TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in

the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.
France 1 |General 1. The draft guide is probably not very useful as a practical guide since, as is acknowledged, most X |Even though many
comme aspects need to be treated on a case by case basis and there are a number of different approaches. aspects need to be
nt Understanding these is useful but they do not represent a consensus. The DiD sections add little to treated on a case by
the discussion in the Requirements Documents GSR Part 4 and SSR 2/1, which provide adequate high case basis, general
level guidance. recommendations are
still applicable and
consensus on them
could be reached.
Comments have been
resolved with this
objective.
DiD sections have
been trimmed
following the
agreement of the
NUSSC WG.
Nevertheless, it stills
provides guidance on
some aspects of DiD
2. There is little guidance given on what constitutes an unacceptable release. The answer seems to be This is neither the intention nor the objective of this implementation that is
a release which overwhelms the emergency plan. This is discussed in 4.6 for early releases (should safety guide to define what is an unacceptable not provided in the
be site specific) but not for large releases which are not limited in time or extent. In practice it is the release since it is the competence of national requirements.
regulator who must decide which is reasonable. regulatory authorities.
ENISS 1 |[General 1. The draft guide does not sufficiently support practical use since, as is acknowledged, most aspects Even though many
comme need to be treated on a case by case basis and there are a number of different approaches. aspects need to be
nt Understanding these is useful but they do not represent a consensus. The DiD sections add little to treated on a case by
1 the discussion already incorporated in the Requirements Documents GSR Part 4 and SSR 2/1, which case basis, general
provide adequate high-level guidance. recommendations are
2. There is little guidance given on what constitutes an unacceptable release. The answer seems to be still applicable and
a release which overwhelms the emergency plan. This is discussed in 4.6 for early releases (should consensus on them
be site specific) but not for large releases which are not limited in time or extent. In practice it is the could be reached.
regulator who must decide which is reasonable. Comments have been
3. While practical elimination by demonstration of extreme unlikelihood is acknowledged to be a resolved with this
probabilistic concept there is no guidance as to what an acceptably low probability might be. objective.
DiD sections have
been trimmed
following the
agreement of the
NUSSC WG.
Nevertheless, it stills
provides guidance on
some aspects of DiD
implementation that is
not provided in the
requirements.
UK 1 |General List of abbreviations to be added — terms 0 be| oy cjarity/completeness X Considered in

defined on first use (e.g. AOO, DBA in para
1.7)

technical edition
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Canada | 1 |General Please re-read the wording of SSR-2/1 paras  |As Canada has commented previously, DS508 Accept Text considered in the
Major 5.31 and 5.31A, (together with Footnote 3). effectively introduces a new class of accident more ed comment originally in
comme As highliohted in the “R ” sol SSR severe than'DEC but n_ot S0 severe that it must be paragraph 2.8, now
nt S nghlighted 1n the “Reason ™ column, ~ |PE. We believe that this violates the requirements paragraph 2.6, is
21 des_crlbes two possmle_ outcomes. ) of SSR-2/1 Rev. 1. deleted.
Protective measures can either be effective
(and allowable in DEC), or ineffective (and Our comment was rejected for reasons that Canada Original paragraph
requiring PE). considers invalid. The issue is argued more fully in 4.7 is deleted.
. the specific comments below.
DS508 paragraphs 2.8 and 4.7 do not require
PE until consequences are significantly greater |SSR-2/1 requires demonstration that, for DEC,
than those permitted in DEC. This creates a necessary protective actions will be limited in time
new class of accidents with consequences and area and there will be sufficient time to
greater than allowed in DEC and less than implement them.
requiring PE. There is no text in SSR-2/1 that .
supports this new class of accident. It says that large releases must be practically )
. . eliminated. A large release is one where protective
We believe that accepting the DSS508|a¢(ions are not limited in time and area.
interpretation will require a change to the
wording of SSR-2/1. It also says that early releases must be practically
eliminated. An early release is one where there is
insufficient time to implement protective actions.
Canada | 2 [General Review those comments that were rejected in|canada supports many of the extensive comments Accept
the previous phase. made by France on previous draft of DS508 ed
concerning rephrasing the requirements Safety
Standards, effectively changing requirements, or
even creating new requirements.
Also, France made many comments pointing out
repetition or material that was out of scope.
Canada | 3 [General Restructure the document such that the NUSSC approved DPP508 with an objective to The consideration of
i emphasis on defence in depth is removed. provide recommendations on assessment and DEC and PE in the
Major Canada recommends deletion of paragraphs:  |implementation of new and revised clauses of SSR- frame of DiD was
comme ] 2/1 Rev. 1 and GSR Part 4. The focus requested agreed and presented
nt . 3.31 to 3.51 concerning in the DPP. The WG

implementation of DiD.

. 3.52 to 3.68 concerning
independence between levels of
DiD.

Some material relevant to DEC and PE could be
moved to other parts of the document if it is not
there already.

by NUSSC was the changes relating to DEC and
Practical Elimination.

It is misleading to insert partial guidance on
defence in depth (DiD) into a document with a
different purpose.

The contents of DS508 are only relevant to water-
cooled NPPs, only address design aspects of DiD
and are largely limited to levels 4 and 5 DiD.
Therefore, the guidance on DiD is incomplete. A
topic as important as DiD that spans all facilities and
activities should not be treated in this way.

of NUSSC has
delimited the areas to
be addresses in this
safety guide. This
comment contradicts
these agreements
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Canada

65

General

Major
comme
nt

DS508-step 9 recommends different limits for design extension conditions without significant fuel
degradation (DEC-A) and design extension conditions with core melting (DEC-B). SSR-2/1 does not
support this. The problem occurs several times in DS508. The phrase “without significant fuel
degradation” does not occur anywhere in the body of SSR-2/1 (it is in the Glossary section).

SSR-2/1 sets requirements for DEC but does not set different requirements for DEC-A and DEC-B.
Member States may choose to set more restrictive requirements for DEC-A. SSG-2 para 7.46 makes
this clear. An optional position must not be used in an IAEA Safety Guide, though it could be
mentioned in a footnote or Annex which are not integral parts of the main text. It is not acceptable
for a Safety Guide to add or recommend limits that exceed the requirements of the Safety
Standard.

Dividing DEC into DEC-A and DEC-B is useful when talking about details of analysis such as
protection of barriers and key phenomena. However, it leads to circular reasoning as used in DS508.

We strongly advise that any optional approaches using differing requirements for DEC-A and DEC-
B are carefully worded to avoid circular reasoning. See, for example, the first sentence of 3.48 begins:
“3.48 Safety features for DEC without significant fuel degradation should be demonstrated to
be efficient enough according to the applicable analysis rules to prevent core damage for the accident
sequences for which they are intended ...”

This text effectively says,

“DEC without significant fuel degradation should not lead to significant fuel degradation.”

As a requirement the text is meaningless.
Comments are provided for specific paragraphs below.

3.52 The reliability of safety features for
design extension conditions without significant fuel
degradation should be such that it can be
demonstrated, with a sufficient level of confidence
and considering applicable analysis rules (see paras
7.45-7.55 of SSG-2 (Rev. 1) [9]), that they are
capable of preventing core damage with a
frequency higher than the established probabilistic
targets.

Canada

Consider adding a paragraph (or at least a
footnote) to the Background (or section 4) to
discuss the meaning of ‘practical elimination’.

It is problematic that the term has no formal
definition beyond a footnote in SSR-2/1. It is
also problematic that the footnote is accepted by
the IAEA glossary as capable of
misinterpretation.

The IAEA Safety Glossary (2018) contains a note
concerning common misinterpretations of PE:

“The phrase ‘practically eliminated’ is misleading
as it actually concerns the possible exclusion of
event sequences from hypothetical scenarios rather
than practicalities of safety. The phrase can also all
too readily be misinterpreted, misrepresented or
mistranslated as referring to the ‘elimination’ of
‘accidents’ by practical measures (or else
‘practically’ in the sense of ‘almost’). Clear
drafting in natural language would be preferable.”

DS508 could provide clarification if a common
understanding could be agreed.

The leading document for such a topic cannot be
the Safety Glossary

A proposal of definition is presented in the
Definition section, based on the discussions during
September meeting.

Italy

11

[...] operational experience and insights from
safety
research.

@

Typo (two “.” at the end of the paragraph)

Paragraph modified
after technical edition

10.

France

ENISS

11

Over the latest decades, IAEA safety standards
for nuclear power plant design have been
enhanced several times with the aim of
providing confidence that the successive
generations of nuclear power plants are

“nuclear events” is an undefined ambiguous term
and the events of interest, including TMI, Chernobyl
and Fukushima, are covered by “operational
experience” so it can be deleted.
Delete repeated full stop at end.

Paragraph deleted.
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designed so as to operate efficiently at the
highest levels of safety that can be reasonably
achieved considering the state of the art
practices and techniques in science and
technology and taking into account the
feedback gained from the nuclear—events;
operational experience and insights from safety
research.-

11. |Germany| 1 1.2 |Line 10 |... The incorporation of these aspects in the new |Clarification; not only application but safety| X |Original text deleted

NPP designs requires specific guidance for the |assessment is an important issue as well
design and the necessary safety assessment.
Although specific guidance is provided in
safety guides for the design of safety features
related to these aspects, overarching guidance
on their application to the plant design and on
their safety assessment is necessary in a single
safety guide.

12. Italy 1 12 |5 [...] aspects in the new nuclear power plant X Paragraph modified
(NPP) The acronym NPP has not been introduced before after technical edition
designs [...]

13. UK 2 12,26 Include footnotes 3&4 of SSR 2/1 (definition of |For clarity X
early/large release and of PE), either as|Early in the document there needs to be a definition
footnotes to 2.6 3" bullet, or as a new paragraph [of these key terms. These are referred to throughout
after 2.6. Sections 1-3, but are only defined later in paragraph

4.1

14. UK 3 1.2 Change to “....overarching guidance on the This guide is not about the design of safety measures, X |Original text deleted
application of a) to c) as part of the plant design|but about how DiD, PE etc should be considered for since it is not
is necessary in a single safety guide.” the design — note that para 1.10 correctly states that appropriate for the

“The guide is not intended to provide specific justification of the
recommendations for the design of safety features SG.
for DEC...... ”

15. |Germany| 2 13 IAEA Safety Standards Series No. GSR Part 4|Clarification 1.2 The incorporation of these aspects into

(Rev. 1), Safety Assessment of Facilities and
Activities [2], also revised after the Fukushima
Daiichi accident {2}, establishes requirements
for safety assessment covering the whole
lifetime of all types of facilities and activityies.
However, rRequirements for safety assessment
of the design in this publication are not
sufficiently detailed for nuclear power plants.
However, Sspecific requirements for safety
assessment and safety analysis of the design of
nuclear power plants are established in SSR-2/1
(Rev. 1) [1], and these need to be considered to
address specific requirements in SSR-2/1 (Rev.
1) [1] that are related to measures for
strengthening the implementation of the
concept of defence in depth focussing on design

designs of new nuclear power plants will affect the

necessary safety assessment. IAEA Safety
Standards Series No. GSR Part 4 (Rev. 1), Safety
Assessment of Facilities and Activities [3]

establishes requirements for performing the safety

assessment for all types of facility and activity,

including assessment of defence in depth. Specific

requirements for safety assessment and safety

analysis of nuclear power plants are established in

SSR 2/1 (Rev. 1) [1].
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extension conditions, mentioned above (Para.

1.2), namely those related to defence in depth

and practical elimination of event sequences

leading to early radioactive releases or large

radioactive releases aspects—of—relevance—for

nuclear power plantdesign.

16. UK 4 1.3 Change to: The meaning of the text “Requirements for safety 1.2 ...|AEA Safety Standards Series No.

IAEA Safety Standards Series No. GSR Part 4|assessment of the design in this publication are not GSR Part 4 (Rev. 1), Safety Assessment of

(Rev. 1), Safety Assessment of Facilities and [sufficiently detailed Facilities and Activities [3] establishes

Activities, also revised after the Fukushima|for nuclear power plants” is not clear. It reads like a requirements for performing the safety assessment

Daiichi accident [2], establishes requirements [self-criticism of DS508 in terms of what it fails to for all types of facility and activity, including

for safety assessment covering the whole|do. It ispresumed it is trying to say it is beyond the assessment of defence in depth. Specific

lifetime of all types of facilities and activity.  [scope of GSR Part 4 to provide guidance on all requirements for safety assessment and safety

However, it does not provide detailed|aspects of NPP safety assessment. analysis of nuclear power plants are established in

requirements  specifically for the safety SSR 2/1 (Rev. 1) [1].

assessment of NPP designs See also para.1.3

nuclear power plants. 1.3 The objective of this Safety Guide is to

SSR-2/1 (Rev. 1) [1] does establish provide recommendations for the design of new

requirements for the safety assessment and nuclear power plants on the application of selected

safety analysis of NPPs, and these need to be requirements in SSR-2/1 (Rev. 1) [1] related to

considered to address specific aspects of defence in depth and the practical elimination of

relevance for nuclear power plant design plant event sequences that could lead to an early
radioactive release or a large radioactive release.
This Safety Guide also provides recommendations
in relation to design aspects of defence in depth, in
particular on those aspects associated with design
extension conditions.

17. India 1 1.6 These measures play an important role in the|Optimal balance/ contribution is achieved by not Text deleted since this not the topic of the scope.

implementation of the concept of defence in|burdening/ overwhelming a single system e.g., the However, presented in para 3.39.

depth for achieving a balanced design of NPP,containment during accidents, the other systems also 1.7 ... These measures play an important
which constitutes the primary means of|should contribute in prevention and mitigation role in the application of the concept of defence in
preventing accidents and mitigating theirfalmost equally, ensuring a balance among DID Level depth, which constitutes the primary means of both
consequences should they occur, in accordance|and barriers. preventing and mitigating the consequences of
with Principle 8 of IAEA Safety Standards accidents, in accordance with Principle 8 of IAEA
Series No. SF-1 Fundamental Safety Principles Safety Standards Series No. SF-1, Fundamental

[3] Safety Principles [4].

