or missing.

>

Canada

61

7.73

In doing this,
consideration should be
given to multi-unit aspects
and account should be
taken of the potential for
failure of flood barriers, if
any, due to accumulated
water.

Sometimes, there are no
barriers (open area), or barriers
are missing.

X<




Germany
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7.73

Plant areas that can be
affected by internal
flooding should be
determined and possible
propagation paths for the
water should be identified.
In doing this,
consideration should be
given to multi-unit and
multi-source (e.g. spent
fuel pool) aspects and
account should be taken of
the potential for failure of
flood barriers due to
accumulated water.

Missing aspect was added

X Modified as follows: In
doing this, consideration
should be given to multi-
unit and spent fuel pool
aspects and account should
be taken of the potential for
failure of flood barriers due
to accumulated water.

Germany

72

7.74

The plant should be
divided into physically
separated ‘flooding areas’,

Editorial

>

Germany

73

7.77

The frequency and
severity of flooding events
caused by human error
should be also evaluated,
considering plant specific
maintenance procedures
and experience as well as
spurious actuation of
water-based fire
extinguishing fighting-
systems.

Precision in expert
terminology and consistency

[X

Russia

44

7.78

7.78. Flood frequencies
should be estimated as a
mean with statistical
uncertainty intervals after
dentificati

litati - :
Hood-scenarios.

This is not fully correct and
might be done differently.

X<




The “buried piping” may

The buried piping may cause a
possible flooding source and
should be analyzed while
performing internal flooding
PSA.Reference EPRI
guideline for Performance of
Internal Flooding Probabilistic
Risk Assessment (1019194),
section 1.4.4 ‘Scope of flood
sources’ it is mentioned
that:“Buried piping: a pressure

Pakistan 7 7.79 7.84 be considered in flood - X
- boundary failure of below-
analysis. - .
ground piping may result in
water propagating through
cracks in concrete floor. Plant
aging management program
documentation includes buried
piping reliability
considerations including
degradation mechanism
assessments  of  potential
relevance to IFPRA”.
Consideration of SSCs
components-affected by
Germany 74 7.80 |nterr_1al flooding should More comprehensive X
take into account
elevations, barriers, doors
and drains.
All possible routes for the
propagation of floodwater
should be taken into
consideration, for
example, equipment
FRQEXE i 97 7.82 drains, and the possibility X

of normally closed doors
or hatches being left open,
reverse flow induced by
water evacuation pipes

plugging.




Germany
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7.82

All possible routes for the
propagation of floodwater
should be consideredation,
for example, equipment
drains, non-leak-tight
doors, and the possibility
of normally closed doors,
or hatches, etc. being left
open.

Precision, further examples
provided

>

Germany
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7.83

The location, including the
elevation and potentially
present protection features,
of electric and/or
electronic components
(e.g. cabinets, terminal
boxes for cables for SSCs
important to safety) and-

vulnerable/sensitive to
humidity should be
identified. In this way, the
vulnerability of
components with respect
to flooding of certain
rooms can be identified.

Precision and
comprehensiveness

X With some revisions

FRANCE -
CEA

98

7.85

The compartment does not
contain any sources of
flooding, including in-
feakage flooding
originating from other
compartments, sufficient
to cause failure of
equipment.

X

Germany

7

7.86

Heading

Screening by
contribution to core
and/or fuel damage
frequency

Hazards PSA are not limited to
the reactor but should also
include the spent fuel pool
(SFP).See comment to 7.4

X (with slight revision to
make it very
generalScreening by
frequency

FRANCE -
CEA

99

7.89

It is not clear how the
flooding propagation
between areas should be
considered. Please
complete.

X with revision, see next
comment as well




7.89. Quantitative criteria
for screening in
accordance with
contribution to the core
damage frequency should
be defined for Level 1
PSA for internal flooding.
Example of such criteria
could be as follows: ... (b)
The contribution of

Original  item b)  was

X modified as follows:The
cumulative contribution of
flooding to the core
damage frequency for all
flooding areas screened out
should not exceed a
specified threshold. This
threshold may be defined
as a specific absolute value
or be given in relative

Russia 45 7.89 flooding for individual erroneously copied from para X terms (e.q. the contribution
flooding area to the core 7.90. of internal initiating events
damage frequency is to the core damage
sufficiently low to retain frequency). For an
all risk significant flood individual flooding area,
scenarios. The threshold the contribution of
for screening may be flooding to the core
defined in the same way as damage  frequency s
for the previous criteria, sufficiently low to retain all
but should be at least an risk significant  flood
order of magnitude lower. scenarios.

All potentially
contributory initiating
FRANCE - flooding events should be
CEA 100 1.92 analysed in terms of the 4
means of detecting and
controlling them. T
HFEs that are relevant X, editorially
only for flooding (e.g. modified...HFEs that are
these include, for example, relevant only for flooding
isolation and subsequent (e.q. isolation and
restoration of the electrical subsequent restoration of
power supplies). In this the  electrical power
case the methods to assess supplies). In this case, the
flood specific HFEs may methods to assess flood
usually follow same specific HFEs may usually
FRANCE - 101 794 principles as the other follow the same principles
CEA ' types of HFE. The impact as other types of HFE. The

on the plant systems of the
success of the flooding
specific procedures (eg.
Isolation and possible
subsequent restoration of
the electrical power
supplies) should also be
considered in the PSA
model.

impact of the success of the
flooding specific
procedures (e.g. isolation
and possible subsequent
restoration of the electrical
power supplies) on the
plant SSCs should also be
considered in the PSA
model.




Germany
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7.95

7.95 in consistency with 7.63
being deleted needs to be
deleted, it is no more in line
with the general approach for
PSA for combined hazards
outlined in Section
6.Paragraphs similar to those
for Fire PSA should be added
(Germany could provide text
proposals)

X _with revisions in line
with the corresponding
paragraphs for fire7.96.
The potential for
occurrence of
combinations of internal
flooding and other hazards
of all three combination
categories (mentioned
above in par. 6.11—as
defined in [6].—7.97. As
required in  par. 6.X,
combinations of  other
hazards with consequential
internal flooding should be
considered in the Level 1
PSA for those hazards and
combinations of internal
flooding and consequential
hazards should be
considered in the Level 1
PSA for internal flooding.
For  combinations  of
internal flooding correlated
with other hazards by a
common cause or
combinations of unrelated
(independently occurring
simultaneously)  hazards
involving internal
floodings not screened out,
the analyst should decide,
if these combined hazards
are considered in the Level
1 PSA for internal flooding
or for one of the other
hazards. A  qualitative
analysis of internal
flooding induced by other
hazards (e.g., seismicity,
external flooding, aircraft
crash, internal fire) should
be performed as part of the
analyses carried out for the
initial event (see par. 6.X).
Flooding areas or
compartments where the




combined impact of other
hazards and flooding could
be important for safety
should be analysed. Flood
sources induced by hazards
and difficulties in carrying
out manual flood
protection  actions  are
examples of impacts to be
considered (see the
recommendations on Level
1 PSA for external hazards
provided in Section 8). In
addition, flooding caused
by actuation of a fire
extinguishing system
discharging a large amount
of water should be
addressed in the context of
the Level 1 PSA for
internal fire (see para.

7.62).
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7.96

The following effects of
internal-floods-induced-by-
other-hazards on the
performance shaping
factors of operating
personnel should be taken
into account for
combinations of internal
flooding and other
hazards: (a) Accessibility
of plant locations where
actions need to be taken by
personnel to ensure the
required safety functions
the-compartments-of
interest-after initiation of
the flooding; (b) Increased
stress level; (c) Failures of
indication or false
indications; (d) Spurious
actuation of systems and
components either.
important to nuclear safety
or used for fire
extinguishing through
water-based systems; (de)
Combined effects of
flooding and ... on the
behaviour of operating
personnel.

Corrections and precision in
line with the general approach
for combined hazards in
Section 6 and with changes to
7.64 were needed, the list was
completed; however it is still
unclear what was intended in
former item (d), therefore only
“...” was indicated as change
there

X _with revisions in line
with the X with revisions in
line with the corresponding
paragraphs for fire7. 7.100.
The following effects of
internal flooding induced
by other hazards on the
performance shaping
factors (or other factors
depending on the HRA
method) of  operating
personnel should be taken
into account:Accessibility
of plant locations where
actions need to be taken by
personnel to ensure the
required safety functions
after initiation of the
flooding;Increased  stress
levelFailures of indication
or false
indication;Combined

effects of flooding on the
behaviour of operating

ersonnel.
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7.99

PSAs normally focus on
the failure to cool the core
inside the reactor vessel or
the fuel stored in the spent
fuel pool. However, other,
more direct damage can
occur, for example, by
heavy load drops onto the
vessel, spent fuel pool or
systems required to
perform critical safety
functions. Potential
collapse of structures and
falling objects with a focus

on drops of heavy loads
(e.g. the confinement
dome, the reactor pressure
vessel head, the spent fuel
cask, concrete shielding
blocks) should be analysed
in respect of their potential
to damage to SSCs needed
to perform safety functions
or in respect of their
potential to result directly
in mechanical damage to
fuel assemblies.

Completion consistent to SSG-
64

>

Germany
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7.99

Heading

Analysis of the collapse
of structures and falling

objects with a focus on
heavy load drops

Completion consistent to SSG-
64

[X




(a) Natural Seismie
hazards: - Seismic
hazards - Hydrological

hazards (typically external

flooding) -

The list must be more
systematically structured and

X, modified as follows:(a)
Natural hazards: - Seismic
hazards - Hydrological
hazards  (e.q., external
flooding) -
Meteorological hazards
(e.q., high  winds,
precipitation, etc.) -
Extraterrestric hazards
(e.q., meteorites, solar

Germany 96 8.01 L.'St of Met_eorolog}cal hgzards more complete according to flares) - _Biological
times (typically high winds, L -
. Lo the state of practice in member hazards - Geological
snow){b)-High-winds:—{c}- - -
E L) —(d) countries hazards - Natural fires(b)
- : Human induced hazards
Human-induced hazards, -
. ; (covering hazards from
e.g.. -aircraftcrash - -
. transport accidents such as
explosion pressure wave - - -
aircraft crash, industrial
and military accidents, here
typically explosions, fires,
releases of  hazardous
materials, etc.)
These paragraphs must be
carefully revised to be
consistent with the respective
general paragraphs in Section
6. This should be done by the
consultants.  Moreover, as
mentioned in comment to 7.4,
Germany 97 8.02 to 8.6 See comment PSA for hazards (including

external ones) are not limited
to the reactor but should also
include the spent fuel pool
(SFP), therefore “and/or fuel”
needs to be systematically
added in the respective
paragraphs Section 8 as well.




The bounding analysis is
performed with the aim of
reducing the list of
external hazards subject to
detailed analysis, thereby
focusing on the most risk
significant accident

It is not described in what
sense accident scenarios are

Hungary 36 8.02 scenarios. The bounding (risk) significant and core X
Attila ' analysis should be damage (risk) is insignificant. =
performed in such a way The word “risk” is missing in
that it provides assurance both cases.
that the core damage risk
associated with the
specific external hazard is
insignificant compared
with other hazards.
Publication of supporting There are no practical
guidelines for experience  or  CONsensus
China 4 8.06 combinations of external treatment for combinations of Guidance is available, references to be given
hazards bounding analysis | external hazards bounding
analysis.
The bounding estimations
FRANCE - should be based on ”’.‘°‘.’e's Underlined text is not clear. . Lo
CEA 106 8.07 and data that are realistic Please explain Bounding needs to be pessimistic
but demonstratively :
conservative.
Assessment of the .
occurrence frequency of Occurrence  frequency  is
Hungary (@) hazards (i.e. estimations of generally  used for“ h?;ards.
: 37 8.07 There are too many “of” in the X
Attila now 8.13 | the frequency of o
. brackets, hence for” is
exceedance for particular .
intensities): proposed in one case.
The order of the hazards after
Germany 100 8.08 After See comment seismic hazards” needs to be X, see comments before

changed in line with their order
in para 8.1




Seismic hazards are
important contributors to
core and/or fuel damage
frequency in many Level 1
PSAs; consequently, a
detailed analysis should be
performed. However, in
order to limit the effort
required for Level 1 PSA
for seismic hazards, it is

See comment to 7.4: Hazards
PSA are not limited to the
reactor but should also include
the spent fuel pool (SFP).The