18. UK 5 [16(& Check for correct use of ‘safety systems, ‘safety|Use correct/consistent terminology. Safety systems,| X Corrected during
through features’, ‘safety measures’, ‘design measures’|safety measures and safety features have specific technical edition
out e.g. & ‘safety provisions’. meaning (as per IAEA Glossary)

1.14,
2.2,
3.3,
3.6)
19. UK 6 1.6 Change penultimate sentence to: “Safety|As written this states: “Safety features for DEC as 18 As described in para. 2.13 of SSR-2/1 Corrected during

measures and safety features correspond to one
or more levels of defence in depth.”

well as other safety features that underpin the
demonstration of practical elimination...... ” — this
seems to be suggesting that there are two sorts of
‘safety features’, those for DEC and those for PE - it

(Rev. 1) [1], defence in depth at nuclear power
plants comprises five levels. Plant states considered
in the design correspond to one or more levels of
defence in depth. This Safety Guide is structured in

technical edition
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needs to recognise that any safety feature considered terms of the design of safety provisions necessary

as part of DEC may be part of the PE demonstration. for each plant state, rather than for each level of

This also needs to apply to provisions across all defence in depth. In this way, the significance and

levels of defence in depth (not just safety features). importance of design extension conditions for the

safety approach is emphasized.

20. France 3 1.7 In addition to AOO and DBA, DEC without Original text deleted
significant fuel degradation and DEC with core because is repeated
melting are part of the implementation of the from previous
concept of Defence in Depth. In terms of paragraphs and does
deterministic safety analyses methods, rules and not need to be
assumptions to be followed, the IAEA safety introduced here.
guide SSG2 is already providing relevant
guidance. However, there is a need to develop|This guidance on identification of DEC is not
guidance about the integration of DEC within|necessary because it is still included in SSG-2
the overall implementation of Defence in|(deteleted sentence is contradictory with the
Depth;-as-well-as-guidanece-on-the-identification |previous one)
of DEC conditions to be studied.

21. Canada 5 1.7 3 1.7 In addition to antlmpated Qpera_tlonal SSG-2 already provides guidance for identification Original _text deleted

sentenc |occurrence (AOOs), and design k?a_3|s accidents|of DEC. Delete this part of the final sentence. The because is repeated

e (D_BAs), Qes_lgn extension condl@lons (DECs) guidance provided in DS508 section 3 (mainly para from previous
W!thout 5|gn|f|cant_fuel degradation and DEC 3.17) i very minor anyway and does not need to be paragraphs and does
with core melting are part of the highlighted here. not need to be
implementation of the concept of Defence in . o introduced here.
Depth. In terms of deterministic safety analyses Also, give full text of abbrewgtlon_s in first use of the
methods, rules and assumptions to be followed, |Plant states and fix the typos in mid paragraph.
the IAEA safety guide SSG2-is-al-ready SSG-2
is already providing relevant guidance.
However, there is a need to develop guidance
about the integration of DEC within the overall
implementation of Defence in Depth—as—weH—as
gu;dance on—the —identification—of

22. Germany | 3 1.7 In addition to anticipated operational|As AOO and DBA are not official acronyms (see Acronyms were spelled out and formulation was

occurrence (AOO) and design basis accident
(DBA), DEC without significant fuel
degradation and DEC with core melting are part
of the implementation of the concept of
dBefence in dBepth. In terms of deterministic
safety analyses methods, rules and assumptions
to be followed, the IAEA safety guide SSG2

SSG-2 (Rev. 1) [8] is al-ready providing
relevant guidance. This Safety Guide was
developed to Hewever-there-is fulfil a request
to-develop for guidance about the integration of
DEC within the overall implementation of
dBefence in dBepth, as well as guidance on the
identification of DEC conditions te-be-studied.

IAEA Safety Glossary) it makes sense to use full
terms first.

Please formulate more clear the scope of this Safety
Guide concerning current issue.

made more clear.

The scope of the SG was clarified.

6/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.

z. Italy 2 L7 The acronym AQO is not defined X Con3|_dered (_jl_mng

technical edition

24. Italy 3 1.7 . In the rest of the document, defence in depth isused| X Considered during

[..] concept of defence in depth [...] without capital letters technical edition

25. Italy 4 1.7 . - s " X Considered during

[...]1s already providing [...] Typo in “already technical edition

26. Italy 5 L [...] implementation of defence in depth [...] |Same as comment no. 3 X ConSI.derEd _dL_JrIng

technical edition

217. UK 7 1.7 Change “is al-ready providing” to “provides” [Minor typo X Considered during

technical edition

28. |Indonesia| 1 1.7 In addition to AOO and DBA, DEC without|SSG-2 has been replaced by SSG-2(Rev.1). replace| X

significant fuel degradation and DEC with core|the grammatically incorrect al-ready to already
melting are part of the implementation of the
concept of Defence in Depth. In terms of
deterministic safety analyses methods, rules and
assumptions to be followed, the IAEA safety
guide SSG2 SSG-2 (Rev. 1) is al-ready already
providing relevant guidance. However, there is
a need to develop guidance about the integration
of DEC within the overall implementation of
Defence in Depth, as well as guidance on the
identification of DEC conditions to be studied.

29. India 31 [17& Suggestion To avoid misinterpretation and ambiguity during Considered by the
many The terms ‘significant fuel degradation’, ‘core|application of the safety guide. technical editors in
other melting’, ‘fuel damage’, ‘core damage’ are used|The meaning of ‘fuel’ and ‘core’ are to be clear for a accordance with the

clauses in this guide, sometimes interchangeably. proper safety assessment. The term ’significant’ IAEA Safety
A clear definition of terms and consistency in|adds further complexity to the understanding. For Glossary
their usage is essential for correct interpretation|example, ‘significant fuel degradation’ includes fuel
of the guidance given in this document. melting or not or it refers only to incipient melting or
melting of a significant part and if so to what extent?
As of now, though there is a common understanding,
it is only qualitative. When practically applied to an
NPP, interpretation could differ between a regulator
and designer.
30. Italy 7 1.8 [...]in depth, with particular attention to safety - X Considered after
(] Sentence is not clear technical edition
31 France 4 1.8 Aspects such as environmental factors,|For accuracy. They are referred to at various points| X |1.9 ...However, factors that could cause
operational or human factors, and external or|but not addressed in detail. dependence between structures, systems and
ENISS 3 internal hazards, are recognized as relevant, but| These factors are referred to later in the document as components, such as environmental factors,
are not addressed in detail in this Safety Guide. [part of the assessment (e.g. para 4.23), and form, in operational or human factors, and external or
some cases, a key part of the justification. Consider internal hazards, are not addressed in detail in this
including appropriate IAEA  references for Safety Guide.
methodologies at the appropriate points.
32. |Germany| 4 18 A key requirement in prevention and mitigation|Please make clear a key requirement of what is Original text deleted

of accidents is the independence, as far as
practicable, between levels of defence in depth.

In this Guide, focus is given ang-in-particularin

meant here.

since it does not
belong to the scope
and the intention is
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relation-to the independence of safety features|The main focus of DiD should be given to the considered in
for DEC (especially features for mitigating the|independence of safety features for DEC from safety| appropriate
consequences of accidents involving the|systems and other safety related items (thus DiD paragraphs of sections
melting of fuel). There are several factors that|levels 1-3). 3and 4.
can be the cause of dependencies between plant
structures, systems and components (SSCs) and
that are addressed by different means. This
Safety Guide considers, in a general manner, the
assessment of functional independence of
SSCs. Aspects such as environmental factors,
operational or human factors, and external or
internal hazards, are recognized as relevant, but
are not addressed in this Safety Guide.

33. France 5 1.9 This Safety Guide also addresses the|The demonstration is not reinforced, defence in| X |The introduction of non-permanent equipment is
assessment of how the—demenstration—of|depth is. The guide is loXing at how this is assessed. not considered in this section.

ENISS 4 defence in depth can be reinforced by including 13 The objective of this Safety Guide is to

design features for enabling the use of non- provide recommendations for the design of new
permanent equipment for power supply and for nuclear power plants on the application of selected
cooling, as a result of the lessons learned from requirements in SSR-2/1 (Rev. 1) [1] related to
the Fukushima Daiichi accident defence in depth and the practical elimination of

34. Canada | 6 1.9 1.9 This Sa_fety Guide also a_lddresses how the|payer supply and cooling are just two (most p'a(“ event sequences that could_lead toan early
demonstration of defence in depth can be important) examples. Others are possible radioactive release or a large radioactive release.
reinforced by including design features for (compressed air, lubrication). Thls Se}fety Gmd_e also provides recommendatloqs
enabling the use of non-permanent equipment| ' . in relation to design aspects of defence in depth, in
for services such as power supply and for|It is also not really necessary to include text about particular on those aspects associated with design
cooling-as-a-result-of the-lessons-learned-from Fukushlma: Many non-permanent services pre-date extension conditions.

'; imaDaiichi-aceident. These features|the Fukushima accident. 1.9 This Safety Guide considers the

assessment of the independence of defence in depth

35. | Canada | 7 1.9 These features are primarily intended for|The provisions afforded by DECs should not be and, in a general manner, the assessment of
preventing unacceptable radioactive releases in|limited to cater to external hazards only. Also independence of structures, systems and
the-very rare and serious events, of-levels—ef|emphasis on the very rare aspects, since in theory the components.
such as natural external hazards exceeding the|design should cover all hazards.
magnitude considered for the design, derived
from the hazard evaluation for the site.

36. |Germany| 5 1.9 This Safety Guide also addresses the|Clarification

assessment of the design features to further
strengthen how-the-demeonstration-of-defence in
depth ean—be—reinforced by including design
features for enabling the use of non-permanent
equipment for power supply and for cooling, as
a result of the lessons learned from the
Fukushima Daiichi accident. These features are
primarily intended for preventing unacceptable
radioactive releases in the event ef-levels of
natural external hazards exceeding the
magnitude considered for the design, derived
from the hazard evaluation for the site.
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37. Italy 8 111 . . . . e X Considered  during
[...] This Safety Guide takes [...] Consistency with other capitalizations technical edition

38. France 6 1.12 The recommendations given in this Safety|The wording °...might not be fully applicable..”| X |1.5 This Safety Guide applies primarily to
Guide are primarily intended for application to|suggests that all recommendations in this guide are new land based stationary nuclear power plants with

ENISS 5 water cooled nuclear power plants designed in|applicable to at least some degree — this is not true water cooled reactors, designed for electricity
accordance with the requirements provided in{when you are dealing with a different technology for generation or for other heat production applications
SSR-2/1 (Rev. 1) [1]. It is recognized that for|a legacy plant. (such as district heating or desalination) (see para 1.6
reactors cooled by other media or based on of SSR-2/1 (Rev. 1) [1]). It is recognized that for
innovative design concepts, some of the reactors cooled by other media or reactors based on
recommendations in this Safety Guide might innovative  design concepts, some of the
not be fuly applicable, and judgment in their recommendations in this Safety Guide might not be
application might will be needed. applicable or fully applicable, or judgement might be

needed in their application.

1.6 For nuclear power plants designed in
accordance with earlier standards, this Safety Guide
might also be useful when evaluating potential safety
enhancements of such designs, for example, as part
of the periodic safety review of the plant.

39. Italy 9 112 It is recognized that for reactors cooled by other X (15 This Safety Guide applies primarily to Considered  during
fluids or based on innovative design concepts,|., ds” b idered i d of “media” i new land based stationary nuclear power plants with technical edition
some of the recommendations in this Safety Fluids” may be considered instead of “media” in water cooled reactors, ...

- : . this context.
Guide might not be fully applicable, and
judgment in their application might be needed.

40. |Germany| 6 1.13 The recommendations given in this Safety|Clarification This information was originally provided in 1.12.
Guide are primarily intended for application to Modification provided to original para. 1.12 as
water cooled nuclear power plants designed in follows:
accordance with the requirements provided in 15 This Safety Guide applies primarily to
SSR-2/1 (Rev. 1) [1]. It is recognized that for new land based stationary nuclear power plants with
reactors cooled by other media or based on water cooled reactors, designed for electricity
innovative design concepts, some of the generation or for other heat production applications
recommendations in this Safety Guide might (such as district heating or desalination) (see para 1.6
not be fuly applicable, and judgment in their of SSR-2/1 (Rev. 1) [1]). It is recognized that for
application might will be needed. reactors cooled by other media or reactors based on

innovative  design  concepts, some of the
recommendations in this Safety Guide might not be
applicable or fully applicable, or judgement might be
needed in their application.

41. UK 8 1.13 Add to paragraph: “Annexe Il includes advice|For completeness X Clarification of the
on how this guide should be applied to the content of Annex Il is
assessment of existing plants designed to earlier provided in 1.13.
standards.”

42. ENISS 6 1.14 Section 4 provides recommendations on the[To use the wording of SSR 2/1 Rev 1 Para 4.3 [4.3. The suggestion agreed

application of the concept of practical
elimination of event sequences that could lead
to earhy—radioactive—releases high radiation

doses or large radioactive releases.