Germany 98 8.08 possible to perform a third sentence should be X
simplified analysis with deleted to be consistent with
conservative assumptions. | Section 6 on combined hazards
Fhe-secondary-effectsof and where the combination
seismic-hazards{e-g— should be analyzed.
and-floeds)-should-alse-be-
Additional details are
provided in Refs [7, 25,
29, 31].
Consistent to other hazards, a
few paragraphs are needed:a
par. Similar to the one added
After 8.8 after the new 7.123 reflecting
Germany 99 8.08 new Few paragraphs are the specifics of seismic event X, see comments before
paragraph | neededSee comment sequences, paragraphs on
S combined seismic hazards, risk
quantification and
documentation of the analyses
as a minimum
No. SSG- The design of spent fuel
Libya 10 8.08 ' 3 pool withstands the Improved clarity X Seismic hazards can lead to SFP leak

earthquake




The last sentence needs to be
deleted to be more consistent

The-applicable- to Section 6: In line with other
combinations-of-high- hazards, a few paragraphs are
winds-with-other-hazard- needed: a par. Similar to the
phenomena-identified-as- one added after the new 7.123
Germany 101 8.09 Last - . reflecting _the specifics ~ of X see modifications
sentence | sheuld-be-considered;-with- | meteorological event
accounttaken-ofpossible- | sequences, particularly by high
dependencies-{e-g-—high- winds, paragraphs on
winds-and-high-water combined hazards involving
levelsy high winds, risk quantification
and documentation of the
analyses as a minimum
To the list of external
hazard_s, a_dd the_ To list additional source of X _with rewording, see
Canada 63 8.10 following:Flooding due to -
flooding. comments above
other natural causes, e.g.,
ice jamming, frazil ice
After this para, add a new
para as follows:“Effective
walkdowns are an
important part O.f the To provide more details about . .
process of identifying L . - This is something more general for
Canada 72 8.100 S - seismically induced fires and X .
seismically induced combined hazards
h floods
failures that may lead to
consequential hazards
such as internal fires and
internal floods.
A tsunami-like wave of . .
_ _ _ meteorological _ origin  can Tsunami is menyo_ned as general category
Finland 3 8.10 (i) Meteotsunamis X regardless the origin, and these waves have

cause a significant risk in
certain areas

other names, see ASAMPSA _E




The following flood
related hazards should at
least be considered in the

If the list of items is

Level 1 PSA: ....... Fhe- incomplete, “at least” needs to
applicable-combinations-of | be added. Moreover, the list
external-floods-with-other | needs to be re-ordered and
Germany 102 8.1 inql. list of hazard—phenemener _ made a little more complete X see comments above
items identified-as-described-in- | (see German proposal for new
para-—6:11-should-be- Annex 1).The sentence after
considered;with-account- | the item list needs to be deleted
taken-of possible- to be more consistent to
dependencies{e-g-—high- Section 6 and 7
water-levelconseguential
dam-failures):
and-flosds-should-be-
incl - |
Lf A
_aza_lﬁ_els urlessitis e_lea .If‘
WWW In line with the general
Germany 127 8.100 SHeets | ;. : Eﬂ o paragraphs in Section 6, this X
- o para should be deleted.
I_a a paetsl ﬁa_sseelated
| . |
i - i
flood-scenarios-discussed-
In quantifying the core See comment_t0_7.4: Hazards
PSA are not limited to the
Germany 128 8.101 and/or _ fuel damage - X
frequency, ... reactor but should also include
the spent fuel pool (SFP)
This par. needs to be deleted to
be consistent to Section 6 on
&-consequences of combined hazards. However,
Heauy_ ain-and-other separate paragraphs for other
Germany 103 8.11 collecting-onrooftops-and- hydm'og'cé' and X_see comments above
: - meteorological hazards
: lg"l" byt ' plla teu_sas, (flooding by external
‘ i precipitation, heavy rain and

other precipitation at the site,
...) should be provided.




(a) Core and/or fuel
damage frequencies and

See comment to 7.4: Hazards
PSA are not limited to the

See comments in chapter 6 and 7 in relation

Germany 129 8.11 Item A their uncertainty reactor but should also include X for SFP to Sec. 10
distributions; the spent fuel pool (SFP)
The consequences of
heavy rain and other flood | The expression “other
related hazards, such as flooding” seems inappropriate.
Hungary water collecting on In paragraph 8.10 “flood
Attila 38 8.11 rooftops and in low lying related hazards” are used that X_see comments above
plant areas, should be is proposed to be used in
included in the scope of paragraph 8.11 too.
the analysis.
The applicable
combinations of natural
2?3{& ?rg:tﬂamw Paragraph was maqle cgnsistgnt
shenemenaidentified as to o_ther hazards in line with
and described in para. 6.11 Section 6, some general
additional L paragraphs as proposed for the
Germany 104 8.13 should be considered in. - X_see comments above
new paras | ' 11 BSA for external natural_ hazards mentioned
after 8.13 above in the comments before

natural hazards —with-

account-taken-of possible-
X

t—Fan-SpGFtat—l—Gﬂ—aeeldent—s)—- i O

should also be added for
completeness and consistency.
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8.14

The following sources of
human-induced hazards
should be considered at a
minimum: (a) Fires
spreading from nearby-

S
industrial or military
facilities or due to a
transportation accident _in
the near vicinity of the
site; (b) Explosions of
solid substances or gas
clouds from nearby
industrial or military
facilities or due to a
transportation or pipeline
accident in the near
vicinity of the site; (c)
Releases of chemical
materials from nearby _
industrial or military
facilities or due to a
transportation or pipeline
accident in the near
vicinity of the site; (d)
Aircraft crash; (e)
Collisions of ships with
water intake structures.
The following sources
could also be considered
as human-induced

hazards: {§-Missiesfrom-
otherplants-en-the-site-

(gf) Excavation work
outside and-inside-the site
area; (hg) Electromagnetic
interference (e.g. magnetic
or electrical fields
generated by radar, radio
or mobile phones).

Precision and
comprehensiveness; the order
of the items should be changed
to international practice (see
new proposal for Annex | by
Germany), item (f) must be
deleted since it is an internal
hazard

X_see comments above




Hungary
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8.16

lines 1-4

Seismic hazards are
characterized by the
following main parameters
[7, 25]:(a) Peak ground
motion (e.g. acceleration,
velocity, displacement).(b)
Frequency content, which
is generally represented by
spectral accelerations
associated with the ground
response spectrum. e

It is proposed to add an “and”
before the word following, and
delete the word “and” from the
beginning of (a) and (b) points.

Russia
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8.16

8.16. Seismic hazards are
characterized by following
main parameters [7,
25]:(a) The peak ground
motion (e.g. acceleration,
velocity, displacement).(b)
The frequeney energy
content, which is generally
represented by spectral
accelerations associated
with the ground response
spectrum but may also
include other intensity
measuresWhen a single
parameter is used in a
simplified way in Level 1
PSA to characterize
seismic damage potential
(e.g. peak ground motion
acceleration), other
parameters should also be
considered when specific
impacts of seismic hazards
are to be assessed, as
follows:(a) The frequency-
energy content is essential
for the consideration of
relay ‘chattering’ and for
determining the response
and fragility of structures
and components, and
stress factors for human
CITOIS...

“Energy content” is a more
correct term, because apart
from PGA, other
complementary  information
may be used in the analysis,
such as power spectral density
(PSD), CAV (Cumulative
absolute velocity) and other
intensity ~ measures.  (The
acceleration time history with
the same response spectra may
have different PSD and
different energy content)

X<




817 “Vibratory ground
motion caused by
earthquakes should not be
eliminated from

The items 8.17 and 8.18 seem

Russia 48 8.18 consideration...”8.18. as duplicate
“Earthquake ground
motion should not be
screened out...”
. The paragraph is proposed to
RUS’S\IIE:; SEC 8 8.18 To delete a paragraph be deleted as it duplicates a
S
paragraph 8.17.
The applicable
combinations of the
human-induced hazards
with other internal or Paragraph was made consistent
external hazards to other hazards in line with
phenomena identified as Section 6, some general
described in para. 6.11 paragraphs as proposed for the
Germany 106 8.21 should alse be considered natural hazards  mentioned X_see comments above
in Level 1 PSA for above in the comments before
external natural hazards. should also be added for
with-accounttakenof completeness and consistency.
posstHe-dependencies-
Change this sentence as X mOd'.ﬁed as_follows
follows:A detailed considering__also__the
analysis should be com_ment from _Germany:A
performed for all hazards To improve the clarity.Section detz;uled aljna]lysm flho(u!d ble
that for which the 8 uses both “simplified gﬁ(rj (():ronrfbine(()jl; haazarzlsngoi
Canada 64 8.28 bounding or simplified analysis with conservative” for

analysis with conservative
assumptions has
demonstrated that the risk
coming from the hazard
might be significant.

seismic hazard and “bounding
analysis for High Winds”.

which the bounding or
simplified analysis with
conservative _assumptions
has demonstrated that the
risk from the hazard might

be non-negligible




A detailed analysis should
be performed for all
(single and combined)
external hazards for which
the simplified analysis

X _modified as follows
considering also the
comment from CanadaA
detailed analysis should be
performed for all (single
and combined) hazards for

Germany 107 8.28 with conservative Precision - -

- which the tbounding or
assumptions has simplified analysis with
demonstrated that the risk - -

ing resulting from the conservative assumptions
comtAg resulling has demonstrated that the
hazard might be non- - -
negligible significant. risk from th_e _hazard might
neghgae be non-negligible
The availability of the
Level 1 PSA model for
internal initiating events is
Germany 108 8.29 a prerequisite for carrying | Terminology, consistency
out the detailed analysis of
the external hazards events
PSA.
The sentence is related to
internal initiating events and
The detailed analysis of internal hazards; however, it is
internal initiating events | not specified in the text. It is
Hungary . and internal hazards suggested  specifying  this
Attila 40 8.30 Line 19 should be based on aspect clearly, as the absence
realistic models and data, of such a description may be
including a ... misleading due to the fact that
this section is dedicated to
external hazards.
vy |Ie_pe’|le g _detalled
& alysis; the cambined
: palet oFexde _|al azards
Par. 8.31 should be deleted to
Germany 109 8.31 they-have &-co ; be consistent to Sections 6 and
Ig' A _(e.g. HGRWIRES, 7 regarding combined hazards.
levelwater due-to-
Hungary _ ... (e.g. hig_h water level T_he correct order o_f words is
Attila 41 8.31 Line 3 due to precipitation, dam high water level, instead of

failure).

high level water.
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8.35

Analysis of time trends
(e.g. variation of
meteorological and
hydrological parameters in
time due to climate
change) should be
performed to confirm the
absence of trends towards
increased frequency of the
hazards. Should the trends
towards significantly
increased frequency be
confirmed, then, hazards
frequencies should be
defined to consider climate

change over the time
period of interest.Recent,
short term trends to
decreasing hazard
frequencies should not be
accounted for unless they
are well understood as
being caused by processes
having a non-random
nature.

The case when the trend
toward increased frequency is
confirmed should also be
addressed.

>
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8.38

1. When-

Since this aspect is already
generally mentioned in
Section 6, par. 8.38 should be
deleted.

Germany
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8.39

Since this aspect is already
generally mentioned in
Section 6, par. 8.39 should be
deleted.




consequential-hazards-are-
probability-of-the-
secondary-hazard (e-g-—
S . Since this aspect is already
Seismic-haucee isHRami) enerally mentioned in
. to-occurfollowing gene
Germany 112 8.4 . m&. . Section 6, par. 8.40 should be
PHmary EZEE EFEEE!;EE'“E deleted.
spectral-accelerationfor-
the-seismic-hazard)-should-
be-developed-to-aHow for
Ficati :
Gembl-ned—ha-z%d—eﬁeet—- v
site specific The correct wording is
Hunga "r'obabilfi’stic seismic probabilistic seismic hazard
gary 42 8.41 Line 2 P assessment, instead of
Attila hazard assessment (see babilistic seismic hazard
Refs [7, 25, 31]). probabilistic seismic hazards
e assessment.
2. This
paragraph refer to SSG-9
[23] issued in 2010 before | Additional references on i . .
the Fukushima accident. seismic hazard assessment ﬁtsti,?/wﬁ\_/'l) waspublished in 2022
Canada 65 8.42 Since that time, several published after Fukushima X NTDS. [TWWW- .
documents have been should be referenced in this ?gts).(;as\zlaégrqg\f/lTCD/Publ|cat|ons/PDF/PUB
. O .p
published providing better | paragraph.
methods for the seismic
hazard assessment.
4—— Probabilistic
seismic hazard assessment
should be conducted in .
Russia 49 8.42 accordance with the The new release of SSG-9 is X see comment before
. coming soon
recommendations
provided in current
release of SSG-9 {23}
3 8.42 Since the_re may be more
e recent guidance that has
Probebilistic seismic emerged in this area durin
USA 1 8.42 hazard assessment should g 9 X see comment before

consider recommendations
provided in SSG-9 [23].

the last decade, the
responsibility should be to
consider that guidance.



https://www-pub.iaea.org/MTCD/Publications/PDF/PUB1950_web.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/PUB1950_web.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/PUB1950_web.pdf

5. After this
para, please add a new
para as follows:“A
reference earthquake (RE)
should be selected to
represent the fundamental
seismic input (demand) for
calculating seismic
response and fragilities.
The reference earthquake
ground motion spectrum in
a seismic PSA application
is referred to the site-
specific mean UHRS

To define the Reference

These details are covered by other set of

Canada 66 8.43 (Uniform Hazard Earthquake X IAEA Safety Standards
Response Spectra) shape
corresponding to a
selected annual frequency
of exceedance
(AFE)” Related to this
new para, also add a
footnote: - Reference
Earthquake (RE) may be
referred to as Review
Level Earthquake (RLE)
or Seismic Margin
Earthquake (SME) in
deterministic SMA
For highly seismic regions, it
is not proper to stop seismic
initiating event at annual
It is needed to make clear | frequency like 10E-05 even
comment about how far 10E-06. One of the agency
the PSA Model should go | expert missions, two different
All and further when taking correlations were suggested to . .
Turkey 23 8.43 8.44/All | “seismic hazard curve” use in this manner. Multiples X too specific for IAEA Guide

into consideration in
defining the seismic
initiated events.

of SSE or annual frequency
till 10E-06 or 10E-07. It is
better if that can be discussed
and add one reference
sentences including cliff-edge
effect consideration.