The design shall be such as to ensure that plant
states that could lead to high radiation doses or to a
large radioactive release have been ‘practically
eliminated’, and that there would be no, or only

was: Section 4
provides

recommendations on
the application of the

concept of practical
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minor, potential radiological consequences for plant elimination of event
states with a significant likelihood of occurrence.]. sequences that could
lead to early
In relation to the wording in the following parts: radioactive releases or
It would be good to add the definitions of early large radioactive
radioactive releases and large radioactive releases in releases.
the document (definitions as in the 2018 IAEA
Glossary). Itis in paragraph 4.1, but it would be good
to read it earlier in the document.
43. France 7 1.15 Annex | provides information on the|This was what was agreed at the NUSSC working| X  |The inclusion of Annex Il was proposed by Austria.
demonstration of a commonly recognized set of|group last year. If some member states are It was debated whether it should be an Appendix (as
ENISS 7 events or plant conditions that need to be|disassociating themselves with the agreement and it is in SSG-53 for the containment) and it was
demonstrated to have been practically|want to include an Annex capturing preliminary agreed to develop an Annex. The proposal of Austria
eliminated. Annrex—H—provides—seme|thoughts, then an alternative wording could be was supported by other countries.
considerationsfor the-application-of this-Safety|“Annex Il provides some preliminary consideration
Guide—to—nuclear—power—plants—designed—te|of this aspect which should be considered when Recommendations are not provided in Annexes.
earlier—standards—This guide focuses on the|revising the guidance on periodic safety review.”
application of practical elimination in the[lf Annex Il is included, it needs modification as Proposed text:
design of new plants. Consideration of lessons|indicated below. 1.13 Annex | provides examples of cases of
to be learned from this process for existing practical elimination. Annex |l provides some
plants should form a part of periodic reviews considerations ~ for  the application of
with the objective of further improving the level recommendations included in this Safety Guide to
of safety, where reasonably practicable. nuclear power plants designed to earlier standards.
44, France 8 |2 (title) DESIGN APPROACH WHEN|In current standards, “harmful” is never used with| X  |Harmful is repeatedly used in SF-1, for instance
CONSIDERING CONSEQUENCES OF —FO|“avoid” FSP-8 introducing DiD
AVOIBD—ACCIDENTS—WATH—HARMEUL | In the chapter, there only one occurrence of harmful 3.30. The most harmful consequences arising from
CONSEQUENCES - and in a very fuzzy use facilities and activities have come from the loss of
Objective of 2 is clear in 1.14 control over a nuclear reactor core, nuclear chain
This title is misleading reaction, radioactive source or other source of
If reading different articles, each says something radiation. Consequently, to ensure that the
when considering consequences of accident (or likelihood of an accident having harmful
incident) consequences is extremely low, measures have to be
taken:
Final title proposed as
2. DESIGN APPROACH CONSIDERING
THE RADIOLOGICAL CONSEQUENCES OF
ACCIDENTS
45, France 9 21 Principle—8—on—prevention—and-—mitigation—of| To be deleted : reference to SF-1 provides no added| X  |Text deleted
accidents—in-SF-1-{3]-states-that“All-practieal|value in this guidance, is misleading and is not
efforts—must-be-made-to-prevent-and-mitigate|consistent with article 1.14
that—~Fheprimary—means—of p;e entingand
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46. France | 10 2.2 TFhe—implementation—of-defence—in—depth,—as|To be deleted : reference to SF-1 provides no added| X  |Text deleted
deseribed—in—SF-1—[3}—comprises—safety|value in this guidance, is misleading and is not
measures-of various-types—TFhis-Safety-Guide-is|consistent with article 1.14
primarily focused —on—desig measures fo
uelear-power plants-as-dessribed-in{1]-and
sre-specifically o _deagy castifes for the
: |t||gs\t|s of Fae_e_lde ts cluding sse‘
47. Canada | 66 2.4 No change required. It is good to bring all these fundamental technical| X
requirements  together. These are the key
requirements related to frequency and consequences
for accident conditions.
48. UK 9 |24& Consider including a statement on if/how this|These paras are quoting paragraphs 2.11 & 4.3 of X | Terminology
4.1 guide addresses PE of ‘high radiation doses’. [SSR-2/1: “The design shall be such as to ensure that corrected after
plant states that could lead to high radiation doses or technical edition and
to a large radioactive release have been ‘practically quotation to
eliminated’.....”. requirements in SSR-
The ‘high radiation dose’ aspect isn’t really 2/1 (Rev.1) is made.
considered further in the guide, e.g. in Section 4 the
focus is on PE of early or large releases (as in 5.31
of SSR 2/1). For completeness the guide should
explain the relevance of PE of ‘high radiation doses’.
49. France | 11 2.6 The requirements in paras 2.3-2.5 establish-the| The previous requirements are not presented as| X [2.4 Furthermore, para. 4.4 of SSR-2/1 (Rev.
i Hi establishing an approach in SSR-2/1.. Moreover, it is 1) [1] states:
establish the need for radiological consequences|disputable if it is an objective or an approach or “Acceptable limits for purposes of radiation
of accident conditions to be not only below|something else protection associated with the relevant categories of
acceptable limits but to be as low as reasonably plant states shall be established, consistent with the
achievable (ALARA). In addition, it needs to be regulatory requirements.”
demonstrated in the design that plant states that 25 Further requirements on criteria and
could lead to high radiation doses or to a large objectives relating to radiological consequences of
radioactive release have been ‘practically|The requirements below do not mention different plant states considered in the design,
eliminated’. Further requirements in+relation-te|“acceptable” limits including accident conditions, are also established
acceptable-timits—for categories of plant states in SSR-2/1 (Rev. 1) [1], namely:
and more specifically for accident conditions
are also specified in SSR-2/1 (Rev. 1) [1],
namely...
50. France | 12 2.6 Adapt text to be in line with SSR-2/1|In 2.6 it reads: “...it needs to be demonstrated in the| X 2.3 Paragraph 4.3 of SSR-2/1 (Rev. 1) [1]
5.31: design that plant states that could lead to high states:

“...that could lead to an early radioactive
release or a large radioactive release have been
“practically eliminated”

This is also what is written in the 2™ bullet in
para 2.6.

radiation doses or to a large radioactive release have
been ‘practically eliminated’.”

It is not in line with SSR-2/1 para. 5.31:

“5.31.

“The design shall be such that the possibility of
conditions arising that could lead to an early
radioactive release or a large radioactive release is
‘practically eliminated’.”

“The design shall be such as to ensure that plant
states that could lead to high radiation doses or to a
large radioactive release have been ‘practically
eliminated’, and that there would be no, or only
minor, potential radiological consequences for plant
states with a significant likelihood of occurrence.”
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2.11 and 4.3 are aligned to high radiation. While
5.31ison LER.
51. |Germany| 7 2.6 |Bullet4]... We propose to add a new item referring to the Text added as part of para. 3.21 (c):
New | — “The design shall be such that for design|radiological acceptance criteria for DEC without 3.21 ... (©) The acceptable criteria
issue  |extension conditions, protective actions that are|core melt as stated in SSG-2 Rev.1. It is important to related to the radiological consequences for design
limited in terms of lengths of time and areas of [emphasize that in case of DEC without core melt extension conditions without significant fuel
application shall be sufficient for the protection{same or similar radiological acceptance criteria degradation may be identical or similar to those for
of the public, and sufficient time shall befapply as those for DBA. This information design basis accidents (see paras 7.32 to 7.33 and
available to take such measures” (para. 5.31A|contributes to strengthening defense in depth and 7.46 of SSG-2 (Rev. 1) [9]).
of SSR-2/1 (Rev. 1) [1] in relation to DEC).  [should be considered. This item also foster
— “The same or similar technical and|consistency with para 2.8.
radiological criteria as those for design basis
accidents may be considered for these
conditions to the extent practicable. Radioactive
releases should be minimized as far as
reasonably achievable.” (para. 7.46 of SSG-2
(Rev. 1) [8] in relation to DEC without core
melt).
52. Canada | 67 2.6 |Editoria|Close quote at end of para. X
|
53. France | 13 2.7 This Safety Guide is focused on the protection|SSR-2/1 is more ambitious than simply withstand| X |2.6 As indicated in para. 2.10 of SSR-
of the public and the environment in accident|DEC without unacceptable consequences. For 2/1(Rev. 1) [1]:
conditions, which should be assessed notably|example, as mentioned in 2.3 and 2.6, consequences “...Measures are required to be taken to ensure that
regarding compliance with a number of|shall be as low as reasonably practicable. the radiological consequences of an accident would
requirements in SSR-2/1 (Rev. 1) [1] pertaining be mitigated. Such measures include the provision
to the general plant design and particularly on of safety features and safety systems, the
its capability to withstand, witheut establishment of accident management procedures
iologi , by the operating organization and, possibly, the
accidents that are either more severe than design establishment of off-site protective actions by the
basis accidents or that involve additional appropriate authorities, supported as necessary by
failures, as well as other requirements for plant the operating organization, to mitigate exposures if
specific systems, for instance those related to an accident occurs.”
the containment structure and its systems
54. |Germany| 8 2.7 This Safety Guide is focused on the protection|Proposal for improved readability 21 This Safety Guide is focused on the

of the public and the environment in accident
conditions, which should be assessed notably
regarding compliance with a number of
requirements in SSR-2/1 (Rev. 1) [1]. These
requirements pertaining to the general plant
design and particularly on its capability to
withstand, without unacceptable radiological
consequences, accidents that are either more
severe than design basis accidents or that
involve additional failures, as well as other
requirements for plant specific systems, for
instance those related to the containment
structure and its systems.

design features in a nuclear power plant for the
protection of the public and the environment in
accident conditions, which should be assessed
regarding compliance with a number of
requirements in SSR-2/1 (Rev. 1) [1]. These
requirements pertain to the general plant design and
particularly on the capability of the plant to
withstand, without unacceptable radiological
consequences, accidents that are either more severe
than design basis accidents or that involve
additional failures.
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55.

France

14

2.8

In accordance with 2.13 Reguirement5-of SSR-
2/1 (Rev. 1) [1],+adioactivereleases-in-aceident

In-additien; “the safety objective in the case of]
a severe accident is that only protective actions
that are limited in terms of lengths of time and
areas of application would be necessary and that

depth is that off-site contamination is avoided
or minimized”. Fo-this—aim,—atimitfor-the
L ial

Req 5 has already been quoted in 2.3, there is neither
guidance neither added value to rephrase it.

Please be consistent with SSR-2/1 without

rephrasing it

Fully disagree with this part which is not consistent
with SSG-2: the approach regarding acceptance
criteria addressed in SSG-2 could not be rephrased
with these straightforward sentences without
challenging safety approach.

Moreover, there is neither guidance neither added
value by rephrasing already quoted requirement at
the end of the article.

56.

Italy

10

2.8

12

Style

57.

Canada

2.8

Major
comme
nt

Sentenc
es3, 4
and 5

The text is misleading. The requirement in SSR-2/1
is the same for DEC-A and DEC-B.

2.7 In accordance with para. 2.13 of SSR-
2/1 (Rev. 1) [1]:

“...The safety objective in the case of a severe
accident is that only protective actions that are
limited in terms of lengths of time and areas of
application would be necessary and that off-site
contamination is avoided or minimized”.

Text deleted. Requirement is quoted.

25 “The design shall be such
that the possibility of conditions arising that could
lead to an early radioactive release or a large
radioactive release is ‘practically eliminated’”
(para. 5.31 of SSR-2/1 (Rev. 1) [1] in relation to
design extension conditions).

Considered during
technical edition

Considered during
technical edition

There is no need to
present a footnote if
the requirement is
quoted
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For design
extension conditions, the releases are required
to be such that only protective actions that are
limited in terms of lengths of time and areas of
application would be necessary and thateff-site

contamination—would-be-avoided-or-minimi
oR-WotHa-beavoelaea HH

coRaHhat S HHR

zed
sufficient time would be available to take such
measures. Event sequences that would lead to
an early radioactive release or a large
radioactive release are required to be
‘practically eliminated’.

"5.31A. The design shall be such that for design
extension conditions, protective actions that are
limited in terms of lengths of time and areas of
application shall be sufficient for the protection of
the public, and sufficient time shall be available to
take such measures."

Member States may choose to apply DBA limits to
DEC-A, but it is not required. DS508 must state the
requirement.

The optional position of some Member States could
be included as a footnote, but then it would be
necessary to point out that other Member States use
the actual requirements of SSR-2/1.

58.

UK

10

2.8

“For accidents with core melting, ....”

Minor typo

Note, later on in the same paragraph, “DEC with
core melting” is mentioned. The 2018 Safety
glossary entry for plant states does show DECs as
an accident condition, so there is no logical
inconsistency. However, it is not clear if there is
any ‘hidden meaning’ for using inconsistent
wording within the same paragraph.

Original text deleted

59.

Canada

2.8

Major
comme
nt

Sentenc
e7

The text in DS508 must be revised to agree
with SSR-2/1 or SSR-2/1 must be revised to
allow the DS508 interpretation.

“The-amountof radioactive releasesconsidered

Canada strongly disagrees with this interpretation

of SSR-2/1 paras 5.31 and 5.31A (also repeated
twice in paragraph 4.7).

In response to this comment on a previous draft, the
authors responded that the “significant difference"
represents a safety margin. It does not: it represents
agap. To provide a safety margin, consequences that
must be practically eliminated should slightly
overlap with the consequences permitted in DEC.

Text deleted

60.

France

15

2.9

Please consider deletion of this article (not consistent
with the scope of the document) or, at a very
minimum, some complementary explanation: what
does that mean that there is limited uncertainty of
normal operation frequency? What does monitoring
of radiological impact of a NPP when designing it?
What is the consequence of stating that there are
large uncertainties associated to accidents
considering that a very basic principle is to address
adequately uncertainties?...

Text deleted

61.

ENISS

2.9

For normal operation or anticipated operational
occurrences, there is limited uncertainty on

plant state frequency and radiological impact,

which can be monitored and is supported by

The initial text does not give confidence in the
possibility to reduce risks, to demonstrate it.

Original text was
deleted
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many years of operating experience of previous
plant designs. For less frequent plant states, i.e.
accidents, there are larger uncertainties on
assoeiatechwith-the-demenstration-of plant state
frequency and radiological consequences,
requiring adequate consideration in the
demonstration.

Proposal of slight change is to keep the same text
structure between first and second sentence

62.

Germany

2.9

For normal operation or anticipated operational
occurrences, there is limited uncertainty on
plant state frequency and radiological impact,
which can be monitored and is supported by
many years of operating experience of previous
plant designs. For less frequent plant states, i.e.
accident conditions accidents, there are larger
uncertainties associated with the demonstration
of plant state frequency and radiological
consequences.

According to the IAEA Glossary, the term “accident
conditions” comprises DBA and DEC.

Original text was
deleted

63.

India

2.9

Line 5

For less frequent plant states, i.e. accidents,
there are larger uncertainties associated with the
demonstration of plant state frequency and
radiological consequences. These uncertainties
should be suitably factored in the assessments.

The uncertainty or the error in estimation can be
mitigated with enhanced safety margins.

No doubt, but the
intention is not to
provide
recommendations in
this regard here.

It was considered
together with
comments of other
MSs and finally the
original text was
deleted

64.

France

ENISS

16

2.10

Therefore, the following chapters are devoted to
the implementation and assessment of design
extension conditions within the concept of
defence

Typo, a word is missing

Text deleted since it
provides only
introductory text.

65.

Germany

10

Harmful radiological consequences to the
public can only arise from the occurrence of
uncontrolled accident conditions aecidents.
TFhereforetThe following chapters are devoted
to the implementation and assessment of design
extension conditions within the concept of
defence in depth and the complementary need
for demonstration of practical elimination of
accident sequences that can lead to early
radioactive releases or large radioactive releases

According to the IAEA Glossary, the term “accident
conditions” comprises DBA and DEC.

2.8 Harmful radiological consequences to
the public can arise only from the occurrence of
uncontrolled accidents. Recommendations on
radiation protection in the design of nuclear power
plants are provided in IAEA Safety Standards
Series No. NS-G-1.13, Radiation Protection
Aspects of Design for Nuclear Power Plants [13],
and recommendations for protection of the public
and the environment are provided in IAEA Safety
Standards Series No. GSG-8, Radiation Protection
of the Public and the Environment [14].

66.

UK

11

2.10

Change to ““...assessment Of
design extension conditions...”

Minor typo

67.

France

17

31

This section addresses the overall application of
Requirement 7 of SSR-2/1 (Rev. 1) [1] for

Text deleted and a quotation of SSR-2/1 (Rev. 1)
added
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defence in depth in the design of nuclear power
plants, with specific emphasis on design
provisions for accident conditions. It also
addresses the overall assessment of the
implementation of this concept, with specific
focus on the reactor core as the main source of
radioactivity. Fer-other-seurces-of radiation-or

Alternative text could be :

As per 2.14 of SSR-2/1 “A relevant aspect of the
implementation of defence in depth for a
nuclear power plant is the provision in the
design of a series of physical barriers.[...]. The
number of barriers that will be necessary will
depend upon the initial source term in terms of
the amount and isotopic composition of
radionuclides, the effectiveness of the
individual barriers, the possible internal and
external  hazards, and the potential
consequences of failures.”

This sentence is not consistent with SSR-2/1-
art.2.14: in this article, it is said that the number of
barriers will depend, this article does not say not the
implementation of DiD

3.1 The concept of defence in depth for the
design of nuclear power plants is described in paras
2.12-2.14 of SSR-2/1 (Rev. 1) [1]. As stated in
para. 2.14 of SSR-2/1(Rev. 1) [1]:

“A relevant aspect of the implementation of defence
in depth for a nuclear power plant is ...and the
potential consequences of failures.”

68.

Germany

11

31

This section addresses the overall application
of Requirement 7 of SSR-2/1 (Rev. 1) [1] for
defence in depth in the design of nuclear
power plants, with specific emphasis on design
provisions for design extension aceident
conditions. It also addresses the overall
assessment of the implementation of this
concept, with specific focus on the reactor core
as the main source of radioactivity. For other
sources of radiation or potential releases of
radioactive materials, the implementation of a
defence in depth strategy will depend on the
amount and isotopic composition of
radionuclides, on the effectiveness and leak
tightness of the individual confinement barriers
structures as well as the potential challenges
for the integrity of the physical barriers and the
consequences of their failures.

According to the IAEA Glossary, “accident
conditions” comprise DBA and DEC. According to
the title of section 3 implementation of DEC into
DiD shall be addressed in this section.

Further clarification in accordance with SSR-2/1
(Rev. 1) and IAEA Safey Glossary

Original text deleted and a quotation of SSR-2/1
(Rev. 1) added

31 The concept of defence in depth for the
design of nuclear power plants is described in paras
2.12-2.14 of SSR-2/1 (Rev. 1) [1]. As stated in
para. 2.14 of SSR-2/1(Rev. 1) [1]:

“A relevant aspect of the implementation of defence
in depth for a nuclear power plant is ...and the
potential consequences of failures.”
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69. |Germany| 12 3.1 |3rd .. For other sources of radiation or potential | To emphasize the spent fuel pool as a main source of Original text deleted
sentenc |releases of radioactive materials, as for instance|radioactive inventory in addition to the core.
e the spent fuel pool, the implementation of a
defence in depth strategy will depend on the
amount and isotopic  composition  of
radionuclides, on the effectiveness and leak
tightness of the individual confinement barriers
as well as the potential challenges for the
integrity of the barriers and the consequences of
their failures.

70. UK 12 3.1 Suggest the wording of SSR 2/1 Requirement [For completeness and for consistency with other[ X
7 is included parts of the document where the full wording is

included for other Requirements.

71. France | 18 3.2 The concept of defence in depth for the design|It is a non complete re-phrasing of SF-1 (thus non| X |Text deleted. Quotation considered in 3.1.
of nuclear power plants is described in para.|correct, thus introduces potential misleading) — 3.31
2.12-2.14 of SSR-2/1 (Rev. 1) [1]. An-everalt|and objective of DiD which is out of scope of this
strategy—of—defence—in—depth,—when—properly|guidance should not be oversimplified
b plle ented, ael, ieves—the-objective—thatno

72. UK 13 3.2 Include 4.9-4.13A when referencing out to These parts of SSR 2/1 (under Requirement 7) setthe| X
SSR 2/1. scene for much of what follows in Section 3.

73. UK 14 3.2 Add to the end of this para: To reflect the expectations of 4.11 & 4.12 of SSR 2/1 X |Text deleted based on
“The design should provide for multiple on physical barriers and to make the distinction comment from France
physical barriers to the release of radioactive |between physical barriers  and safety
and ensure that the safety measures/features  [measures/features (but still make the link between
are effective in protecting these barriers.” the two).

74. France | 19 33 For the implementation of safety provisions at|To improve clarity. A systematic process will Text modified as:
each level of defence in depth there are three|involve each level being considered in turn so need 3.4 For the safety provisions at each level of

ENISS | 10 aspects of importance, as follows: only consider independence from previous levels defence in depth, the following should be

(@) The performance of the safety provisions
implemented at to-meet-the-objective-of-each
that level, to protect notably—regarding—the
acceptance—eriteria—for the integrity of the
barrier(s) that should be protected;

(b) The reliability of the protection provided at
that level. safety-measures-to-demonstrate-with
a-sufficientlevel-of confidence-that-a—certain

\ s \

since when considering the provisions for the next
level the process will be repeated and so loX at
whether claims on and potential failure of the same
equipment has been made.

There are a number of acceptance criteria which are
not discussed such as the overall adequacy of
protection and how the individual levels contribute
to this in terms of both performance and reliability.
In practice this can only be done by an analysis of
the complete system.

demonstrated:

@) The performance of the safety
provisions implemented at that level to maintain the
integrity of the barrier(s);

(b) Adequate reliability of the safety
provisions at that level so that it can be assured,
with a sufficient level of confidence, that a certain
plant condition can be brought under control
without the need to implement safety provisions
associated with the next level;
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without-neethng—thetervention-of thesafety () The independence, as far as applicable,
provisions-implemented-for next level; of the safety provisions at that level, including their
physical separation , from the safety provisions
associated with the previous levels of defence in
depth.
75. India 3 33 Suggestion SSR/ 2.1 requirement 7: application of DID Important topic,
‘Demonstration of absence of cliff-edge effects’|specifically requires avoidance of cliff-edge effects however, the
may be included in this section intention of this
safety guide is not to
develop them but to
provide
recommendations for
the implementation of
the concept of
practical elimination.
76. UK 15 |3.3(b) Two alternatives are suggested: A repeat of comment made by the UK at Step 7 prior Text modified as:
“The reliability of safety provisions to ensure [to MS comment stage: 3.4 For the safety provisions at each level of
that a certain plant condition can be brought defence in depth, the following should be
under control without needing the intervention [The current wording on 3.3(b) is not clear, in its own demonstrated:
of the safety provisions implemented for next |[right, and in the context of the preceding text at the @) The performance of the safety
level, should be demonstrated with a start to list. provisions implemented at that level to maintain the
sufficient level of confidence” integrity of the barrier(s);
«_.there are three aspects of importance, as follows: (b) Adequate reliability of the safety
o . provisions at that level so that it can be assured,
Fhe “Adequate [or maybe ‘Sufficient’] The reliability of safety measures to demonstrate with a sufficient level of confidence, that a certain
reliability of safety provisions to ensure thata |with a sufficient level of confidence that a certain plant condition can be brought under control
certain plant condition can be brought under  [plant condition can be brought under control without without the need to implement safety provisions
control without needing the intervention of the [needing the intervention of the safety provisions associated with the next level,
safety provisions implemented for next level, |implemented for next level” () The independence, as far as applicable,
with a sufficient level of confidence.” of the safety provisions at that level, including their
What is of importance? The reliability of the safety physical separation , from the safety provisions
measures, the demonstration of reliability, or the associated with the previous levels of defence in
level of confidence. depth.
77. |Germany| 13 33 |(o) Adeguate independence, as far as practicable,|To be consistent with para. 1.8 “A key requirement 3.4 ...(c) The independence, as far as
from the safety provisions implemented at the|is the independence, as far as practicable, between applicable, of the safety provisions at that level,
previous and successive levels of defence in|levels of defence in depth ...” including their physical separation , from the safety
depth. provisions associated with the previous levels of
defence in depth.
78. India 4 33 |(c) Adequate independence from the safety|To bring better clarity. Adequate is indeed qualitative, but very rarely we Proposed text is not

provisions implemented at the previous and
successive levels of defence in depth .In case
safety provisions being implemented across

DiD levels, it should be demonstrated that they

satisfy the safety requirements commensurate

with corresponding DiD levels independently’.

This guide mentions about “adequate independence
from the safety provisions implemented at the
previous and successive levels of defence in depth”
as an important aspect in the implementation of
safety provision at each level of DiD.

The term ‘adequate’ is qualitative. Though
independence of safety provisions is desired,
practically it may not be feasible in the design.

provide quantitative statements.

Adequate is extensively used in SSR 2/1. The
subject is only introduced here. It is discussed later
on in section 3, paras 3.56 to 3.66.

Final text as:

34 ...(c) The independence, as far as
applicable, of the safety provisions at that level,
including their physical separation , from the safety

considered here since
this topic is
developed in section
3, paras 3.56 to 3.66..
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Hence, the term ‘adequacy’ can be supplemented provisions associated with the previous levels of
with an additional clause. defence in depth.

79. UK 16 |13.3(c) Change to read: For completeness/clarity to provide a clear definition 3.4 ...(c) The independence, as far as
“Adequate independence (including separation|for independence, both in a physical and system applicable, of the safety provisions at that level,
and segregation where possible) from the safety|architectural perspective including their physical separation , from the safety
provisions....” provisions associated with the previous levels of

defence in depth.

80. ENISS | 11 3.4/ Harmonize the text The 2 sections of 3.4 and 3.19 may be read as being] X [Comments implemented.

3.19 inconsistent: “same” limits on one side, “different”

3.4: ... Radiological acceptable limits for DEC|criteria on the other side.

without core melt may be are the same or

similar as for DBA limits... Radiological limits are only some of the acceptance
criteria. May be worth to be more flexible/precise in

3.19 : ...the primary difference between these|the text.

two accidental conditions is the possibility to

use of different acceptance criteria, different|If the idea is to say that most of the acceptance

design requirements or different approaches for|criteria may be kept for DEC-A, it could be worth

performing safety analysis for this objective... |distinguishing the items in 3.19:

(b) Less conservative assumptions and criteria|(b) Less conservative assumptions and-criteria than

than for DBA... for DBA, or best estimate methods, are acceptable
for the safety analysis.
(c) Identical or similar radiological limits as for
DBA, whereas acceptance criteria may be similar or
less conservative.

81. ENISS | 14 34 An association of the levels of defence in depth|The regulation around the world have derived 35 Frequently, for purposes of design safety
with plant states considered in the design is|different interpretations, not only 2 (In Europe there and operational safety, the various levels of defence
frequently undertaken for design safety and|are several derivations; UK, France, Belgium, in depth are associated to the various plant states
operational safety. The introduction of DEC in|Finland... have not exactly the same levels). considered in the design. The introduction of design
the plant design basis has resulted in twe|For instance, the UK does not traditionally use DEC- extension conditions among the plant states has
different interpretations by States regarding the|A as we include such faults in the design basis using resulted into different interpretations in different
correspondence between plant states considered [a graded approach to the analysis. States regarding the correspondence between the
in the design and levels of defence in depth.|The suggestion is to recognise that and emphasize plant states considered in the design and the levels
TFhese t Two approaches are represented in|the main 2 ones to keep the proposed text. of defence in depth. Two of these approaches are
Table 1. represented in Table 1.