For the lower bound
parameter value for use in
the hazard analysis, it
should be demonstrated
that seismic events with
any lower parameter value
can cause only

Criteria for seismic hazard
should be based only on
impact to the plant safety.
Criteria should not be based
on minor damages off the
site.If we develop hazard that

Finland 4 8.44 S
insignificant damage to cannot cause any damage also
structures and off the site, frequency content
components, including of the hazard may be focused
those off the site, such as inaccurately, and it may lead
power lines and pipework | inaccurate results for seismic
carrying hazardous risk.
material.
Since there may be more
8.46. Wind hazard recent guidance that has
assessment should emerged in this area during .
USA 3 8.46 consider recommendations | the last decade, the No additional Safety Standards at IAEA
provided in SSG-18 [24]. responsibility should be to
consider that guidance.
e.g. from ‘no failure’ to
the ‘sereeningHmit’, . S
upper-bound hazard T_he screening limit term
. - either requires to be explained
Russia 50 8.47 parameter in order to f
- as a concept in each case or
accurately estimate the be replaced
seismic (wind in 8.47) P
risk.
Human-induced external
hazard assessment should
be conducted in . - X
Canada 67 8.60 accordance with DS520 is anew Revision of Also the list of reference
. Safety Guide NS-G-3.1
therecommendations updated
provided in NS-G-3-1
DS520
8.60. Human-induced Since there may be more recent
guidance that has emerged in
hazard assessment should this area during the two X
USA 2 8.60 consider recommendations decades.  the rgs onsibilit Also the list of reference
provided in NS-G-3.1 ' P y updated

[22].

should be to consider that
guidance.
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8.61

Item (a)
(i), last
bullet

This is an internal (onsite)
hazard and needs to be deleted
here but is considered under
internal hazards

X _(since _human induced
hazards are only hazards
from outside the plant
boundary):Appropriate
information (preferably in
the form of a database)
should be collected and
used to support the
frequency assessment for
specific _human induced
hazards. This information
should include, at a
minimum, the following
data necessary to support
realistic and valid
estimations of the
frequencies of
hazards:Qualitative and
guantitative _information
regarding the composition
of hazardous (e.q.,
combustible,  explosive,
asphyxiant, toxic,
corrosive) material stored
(outside the site boundary)
within _a predetermined
radius of the nuclear power
plant, as follows:(i)
Potential hazard sources
(within _a predetermined
radius of the nuclear power
plant) such as :— Qil or gas
storage facilities; — Qil or
gas transportation lines;—
Road transportation  of
hazardous substances; —
Air___ transportation  of
hazardous substance;s —
Rail __ transportation  of
hazardous substances; —
Water transportation of
hazardous substances; —
Other facilities.

ENISS

26

8.65

If the combined hazards
has have similar failure
mechanism, the

Editorial correction




compounded fragility
should be considered.

Russia

51

8.65

8.65. When-combined-
i Y

azards-are-£o s!sl.emd' all
the aza ds SBEG'II e Ia_llu e
SSCfailure-modes-should-
be-added-in-the-Level1-
PSA-model When
combined hazards are
considered and the impact
mechanism of the
individual hazards are
similar or the same,
compounding loading
effects from the combined
hazards should be
considered in the fragility
assessment (e.g., added
snow load during a
seismic or high wind
event). If the combined
hazards have different
failure mechanisms, the
failures should be
represented by the
individual hazard
fragilities. If the combined
hazard has similar failure
mechanism, the
compounded fragility
should be considered. See
Ref. [] for an example

Deleted statement seems
wrong and generally
contradicts the final statement
of the para.Please also give
reference to compounded
fragility estimation

>

The proposed sentence is reflecting similar
idea, but in more concise and clear manner.




Germany

114

8.67

The seismic equipment list
(SEL) should be
supplemented by any
structure, system or
component associated with
any combined hazard
identified as described in
para. 6.11 and retained in
the analysis. Depending on
the retained combined
hazard this may at least
include dams, tsunami
walls, internal flooding
sources or internal fire
sources identified
systematically. Details on
the development of the
SEL are provided in [31].

Addition, since the list is not
complete




At the end of this para, add
the following:“The
walkdown will enable to:-
Screen the inherently
seismically rugged
equipment items from the
seismic model,- ldentify
correlation considerations
(e.g., identical equipment
with same
configuration/orientation/a
nchorage on same level of
same building,- Examine

To list the key insights/results

X, with little editorial
modifications:All realistic
failure modes of structures
and  components  that
interfere with the
operability of the
equipment during and after
an_earthquake should be
identified through a review
of the plant design
documents and a plant
walkdown. The walkdown
will enable to:- Screen the
inherently seismically
rugged equipment items
from the seismic _model,-
Identify correlation
considerations (e.q.,

Canada 68 8.68 operator response L identical equipment with
- of a seismic walkdown

pathways for potential same

seismic-induced configuration/orientation/a

interference,- Identify nchorage on same level of

equipment or structures same building,- Examine

that are not included in the operator response

SEL, butwhose structural pathways for potential

failure could potentially seismic induced

impact the nearby SEL interference,- Identify

items (i.e., seismic equipment or _structures

interaction concerns),- that are not included in the

Address issues of seismic- SEL, but whose structural

induced fire and seismic- failure could potentially

induced flooding impact the nearby SEL
items (i.e., seismic
interaction concerns),-
Address issues of seismic-
induced fire and seismic-
induced flooding.

All realistic failure modes

of structures, systems and

components that interfere

with the operability of the

Germany 115 8.68 equipment during and after Completeness

an earthquake should be
identified through a review
of the plant design
documents and a plant
walkdown.




FRAGILITY ANALYSIS

One important aspects which
it seems not addressed is the
reliability of hazard protective

X, modified;but aspect of
reliability of protection
features  needs  further
discussion and perhaps to

be added by
France:FRAGILITY
ANALYSIS FOR
STRUCTURES
SYSTEMS AND

COMPONENTS8.xy. The
fragility[7] of structures,

FOR STRUCTURES provisions (flooding external
FRANCE - | 447 8.7 Before | A\ND COMPONENTS+ | or internal, fire...). These SSC systems _and_components
CEA 8.70 reliability of hazard - | - q should be evaluated using
Ity of hazar are In general passives an available plant specific
protective provisions ? reliability data are often not information to the extent
available. A paragraph on this
subject may be useful. necessary for_the purpose
of the analysis (bounding
analysis or detailed
analysis) and accepted
engineering methods.
Findings  from  plant
walkdowns  should  be
considered in__ these
analyses.
“The limiting fragility for
a component sheuld-be
%fﬁgﬂ i"jtl; 25:;;?3{2;6 If any data is availa?le there i?
. with the fire ignition no need for ‘surrogate ; ;
Russia 52 8.7 failure mode. Conditional fragility. The concept of probably a misunderstanding
ignition prob.abilities ‘surrogate’ for the fragility
should be referenced
should be used to relate
the functional failure to
the fire ignition”
The potential for seismic
interaction (e.g. possibility
that structures, systems or
components could fall on
to a seismic equipment list
Germany 116 8.72 item), including the Editorial

potential for additional
interactions with fires and
floods should also be
included in the focus of
the walkdown.
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Russia

54

8.73

8.77

8.73 Calculations of
parameters relating to
seismic fragility (e.g.
median seismic capacity of
structures and its
variability) should be
based on plant specific
data...8.77 Feral-

| ific information.

In both cases plant specific
data are required, so paras
seem to be duplicated.

>

Misunderstanding, the texts are different in
their meaning

Germany

117

8.74

When structures, systems
and components of a low
fragility ...

Completeness

Germany

118

8.75

The seismic responses of
structures, systems and
components at their failure
level ...

Completeness

Germany

119

8.76

Line 2

... for the responses of
structures, systems and
components located in
different buildings.

Completeness

Russia

53

8.76

Uncertainties in the input
ground motion and
structural and soil
properties should be taken
into account in-develeping-
jointp e.bab":%
responses-of structures-and
components-located-in-
d—l-f—feFent—b-H-l-l—d—l—ﬂg—S—- i j O

Specific details are more
appropriate for a specific guide
or TecDoc, otherwise more
details are required

That level of detail is not too much, but
provides guidance




Canada

69

8.77

After this para, add the
following new para:“For
structures that are not
founded on rock, Soil
Structure Interaction
Analysis (SSI) including
the embedment effect and
ground motion
incoherence (GMI)
function are required.
Even for structures that are
founded on rock,
performance of SSI
analyses with
consideration of ground
motion incoherence will
have the benefit of
computing realistic
seismic response and
potentially lowering the
response spectra peaks in
the high frequency range,
which are expected to
arise due to the high
frequency content of the
UHRS (Uniform Hazard
Response Spectra).”

To identify the need for SSI
analysis for structures not
founded on rock

Canada

70

8.8

“...In this assessment,
findings from plant
walkdowns should be used
as an important source of
information, e.g.

justification of any
modelling parameters”.

To provide further
insight/results of walkdown

Germany

120

8.80

In evaluating wind related
fragilities of structures,
systems and components,

Completeness

Germany

121

8.81

A family of fragility
curves corresponding to a
particular failure mode for
each structure, system or
component ... in median
capacity of structures,
systems or components.

Completeness




In evaluation of fragilities

Germany 122 8.83 of structures, systems and | Completeness
COIl‘lpOIleIltS in respect ...p
The fragility analysis
should include immersion,
Germany 123 8.84 dynamic loads on Completeness
structures, systems and
components from ...
The general aspects and X modified as followa:The
recommendations for the general aspects and
fragility analysis of recommendations for the
seismic-hazards—high- fragility analysis of
Germany 124 8.86 winds-and-external-floeds | More general wording seismic, hydrological and
natural hazards should be meteorological hazards
followed for human- should be followed for
induced hazards as other natural hazards as
applicable. applicable.
Addition, see comment to 7.4:
... which could lead Hazards PSA are not limited to
Germany 125 8.87 Line 6 directly to core and/or fuel | the reactor but should also X
damage ... include the spent fuel pool
(SFP).
This paragraph should also
mention the assessment of
Canada 71 8.89 HFEs related to deployment of X, France and Canada
portable (mobile) equipment should provide a paragraph
since this an important aspects
of hazards HRA.
One of the most important
aspects for hazards HRA
is the evaluation of HEP
related to set-up of
FRANCE - 108 8.89 (mobile) protections for X, France and Canada
CEA ' predictable hazards. There should provide a paragraph

is no really an available
method. A paragraph on
this subject may be useful
(to provide some advice).




ENISS

27

8.89

@

In this case, it should be
checked whether there is a
need to revise the
assessment of performance
shaping factors due to the
possibility that it might be
harder more difficult for
operating personnel to
implement actions than in
the base case.

Editorial correction

X, modified

to

“challenging

Germany

126

8.99

Item list

(a) Accessibility of plant
locations where actions
need to be taken by
personnel to ensure the
required safety functions
or to rescue humans
labilin of

to-specific-SSCs after a

seismic event; ((b)
Increased stress levels; (c)
Failures of indication or
false indications; (d)
Failure of communication
systems; (e) Seenarios-

floed; (f) Other applicable
factors impacting the
behaviour of operating
personnel.

Consistency to other hazards in
Section 7




FRANCE -
CEA

109

LEVEL 1 PSA FOR
SHUTDOWN STATES

Why is this chapter separate
from at Power PSA? Most of
the aspects are common, with
some specificities. Suggest to
group in the same chapter and
to indicate only the specific
points for SD PSA. (note: in
section 9 some of the texts are
more complete that in chapter
5, for example 9.27, HRA
part, data part...)

This separation was initially captured in the
previous version of this guide. If the reader
is interested in the specifics of LPSD PSA,
he/she will try to look for the information in
this Section, rather than reading through
Section 5 and collecting the LPSD specific
concerns. The same philosophy has been
retained to present SFP PSA and MUPSA.
Moreover, it was not in the scope of this
SSG-3 update to perform such structural
changes, just to focus the upgrade on some
designated analysis areas.

Libya

11

It is estimated that
revision of the Guide by
the amendment would
involve approximately 25
weeks of effort by experts.

Improved clarity/grammar.

The message of the comment appears to
concern the DPP rather than the document
itself.

Canada

73

9.04

(b)

With respect to this bullet,
add the following
footnote:“The list of
potential configurations
should consider all
standard planned
shutdown evolutions,
standard power
manoeuvres, and standard
start-up conditions of the
reactors”.

To provide direction for
considering  various  plant
configurations.

“All  standard planned
shutdown and  startup
conditions are generally
considered among the
different plant
configurations.”

The proposal was accepted with some slight
rewording to enhance understandability of
the message. Standard power maneuvers
were left out from the sentence as it is not
state-of-practice to consider load following
mode among planned outages.

Canada

74

9.08

In addition to the bullets
included in this para,
include the following
bullet:"power dependent
process parameters (e.g.,
pressurizer level and steam
generator level)”;

To complement the existing
list of physical and technical
aspects of the plant for
grouping of the similar states
to reduce them to a
manageable size for analysis.

“(d) Other relevant power
dependent parameters, e.g.
pressurizer level, water
level in the primary
system, steam generator
level;”

The suggested new bullet would have
largely overlapped with the original point
(d), so they were merged. Moreover,
parameters under bullets (a) to (c) may also
be power dependent parameters, so the
wording was slightly modified accordingly.