82. |Germany| 14 34 |2m ... The introduction of DEC in the plant design|With respect to the different points of view

sentenc |basis has resulted in two different|concerning the correspondence between plant states|
e interpretations by States regarding the|and levels of defence in depth as well as the meaning
correspondence between plant states considered|and understanding of the term design basis, here
in the design and levels of defence in depth. using only the expression plant design is sufficient.
83. |Indonesia| 2 34 |5-6 An association of the levels of defence in depth|The addition of the highlighted sentence after the last 3.7 Despite their differences, both of these

with plant states considered in the design is
frequently undertaken for design safety and
operational safety. The introduction of DEC in
the plant design basis has resulted in two
different interpretations by States regarding the
correspondence between plant states considered
in the design and levels of defence in depth.
These two approaches are represented in Table

sentence in Para 3.4 should be considered.

approaches are in compliance with para. 5.29 (a) of
SSR-2/1(Rev. 1) [1] and support, the
implementation, to the extent practicable, of
independence among safety systems, safety features
for prevention of and safety features for mitigation
of events considered in the design extension
conditions.
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1. Approach 1 (i.e., the association of DEC
without core melt to level 3) has the advantage
that each level has clear objectives regarding the
progression of the accident and the protection of
the barriers, i.e., level 3 to prevent damage to
the reactor core and level 4 to mitigate severe
accidents for preventing off site contamination.
Radiological acceptable limits for DEC without
core melt are the same or similar as for DBA.
Also, the physical phenomena in case of DBA
and DEC without significant fuel degradation
are similar, although there are differences in the
analysis. In contrast, severe accidents are
characterized by completely different physical
phenomena. However, approach 2 (i.e., the
grouping of DEC without core melt and with
core melt in level 4) emphasizes the
differentiation between the set of rules for
design and for safety assessment to be applied
for DEC and the rules to be applied to DBA.
Hence, both approaches are clear. Each could
have its own advantage. Hence, it may be
considered to state that both approaches are
equally valid, as long as they could be
implemented consistently.

84.

Germany

15

3.4

Line 11

... Also, the physical phenomena in case of]
DBA and DEC without significant fuel
degradation are similar, although there may be
are-differences in the analysis.

It is not a matter of fact that there are differences.
This is up to the national practice.

35 ... Furthermore, the physical
phenomena associated with design basis accidents
and design extension conditions without significant
fuel degradation are similar, although there might
be differences in the analysis. In contrast, the
physical phenomena associated with design
extension conditions with core melt are completely
different.

85.

France

20

3.4

An association of the levels of defence in depth
with plant states considered in the design is
frequently undertaken for design safety and
operational safety. The introduction of DEC in
the plant design basis has resulted in twe
different interpretations by States regarding the
correspondence between plant states considered
in the design and levels of defence in depth.
Fhese tTwo approaches are represented in
Table 1. If adequately applied, both of them
lead to implementation of relevant provisions at
each level of DiD. Approach 1 (i.e. the
association of DEC without core melt to level

3) has-the-advantage is established considering

that each level has clear objectives regarding the

The regulation around the world have derived
different interpretations, not only 2 (In Europe there
are several derivations UK, France, Belgium,
Finland... have not exactly the same levels).

The suggestion is to recognise that and emphasize
the main 2 ones to keep the proposed text.

There are more than two ap-proaches. For instance,
the UK does not traditionally use DEC-A as we
include such faults in the design basis using a graded
approach to the analysis.It is of high importance to
avoid enhancing opposition between approaches and
to enhance that implementation of adequate
provisions at each level of DiD is what is important
for safety at the end.

35 Frequently, for purposes of design safety
and operational safety, the various levels of defence
in depth are associated to the various plant states
considered in the design. The introduction of design
extension conditions among the plant states has
resulted into different interpretations in different
States regarding the correspondence between the
plant states considered in the design and the levels
of defence in depth. Two of these approaches are
represented in Table 1.
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progression of the accident and the protection of
the barriers, i.e. level 3 to prevent damage to the
reactor core and level 4 to mitigate severe
accidents i i inatien,
Radiological acceptable limits for DEC without
core melt are the same or similar as for DBA.
Also, the physical phenomena in case of DBA
and DEC without significant fuel degradation
are similar, although there are differences in the
analysis. In contrast, severe accidents are
characterized by  completely  different
objectives and physical phenomena. Heowever,
approach 2 (i.e. the grouping of DEC without
core melt and with core melt in level 4)
emphasizes the differentiation between the set
of rules for design and for safety assessment to
be applied for DEC and the rules to be applied
to DBA

86.

France

ENISS

21

13

3.4

Approach 1 (i.e. the association of DEC without
core melt to level 3) has the advantage that each
level has clear objectives regarding the
progression of the accident and the protection of
the barriers, i.e. level 3 to prevent fuel damage
to-the-reactorcore and level 4 to mitigate severe
accidents for preventing off site contamination

The formulation is aligned with SSR-2/1 2.11 but
deviates from other formulations such as DS508
3.19. Suggest aligning to 3.19 to expand the scope.

It should rather be “fuel damage” or “core damage or
damage to the fuel in the irradiated fuel storage” in
accordance with 3.19.

Just to include fuel damage in the fuel storage pool

35 ... In Approach 1, depicted on the left
hand side of Table 1, design extension conditions
without significant fuel degradation are associated
to level 3 of defence in depth. In this approach,
each level has a clear objective that reflects the
progression of an accident and the protection of the
barriers, i.e. level 3 is implemented to prevent fuel
damage and level 4 is implemented to mitigate
severe accidents and prevent off-site contamination.
Design extension conditions without significant
fuel degradation could be understood as those
representative event sequences involving either a
single initiating event of very low frequency, or an
anticipated operational occurrence or frequent
design basis accident combined with multiple
failures, which are considered in the design in order
to prevent reactor core melt and melting of fuel
stored in the spent fuel pool. Therefore, in
Approach 1, acceptable limits on predicted
radiological consequences for design extension
conditions without significant fuel degradation may
be the same as or similar to acceptable limits for
design basis accidents. Furthermore, the physical
phenomena associated with design basis accidents
and design extension conditions without significant
fuel degradation are similar, although there might
be differences in the analysis. In contrast, the
physical phenomena associated with design
extension conditions with core melt are completely
different.
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87. France (22 3.4 Last sentence : Simplification to clarify the meaning. The presence 3.6 In Approach 2, depicted on the right
of two “and” makes it difficult to understand what is hand side of Table 1, design extension conditions
ENISS |12 However, approach 2 (i.e. the grouping of DEC|A and B in the “between X and Y and W”. without significant fuel degradation and design
without core melt and with core melt in level 4)|If the text on design have to be kept, better to add it extension conditions with core melt are grouped
emphasizes the differentiation between the set{under parenthesis. together in level 4 of defence in depth. This
of rules for-design-and-for-safety-assessment-to approach emphasizes the distinction between the set
be-applied for DEC and the rules to be applied of rules to be applied for design extension
to DBA. conditions and the set of rules to be applied for
design basis accidents, both in the design and in the
safety assessment.
88. Canada | 10 3.4 [Final prever, approach 2 (i.g. the groupiqg of DEC Approach 2 also supports the requirement of SSR- 3.7 Despite their_differen_ces, both of these
sentenc Wlthout_core melt_and ngh core melt in level 4) 2/1, para 5.29, item 9a) for independence (to the approaches are in compliance with para. 5.29 (a) of
e emphasizes the differentiation between the set|qyiant practicable) between levels of defence in SSR-2/1(Rev. 1) [1] and support, the
of rules for design and for safety assessment to depth. implementation, to the extent practicable, of
be applied for DEC and the rules to be applied independence among safety systems, safety features
to DBA. Approach 2 also supports the|5.29. The analysis undertaken shall include for prevention of and safety features for mitigation
requirement for independence (to the extent|identification of the features that are designed for of events considered in the design extension
practicable) between systems associated with|use in, or that are capable of preventing or conditions.
level 3 (e.g. safety systems) and level 4 (e.g.|mitigating, events considered in the design
safety features for DEC).” extension conditions. These features:
(a) Shall be independent, to the extent practicable,
of those used in more frequent accidents;
®) ...
89. Canada | 68 34 Suggest adding a new sentence: “Approach 2
also supports the SSR-2/1 para 5.29 (a)|SSR-2/1para5.29 states:
requirement for independence (to the extent
practicable) between safety features for DECs|5.29. The analysis undertaken shall include
and systems for AOO and DBA.” identification of the features that are designed for
use in, or that are capable®® of preventing or
mitigating, events considered in the design extension
conditions. These features:
(a) Shall be independent, to the extent practicable, of
those used in more frequent accidents;
o) ...
Approach 2 puts DEC-A and DEC-B together in
level 4 DiD. This supports the SSR-2/1 requirement
for independence between safety features for DEC
and mitigating systems for DBAs.
90. India 5 |Table1|Level 1 [Operational—rules Operational Limits and|The document uses the terminology - Operational| X |Text modified as:
/4th  |Conditions or _the plant Technical[Limits and Conditions or the plant Technical Operational limits and conditions and normal
column [Specifications and normal operating procedures|Specification in Clause 3.5. operating procedures
(column Use of same terminology, in the table for DID level-
of 1 will be better for consistency.
'Essenti

22/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.
al
operatio
nal
means")
91. Canada | 11 |Table 1,|Level 3 |Safety systems and/or safety features Safety systems (e.g., reactor shutdown system) are Footnote 7 added:
3b also credited to deal with DEC without core melt Such safety features are understood as additional
Essentia (e.g., beyond design basis earthquake) safety features for design extension conditions, or
| design as safety systems with an extended capability to
means prevent severe accidents (see para. 5.27 of SSR-2/1
(Rev. 1)) [1].
92. Canada | 12 | Table |Level 4 [Fechnical-Suppert-Centre- Technical support centre is not dedicated for DEC Y |The technical support
1, |[Essentia with core melt. It is also invXed following a DBA centre is not an
I design essential mean for
means DBA. DBAs should
be possible to be
managed by the MCR
staff. It can be
functional after
sufficient time
following a DBA and
could be activated in
the preventive
domain.
Its main purpose is
for the mitigative
domain.
93. Japan 1 | After . User-friendliness. X
Tablel, Insert subtitle
before “Normal _ operation _and _ Anticipated
35 operational occurrences”
94. |Germany | 16 35 Normal operation comprises a series of plant|Clarification, as not all failures in subordinate 3.8 Operational states comprise two sets of
operating modes defined in the documentation |systems will be treated as level 2. plant states: normal operation and anticipated
governing the operation of the plant (such as the operational occurrences. Modes of normal
Operational Limits and Conditions or the plant operation include startup, power operation, shutting
Technical Specifications in some States) that down, shutdown, maintenance, testing and
range from power operation to reactor refuelling and are defined in the documentation
refuelling, in which no failures with impact on governing the operation of the plant (e.g. the
the plant operation or the availability of safety operational limits and conditions ). Plant states
features have taken place, and no equipment is other than normal operation are reached either
unavailable that would prevent the intended directly by the occurrence of a postulated initiating
accomplishment of the goals of the operational event or through a failure in mitigating the
mode. consequences of such an event.
95. Egypt 1 35 Plant states other than normal operations are|Grammar X

(Or) normal operation is reached either directly
by the occurrence of postulated initiating events

for the applicable modes of operation or through
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failures in mitigating the consequences of such
events in the first place.
96. Canada | 13 3.5 |10Mline|... this Safety Guide addresses is oriented by the|Improve the clarity Moved to the scope and modified as:
design of safety provisions necessary for each 1.8 ... This Safety Guide is structured in
plant state, rather than for each level of terms of the design of safety provisions necessary
defence. for each plant state, rather than for each level of
defence in depth. In this way, the significance and
importance of design extension conditions for the
safety approach is emphasized.
97. France | 23 35 Delete 3.5 and replace with: Plant states are defined in the IAEA Safety Glossary. 3.8 Operational states comprise two sets of
Operational states or operating conditions for|This paragraph is confusing. Table 1 is meant to plant states: normal operation and anticipated
NPPs are subdivided into two sets of plant|indicate the correspondence between plant states and operational occurrences. ...
states: normal operation and anticipated|levels of defence in depth. Some of that is included
operational occurrences. in the Objective column but what IAEA call
Operational States includes “Normal Operation” and
“Anticipated Operational Transients” are not
mentioned. The latter is covered by Level 2, but the
Objective of Level 1 as discussed in SSR 2/1 is far
more wide ranging. The simplified paragraph
introduces these two plant states and provides an
introduction from which 3.6 and 3.7 flow. {
98. ENISS | 15 35 Operational states or operating conditions for|Plant states are defined in the IAEA Safety Glossary.

NPPs are subdivided into two sets of plant
states: normal operation and anticipated
operational occurrences.

Normal operation comprises a series of plant
operating modes defined in the documentation
governing the operation of the plant (such as the
Operational Limits and Conditions or the plant
Technical Specifications in some States) that
range from power operation to reactor
refuelling..—in—which—ne—fatures—havetaken

ne)

. Plant states
other than normal operation are reached either
directly by the occurrence of postulated
initiating events for the applicable modes of
operation or through failures in mitigating the
consequences of such events in the first place.
Their impact on the plant is the main basis for
establishing the safety provisions that are
necessary at each plant state.

For these reasons, this Safety Guide addresses
the design safety provisions necessary for each
plant state, rather than for each level of defence.

E

This paragraph is confusing. Table 1 is meant to
indicate the correspondence between plant states and
levels of defence in depth. Some of that is included
in the Objective column but what IAEA call
Operational States includes “Normal Operation” and
“Anticipated Operational Transients”.

The latter is covered by Level 2, but the Objective of
Level 1 as discussed in SSR 2/1 is far more wide-
ranging.

This should be mentioned.
Note that ‘operational mode” is not defined and may
be confusing in regard to “operational states”.

The proposed simplified paragraph introduces these
two plant states and provides an introduction from
which 3.6 and 3.7 flow.

Generally, the main objective of the operational
mode is to producing electricity without impairing
the safety functions.

Failures of components that are redundant or not
essential may have occurred in normal operation,
making the initial sentence (no failure) not exactly
true.

The proposed text for deleting was accepted.