9.13 ... In most cases, a
Level 1 PSA for shutdown
states considers the events

Listed items below are not end

We suggest retaining the original wording to
ensure consistency with other parts of the

Russia 55 9.13 states. An end state is a core document where end states are used to
that can lead to the . A
- damage. describe the consequences of accident
following end-states- i
. sequences modelled in PSA.
consequences:
The statement in para. 5.33 “...
Add a new para. after para. | If screening is performed, it “If some initiating events
9.20:The screening of may still need to be revisited are screened out of further
initiating events in for specific PSA applications” analysis due to low
shutdown states should seems to be too vague in order occurrence frequency
Czech ider th - hat initiati ibutabl he |
Republic not consider the fraction | to assure that initiating events attributable to the low The proposal was accepted with some slight
' of duration of plant in shutdown states are not fraction of duration of . -
UJV Rez 5 9.20 - - . . rewording to enhance understandability of
. operating states, which screened out just because of relevant plant operating
Stanislav low i h low fracti £ ol hen thi - the message.
Hustak can be very low in some the very low fraction of plant states, then this assumption
plant operating states, if | operating state (POS) duration should be re-visited and
the Level 1 PSA is to be (the contribution to the risk justified in case using the
used for a risk monitor profile can be high in some Level 1 PSA for risk
application. cases when the fraction of POS monitor application.”
duration is removed).
The cooling system of
Libya 12 9.31 No. SSG- | spent fuel pool separated Improved clarity Comment is not clear
3 from the reactor core

cooling system




It’s confusing to develop a
special section about HRA for
LPSD.There are no real
differences from HRA for full

These paragraphs try to capture the specifics
of HRA for LPSD conditions. If the reader is
interested in the specifics of HRA for LPSD,
he/she will try to look for the information in
this Section, rather than reading through
5.99-5.121 and collecting the LPSD specific

FRANCE - 110 9.41 t0 9.50 HRA for LPSD power (sa_me methodology, concerns. In our point of view it is seen
CEA same practice).If writers need S -
T . necessary to highlight the most important
to highlight particular aspects £ HRA for LPSD in thi h
of LPSD (they should be few) aspects o i or S. in this Section tog.
it’s possible o add comments Moreover, it was not in the scope of this
in grt59975 121) SSG-3 renewal to perform such structural
part>. ' ' changes, just to focus the upgrade on some
designated analysis areas.
The analysis of human
failure events during . .
; In our view such a general statement in the
shutdown is complex. , . : .
It’s also the case for full first paragraph of a new Section is
FRANCE - Therefore, human . .
111 9.41 S - power.It should be better to acceptable, to give a meaningful
CEA reliability analysis should S : . .
: identify differences. introduction. We suggest not deleting such a
be performed in a eneral (but important) concern
structured and logical g P '
manner.
Typical aspects
UK 7 9.42 1 itions. Grammar.
Care should be taken that “Values generated by the
values generated by the . e~
’ o use of time reliability
use of time reliability . .
. o correlations  specific to :
correlations specific to . - . In our understanding the text does not
! Generally time  reliability power operation should be . .
power operation are not . . ] . - contradict to the comment; however, the
FRANCE - o - correlations established from adopted with caution, since
112 9.48 uncritically accepted, since | _. . . - : paragraph was rephrased not to be
CEA simulations at full power are the time windows in

the time windows in
shutdown states may be
well outside the applicable
ranges of such
correlations.

not applicable for LPSD.

shutdown states may be
well outside the applicable
ranges of such
correlations.”

misleading and to better reflect the message
of the reviewer too.




Canada

75

9.51

®

With respect to this bullet,
add a footnote as
follows:“Maintenance and
testing activities require
review for the different
configurations; while
certain activities may be
applicable throughout the
outage, there may be
activities which only apply
to certain configurations.
Also, maintenance and
testing frequency may
change depending on the
given configuration.”

To point out that consideration
of plant configuration is
required in crediting
maintenance/testing activities.

“9.53. Data assessment in
relation to maintenance
and  testing  activities
should be reviewed for the
different  configurations;
while certain activities may
be applicable throughout
the outage, there may be
activities which only apply
to certain configurations.
Also, maintenance and
testing frequency may
change depending on the
given configuration.”

We suggest adding a new Para, as opposed
to putting the proposed text into a footnote.
The proposal was accepted with some slight
rewording.

UK

9.59

Add to the end of
9.59:However, the use of
alternate methods should
be justified and balanced
against the usability of the
tools, the meaningfulness
of the results and the
ability to substantiate the
actions being claimed.

Supplementary text to expand
the expectations in cases where
alternative  techniques are
used.

According to the proposed new text, many
things should be justified and evaluated,
when alternate methods are applied. Such
justifications and evaluations are not
required to be carried out, when the
“traditional” method is used. In our view the
guide should not put more burden on those
who wish to use alternate methods (in many
cases leading to more realistic results) than
to those using traditional methods, in order
not to discourage them to use alternate
techniques.




It is suggested that the mission

SPECIFIC h A
SOF gpiéﬁh;‘;ﬁ ognltor}ﬂee: t”g?l Paragraph 10.15 addresses the main aspects
LEVEL 1 P P of mission time definition for SFP PSA. The
. PSA FOR shou]d . be confirmed text in the “Reason” column does not
China 2 10 - considering that the some .
THE accident proaression of spent contradict to the message of paragraph
SPENT prog P 10.15. Moreover, there is no proposed text
fuel pool is slow and some o - .
FUEL - that could be utilized to refine wording.
spent fuel pool locates outside
POOL .
containment
10.4. For simplicity
beyond fuel damage, fuel
uncovery and boiling of
the pool water (e.g. for
spent fuel pools I_ocated According to the text, fuel uncovery and
outside the containment) . . o 2.
. This para gives wrong boiling of the pool water are only additional
should also be considered - :
. - - A impression that end states can end states to fuel damage, hence fuel damage
Russia 56 10.04 in the identification
. be other than fuel damage cannot be exchanged by these two end states,
process as a potential S
. beyond design limits. fuel damage frequency should be assessed
undesired end state. (see also paragraph 10.3)
However, when Level-1 paragrap e
PSA results are used as an
input to Level-2 PSA this
simplification should be
removed.
In lack of detailed “In  lack of detailed
thermohydraulic analyses, thermohydraulic analyses,
fuel uncovery (i.e. when fuel uncovery (i.e. when
the water level in the spent the water level in the spent
fuel pool drops below the fuel pool drops below the
FRANCE - top of the active part of the top of the active part of the The proposal was accepted with some slight
113 10.05 : - - .
CEA fuel assemblies stored in fuel assemblies stored or rewording.

SFP of under handling as a
result of boiling or
draining) may also be
applied as a criterion to
assume fuel damage.

handled in the spent fuel
pool as a result of boiling
or draining) may also be
applied as a criterion to
assume fuel damage.”




The text referring to “lower

“(d) The storage position of
fuel assemblies in the spent
fuel pool (e.g. all fuel

For a number of SFP designs there is a
possibility to store fuel assemblies in two
zones in the SFP including a lower rack and

Belgium part” and “upper part” of the - . an upper rack. These two rack levels were
FANC/Bel 1 10.08 (d) N N prop?’sal. See pool and to “one layer” and assemblies are stored in the referred to as two layers in this paragraph.
Reason . v rack at the lower part of the . .
\Y two layers” is not clear to us. The text has been modified to avoid
; pool or a lower rack and an - -
Please clarify. - confusion over the meaning of layers. Also
upper rack are also applied, h . i
IR the following explanation has been added:
as relevant to the design); I S,
as relevant to the design”.
10.8 ...{g)Fhetimefor PSA is an iterative process, i.e. when (1) the
recovery-actions-and- potential recovery actions and repairs; and
repairsto-be-credited:(h)- (2) differences in potential initiating events
Differences-in-potential These items are not related to in different fuel storage configurations and
Russia 57 10.08 initiating-eventsin- the task. Opposite g) and h) associated  fuel  manipulations  are
' different-fuel-storage- should be performed based on determined, the POS definition should be
configurations-and-the- the results of this task. reviewed and refined considering the
associated-fuel- calculated values. Moreover, bullet (g) was
manipulations.-as- revised and reworded as follows: “The
necessary-— potential recovery actions and repairs;”
(f) Initiating events
induced by internal
hazards that may lead to
loss of the spent fuel pool
heat removal system Completeness and consistency
(including pipe ruptures as | with bullet (g) of that same
sources of internal paragraph. Internal hazards
Canada 76 10.09 flooding in systems other might lead to a loss of spent

than the heat removal

circuit), loss of spent fuel

pool inventory or falling
of objects onto the fuel

assemblies in the spent
fuel pool originated by
lifting activities;

fuel pool inventory, not just to
a loss of spent fuel pool
cooling.




Add a new para. before
para. 10.9:The starting
point of the Level 1 PSA
for spent fuel pool is the
identification of the set of
initiating events. An
initiating event for spent

A definition of the initiating
event (IE) analogous to one
specified in para 5.11, which
would be applicable for spent
fuel pool (SFP), is missing in
Section 10. Although it is
stated in para 10.1 that “the
general process for the reactor
should be adopted for the spent
fuel pool”, the basic definitions

The intention with Section 10 was not to
repeat information that can be adopted from
the reactor PSA to the SFP PSA self-

Czech fuel pool is an event that | should be specified explicitly evidently and in a straightforward manner.
Republic, could lead directly to fuel | for SFP as well (because they This includes definitions too, if the adaption
UJV Rez 10.09 damage in spent fuel are definitions). However, the does not require a substantial change in the
Stanislav pool or that challenges definition of IE in para. 5.11 is original understanding. The proposed

Hustak normal operation of related only to core damage. definition would not give valuable

spent fuel pool, and The definition of the IE is the information to the text of Section 10, hence
which necessitates very basis for IE analysis, and itis not supported to introduce it into Section
successful mitigation this is valid for IE analysis for 10 of the document.
using safety or non- SFP operation as well.The
safety systems to prevent | alternative solution is to use
fuel damage in spent fuel | the more general definition of
pool. the IE either somewhere in
SSG-3 or in IAEA Safety
Glossary as specified in the
following comment No. 8.
...(f) nternal Initiating
re;vents induced by external See item (e) for the use of the
azards that may lead to LN .

Czech loss of spent fuel pool heat term initiating events instead o _
Republic, removal, loss of spent fuel of the term internal events. Item (g) of paragraph 10.9 is identical to the
UJV Rez 10.09 . . Some external hazards proposed text, hence no further text

. pool inventory or falling L L .
Stanislav . (seismic event) can cause also modification is required.
of objects onto the fuel

Hustak loss of spent fuel pool

assemblies in the spent
fuel pool due to hazard
induced structural failure.

integrity.




Loss of coolant (pipe
rupture in the spent fuel

Fuel uncovery is possible in

10.13 “The failure
(including the break) of
siphons should also be

Paragraph 10.13 was complemented by
referring to siphon failures, since siphon
break should be considered in accident

Finland 5 10.09 (b) pool heat removal circuit. case of pipe rupture and siphon considered in accident . -

- . . sequence analysis as part of accident

Siphon should also be break failure sequence analysis for loss o .
. ) L mitigation system failures, not as an

considered); of  coolant initiating ST
" initiating event.
events.
. Pipe rupture in the spent fuel pool heat
(d) Inadvertent draining removal circuit is addressed in bullet (b).
FRANCE - (due to erroneous human - -
114 10.09 ) - Bullet (d) is dedicated to erroneous human
CEA intervention or break/leak - ’ PR
of SEP connected circuits): mte_zrventlons, as the mitigation thereof needs
’ a different approach.

Longer time window, i.e. longer mission
time is applicable to the SFP than to the
reactor, hence recovery from pipe ruptures
In the mission time for Spent may be credited in the SFP PSA. Moreover,
fuel pool Level 1 PSA, the text does not state that recovery from
China 7 1011 Delete “recovery from generally the time window is pipe rupture should be considered in the PSA

pipe rupture and”

not enough for staff to
recovery from the pipe
rupture.

model. It only claims that specific
characteristics should be considered in the
assessment. If these specific characteristics
imply that credit cannot be given to timely
recovery, then such recovery action should
not be considered in the assessment.




Potential dependencies
between Level 1 PSA for
the reactor core and Level

The common recourses
(water) usable to mitigate
accident affecting both reactor
core and fuel in spent fuel
pool (SFP), when those
common resources are utilized
by the different systems (one
system is dedicated for the
reactor core and the other for
SFP), need not to be always
understood as the “shared
systems” (only tanks can be

“Potential  dependencies
between Level 1 PSA for
the reactor core and Level
1 PSA for the spent fuel

Rgzuegnc 10F:)SI?hEOJILh§eSEgELI;::e q shared).As an illustrative pool should be considered,
U JF\)/ Rezl 9 10.12 evi th respect to shared " | example, ECCS uses water with respect to shared The proposal was accepted with some slight
. : 'th resp from ECCS tanks to mitigate components or resources of rewording.
Stanislav mitigating systems, or - - ' . >
accidents affecting reactor credited systems (including
Hustak shared components or - - : )
e while ECCS tank drain pumps water inventories) and
resources for mitigating .
. can be used to makeup SFP. shared human resources in
systems, in the case of "
S When ECCS tank drainage the case of common
common initiating events. Lo o »
pumps are credited in an initiating events.
accident scenario to mitigate
the accident affecting SFP, it
should be checked whether the
water in ECCS tanks would be
available for SFP makeup in
this accident scenario when
the accident affects both
reactor core and SFP.
... resources in the case of | The original wording
common initiating events. | “Consequential effects
Interactions between the | between SFP and reactor
SFP and the reactor core | PSA” seems misleading. How
Hunaa should also be considered, | can consequential effects
Att?lary 43 10.12 Line 3-5 | for example flooding between PSASs be interpreted?

effects, structural loads
due to external hazards or
other phenomena, draining
events when SFP and
reactor are connected etc.

It is proposed to modify
“Consequential effects” to
“Interactions” and not to relate
to PSAs, but the facilities
themselves.




Russia/ SEC
NRS

10.14

To reword

The paragraph says: “The
accident sequence analysis
should consider that boiling
can cause pump cavitation
which may prevent successful
restart of the cooling
system(s) and/or may disable
local actions due to degraded
ambient environmental
conditions in the vicinity of
the spent fuel pool”.In this
case, it is not clear what kind
of local impact we are talking
about. Item should be
reworded.

10.14.  The  accident
sequence analysis should
consider that boiling can
cause pump cavitation
which may prevent
successful restart of the
cooling system(s) and/or
may disable local actions
due to degraded ambient
environmental conditions
(including air temperature
and radiation level) in the
vicinity of the spent fuel
pool.

The text was complemented in line with the
comment.

Russia
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10.15

10.15. For some spent fuel
pool accident sequences,
slow accident progression
due to the large water
inventory and low power
level should be considered
to define the sequence-
mission time_to fuel
damage, which can then
be relatively long and
allows reliable recovery
actions and repair activity.
Fermination-of-the-

; .
& a.|55'5 ata-fixed pre-
d.e“ ed SequaRce-HISsIo
time 355 plleue It :
be#‘g—e’btal’F‘e‘d_- i O

This is not the mission time we
need to define.

According to paragraph 545, “For
sequences ending in a safe stable state, the
accident sequence analysis should be
pursued over a time period, ended with the
sequence mission time, that will allow for
considering the effect of long term measures
to be put in place to ensure that the risk
estimate beyond the sequence mission
time is negligible and that possible cliff-
edge effects are appropriately captured.”
Paragraph 10.15 is aimed at addressing the
SFP specific aspects to be considered when
defining the sequence mission time (it does
not state that it should be equal to time to fuel
damage). The original wording of paragraph
10.15 was in line with the definition in 5.45,
hence the text does not need to be modified.




..... the participation of

“Actors” is not a typo in this paragraph,

Egypt 24 10.16 multiple factors in the Editorial since it refers to (multiple) participants.
process of ......
The SFP HRA has to
consider the accessibility
to perform the local This aspect does not seem to be SFP specific,
actions (in general the . C .
make-up set-up is a local it negds similar treatment in the_ reactor PSA
. and in the SFP PSA. Although important, in
FRANCE - action as well as the i .
115 10.16 - our understanding it is not something that
CEA reparations). Some A e
specific human actions are should be hlghllghted ;peuﬂcally fgr the
. SFP PSA, this aspect is addressed in the
needed to ensure this eneral HRA part
accessibility and shall be g part.
studied by the HRA. These
aspects may be mentioned.
... makes possible the
participation of multiple
DT e DOl | Thre was iy “nd s el
Attila 44 10.16 Line 2-3 making as well as in the as”. \Q’e s,l,lggest deleting the
- word “and”.
execution of recovery
actions and repair activity.
This should be ...
Potential dependencies
The paragraph says:“...the between human actions to
aggravating effects of the prevent undesired end
increased workload due to states for the spent fuel
mitigating concurrent pool as well as for the If the same operators and staff members try
accidents simultaneously reactor core should be to mitigate the accident in the reactor core
Russia/ SEC should be considered when considered. In addition, the and in the SFP then it may be more
NRS 10 10.18 To clarify assessing the relevant human aggravating effects of the challenging than when only the SFP accident
error probabilities “. This increased workload due to should be mitigated. The text was
phrase requires clarification, mitigating concurrent complemented by the following: “by the
since it is not clear how the accidents simultaneously same operators” to clarify the issue.
workload increases due to the by the same operators
mitigation of the consequences should be considered when
of coincidental accidents. assessing the  relevant
human error probabilities.
This  safety  guide  provides as
LEVEL 1 S . There are no  practical recommendations but not as requirements.
Publication of supporting - - : -
. MULTI- o experience  or  consensus Developer can implement its approach in
China 5 11 guidelines for LEVEL 1 S
UNIT MULTI-UNIT PSA treatment for LEVEL 1 development of PSA. However multi-unit
PSA ' MULTI-UNIT PSA. analysus is normal practice in current status

of PSA




MUPSA model is
typically developed based
on single unit PSA

Hungary 45 11.02 models, and takes into Please correct “take” as X
Attila e “takes”.
account the specifics of
each unit under
consideration.
Footnote | “Depending ef-on the L
Canada 77 11.04 a1 scope of the PSA...” Editorial change X
The scope of MUPSA
should include all risk-
significant multi-unit
initiating events and | MUPSA should focus on
hazards, as well as all | multi-unit initiating events
plant operating states, | and hazards, instead of
Hungary which can pe ident_ified focusing on all initiating
Attila 46 11.04 fro_m the review of single | events and hazards (see X
unit PSA results. For the | paragraph 1.11 and footnote
purpose of determining | 42 too). It is proposed to
the scope of a MUPSA, a | address this distinction in
screening approach may | this paragraph too.
be adopted based on
reviewing single unit PSA
results, if necessary*.
(&) Single unit core
damage frequency:
frequency per site-year of
an accident involving
core damage on one and
only one reactor on a
multi-unit site;(b)
Multiunit core damage
Czech frequency: frequency per
Republic, site-year of an accident | Editorial corrections, see
UJV Rez 10 11.05 involving core damage on | definition of risk metrics in X
Stanislav two or more reactorsona | items (a) to (c).
Hustak multi-unit site;(c) Site

core damage frequency:
frequency per site-year of
an accident involving
core damage on one or
more reactors;(d) Multi-
source  fuel damage
frequency: the frequency
per site-year of an




accident involving fuel
damage from two or
more sources (i.e. reactor
core, spent fuel pool) on a
multi-unit site

Germany 130 11.05 Item B Multi-unit.. Editorial X
Germany | 131 | 1105 | iemp | Multi-Ssource Fiuel - Editorial X
Bdamage Ffrequency:
For a MUPSA, the
probability or fraction of Base on the MUPSA, reactor .
. : : This document focuses on only reactor and
time that is spent in each core and SFP should be :
S . SFP. Other sources like dry-storage or waste
. modelled combination of considered at least. In order -
China 8 11.09 - - - . - X treatment buildings are out of scope. And the
plant operating state for to clarify this situation - - - .
. . o explanation will be included in the
each reactor unit or each preciseness and clearly, it is document
source should be better to modify the sentence. '
estimated.
Quantifiable  metrics  are
required for the screening
process in the MUPSA
Term “a significant analysis to work. Similarly to This quide is not provided any
Ukranie 1 11.10 contribution” needs to be how it’s defined in the internal X

quantified.

events level 1 PSA section of
this document with the cut-off
value of 10-E7 used for the
screening of IE’s purposes.

recommended numbers




Hungary
Attila

47

11.12

The table

from MS

said 1.12,
| think
they
meant
11.12

For single unit PSAs,
frequencies are estimated
on a reactor calendar year
basis, whereas for
MUPSAs, frequencies are
estimated on a site
calendar year basis.

The following sentence is
hardly understandable: “For a
MUPSA, hazard event
frequencies that are dependent
on the combination of plant
operating states should be
calculated, taking into account
the probability of the
combination.” Does it relate to
the same aspects that are
addressed in paragraph 11.9?
Please either remove the
sentence, or try to make the
message clearer as it is hardly
understandable in its present
form.

X

Yes the first sentence is
related to para 11.9. 11.9
asks to estimate this
fraction and then 11.12
recomends to use that
estimate when calculating
the frequencies.
Clarification is added as
follows:

For a MUPSA, hazard
event frequencies that are
dependent on the
combination of plant
operating states should be
calculated, taking into
account the probability of
the combination (see also
the recomendation in 11.9).




Czech
Republic,
UJV Rez
Stanislav

Hustak

11

11.12

For a MUPSA, hazard
initiating event
frequencies that are
dependent on the
combination of plant
operating states should be
calculated, taking into
account the probability of
the combination. For
single unit PSAs,
frequencies probabilities
of plant operating state
occurrence are estimated
on a reactor calendar year
basis, whereas for
MUPSAS, frequencies
probabilities of
occurrence of plant
operating state
combination are
estimated on a site-
calendar year basis for the
scope of units subject to
MUPSA (whole site, twin
unit).

The term “hazard event” is
not used in SSG-3.The
second sentence is
misleading. It is not clear, to
which aspect the terms “on a
reactor calendar year basis”
and “on a site calendar year
basis” are related. Based on
the first sentence it is
assumed that those terms are
related to estimation of
probability of occurrence of
plant_operating state (POS)
combinations, not generally
to initiating event (IE)
frequency

estimation.Moreover, the
second sentence does not fit
to MUPSA, in which
MUCDF is calculated for
concurrent core damage just
for the selected units in a
multiunit site (e.g. for two
units in a twin-unit in a site
with two or more twin-
units).Note 1: Calculation of
MUCDEF just for a twin-unit
in a site with two twin-units
(e,9. Dukovany NPP or Paks
NPP) can be useful as well,
since units in the twin-unit
can be cross-connected with
many shared systems and
can share the common
buildings with safety systems
(it is important for hazard
estimation).Note 2: If
cumulative reactor years or
cumulative site years to
determine initiating event
(IE) frequency are meant,
then even for single unit
PSAs some frequencies of
IEs (or hazards) are
estimated using the
applicable cumulative years
for the site regardless the

[X




number of units in the site.
Examples are frequencies of
LOOP and external hazards
(e.g. seismic, high wind).




11.12. For a MUPSA,
hazard event frequencies
that are dependent on the
combination of plant
operating states should be
calculated, taking into
account the probability of

Removed text is ambiguous. It

Russia 59 11.12 the combination. Fer is not clear what the difference X
single-unit PSAs- should be.
frequencies-are-estimated-
on-areactor-calendar-year
basis;whereas-for-
MUPRSAsfrequencies-are-
estimated-on-a-site-
calendaryearbasis-
Suggestion:Examples on It may be noted that at multiple
consideration of shared places, guidance on ‘shared
SSCs for Initiating event systems’ are included in safety
India 3 11.13 11.15 frequency estimation and standard (para 12.13, 12.64, X Examples are provided in IAEA technical
' ' unavailability of shared 12.76, and 12.114) and = reports on MUPSA in reference section.
safety system among MUPSA model is referred.
multiple units may be Guidance on modeling of
elaborated. shared SSCs will be useful.
Belgium The availability of a Tvooaraphical  correction
FANC/Bel 2 11.14 shared SSCs or resources | P29 “p « X
v (delete “ a «)
The availability of a -
Germany 132 11.14 shared SSCs .. y Editorial X
The availability of shared
SSCsor resources to each | In the original text there was
Hungary 48 11.14 unit during accidents | an unnecessary “a” in front X
Attila ' involving multiple units | of “shared SSCs” that should =
should be taken into | be deleted.
account.
Functional and spatial
dependencn_)s betwegn In this context, see the This document focuses on only reactor and
SSCs of different units . S ;
and/or sources collocated example in parenthesis, it is SFP. Other sources like dry-storage or waste
Germany 133 11.16 — more than MUPSA, there are X treatment buildings are out of scope. And the

at the en site (e.q. fire

main__ring) should be
considered in MUPSA

system analysis.

SSCS which are shared also
with non-reactor sources!

explanation will be included in the
document.




Germany

134

11.17

For multi-unit initiating
events and/or accident
sequences, human actions
(e.g. by the fire brigade)
associated with the need
to manage multiple
reactor units and/or
sources should be
considered.

In this context, see the
example in parenthesis, it is
more than MUPSA, there are
human resources which are
shared also with non-reactor
sources

>

This document focuses on only reactor and
SFP. Other sources like dry-storage or waste
treatment buildings are out of scope. And the
explanation will be included in the
document.

Germany

135

11.18

Human reliability
analysis methods used in
MUPSA should take into
consideration the
contextual characteristics
of multiple units and/or
sources such as increased
stress due to site level
accident conditions,
shared human resources,
working in the shared
control  rooms (when
applicable), and the
interaction of units with a
common technical
support centre.

In this context, it is more
than MUPSA, there are
human resources which are
shared also with non-reactor
sources

>

This document focuses on only reactor and
SFP. Other sources like dry-storage or waste
treatment buildings are out of scope. And the
explanation will be included in the
document.

Germany
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11.19

The potential for
dependencies  between
actions by operating
personnel in different
units  and/or _ sources
should be considered.

In this context, it is more
than MUPSA, there are
human resources which are
shared also with non-reactor
sources

>

This document focuses on only reactor and
SFP. Other sources like dry-storage or waste
treatment buildings are out of scope. And the
explanation will be included in the
document.

Germany

137

11.2

In the event ease of an
accident on one or more
units and/or sources
collocated at the en site
simultaneously, the
adverse effects on the
control and accident
management on the other
units and/or sources
should be considered,
taking into account the
factors connected with
severe accidents at other
units and/or sources at the

In this context, it is more than
MUPSA, there are accident
management measures which
are shared also with non-
reactor sources

X<

This document focuses on only reactor and
SFP. Other sources like dry-storage or waste
treatment buildings are out of scope. And the
explanation will be included in the
document.




site (e.g. radiological
release, hydrogen
detonation).

Hungary

... significance of the
contributions from the
various types of accident
initiator (internal initiating

Internal hazards and external
hazards are proposed to be
used in general, since hazards

Attila 49 12.07 line 3 events, internal hazards ?rf?eﬂﬁrfolgéirgﬁé fires,
and external hazards) hauak m
and plant operating states earthquakes may be modelled
to the PSA results in detail in the plant PSA.
When risk based safet . . .
Hungary performance indicators?l are The terminology “risk based
2 70 12.101 Line 1 . is used throughout this part,
Attila established and agreed . A
upon instead of risk informed.
PSA based event analysis should consider
as “direct events’) and events that occurred at other plants, in
ma be carried out for Analysing transported events addition to events that occurred on the plant,
Hungary 71 12.105 Line 2 eve);\ts at other plants is rather a possibility than a provided that these events are also relevant
Attila ' P need/must in PSA based event for the plant considered. Proposal: “... as

(‘transposed events’). PSA
based event analysis ...

analysis.

‘direct events’) and may be carried out for
relevant events at other plants (‘transposed
events’). PSA based event analysis ..."




Hungary
Attila

72

12.105

Suppleme
nt to
12.105

... In the PSA based
event analysis known
adverse occurrences (e.g.
one or more initiating
event or unavailability)
should be modelled by
TRUE events or
changing failure
probability thereof, while
known successes
(equipment known
operable or operator
actions taken) should not
be taken into account,
instead nominal
probability values should
be kept therefor.

This aspect should be
highlighted in order to avoid
trivialities, e.g. no core
damage occurred, so CCDP=.

Addressed by adding the
following

paragraph: “When
conducting PSA based
event analysis, known
adverse occurrences
should be modelled setting
to TRUE associated basic
events, whereas known
success occurrences
should be modelled
keeping associated basic
events to their nominal
probability.”

Czech
Republic,
UJV Rez
Stanislav

Hustak

13

12.106

PSA based event analysis
should be carried out for
events at the plant
(referred to as ‘direct
events’) and events at
other plants (‘transposed
events’). PSA based event
analysis should include the
analysis of initiating

events {where-an-initiating-

persennel) and of

conditional events (where
the likelihood of an
initiating event was
increased or the
availability of the
mitigating systems
required to respond to
initiating events was
reduced).