The

deleting

proposal
the

for
last|

sentence is rejected
since it is in line with
the objective of the
SG, to emphasize the
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desigh—extension—conditions—for—the—safety[Some  design  even incorporates  redundant DEC for the safety
approach is emphasized. components to secure the normal operation or for approach. The last two
maintenance.  This does mean that a sentences were moved
failure/unavailability may occur, even on an item to the scope para 1.8.
important to safety, with a component requiring
repair/maintenance, while the safe normal operation
is not affected or only partially affected.
Examplel: maintenance of emergency diesel in
normal operation (at-power) at SZB, thanks to
sufficient redundancy.
Example2: reduced turbine cooling (clogging) with
part of the cooling system isolated and under repair
(Plant at-power but reduced power).
Consider deletion or an alternative text such as: “in
which  potential ~ failures and  equipment
unavailability do not totally prevent the intended
accomplishment of the goals of the operational
mode.”
99. UK 17 35 Change to: ‘States’ is used for Member States and plant states in| X Considered during the
“....(such as the Operational Limits and|para 3.5. To avoid any confusion, suggest Member technical edition
Conditions or the plant  Technical|States is written out in full (or just deleted).
Specifications in some Member States)”
or:
“...(such as the Operational Limits and
Conditions or the plant  Technical
Specifications)”
100. | France | 24 3.6 para4-13-6f SSR-24-(Rev-Hystates:=“The-design| The first part of the article is a quotation then an 3.9 Paragraph 4.13 of SSR-2/1 (Rev. 1) [1]
shall—be—such—as—to—ensure,—as—far—as—is|explanation whether: states:

i . st +|-no link with the quotation that does not mention “The design shall be such as to ensure, as far as is
level-of-defence-is-capable—of preventing—an|releases practicable, that the first, or at most the second,
escalation-to-accident-conditionsforal-faillures|-or rephrasing with wording which does not seem to level of defence is capable of preventing an
or—deviations—from-normal-operation—that-are|be adequate (the word “avoid” cannot simply replace escalation to accident conditions for all failures or
lLikely-to-oceurover-the-operating-Hfetime-ef-the| prevent deviations from normal operation that are likely to

: igrt| This article does not provide any guidance. occur over the operating lifetime of the nuclear
provisions for operational states should have power plant.”
adequate-capabilities—to-keep-integrity-of-the Therefore, to maintain the integrity of the first
first—barrier—for—confinement—of—radioactive physical barrier for the confinement of radioactive
materials-(i.ethe-fuel cladding)-and-to-prevent material (i.e. the fuel cladding) and to prevent a
a-significant-release-of primary-coolant-and-an significant release of primary coolant, design
evolution-to-design-basis-accident-conditions, provisions for operational states should have
forwhich-the actuation-of the engineered-safety adequate capabilities to:
features-(safety-systems)-isforeseen (@) Prevent failures or deviations from

101. Italy 11 [ 36 | ...] materials (i.e. the [...] Typo (space between parenthesis and “i.e.” X [normal operation by means of robust design and in Corrected
102. | Canada | 14 | 3.6 P para [Therefore, design provisions for operational  [To be consistent with Table 1 compliance with proven engineering practices and

states should-have adeguate capabilities to-

Improve the clarity

high quality standards commensurate with the
importance of these design provisions to safety;
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the confinement of radioactive materials { i.e. (b) Detect and intercept deviations from
the fuel cladding) and to prevent a significant normal operation and return the plant to a state of
release-of primary-coolant-and-an-evolution-to- normal operation;
design basis accident conditions, for which the (c) Prevent anticipated operational
actuation of the engineered safety features occurrences, once they start, from evolving into
{safety-systems)-is-foreseen.is to, design basis accidents.
1. prevent failures or deviation from
normal operation by conservative
design and high quality standards
commensurate with their importance to
the safety
2. Detect and intercept deviations from
normal operation and return the plant
to a state of normal operation
arrest the progression of plant transients (i.e.,
AOO) once they start

103. | ENISS | 16 3.6 Therefore, design provisions for operational|To align with SSR-2/1 2.13 “This leads to the
states should have adequate capabilities to|requirement that inherent and/or engineered safety
maintain the integrity of the first barrier for the|features, safety systems and procedures be capable
confinement of radioactive materials (i.e. the[of preventing damage to the reactor core or
fuel cladding) and to prevent a significant|preventing radioactive releases requiring off-site
release of primary coolant and an evolution to|protective actions and returning the plant to a safe
design-basis accident conditions, for which the|szate. ”
actuation of the engineered safety features,

{safety systems) and the application of the
emergency procedures is foreseen.

104. |Germany | 17 3.6 |Line6 |Therefore, design provisions for operational |Clarification 3.9 ... Therefore, to maintain the integrity
states should have adequate capabilities to of the first physical barrier for the confinement of
maintain the integrity of the first physical radioactive material (i.e. the fuel cladding) and to
barrier for the confinement of radioactive prevent a significant release of primary coolant,
materials (i.e. the fuel cladding) and to prevent design provisions for operational states should have
a significant release of primary coolant and an adequate capabilities to:
evolution to design basis accident conditions,
for which the actuation of the engineered safety
features (safety systems) is foreseen.

105. | France | 25 3.7 The provisions for normal operation and AOO|Estimated frequency of accidents does not rely only 3.10 The reliability of safety provisions for
should have a reliability commensurate with{on AOO provisions reliability anticipated operational occurrences should be such
consistent—with—the—highest frequency of|Thus a more general recommendation is more that the frequency of transition to a design basis
postulated initiating events for design basis|adequate accident is lower than the highest frequency of
accidents, {usuaHy-lower-than-10-2-perreactor-|“Usually lower than 10-2” seems to be a not very postulated initiating events for design basis
year)—the—rehability—of -safetyprovisions—for|ambitious expectation regarding frequency of accidents (usually lower than 10-2 per reactor-
anticipated—operational-ocecurences—should—be|postulated accidents year).

- itionis sianificantiv|
thl-S—Val-H-e‘ 0
106. Italy 12 37 1 X Corrected during

Consistently with the [...]

Syntax (adjective instead of adverb)

technical edition
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107. | Canada | 15 3.7 Delete paragraph 3.7. Why "significantly" lower? Surely if a PIE demands
action from a control system then the assessed
If deletion is rejected, a source for the frequency of the [PIE + failure of control system]
requirement should be provided. will fall into the plant state demanded by the
Also, the paragraph should be reworded for combined fre_que_ncy. The design must mee? the
clarity to reference the lowest frequency of gcce;p_tanpe criteria for that pIanF stat_e. There is no
AQO, not the highest frequency of DBA. Yes, Justlflc_atlon for the proposed qISIOI"tIOH of normal
they have the same value, but the text is about[@nalysis rules. There is nothing in SSG-2 that
AOO, not DBA. requires this.

108. | ENISS | 17 3.7 Consistent with the highest frequency of[Just to use to the same vocabulary at thef X [3.10 The reliability of safety provisions for
postulated initiating events for design basis|beginning/end of the sentence. anticipated operational occurrences should be such
accidents (usually lower than 10-2 per reactor- that the frequency of transition to a design basis
year), the reliability of safety provisions for|Otherwise, this may be seen as a transition into a accident is lower than the highest frequency of
anticipated operational occurrences should be|“severe accident”, what is not the intent here. postulated initiating events for design basis
such that the frequency of transition into an a accidents (usually lower than 10-2 per reactor-
design basis accident eendition is significantly year).
lower than this value.

109. [Germany | 18 3.7 Consistent—with—the—highest—frequency—of|Proposal for improved readability Initial text of paragraph was deleted and para text
postulated—initiating—events—for—design—hasis proposed modified as:
aecidents-(usuathylower-than-10-2-perreactor- 3.10 The reliability of safety provisions for
year)—tThe reliability of safety provisions for anticipated operational occurrences should be such
anticipated operational occurrences should be that the frequency of transition to a design basis
such that the frequency of transition into an accident is lower than the highest frequency of
accident condition is significantly lower than postulated initiating events for design basis
the highest frequency of postulated initiating accidents (usually lower than 10-2 per reactor-
events for design basis accidents (usually lower year).
than 10-% per reactor-year).

110. | France | 26 | 3.10 Paragraph 5.25 of SSR-2/1 (Rev. 1) [1] states: |To include the full SSR-2/1 quotation and emphasise| X [3.13 Paragraph 5.25 of SSR-2/1 (Rev. 1) [1]
“The design shall be such that for design basis|prevention as well as mitigation. states:

ENISS | 18 accident conditions, key plant parameters do “The design shall be such that for design basis
not exceed the specified design limits. A accident conditions, key plant parameters do not
primary objective shall be to manage all design exceed the specified design limits. A primary
basis accidents so that they have no, or only objective shall be to manage all design basis
minor, radiological consequences, on or off the accidents so that they have no, or only minor,
site, and do not necessitate any off-site radiological consequences, on or off the site, and do
protective actions.” not necessitate any off-site protective actions.”

Consequently,  specific  design Consequently, specific design provisions (i.e. safety

provisions  (safety systems) should be systems) should be implemented to prevent and
implemented to prevent and mitigate the mitigate the radiological consequences of design
radiological consequences of DBAs through the basis accidents by preventing significant fuel
prevention of significant fuel damage and damage and maintaining the integrity of the
damage to the containment boundary in order to containment (i.e. by preserving the structural
limit the radiological consequences to the integrity of the containment and maintaining its
public and the environment to the extent that no associated systems ). The objective of the safety
special measures are required for the protection systems is to limit the radiological consequences for
of the public. the public and the environment to the extent that no

111. | Canada | 16 | 3.10 |2"para |Consequently, specific design provisions (safety| To improve the clarity. additional safety features or off-site protective

systems) should be implemented to mitigate the
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radiological consequences of DBAs through the actions are necessary for the protection of the
prevention of significant fuel damage and public.
damage-te maintain the containment beundary
functional integrity in order fo ...
112. |Germany | 19 | 3.10 (Last . Consequently, specific design provisions|Usually, on level 3 of defence in depth the objective Text added as follow and footnote with reference to
sentenc [(safety systems) should be implemented to|is to isolate the containment atmosphere from the SSG-53 was added.
e mitigate the radiological consequences of|environment to ensure confinement of radioactive 3.13 ...Consequently, specific design
DBAs through the prevention of significant fuel |material released into the containment. For DBA, the provisions (i.e. safety systems) should be
damage, isolation of the containment{main risk challenging the containment integrity will implemented to prevent and mitigate the
atmosphere and avoidance of a pressure and|be a temperature / pressure built up in the long term. radiological consequences of design basis accidents
temperate increase in the long term which may|This would also ensure consistency with para 3.12. by preventing significant fuel damage and
damage te the containment boundary in order to maintaining the integrity of the containment (i.e. by
limit the radiological consequences to the preserving the structural integrity of the
public and the environment to the extent that no containment and maintaining its associated systems
special measures are required for the protection ). The objective of the safety systems is to limit the
of the public. radiological consequences for the public and the
environment to the extent that no additional safety
features or off-site protective actions are necessary
for the protection of the public.

113. | ENISS | 19 | 3.11 The operation of safety systems designed to|Clarification of the acceptability of human actuation 3.14 ...The set of postulated initiating events There is no need to
control DBAs with a quick development should|of safety systems. considered for design basis accidents should cover specify the kinetics of
rely on automatic actuation and should not|Automatic actions are adequate for fast developing all challenges to the safety functions and barriers the DBA.
involve short term human intervention for alevents in the reactor but may be seen as highly de- with which the safety systems are designed to cope.
sufficiently long period of time.... manding for spent fuel pool events or even for some Safety systems designed to control design basis

shutdown states. accidents should rely on automatic actuation and
should avoid the need for short term operator
actions.

114. | ENISS | 20 | 3.11 Design basis accidents are postulated events|Clarification. X (314 ... Safety systems should be designed

that are not expected to occur during the
lifetime of the plant. The most frequent events
categorized as DBAs should have an expected
frequency typically below 10-2 per reactor-
year. DBAs should include both hypothetic and
rare single initiating events and also frequent
single initiating events that failed to be
controlled in the second level of defence in
depth.

In this description of DID implementation through
the provision of equipment/provision, the text should
be about reinforcing barriers not on postulating

and constructed as well as maintained to ensure
sufficient reliability. Safety design concepts, such
as conservative safety margins and redundancy, are
required to be applied in their design and
construction, and the environmental conditions
considered in their qualification programme should
correspond to the loads and adverse environmental
conditions induced by design basis accidents,
postulated internal and external hazards.

Text deleted
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The operation of safety systems designed to|faults. See suggestion to clarify the text in that
control DBAs with a quick development should|perspective.
rely on automatic actuation and should not
involve short term human intervention for a
sufficiently long period of time and their
reliabiity—should—be—very—high—they should
perform their safety functions with an adequate
reliability level. Safety systems should be
designed to ensure their reliable operation
required safety functions under postulated
external hazards and prevailing environmental
conditions. The reliability level of safety
systems should be such that the collective
contribution to the core damage frequency of
the failure probabilities to control DBAs does
not exceed the quantitative safety goals of the
plant (for new nuclear power plants typically
below 10-5 per reactor-year). If this is not the
case, dedicated design features should be
considered with a reliability level appropriate to
achieve such goals.

These additional lines of protection should be
assessed as DEC.

115. | WNA 1 3.11 DBAs should include both rare single initiating|As DEC are made of "unlikely yet credible singleor| X (3.14 Design basis accidents are originated by
events and also frequent single initiating events|{multiple failures with the potential for exceeding the postulated initiating events that are not expected to
that failed to be controlled in the second level of |capabilities of safety systems designed for the occur during the lifetime of the plant. The most
defence in depth. The extent of those PIE should |mitigation of DBAs", the border between DBA and frequent accidents categorized as design basis
be such that the safety systems are designed to|DEC depends on DBA definition. It should be accidents should have an expected frequency
cope with any kind of elementary challenge to a|ambitious enough so that safety systems are able to typically below 10-2 per reactor-year. Design basis
safety function, up to serious ones. The|cope with any elementary challenge to a safety accidents should include both rare single initiating
operation of safety systems designed... function events and frequent single initiating events that

failed to be controlled at the second level of defence
in depth. The set of postulated initiating events
considered for design basis accidents should cover
all challenges to the safety functions and barriers
with which the safety systems are designed to cope.