IE should be a subject of event
analysis even when a prompt
operator intervention was not
done. Moreover, when IE has
already occurred it means that
it was not already prevented.




If the event in question is

Czech an initiating event, the
Republic, living Level 1 PSA model | When an IE occurs, the failure
UJV Rez 14 12.107 should be used to estimate | of plant response is measured
Stanislav the conditional core or fuel | by probability.
Hustak damage frequency
probability.
Egypt 27 12.107 taking into account Editorial
For condition type events
usually the increase in core “but is not an initiating
... conditional core damage probab_lllty is event, the PSA model is
damage probability or calculated that is the increase used  to  calculate  the
fuel damage probability in CDF multiplied by the o
- . 2. conditional core or fuel
Hungary Lines 3 taklng_ into account the duratlo_n of_ t_he condition damage probability taking
’ 73 12.107 unavailability of the (unavailability). Moreover .
Attila and 4 . S » into account the
affected SSCs (e.g. using taking into account” should -
. : . o e unavailability — of  the
the risk monitor) and the be used instead of “taking in -
. " . affected SSCs and its
duration of the to account”, and in the ) . .
S o : duration (e.g. using the risk
unavailability. original version there was an . "
monitor).
unnecessary space before the
full stop.
... for initiating events and
the increase in core For condition type events
damage frequency or fuel usually the increase in core «
f ility i The results necessary for
Hungary _ damage requency over damage probabl_ ity is comparison are typically
? 74 12.11 lines 6 the duration of the calculated, that is the increase o
Attila S - - the conditional core or fuel
unavailability, thus in CDF multiplied by the PR
- - - 2. damage probabilities.
increase in core or fuel duration of the condition
damage probability for (unavailability).
Changes in risk metrics
are used to evaluate
ENISS 30 12.115 possible changes to Editorial correction
regulatory requirements
needed to implement the
risk management strategy.
Missing linespacing
ENISS 31 12.116 between 12.115 and Editorial correction
12.116.
Belgium The scope and level of Tvpoaraphical correction
FANC/Bel 9 12.119 details of the PSA should | ,YPO9raP

\Y

be commensurate with ...

(missing word)




Belgium
FANC/Bel
\Y

10

12.134

... and to develop (for
plants under designs) or
improve ...

Typographical correction

Canada

78

12.18

Either add the following
information as new
paragraphs, or add
footnotes related to the
para 12.18:“The cliff-edge
effects may be tested in
the analysis results in the
form of a sensitivity study
by varying a set of
analysis assumptions that
have the potential to be
risk significant. The
following factors should
be considered as
candidates for cliff edge
effects:The following
factors should be
considered as candidates
for cliff-edge effects:the
magnitude of internal and
external hazards, including
hazards screened
out)cutsets where the
sequence is dominated by
a single component or
human action;c)
Variations in the setpoint
of poised functions; Note:
For example, in the
thermal-hydraulic analysis
of a BDBA, a small
variation in the setpoint of
a relief valve might result
in the failure of a pressure
vessel and so significantly
change the outcome of a
BDBA sequence.d) The
failure of passive SSCs
due to small increases in a
hazard; Note: For
example, the failure of a
flood protection barrier if
the magnitude of the flood

The added information will
provide guidance for a
systematic approach for

evaluation of cliff-edge effects

and balanced design

The proposal is included in
para 12.18 adding the
following sentence: “The
cliff-edge effects should be
tested in the analysis
results in the form of
sensitivity  studies by
varying a set of analysis
input data that have the
potential to be risk
significant. “The proposal
to list possible parameters
that may cause cliff-edge
effects is not retained. We
remind that sensitivities on
thermal-hydraulic support
studies input parameters
are described in more
details in SSG-2 Rev.l1
guide.

Recommendation ~ 12.26  is  already
addressing analysis to assess the balance of
the design : “The contributions to the core
damage frequency or fuel damage frequency
from individual groups of initiating events
and contribution of minimal cutsets to core
damage frequency or fuel damage frequency
for individual groups should be used to
determine whether the design of the plant is
balanced in that no particular group of
initiating events and no particular accident
sequence within the group makes an unduly
large contribution to the core or fuel damage

frequency. ”We believe that the choice of the

technical method and tools to be used should
be left open. In addition, in our
understanding, your proposal to use Error
Factor is to be used to deal with uncertainty
analysis rather than analysis of the balance
of the design.




is increased by a small
amount.e) Data
assumptions used in the
thermal-hydraulic analysis
of BDBA sequences; andf)
Changes in accident
phenomenology.Note: For
example, a small change in
accident phenomenology
could convert an inert
atmosphere to an
explosive atmosphere.-----
-------------------- Balanced
design may be assessed by
uncertainty analysis to
demonstrate that dominant
contributors to severe core
damage (SCD) risk do not
havesignificant uncertainty
by assessing that the
SCDF error factor is less
than 3. using the following
equation:Error Factor =
V(95%)/Cutset
(5%)Assessment of a
balanced design can also
be demonstrated by
ensuring the risk
importance Fussell Vesely
values do not exceed a
certain specified range.
Core damage cutset review
should identify any
dominant cutsets
(contributing .5% or more
of the total core damage)
involving the initiating
event and a single
mitigation failure
(component or human
interaction); consideration
of improvement initiatives
to reduce the frequency of
these cutsets may follow
the risk importance
evaluation process.




Canada
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12.21

“The PSA should include
an investigation of variants
and exploratory design
options, the sufficiency of
the redundancy and
diversity of systems, and
the effectiveness of on-site
and off-site emergency
response and accident
management measures.”

To indicate that both on-site
and off-site emergency
response should be
investigated

Hungary
Attila

50

12.22

line 4

... and dependencies).

A full stop was missing from
the end of the paragraph.

Hungary
Attila

51

12.23

lines 2
and 3

... that are needed due to a
lack of design and
operating details should be
documented, and at later
stages of the design (e.g.
construction or pre-
operational stages) these

In the original version “at a
later stages” seems to be
incorrect wording.

Russia

60

12.28

assumptions should ...

PSA is never used for DiD

Cutsets analysis should be used to identify
possible DiD bypass situations.




For multiple unit sites, possible interactions

1.2 30-For-multiple-unit between units or between SFP and reactor
I . should be considered in some way.
- At the current stage of Deve_zloplng MUPSA consists in one
HApact 9.' one ofthese-0 - possible  option to consider these
NPP-units-being- MUPSA it is too early to use : : :
: - - L interactions. Other alternative approaches
. investigated-should-be- MUPSA results in decision- -

Russia 61 12.3 - L - . may be used, possibly based on coarse
considered-in-risk- making. Otherwise, more . - .
: - . : decoupling hypothesis (e.g no credit taken
informed-design- details have to be included - h h

S here on equme_nt/resourcest at may be shared

optimizatio HPFOCesS to : between units of the same site).Para. 12.30
Suppo tn_e_duetle of the does not recommend MUPSA to be
HSKSIg iHeance-of sue developed but only recommends multi-units
npact. interactions to be considered in some way.
12.31. The assessment of The following sentence is
the overall plant safety is Ig ;?E,)O;ﬁiotg 2? trﬁg(é‘s’jﬂ; A
necessary for applying for P .
an operational licence and agallnst prqbaplhs_?c safe;y |

Hungary 52 1231 lines 1-4 it usually involves a full gga:rgcr)rcnrwlézr:/?/i?hiﬁettr)liz ould 12.31 announces what will be more

Attila ' scope Level 1. A safety P developed in 12.32 and 12.33.

evaluation for applying for
a pre-construction licence
may involve a limited
scope of ...

application”. As it is
elaborated in detail in
paragraphs 12.32. and 12.33,
it seems an unnecessary
repetition in paragraph 12.31.




With respect to this para,
add a footnote as
follows:“To support PSR
Safety Factor 6, the
assessment should
demonstrate-i) the
effectiveness of the design
features and accident
management measures in
reducing risk should be
evaluated by the PSA, ii)
provide a comparison of
methodology, and events

To identify how PSA

SSG-25, which introduces
PSR safety factor 6, should
be added to the reference
list. It is proposed to refer
to this document rather
than to duplicate it in SSG-
3. It is proposed to change
para as  follows: “In
accordance with
Requirement 12 of SSR-2/2
(Rev. 1) [34] probabilistic

Canada 80 12.38 . results/insights will support safety  assessment  is
moqielled in the_PSA PSR safety factor 6 required to be used as an
against the_req_wrements of input to the periodic safety
modern jurisdictional and review to provide insight
;fg#éztr%;ya%%dﬁ?)aﬁg into the contributions to
confirm that the PS Ap safety of different safety

related aspects of the plant.
programs and p(ocedures The Level 1 PSA should be
are co_mprehenswe, . reviewed following
result_lng_ Ina systematic recommendations from
and disciplined approach PSR Safety factor 6 of SSG-
to identifying, prioritizing 25 (Rev. 1) [43].”
and addressing any PSA e '
related issues.
“A  safety  assessment
A safety assessment process for this a_ppllcatlo_n
. . A should consists in
Belgium process for this application identifying safety _issues
FANC/Bel 3 12.39 should consists- in. Two typographical corrections ying -ty !
S - assessing  their  safety
\Y identifying safety issues, significance and making
o decisions on the need for
corrective measures.”’
“A safety assessment
Canada 81 12.39 process for this application Editorial change

should consists of
identifying...”




12.39. A safety assessment

In the original version “should

‘consist of” is correct English.“4 safety
assessment process for this application

Hungary . process for this application Co oo should consists of identifying safety issues,
Attila 53 12.39 line 1 should consist of Ezrﬁlcf;srrlg;nxf)};aﬁﬁ seems to assessing their safety significance and
identifying safety ... g making decisions on the need for corrective
measures.”
In the original version there
was an unnecessary repetition
Hunaa ilnztﬁrimémgz;s@ ;?]rd of PSA in the sentence (i.e.
Attgilary 54 12.41 line 1 external hazards should be The PSA for internal hazards
and external hazards PSA),
performed from ... -
that seems to be incorrect
wording.
Para 12.43 has been moved
upward to 1231 as it
12.31. PSA results and relates to design as
insights are dependent on opposed to licensing with a
the design features and minor change to text: “PSA
provisions, including results and insights are
human interactions and In the original version dependent on the design
associated procedures that araara r? 12 43. was features and provisions,
are credited in the PSA. presgntsd under .the followin including human
The actual implementation P o 9 interactions and associated
L title: “Optimization of
of features and provisions rotection against internal procedures, that  are
to achieve acceptably low p g s credited in the PSA. The
. : hazards and external hazards”. - -
Hungary risk estimates at the pre- - - actual implementation of
> 55 12.43 . It is proposed to move this o
Attila construction stage should features and provisions to

be verified in the PSA
performed when applying
for an operations licence.
If any discrepancies
leading to higher risk are
identified, they should be
reflected in the PSA and
proposals for changes to
reduce the risk should be
made.

paragraph to a more
appropriate place, e.g. under:
“Use of PSA to support
decisions made during the
design of a nuclear power
plant”.

achieve acceptably low
risk estimates at the pre-
construction stage should
be verified in the PSA
performed before applying
for an operations licence. If
any discrepancies leading
to higher risk are identified
they should be reflected in
the PSA and proposals for
changes to reduce the risk
should be made.”




... to an immediate reactor
scram occurs, the allowed
outage times (or any
other corresponding
measures) before

Allowed outage time may not
be the only measure used for

After implementation of these such purnoses. For example in
Hunaa 12.43 measures and additional Hun 2 pthe éo-called rigk
At 56 1243 | Footnote | ...... of affected bl i i veod and
52/lines 2 | equipment, immediate
' - approved by the nuclear safety
and 4 repair of failed o
authority, instead of allowed
component). If the allowed >
) outage time.
outage time (or the
corresponding measures)
is exceeded, the technical
PSA results should be “If a PSA is fully relied on
used to support the to  develop  technical
specification of the specifications, it should be
equipment scope to be used to identify equipment
In included in the technical | Equipment of high safety to be included in the
Hungary 57 12.46 between | specifications. significance should be technical  specifications.
Attila ' 12.46 and | Equipment of high safety | covered in the limitations of Then, equipment of high
12.47 significance should not technical specifications. safety significance should
be left out from the not be left out from the
technical specifications technical  specifications
without limiting without limiting conditions
conditions for operation. for operation.”
Allowed outage time may not
... different allowed be the only measure used for
outage times (or any such purposes. For example in
Hungary . other corresponding Hungary the so-called risk
Attila 58 12.47 (a)/line 2 measures), measures and balance time is used and

actions in response to the
same abnormal event. ....

approved by the nuclear safety
authority, instead of allowed
outage time.




... appropriateness and to
suggest measures and

Allowed outage time may not
be the only measure used for
such purposes. For example in

Hungary . revisions of allowed Hungary the so-called risk
Attila 59 12.47 (b)/line 3 outage times (or any balance time is used and
other corresponding approved by the nuclear safety
measures) where ... authority, instead of allowed
outage time.
... to their impact on
equipment reliability and
how these tests impact the | If the overall cumulative risk “The  goal of this
cost of operations. can be reduced by changing application is to optimize
Another goal may be to the testing strategy, then such the surveillance testing
Hungary 60 1251 lines 2 optimize testing modifications should be strategy and surveillance
Attila ’ and 3 strategies with respect to | performed. The basic example testing  intervals  with
the overall (cumulative) for this issue is the staggered respect to their impact on
risk. Human errors during | testing of redundant system equipment reliability or
service test intervals that trains. overall risk estimates. ”
might have an adverse
impact on safety, for ...
“The  service testing
The service testing - . intervals do not lead to
. In the original version - S
Hungary intervals do not lead to « .5 excessive  unavailability
. 61 12.52 (d) . . exercise” seems to be - -
Attila excessive wearing of the . . due to potential excessive
incorrect wording.
tested components. wear of the tested
components.”’
Belgium Ig;r%ci);;n;:]altggtr ;r;or;eof Typographical correction Comment is obsolete due
FANC/Bel 4 12.55 (d) - y! ypograp to other accepted change
v introduced due to testing (missing word)
. (see next).
strategies ...
(c) The potential for HFEs
|nclud_|ng erg’r? of d Both original points, i.e. (c)
Hungary cOMMISSIon guring an and (d), were related to human
? 62 12.55 Cand D | after testing, leading to '
Attila errors, so they can be merged
component(s) 25 proposed
unavailability and/or an proposed.
initiating event.
... risk significance and
acceptability of the .
In some cases/countries, no
proposed change and the . L . N
. ! - . incremental risk is allowed by Then, in your case, the authorized increment
Hungary Lines 3 incremental risk metrics or . S L )
’ 63 12.58 S the nuclear safety regulation. in risk metrics is null. The recommendation
Attila and 4 other alternative risk

measures should be used
to evaluate the
acceptability of the new

For example, this is the case
in Hungary.

still applies.




proposed service testing
interval.

Hungary

... in order to determine

A full stop was missing from

Attila 64 12.66 Line 3 whether the changes are the end of the paragraph.
acceptable.
The expectation is that this
will lead to a reduction in Eventually, the Risk Informed
the overall number of IS will lead to reduction in The reduction in the number of required
pipework inspections that | dose due to reduced pipework inspections and consequently in
are carried out and a inspections, in some cases it occupational exposure is presented as an
India 1 12.68 Line 5 reduction optimization in | may increase the inspections. expectation. In addition, the ‘safety of the
the associated In general the Risk Informed plant’ can not be summed up in risk increase
occupational exposure, ISI methodology is used to as PSA is not the sole mean to evaluate the
without inereasing-therisk- | optimize the existing 1Sl ‘safety of the plant’.
frem compromising programme.
safety of the plant
12.69. At the design stage,
the application can be is
pp B .
used to support the At the design stage, the
development of the . .
. . risk informed approach
Inspection programme to should be used to support
. prevent failures of the risk | To emphasize that not based PP
Russia 62 12.69 L - - the development of the
significant pipework. For on PSA, but with use of PSA . .
. - inspection programme to
operating plants this . .
prevent failures of the risk
programme should be ianificant pi e
maintained and updated signyieant pipewort.
based on feedback from
operating experience.
“It should be checked that
It should be checked that “ " this is the case and that
. . Core” to be added, to be L
Belgium this is the case and consistent with other articles conditional core or fuel
FANC/Bel 5 12.72 conditional core or fuel where svstematically core or’ damage probability s
\Y damage probability should Y y assessed for all initiating

be assessed ...

fuel damage is mentioned.

events induced by
pipework failure.”




Hungary
Andras

12.78

[footer55/
1

The historical approach for
the safety classification is
that the level of quality
assurance applied to the
SSCs shall be
commensurate with the
safety importance of the
SSCs. (l.e. higher safety
safety importance
demands higher level of
quality assurance.)

There shall be levelization of
the requirements even
amongst the safety important
SSCs. This is the reason of
there are more than one safety
classes besides non-safety
class.

“The historical approach
for safety classification is
to apply a high level of
quality assurance to all
SSCs identified as
important  to  safety.
However, the results of
many PSAs carried out to
date have shown that some
safety-classified SSCs
show a relatively low safety
significance or that some
non safety-classified SSCs
show instead a relatively
high safety significance.”




Hungary
Andras

12.78

The risk-informed review
of safety classification
may detect that the safety
class of an item deviates
from the class that would
be reasonable based on its
safety importance. In such
cases a comprehensive
assessment shall be
performed to find the
causes of the deviation.
This assessment shall be
performed by a group of
experts of various related
expertise (i.e. PSA, DSA,
O&M, technology,
licencing etc.). The
assessment may result in a
final proposal to upgrade
or to downgrade the
classification of the
investigated item. Such
change leads to
modification in the quality
assurance requirements to
be applied to the item
accordingly. In case of a
resulting upgrade, a
previously hiding design
imbalance of the NPP,
affecting nuclear safety, is
eliminated. In case of a
resulting downgrade, from
the point of view of
operating personnel, this
reduces the resources
necessary to carry out the
surveillance programme,
and from the point of view
of the regulatory body, it
will remove unnecessary
burdens from the operating
personnel, without
increasing the risk from
the plant.

The text focuses on those
findings of the risk-informed
review only, that would show
that some items are over-
classified and therefore should
be downgraded. However, in
some cases the review may
point out that the safety class
of an item is lower than its
risk significance would
demand. General comment:
The methodology of the risk-
informed review may be quite
extensive to summarize in a
subchapter of the present
Guideline. As far as | know
the topic is not
comprehensively described in
any IAEA guidelines yet,
however it would make very
much use, according to our
experiences. Please consider
the possibility to develop a
separate guideline directly
dedicated to this issue.

“The aim of the application
of a risk-informed
classification is to provide
one of the inputs to the
process of assigning safety
classes to SSCs in
accordance with their risk
significance. PSA should
be used to consider
whether changes can be
made to the traditional
prescriptive regulatory
requirements for some of
the SSCs to bring the
requirements more in line
with the safety significance
of the SSCs. The analysis,
to be conducted by a group
of experts of various
related expertise (i.e. PSA,
DSA, O&M, technology,
licensing etc.), may result
in a final proposal to
upgrade or to downgrade
the classification of the
investigated item. In case
of a resulting upgrade, a
previously hidden design
imbalance of the NPP,
affecting nuclear safety, is
eliminated. In case of a
resulting downgrade, from
the point of view of
operating personnel, this
may reduce the resources
necessary to carry out the
surveillance programme,
and from the point of view
of the regulatory body, it
may remove unnecessary
burdens from the operating
personnel, without
increasing the risk from the
plant.




... this may reduce the
resources necessary to
carry out the surveillance
programme, and from the

The aim is to reduce resources
and remove burden, but in fact
the result may also be just the

Hungary 65 12.78 Liones 5 point of view of the opposite when there are
Attila and 7 . -
regulatory body, it may multiple non-safety related
remove unnecessary components of high safety
burdens from the operating | significance.
Such evaluation is also The comment does not
necessary to be performed in apply only to using PSA to
the classification support safety
review.General comment: The classification. As  the
. methodology of the risk- comment is more general,
rl:lei\é\slsg?ra\?vri?r? Thles informed review may be quite it is rather proposed to
ary > extensive to summarize in a consider it in the section
following content: “For a subchapter of the present entitled ‘General aspects of
comprehensive assessment o o pects
Hungary 10 12.79 the sensitivity of the Guideline. As far as | know PSA applications’, adding
Andras ' Y the topic is not a new paragraph 12.7: “In

results to the significant
assumptions or estimates
of the PSA model should
be evaluated.”

comprehensively described in
any IAEA guidelines yet,
however it would make very
much use, according to our
experiences. Please consider
the possibility to develop a
separate guideline directly
dedicated to this issue.

deriving risk insights from
the PSA, care should be
taken to consider major
sources of uncertainties,
possibly requiring
sensitivity analysis on main
assumptions to be

»

conducted.




Hungary
Andras

12.79

The risk significance
should be derived using
both the Fussell-Vesely
importance (or a measure
with equivalent role such
as the risk reduction worth
or fractional contribution)
and the Birnbaum
importance (or the risk
achievement worth) since
both these importance
measures provide insights
into the risk significance
of SSCs. These measures
may be calculated in
relation to PSA-1 and
PSA-2 results, namely to
CDF and LERF, or other
pre-defined end-states. It is
recommended to define
levels of risk significance,
the number of which
should be set to be easily
compatible with the
conventional
(deterministic)
classification methodology
used. (Typically High,
Medium and Low risk
significance levels are
defined.) Their definition
should be performed based
on carefully defined
threshold levels of the
used importance measures
(e.g. of FC=,005 and
RAW=2 are widely used).

There are several equivalent
importance measures that may
be similarly used for the same
goal, it may be useful not to
restrict the experts only to FV
in the guideline.These
measures can be interpreted
with regards level 1 and level
2 PSA result as well, which
should also be
mentioned.Furthermore, the
levels of risk significance
should be mentioned in the
text to give help in
understanding how it looks
like in practice.General
comment: The methodology
of the risk-informed review
may be quite extensive to
summarize in a subchapter of
the present Guideline. As far
as | know the topic is not
comprehensively described in
any IAEA guidelines yet,
however it would make very
much use, according to our
experiences. Please consider
the possibility to develop a
separate guideline directly
dedicated to this issue.

“The risk significance
should be derived using
both the Fussell-Vesely
importance (or a measure
with equivalent role such
as the Risk Reduction
Worth or the Fractional
Contribution) and the
Birnbaum importance (or
the Risk  Achievement
Worth) since both these
importance measures
provide insights into the
risk  significance of
SSCs.”It is proposed to
supplement para 11.81 as
follows: “The Level 1 PSA
should be used to
determine the risk
significance of SSCs used
to prevent core or fuel
damage. (...) Risk
significance  parameters
should then be compared to
thresholds defined to be
consistent with the
conventional (i.e.
deterministic)

classification

methodology. ”

As the SSG-3 is only addressing the Level 1
PSA scope, it has been chosen not to
mention Level 2 PSA, which will be covered
by SSG-4.




Hungary
Andras

12.79

NEW paragraph is
necessary with the
following content: “The
risk-importances of
equipment may be
different from the
viewpoint of different
main risk contributors (i.e.
by radiological sources, by
initiating events, by
POSs). As a consequence,
the simple approach of
summing up the different
importances deriving from
these different aspects may
result in under- or
overestimations in the
aggregated resuls.
Therefore it is highly
recommended to calculate
the risk importance of the
various equipment
separately for each risk
contributors. As an
example this means that
risk importance should be
calculated separately with
regards seismic events and
with regards internal
mpacto , or with regards
the reactor and the spent
fuel pool, or with regards
the different POSs.”

Neglecting this aspect may
cause very significant
deviations in the results, hence
it should be mentioned in the
guideline.General comment:
The methodology of the risk-
informed review may be quite
extensive to summarize in a
subchapter of the present
Guideline. As far as | know
the topic is not
comprehensively described in
any IAEA guidelines yet,
however it would make very
much use, according to our
experiences. Please consider
the possibility to develop a
separate guideline directly
dedicated to this issue.

The point raised by the
reader is already partly
addressed in para. 12.6.
However, the reader
proposes to further detail

the recommended
approach for using
importance measures.

Therefore, we propose to
supplement para. 12.6 as
follows. “(...) This is of
particular importance for
applications of PSA that
rely on the evaluation of
importance measures and
for risk monitor type
applications. Therefore, it
is highly recommended to
calculate the risk
importance of the various
equipment separately for
each risk contributor. As
an example, risk
importance measures for
seismic events and internal
events should be calculated
separately.




Hungary
Andras

11

12.82

NEW paragraph is
necessary with the
following content: “The
values of risk significance
parameters used should be
in line with the all-time
state of the design
configuration, the PSA
model and the related
plant procedures.
Therefore the risk-
informed review of safety
classification should be
updated to follow design
modifications, changes in
the PSA model or changes
in related plant
procedures. Such review
should be handled in a
systematic way, taking
into consideration the
necessity for a periodic,
general review besides the
reviews incidental to
modifications.”

The review of the risk-
informed assessment is
necessary from time to time
during the NPP lifetime to
follow the related changes in
the design, in the PSA model
or in the applied procedures.
Otherwise the results shortly
become out-of-date.

General comment: The
methodology of the risk-
informed review may be quite
extensive to summarize in a
subchapter of the present
Guideline. As far as | know
the topic is not
comprehensively described in
any IAEA guidelines yet,
however it would make very
much use, according to our
experiences. Please consider
the possibility to develop a
separate guideline directly
dedicated to this issue.

The comment does not
apply only to using PSA to
support safety
classification. As  the
comment is more general,
it is rather proposed to
consider it in the section
entitled ‘General aspects of
PSA applications’, adding
a new paragraph 12.7:
“The PSA models, and if
necessary, the PSA
applications  should be
periodically updated
throughout the lifetime of
the plant to consider
attributed changes in
design, operational
practices, operational
experience, other issues
that influences parameters
modeled in PSA model.”




Japan

12.82

Cumulative mpacto f
proposed re-classification
of mpacto risk should be
also taken into account
when making the mpacto .

Clarification.The meaning of
‘Cumulative mpacto f
proposed re-classification of
SSCs’ is unclear. Brief
explanation would be
favorable.

should—be—also-taken—into
account-when—making—the
decision—When a large
number of SSC are re-
classified and their
treatments (e.g., testing
and  maintenance) s
adjusted based on risk
significance, estimated
failure probabilities of a
large number of SSCs
modeled in the PRA may
change. Therefore,
cumulative impact of risk
should be assessed to
determine the conservative
upper bound of cumulative
impact to make sure that
any cumulative potential
risk increases are
acceptable.”




A risk monitor is a real
time analysis tool that
should be used to generate
risk information based on
the actual plant
configuration, and
eventually based on the
actual environmental

Some risk monitor software
use “Environmental and
Testing Factors” (ETF) to
address also the actual
environmental conditions and
to modify risk profile
accordingly. As an example,

“A risk monitor is a real
time analysis tool that
should be used to generate
risk information based on
the actual plant
configuration (through a
number of factors that
typically include the plant
operating state  (power
operation or one of the

Czech . . 9 . shutdown  states), the
. conditions, in terms of a the contribution from high
Republic, number of factors that snowfall or extremely low components that have been
UJV Rez 12 12.84 typically include: the plant | temperature should n{)ta ear removed from service and
Stanislav oy%ratir? state ( .owef in tk?e risk profile durin i the choice of operating
Hustak perating P P ng. trains and standby trains
operation or one of the summer, or the contribution .
. for normally operating
shutdown states), the from extremely high
systems) and eventually on
components that have been | temperature should not appear :
- - - - - the actual environmental
removed from service and | in the risk profile during . e
) : . - operating conditions (as an
the choice of operating winter, especially when such o
f h I example, the contribution
trains and standby trains contributions would be .
. - - from high snowfall or
for normally operating relatively high.
extremely low temperature
systems.. .
should not appear in the
risk profile during
summer).”
“Even though risk
Even though risk monitors monitors are is used at
Belgium are used at operating operating plants it is a
FANC/Bel 6 12.86 plants it is a good practice | Typographical correction good practice to initiate its
\ to initiate its development development at design
at design stages ... stages when plant design is
already fixed.”
Even though risk monitors Even thou.gh risk
. monitors are is used at
are used at operating plants . | o
it is a good practice to - operating plants It Is a
Egypt 25 12.86 Editorial good practice to initiate its

initiate its development at
design stages when plant
design is already fixed.

development at design
stages when plant design is
already fixed.”