116. | France | 27 | 3.11 Design basis accidents are postulated events 3.14 ...Safety systems designed to control

that are not expected to occur during the
lifetime of the plant. The most frequent events
categorized as DBAs should have an expected
frequency below 10-2 per reactor-year. The
operation of safety systems designed to control
DBAs should rely on automatic actuation and
should not involve human intervention for a
sufficiently long period of time and—their

iabih igh. Safety systems
should be designed to ensure their reliable

This does not provide guidance: very high reliability
is expected for many SSCs important to safety

design basis accidents should rely on automatic
actuation and should avoid the need for short term
operator actions. Safety systems should be designed
and constructed as well as maintained to ensure
sufficient reliability. Safety design concepts, such
as conservative safety margins and redundancy, are
required to be applied in their design and
construction, and the environmental conditions
considered in their qualification programme should
correspond to the loads and adverse environmental
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operation under postulated external hazards and|This is not understandable: DBA provisions should conditions induced by design basis accidents,
prevailing environmental conditions. The|be sufficiently reliable and yet DEC A provisions postulated internal and external hazards. Further
reliability of safety systems and DEC A|should be implemented anyway. recommendations on the design of specific safety
provisions should notably be such that the|Moreover reliability of systems is not only based on systems for nuclear power plants are provided in
colective—contribution—to—the estimated core|probabilistic calculation. Reliability is not only a the corresponding Safety Guides [5-8].
damage frequency Hi s|quantitative probabilistic concept. Consideration of
does not exceed the safety goals of the plant (for|[SFC enhances reliability of a system without
new nuclear power plants typically below 10-5|consideration of probabilistic analysis.
per reactor-year). H-this-is-noet-the-case DEC
Wit BIEE S'gF Hica E_El'uel deﬁg adation-should-be
a—S—a-p-pFGpHate—tG—aehl-eVe—SHGh—g@a*S—‘ j O
117. | Canada | 17 | 3.11 |7"line |Safety systems should be designed to ensure|internal hazards should also be included.
their reliable operation under postulated
ihi i Other changes to improve clarity.
conditions the loads and adverse environmental
conditions induced by design basis accidents
and/or postulated internal or external hazards
(e.g., seismic event, fire, internal flooding, etc.)
through gualification and/or protection.
118. |Germany | 20 | 3.11 Safety systems should be designed to ensure|Safety systems have to fulfill their function also in
their reliable operation under postulated internal|case of internal hazards. These has to be ensured by
and external hazards and prevailing|an appropriate design in such a way, that an internal
environmental conditions. hazard will only affect one redundant train of the
safety system.
119. | WNA 2 3.11 The reliability of safety systems should be such|A balanced design requires that core melt can be X |Original text was
that the collective contribution to the core|prevented with high confidence for any PIE deleted.
damage frequency of failing to control DBAs
does not exceed the safety goals of the plant (for Proposed text is
new nuclear power plants typically below 10-5 rejected since
per reactor-year). If this is not the case, DEC providing
without significant fuel degradation should be recommendations on
postulated for specific low frequency sequences probabilistic safety
as appropriate to achieve such goals. For this goals is out of the
purpose, the overall CDF target should be scope of this safety
refined into a core melt prevention frequency guide. Therefore, the
target for each single PIE. proposed text is not
120. | Canada | 18 | 3.11 P"line [Fhereliability-of safety-systemsshould-be-such- [Safety systems are systems used in mitigating DBAs necessary.
that the collective contribution to the core- or level 3 DiD. As such, they should ensure that

damage-frequency-of failing-to-control DBAs-  |DBAs meet dose acceptance criteria for events with Original text was
doesnot-exceed-the safety-goalsof theplant-  |a frequency of more than 10°. The reliability of deleted.
{for-new-nuclear-power-plants-typically-below- |safety systems should be set high. Paragraph 3.46
10-5-perreactor-year)—t-this-is-netthe-case,- |provides the adequate requirement, no need for this
DECwithoutsignificantfuclk-dogradation- one.
ol
P
WFM‘W‘W i O
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121. UK 18 | 3.11 Delete text “Fhereliability-of safety-systems- | A repeat of comment made by the UK at Step 7 prior X |Original text was

should-be-such-that (to-the extent passible) the-

to MS comment stage:

In the UK, the consideration of DBAs is principally
a deterministic matter. The second half of para 3.11
changes from deterministic expectations for DBAs
to PSA expectations:

“The reliability of safety systems should be such
that (to the extent possible) the collective
contribution to the core damage frequency of
failing to mitigate DBAs does not exceed the safety
goals of the plant (for new nuclear power plants
typically below 10- 5 per reactor-year). If this is not
the case, DEC without significant fuel degradation
could be postulated for specific low frequency
sequences as appropriate to achieve such goals.”

Safety systems should be very reliable, but this
should be driven by deterministic rules (design
codes, SSC classification etc) as well as PSA. In
addition, the text above seems to suggest that if a
design has very reliable safety systems, DEC
without core damage may not need to be considered
— DEC without core damage are only needed if a
CDF target cannot be met without them. SSR2/1 (as
quoted in para 3.13) states DECs should be
identified on the basis of “engineering judgement,
deterministic assessments and probabilistic
assessments”. PSA is just one aspect. It seems
unlikely that for any current NPP technology, safety
systems for DBAs could be so reliable that DEC
without core damage never need to be considered.

The conditions for DEC without core damage are
set out in para 3.17, and para 3.23 talks about how
DECs can reduce the frequency of severe accidents
caused by failures of DBA measures. The statement
at the end of para 3.24 makes a similar point but is
more general ie “The reliability of safety systems
should be high enough for DEC without significant
fuel degradation to only be postulated exceptionally
and to occur with a frequency.”

In summary - Propose deleting text from 3.11 as
points are covered elsewhere in a more acceptable
way.

deleted.
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122. |Germany | 21 | 3.11 |Last ... Hthis—is—not—the—ease;,DEC—witheut|It cannot be an acceptable approach for new NPPsto] X
sentenc |significant—fuel—degradation—should—be |design for core damage frequencies higher than 1075
e postulated-forspecificlow-frequency-seguences|per reactor-year. Hence, this Safety Guide should not
as-appropriate-to-achieve suehgoals: deal with exceptions from the requirement in the
sentence before.

123. | France | 28 | 3.12 If the design of the containment is such that in|We might live with the first sentence but there is no Original text deleted
the case of the most limiting DBAs the|really guidance since generic
intervention of cooling or pressure reduction|High reliability: see above expectations for
systems (e.g. containment spray) is necessary to safety systems
ensure the integrity of the containment required in DBA are
boundary, such systems should be designed, introduced in para
constructed and maintained to ensure a very 3.14.
high reliability commensurate with the
consideration that, siree their failure would not
only lead to a severe accident but also|This provides no guidance, containment isolation is
jeopardize the subsequent measures for its|not designed regarding loss of coolant inventory
mitigation.

. For-the-samereasen; containment isolation
provisions in case of DBAs should also be
designed to have very high sufficient reliability
for ensuring that acceptable limits for
radiological consequences are not exceeded and

124. | WNA 3 3.12 If the design of the containment is such that in|The IAEA should not encourage a design that does Original text deleted
the case of the most limiting DBAs the|not fulfil the independence requirement between since generic
intervention of cooling or pressure reduction (levels of DID expectations for
systems (e.g. containment spray) is necessary to safety systems
ensure the integrity of the containment required in DBA are
boundary, such systems should be designed, introduced in para
constructed and maintained to ensure a very 3.14.
high reliability, since if their failure would not
only lead to a severe accident but also
jeopardize the subsequent measures for its
mitigation. Preferably, diverse means should be
designed for this purpose in accordance with the
independence requirements between levels of
defense.

125. | ENISS | 21| 3.12 If the design of the containment is such that in|The point here is to say that the containment is used Original text deleted

the case of the most limiting DBAs the
intervention of cooling or pressure reduction
systems (e.g. containment spray) is necessary to
ensure the integrity of the containment
boundary, such systems should be designed,
constructed and maintained to ensure a
sufficient very-high reliability and redundancy,
since their failure would not only lead to a
severe accident but also jeopardize the
subsequent measures for its mitigation. For the

for DBA and DEC, and therefore should not be lost
in DBA to ensure the confinement safety function in
DEC.

A “very high reliability” is required, where SSR-2/1
is requiring “sufficient reliability”.

Consider alignment with requirement 6.28 of SSR-
2/1 along with 6.28A as a complement:

since generic
expectations for
safety systems
required in DBA are
introduced in para
3.14.
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same reason, containment isolation provisions
in case of DBAs should also be designed to have
sufficient very-high reliability for ensuring that
acceptable limits for radiological consequences
are not exceeded and sufficient coolant
inventory can be maintained

“6.28. The capability to remove heat from the
containment shall be ensured, in order to reduce the
pressure and temperature in the containment, and to
maintain them at acceptably low levels after any
accidental release of high energy fluids.

The systems performing the function of removal of
heat from the containment shall have sufficient
reliability and redundancy to ensure that this

function can be fulfilled.”

“6.28A. Design provision shall be made to prevent
the loss of the structural integrity of the containment
in all plant states. The use of this provision shall not
lead to an early radioactive release or a large
radioactive release.”

126.

Japan

3.12

If the design of the containment is such that in
the case of the most limiting DBAs the
intervention of cooling or pressure reduction
systems (e.g. containment spray) is necessary to
ensure the integrity of the containment
boundary, such systems should be designed,
constructed and maintained to ensure a very
high reliability, since their failure would not
only lead to radioactive releases a—severe
aecident but also jeopardize the subsequent
measures for its mitigation. For the same
reason, containment isolation provisions in case
of DBAs should also be designed to have very
high reliability for ensuring that acceptable
limits for radiological consequences are not
exceeded and sufficient coolant inventory can
be maintained.

Failure of cooling or pressure reduction systems for
containment does not always lead to a severe
accident. Those failures result in loss of function to
confine radioactive materials.

Original text deleted
since generic
expectations for
safety systems
required in DBA are
introduced in para
3.14.

127.

Canada

19

3.12

4" line

If the design of the containment is such that in
the case of the most limiting DBAs the
intervention of cooling or pressure reduction
systems (e.g. containment spray) is necessary to
ensure the integrity of the containment
boundary, such systems should be designed,
constructed with a significant conservative
margin and maintained to ensure a very high

reliability, since-theirfailure-would-not-only

considering they are required to operate under

severe accident conditions to protect the

containment integrity from the challenges

imposed by severe core damage phenomena.

To improve the accuracy and clarity.

Original text deleted
since generic
expectations for
safety systems
required in DBA are
introduced in para
3.14.
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128. India 6 3.12 |Line5 |If the design of the containment is such that in{Containment pressure reduction system failure will Original text deleted
the case of the most limiting DBAs the|not lead to Severe accident but it may lead to an early since generic
intervention of cooling or pressure reduction|radioactive release or a large radioactive release. expectations for
systems (e.g. containment spray) is necessary to|In certain cases, it may lead to severe accident safety systems
ensure the integrity of the containment required in DBA are
boundary, such systems should be designed, introduced in para
constructed and maintained to ensure a very 3.14.
high reliability, since their failure would may
lead to a severe accident but also jeopardize the
subsequent measures for its mitigation.

129. |Germany | 22 | 3.12 |2nd ... For the same reason, containment isolation|Containment isolation provisions such as valves Original text deleted

sentenc |provisions in case of DBAs should also be|need maintaining, which should be included. since generic
e designed and maintained to have very high expectations for
reliability for ensuring that acceptable limits for safety systems
radiological consequences are not exceeded and required in DBA are
sufficient coolant inventory can be maintained. introduced in para
3.14.
130. UK 19 | 312 Suggest this paragraph is deleted Having introduced generic expectations for DBA| X Original text deleted
safety systems in para 3.11, this paragraph talks since generic
about specifics of containment systems, essentially expectations for
confirming what has already been said, i.e. that safety systems
measures for DBAs should be ‘highly reliable’. required in DBA are
Given that this guide is not focussing on DBAs, this introduced in para
detail seems unnecessary. 3.14.
131. | France | 29 | 3.16 Consider replacement of this articles by : Consistency with SSG-2 shall be ensured and| X (3.18 A process for the comprehensive
and “SSG-2 articles 3.39 and 3.40 provide guidance|3.16/17 deal with exactly the same topic as these identification of design extension conditions
3.17 regarding development of “deterministically|articles of SSG-2. without significant fuel degradation should be
derived list of design extension conditions developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
without significant fuel degradation ... “ + exact 1) [9] provide recommendations for the
quotation of these articles identification of design extension conditions
without significant fuel degradation.