Even though risk monitors
are used at operating
plants it is a good practice

“Even though risk
monitors are is used at
operating plants it is a

ENISS 28 12.86 to initiate it their Editorial correction good practice to initiate its
development at design development at design
stages when plant design stages when plant design is
is already fixed. already fixed.”

“risk monitor is used at

Att?lary 66 12.86 Line 5 design stages \F/)vhen plant seems to be an incorrect gevelc?pment at  design
design is already fixed. wording. stages when plant design is

already fixed.”
The PSA model should be
amended to remove any
fé?ﬁé:gﬂtﬁaet?r:zmﬁd;to Clarification. The existing
analvsis needed for the clause text seems to indicate
PSAy e.q. modellin that all simplifications must be

Canada 82 12.89 (e.. modelling. removed, but some
asymmetries) that could ive simplificati
lead to the risk monitor conservative simplifications
giving incorrect results for are likely still valid for risk
some of the plant monitor applications.
configurations that could
arise.

“The PSA model should be
1ﬁ.8£|9c.j 'I;)he PSAd n;odel amer:dfed to removg any
shou e amended to simplifications made to
remove any simplifications reduce the amount of
made to reduce the amount analysis needed for the

. of analysis needed for the We cannot remove all PSA (eg modelling

Russia 63 12.89 PSA if—as they could lead simplifications, but only as mmetriésj that could
to the_’risk mo)i]itor giving important for RM Iegd to the risk monitor
incorrect results for some giving incorrect results for
of the plant configurations some of the plant
that could arise. configurations that could

arise.”

... a calculation of the risk “For example. it has to be

that relates more closely to | An important part of made s mml;tr’ic t0 account

the actual plant modifications in the basic for Y all ossible

Hunaa Line 2 and configuration. For PSA model is making the confiqurations (ep of
gary 67 12.9 example, it has to be model symmetrical from the gL 9. 0
Attila 3 operating systems) and it

symmetric to account for
all the possible
configurations (e.g. of
operating systems), and it

point of view of operating
system configurations, break
locations, etc.

has to be possible to set to
TRUE or FALSE the status
of basic events”




has to be possible to set to
TRUE or FALSE the
status of basic events that
describe ...

“The changes that a PSA

The changes that a PSA practitioner or a risk
. practitioner and the-user- . . monitor user may make
Belgium of the risk monitor users Two typographical correction should be commensurate
FANC/Bel 7 12.92 (delete double word and - -
v may make should_ be missing word) with the Igvel_ c_Jf expertise
commensurate with the of those individuals and
level of expertise ... should be well
documented.”
“The changes that a PSA
practitioner or a risk
y The changes that a PSA In the origin.al Versi(?n “the . monitor user may make
ungary 68 12,92 Line 1 ractitioner and the risk user of the risk monitor users Sh_ould be commensurate
Attila pract seems to be an incorrect with the level of expertise
monitor users may ... . T
wording. of those individuals and
should be well
documented.”
The software should be
Belgium capable o_f p_rovigiing _ )
FANC/Bel 8 12.94 results within a time frame | Typographical correction
v ' that meet the needs of (delete double words)
needs-of its primary users
The software should be
capable of providing
Egypt 26 12.94 trﬁzltj “rse\gt'i?]gnnaegézeo?ame Editorial (repeated word)
needs-of its primary users
The software should be
capable of providing
ENISS 29 12.94 results within a time frame | Editorial correction

that meet the reeds-of
needs of its primary users




The software should be
capable of providing
results within a time frame

In the original version “meet

Hf\rtlgil ry 69 12,94 L;:gszl thz_;lt meets the needs of its | the need§ of needs of” seems
primary users (e.g. work to be an incorrect wording.
planners and control room
operators) to meet
Table in Annex is presents just general list
A3 Further clarify the There are no practical of potential external hazards without going
China 6 Annex | | Downburs | definition and impact of experience or consensus in detail whether there is practical
t downburst. treatment for Downburst. experience on modeling of specific hazards
in PSA
In this Safety Guide some
words have been written
sometimes in American
English and sometimes in
British English, for
example the words:fulfil - X
fulfillorganizations — The writing language should
Egypt 1 General organisationscharacterizati be standardized This issue will be solved
on-— ' during the publication
characterisationmodelling process
— modelingageing -
agingAre written
interchangeably
throughout the Safety
Guide.
Some abbreviated words
Z;ep}l;;';?gnwg; no All abbreviations words
Egypt 2 General example'SS’Cs (para shoul_d have ex_plan_ation when
1.4)I&C.(para. 5.13é)SFP mentioned at first time.
(para. 10.12)
The following reference is . .
suggested to be added to Th_|§ reference prlowdes
the list of references of guidance to regulatory . . .
this Safety Guide:IAEA- guthorltles on the technical This TECDOC is considered to be outdated
issues that need to be and supersedded by recent IAEA
Egypt 3 General TECDOC-1135

"Regulatory review of
probabilistic safety
assessment (PSA) Level
1"

addressed when conducting
review of the PSA Level 1 for
nuclear power plants. (See
comments No. 8, 10, 11, 16)

publications on PSA (e.g. SSG-3, TECDOC-
1804, etc)




One major change made to
the document since we last
reviewed is replacing the

term “mitigating systems”

This change appears to imply
that a PRA developer may
model (or credit) a subset of
mitigating systems. We agree
that number of PRA model
developers may credit only a
subset of mitigating systems
which results in PRA models
that overestimate core damage

The mitigating systems were originally used
to indicate the systems credited and modeled
in PSA. These are not only safety systems,
could be also non-safety systems performing
certain functions which could be credited
and modeled in PSA. In the meantime, we
agree that the word ‘mitigating” is confusing
and is used in other contexts. Therefore, the

USA 5 Global with “credited systems” ]:)r\‘/egrl:ei?iir)]/étessuri]ha be term ‘systems credited in PSA’ was used
globally. Revert the global Y with relevant explanation provided in the
AN acceptable for some PRA uses S
change to “mitigating T . footnote (see para 5.4). The overall idea is to
» (e.g., identifying risk outliers) S -
systems. and vet bias results indicate the entire spectrum of systems
si niyficantl for other modeled in PSA. The concerns regarding the
ag Iicationz (applications that conservatism of the results is specifically
rglp))/ on import;)r?ce addressed throughout of the Safety Guide
ranking.) 1 do not know what (see e.g. paras 5.37, 5.57, 7.6, 12.6, etc.)
prompted this change.
Editorial correction,
ENISS 33 | (non-gaseous) consistency spelling

throughout rest of the
appendix




Germany

139

see comment

The generic list from
Knochenhauer et al. Provided
in Annex | is no more state-of-
the art and needs to be
replaced! More recent and
complete generic hazards lists
are available:a) from the EU
ASAMPSA_E Project by
Decker et al. or b) from GRS
provided for the regulatory
body BMU and published as
well providing an even more
comprehensive list, based for
external hazards mainly on the
ASAMPSA _E list with some
additions and including all
internal hazards, both with the
corresponding definitions by
IAEA.

X

Since the review of the
Safety Guide was approved
as revision by
ammendment focusing on
specific aspects, therefore
the Annex | was not
revised. However, if
NUSSC agrees Annex |
could be replaced to the list
provided by ASAMPSA_E

project. TBD during the
NUSSC meeting in June.




Add the definition for
“Initiating event”:An

initiating event is an
event that could lead

A general definition of the
initiating event (IE) to fit the
PSA needs should be added to
IAEA glossary as well (either
to replace the current
definition of the IE or as the
specific definition of the IE
for the purpose of PSA). It
would be applicable also for
the analysis of the other
(undesired) end states in PSA,
such as boiling in open reactor

Czech directly to the undesired : S In general it is a good point, however the
Republic, IAEA end state or that orin SFP.The definition of the revision of IAEA Safety Glossary is out of
Safety IE in IAEA Safety Glossary . - - : :
UJV Rez 8 challenges normal . scope of this activity. The information will
. Glossar . . would allow to avoid the
Stanislav operation, and which necessity to specify in SSG-3 be transferred to the relevant colleagues at
Hustak y necessitates successful y 10 spectly IAEA dealing with IAEA Safety Glossary
A : the specific definitions of the
mitigation using safety or -
IE for each undesired end state
non-safety systems to -
- (core damage, fuel damage in
prevent the undesired -
end state SFP, b0|I|_ng, etc.)_to be
' analyzed in PSA, i.e. when
any definition is not specified
in SSG-3 for fuel damage in
SFP, boiling, etc. then the
definition of the IE from
IAEA Safety Glossary (after
adjustment to PSA needs)
would apply.
FIG. I1-1. Example of a
Germany 140 I Annex || | 9eneric fire p;epagauew Prop_e( terminology and
event tree.In the figure: precision
Piet Incipient fire
Suggestion:Examples of
Fire propagation event The inclusion of flood Limited number of examples is considered
trees and seismic event . . .
. A propagation event tree will be to be sufficient for the purpose of the Annex.
India 4 1l trees are given in

annexure. Example of
flood propagation event
trees may also be included.

useful addition to the
standard.

The completeness was not a main objective
of providing the examples




UK

-2

Fig I1-2

Whilst event tree Fig 11-2
appears to be logically
correct, the labelling
convention is potentially
confusing. The normal
convention for event trees
is for the top event
descriptors to be written
as positive statements,
with the up branch being
positive and the down
branch being negative (as
correctly used in Fig I1-
1).Please add a foot note
(or some other form of
explanatory note) to Fig
11-2  highlighting  the
labelling convention used
in this example and
specifying where it differs
from the previous
example.

Figure 11-2 does not label the
branches, but down is positive
and up is negative. The event
descriptors at the top are faults
as opposed to positive
statements (i.e. the reverse of
the generally adopted
convention and the opposite of
Fig 11-1). This should be
highlighted to prevent
confusion.

Footnote explanatory note
is provided

Germany
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An
additional
reference

New reference [111-X]
added after [I11-
7]:FACHARBEITSKREI
S PROBABILISTISCHE
SICHERHEITSANALYS
E FUR
KERNKRAFTWERKE,
Methoden und Daten zur
probabilistischen
Sicherheitsanalyse fir
Kernkraftwerke, Stand:
Mai 2015, BfS-SCHR-
61/16, Bundesamt fur
Strahlenschutz (BfS),
Salzgitter, Germany
(September 2016)

The most recent German
reference was missing




111-13. For the elements of
this list, empirical
luations. includingf
exampleplant
walkdowns-of the
working environment and
the tasks are-performed
are assessed to identify
potential human errors and
consequences. The

Russia 64 1 N Clearer wording
significance of each
potential error is then
judged. In determining
possible consequences, it
is distinguished between
unavailabilities of
components or system
parts on the one hand and
initiating events on the
other
Bullet (b) of para 12.16 is
changed as follows: “The
PSA should be used at the
concept stage to determine
the spectrum of initiating
events that need to be
considered as the design
basis and the licensing
One important application of basis of the plant. To meet
PSA (at least in France) is the Requirement 20 of SSR-2/1
FRANCE - 116 Page USE OF PSA FOR definition of DEC (design (Rev.1) Ref. [2], when
CEA 110 DESIGN EVALUATION | extension conditions) domain. applicable, the Level 1 PSA

It may be useful to add a
paragraph..

model for internal
initiating events should be
used to confirm the set of

Design Extension
Conditions without
significant fuel

degradation that should be
deterministically  derived
as per para. 3.40 of SSG-2
Rev.1 Ref. [5].”




Canada
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Referen
ces

Reference
s [13],
[14] and
[41]

These References are
Draft and do not contain
the document number.

References required for these.

When will these be finalized
and issued for use?

X

These  references  are
currently under
development. It is expected
that they will be published
before the SSG-3 revision
is finally endorsed for
publication.

Canada

84

Referen
ces

Reference
[22]

[22] INTERNATIONAL
ATOMIC ENERGY
AGENCY, External
Human Induced Events
inSite Evaluation for
Nuclear Power Plants,
IAEA Draft Safety Guide
Standards-Series-No.
DS520 NS-G-31-1AEA,
Vienna (2002-December
2020)

DS520 is a new Revision of
Safety Guide NS-G-3.1

Egypt

28

Referen
ces

Reference
[34]

INTERNATIONAL
ATOMIC ENERGY
AGENCY, Safety-of
Nuclear-Power-Plants:
Safety of Nuclear Power
Plants: Commissioning
and Operation, IAEA
Safety Standards Series
No. SSR-2/2 (Rev. 1),
IAEA, Vienna (2016).

Editorial (repeated word)

ENISS

32

Referen
ces

[42] US NUCLEAR
REGULATORY
COMMISSION,
NUREG/CR-658086850,
EPRI/NRC-RES Fire PRA
Methodology for Nuclear
Power Facilities, 2005.

Editorial correction
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Referen
ces

Reference
S

References need to be
updated and added

See proposals in the respective
paragraphs, e.g. [6] is SSG.64

X

Yes, the references will be
updated and finalized
closer to the publication,
because many of the draft
references are expected to
be published by that time
and due to the changes in
the text they might need to
be reshuffled.