132. | Canada | 20 | 3.16 Delete this paragra_ph_ as th_e topic is already|ggg.2 already provides guidance for identification, 3.18  Aprocess for the cpmprehe@ive
covered SSG-2. If it is retained, then the text grouping, classification and analysis of event |d_ent|f|ca_t|or_1 pf design extension conditions
should be corrected. sequences. The implication that events for a without significant fuel degradation should be

particular plant state are identified independently of developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
events in other plant states is incorrect. 1) [9] provide recommendations for the
Identification comes before classification. identification of design extension conditions
. . without significant fuel degradation.
Furthermore, is not clear from the wording of SSR-
2/1 Requirement 20 that the identification of DEC
scenarios for study is intended to be
"comprehensive". It can equally be read as requiring
the identification of many scenarios, but study
(analysis) of a limited set of bounding scenarios.
This is the interpretation used in SSG-2.
133. India 7 316 |Line3 |AOOs and the-mestfrequent-DBAs which For clarity and consistency with clause 3.17 b Original text deleted and references to paras. From

have higher frequency of occurrence combined

with a common cause failure on redundant

SSG-2 (Rev.1) were added
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equipment from a safety system are expected 3.18 A process for the comprehensive
to provide most of such credible conditions. identification of design extension conditions
without significant fuel degradation should be
developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
1) [9] provide recommendations for the
identification of design extension conditions
without significant fuel degradation.
134. UK 20 | 3.16 Missing full-stop at end of paragraph. Minor typographical X
135. | canada | 69 | 3.17 See general comment above the table For classification of plant states, some member states Original paragraph deleted.
Major (e.g. Canada) do not classify DEC-A and I_DEC-B . .
comme separ_a?ely_ — they are all DEC. At th_e time of 3.17 To meet the requirements pres_ented in
nt classification, the results of the analysis are not paras 3.15 and 3.16, two separate categories of
known, therefore DEC-A and DEC-B cannot be design extension conditions should be identified:
distinguished. design extension conditions without significant fuel
. . . . . degradation and design extension conditions with
It is recognised that iteration between design and core melting.
analysis will resolve much of this problem.
— - : . 3.18 A process for the comprehensive
But consider: for States using DiD approach 1. identification of design extension conditions
1. A scenario allocated to DEC-A will be without significant fuel degradation should be
analysed using conservative DBA methods developed._Paragraphs 3.39 _to 3.44 of SSG-2 (Rev.
and may fail to prevent core melt, so it must .1) [9]. proylde fecon?me”da“o’.‘s for thg .
be DEC-B. identification of design extension conditions
without significant fuel degradation.
2. For the next iteration it will be analysed with
best-estimate methods and may show no core
damage. So it must be DEC-A
3. Gobackto1l
There are problems with using the output from safety
analysis in the classification of scenarios, which is
an input to the safety analysis.
136. | WNA 4 3.17 An initiating event less frequent than those|DBA should remain the preferable plant state to deal| X
considered for DBAs, with a frequency in the|with single initiating events, as it is the basis for the
same order of magnitude as the core melt{design of the safety systems. Otherwise safety
prevention target and that exceeds the|systems are only designed to mitigate frequent
capabilities of safety systems for mitigation of|initiating events. DEC rules should only be
DBAs; acceptable for single PIE that are so rare that you
may even wonder if it is worth analysing them as
they are close to the residual risk.
137. | Canada | 21 | 3.17 It is important to note that more than one failure can

b) An anticipated operational
occurrence or frequent design basis accident
combined with the failure of a safety system or
safety systems designed for its mitigation-
typieally due to a common cause failure or

other failure;

occur in safety systems and that they are not only
caused by common cause failures
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c) A postulated initiating  event
associated with the failure of a safety system
used for normal operation (eg. A support system
that is required for the control of the initiating
event) or required for the mitigation of AOO
and/or DBA.
138. Japan 3 3.17 Design extension conditions without Support system in safety system is defined as “safety Original paragraph deleted.
ianifi fuel dearadati | system support feature” in IAEA Safety Glossary 3.18 A process for the comprehensive
significant fuel degra atlo.n areto a large 2018. identification of design extension conditions
extent technology and design dependent, but without significant fuel degradation should be
they can be classified in three types [8], as developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
follows: 1) [9] provide recommendations for the
C identification of design extension conditions
(a) An initiating event less frequent than those without significant fuel degradation.
considered for DBAs and that exceeds the
capabilities of safety systems for mitigation of
DBAs;
(b) An anticipated operational occurrence or
frequent design basis accident combined with
the failure of a safety system designed for its
mitigation, typically due to a common cause
failure;
(c) A postulated initiating event associated
with the failure of a safety system used for
normal operation, e.g. a suppert-system safety
system support feature, that is required for the
control of the initiating event.
139. | Canada | 23| 3.17 Provide design-neutral examples where Examples would improve understanding. Original paragraph deleted. ) )
(@) to possible. 3.17 To meet the requirements presented in
(©) paras 3.15 and 3.16, two separate categories of
140. India 8 3.17 |(b) ‘Anticipated operational occurrences f and | To be consistent with clause 3.16. dGS!gn eXteHS!On cond!t!ons Sh.OUId be_ 'd?”.“f'ed:
frequent design basis accidents combined...” design extension conditions without significant fuel
= degradation and design extension conditions with
141 | canada | 22 | 317 Modify text to include the possibility of using |Clearly the emphasis is on dedicated safety features core melting. )
the full design capability of the plant. for DEC or extension of safety systems. But SSR- 3.18 A process for the comprehensive

Also reference the possibility of use of non-
permanent equipment in the long-term
management of an accident.

2/1 also allows crediting the use of non-safety or
temporary equipment. See footnote 15 to SSR-2/1
para 5.29. Text should be revised to reflect this.

“15 For returning the plant to a safe state or for
mitigating the consequences of an accident,
consideration could be given to the full design
capabilities of the plant and to the temporary use of
additional systems.”

See also SSG-2 paragraphs 7.51 and 7.64.

identification of design extension conditions
without significant fuel degradation should be
developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
1) [9] provide recommendations for the
identification of design extension conditions
without significant fuel degradation.
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142. India 9 317 © Suggestion There is a contradiction within this Clause, it starts Original paragraph deleted.
with postulation of failure of a “safety system”, but 3.17 To meet the requirements presented in
The example at the end of the clause does not g -
. ends by giving example of a support system. paras 3.15 and 3.16, two separate categories of
adequately reflect the intent of the clause. The ; - H A
example may be re-considered for clearly|Change is suggested to bring in the exact intended design extension conditions should be identified:
- - : - design extension conditions without significant fuel
bringing out the intent. meaning of the applicable Clause 3.40 (c) of SSG-2. d - - - s -
. . egradation and design extension conditions with
Therein, SSG-2 gives example of a heat removal core melting
fgtsk:g:nth&hj!ﬁrs]t ggigggft ggtrgmas a safety system 3.18 A process for the comprehensive
' identification of design extension conditions
without significant fuel degradation should be
developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
1) [9] provide recommendations for the
identification of design extension conditions
without significant fuel degradation.
1431 india | 10 Page 11 Suggestion For clarity on the requirements and ensuring X
Similar para as 3.27 may be included in the|availability and survivability of the additional safety
section on ‘DEC without significant fuel[systems to cover DEC with confidence.
degradation’
1441 canada | 70 | 3.8 Change the beginning of the paragraph as|This is incorrect. The objectives are not the same for 2'18 Text modified as: N .
Rk follows. DBA and DEC. 19 ~ o n g_er_1era|, the mitigation of design
Major extension conditions without significant fuel
cor:tme “The objective for DBA in SSR-2/1 paragraph|For DBA, see SSR-2/1 § 5.25. degradation should be accomplished by safety
5.25 is to have no or only minor radiological features specifically designed and qualified for such
consequences such that off-site protective|For DEC (both DEC-A and DEC-B) see SSR-2/1 conditions. Alternatively, design extension
actions are not needed. §5.31A. conditions without significant fuel degradation can
. be mitigated by available safety systems that have
The objective for DEC in SSR-2/1 §5.31A is to|See general Comment #1 above for more detail. not been affected by the events that led to the
limit radiological consequences such that L L design extension conditions under consideration
necessary off-site protective actions are limited ;ﬁé degradation is not precluded in either plant and that are capable and qualified to operate under
in time and area. ' the associated environmental conditions. A
Some Member States may choose to apply the[Objectives for all of DEC are to: difference between design basis accidents and
DBA requirement to DEC-A. For those member design extension conditions without significant fuel
states, the following guidance may be applied:|®  prevent significant fuel damage to the extent degradation is established in some States in terms
ioctive i i i practicable of their frequencies of occurrence. Very low
significant fuel degradation-is the-same, namely|e  when significant fuel damage occurs, mitigate frequency initiating events are treated as design
to prevent core damage ...” the release extension conditions without significant fuel
Beyond the first part of the first sentence, we could degradation. In other States, design extension
not understand what the paragraph was trying to say. conditions without significant fuel degradation are
The remaining text should be edited for clarity. postulated for complex sequences involving
145. | France | 30 | 3.18 These articles should be improved to provide|SSG-2 articles provide more complete guidance and multiple failures, whereas very low frequency
and guidance and added value regarding SSG-2.  |deal with exactly the same topic. postulated initiating events are treated as design
3.19 If not, straightforward quotation of SSG 2 is|Replacement will ensure consistency and would basis accidents.

sufficient.
by quotation of SSG-2 articles 7.45 — 7.55

provide guidance

3.19 text modified as:

3.20 The safety analyses of design basis
accidents and design extension conditions without
significant fuel degradation share similar safety
objectives, namely, to maintain the integrity of
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barriers and to prevent core damage or damage to
the fuel in the spent fuel pool (see paras 7.28 and
7.45 of SSG 2 (Rev. 1) [9]).
146. | canada | 71 | 3.19 |Last |Change “high” to “adequate”. I can find no basis for this statement in SSR-2/1 or 3.22 ---Nevertheless, there should still be
sentenc SSG-2. adequate confidence in the results of the safety
e “3.19 analysis and the safety margins to avoid cliff edge
SSG-2 §7.46 specifically has an objective of an effects should be demonstrated to be adequate (see
“adequate level of confidence” not “high paras 7.54 to 7.55 of SSG 2 (Rev. 1) [9]).
There should still be high adequate confidence|confidence”.
in the results and the margins to avoid cliff-edge| | ater paragraphs of SSG-2 do not require application
effects should be demonstrated to be adequate.”|of SEC and allows best-estimate in the analysis and
best-estimate operator action assumptions. This is
consistent with a lower level of confidence than the
“high level” required for DBA.

147. |Indonesia| 3 3.19 [-8 Since the objective in DBA and in DEC without|Replace can have with having to make Para 3.19 321 ...(a) Less stringent design
significant fuel degradation is the same, namely |grammatically correct. requirements than for design basis accidents might
to prevent core damage or damage to the fuel in be applied: for example, safety features for design
the irradiated fuel storage, the primary extension conditions Wl_thout significant fuel

. . degradation may be assigned to a lower safety class
difference between these two accidental than safety systems; the single failure criterion is
conditions is the use of different acceptance applied at the function level (i.e. functional
criteria, different design requirements or redundancy) but is not applied at the system level
different approaches for performing safety (i.e. no redundancy among systems is applied); and
analysis for this objective. Thus, in design supporting systems (e.g. cooling system) and 1&C
extension conditions the following apply: systems (e.g. the signal for antl'mpat_e_d transients
|_ess stringent design requirements than for wnhout_scram) may be more diversified than

- - supporting systems and 1&C systems used for
DBA can be applied, for example compliance desi f - .

. . . o - esign basis accidents;
with the single failure criterion is not required,
equipment ean-have having a lower safety
class and less rigorous reliability measures are
allowed

148. | Canada | 24 | 3.19 Since-the The objective in DBA and in DEC To improve the clarity X [3.19 text modified as:
without significant fuel degradation is the 3.20 The safety analyses of design basis
same, namely to prevent core damage or accidents and design extension conditions without
damage to the fuel in the irradiated fuel significant fuel degradation share similar safety
storage;. the-The primary difference between objectives, namely, to maintain the integrity of
these two accidental conditions is the use of barriers and to prevent core damage or damage to
different levels of conservative in acceptance the fuel in the spent fuel pool (see paras 7.28 and
criteria, different design requirements or 7.45 of SSG 2 (Rev. 1) [9]).
performing safety analysis for this objective, And text:
because of significant differences in the 321 Design basis accidents and design
likelihood of their occurrence. extension conditions without significant fuel

149. |Germany | 23 | 3.19 Since the objective in DBA and in DEC without|It is not a matter of fact that there are differences. degradation are also distinguished in terms of the
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conditions may be is the use of different|and therefore “may be applied” has to be used, see for design extension conditions without significant
acceptance criteria, different  design|e.g. in para. 3.20. fuel degradation the following apply:
requirements or different approaches for @) Less stringent design requirements than
performing safety analysis for this objective.|Please add references for clarification. for design basis accidents might be applied: for
Thus, in design extension conditions the example, safety features for design extension
following apply: conditions without significant fuel degradation may
(a) Less stringent design requirements than for be assigned to a lower safety class than safety
DBA e€an may be applied, for example systems; the single failure criterion is applied at the
compliance with the single failure criterion is function level (i.e. functional redundancy) but is not
not required, equipment can have a lower safety applied at the system level (i.e. no redundancy
class (SSG 30, para 3.13) and less rigorous among systems is applied); and supporting systems
reliability measures are allowed; (e.g. cooling system) and I1&C systems (e.g. the
(b) Less conservative assumptions and criteria signal for anticipated transients without scram) may
than for DBA, or best estimate methods, are be more diversified than supporting systems and
acceptable for the safety analysis (SSG 2, (Rev. 1&C systems used for design basis accidents;
1) para 7.54). (b) Less conservative assumptions than for
design basis accidents, or best estimate methods,
are acceptable for the safety analysis (see paras 7.35
to 7.44 and 7.47 to 7.55 of SSG-2 (Rev. 1) [9]);
(©) The acceptable criteria related to the
radiological consequences for design extension
conditions without significant fuel degradation may
be identical or similar to those for design basis
accidents (see paras 7.32 to 7.33 and 7.46 of SSG-2
(Rev. 1) [9]).
150. UK 21 | 3.19 Delete the first sentence. Is this first sentence really necessary, given that this 321 Design basis accidents and design
Second sentence to read: “For consideration of|is more succinctly summarised in (a) & (b) ? extension conditions without significant fuel
design extension conditions, the following degradation are also distinguished in terms of the
apply:” application of different design requirements, and
the use of different acceptance criteria or
approaches for performing safety analysis. Thus,
for design extension conditions without significant
fuel degradation the following apply:...
151. | Canada | 72 | 3.20, |editorial{Change 3.17 (a) to 3.18 (a). Reference in 3" sentence is incorrect X [Paragraph numbers changed after edition
152. | France | 31 | 3.20 Consider deletion This article explain that the use of safety systems is 3.22 If it is possible to use available safety Other MS propose a
— by nature — a good practice for DEC A, simply systems to respond to design extension conditions modification, which
because use of systems designed with stringent rules without significant fuel degradation, safety analysis was accepted, and the
leads automatically to achieve criteria when rules are is still required to demonstrate their effectiveness: text modified as
less stringent... see Requirement 42 of SSR-2/1 (Rev. 1) [1]. The presented.
153. | Canada | 25 | 3.20 Remove paragraph. This paragraph does not add anything to the safety analysis may use less conservative methods
document. If the emphasis was meant on ensuring and assumptions than for design basis accidents
sufficient margins to cliff edge, then it should be (otherwise there would be no differentiation
worded as such. between design basis accidents and design
154. | Japan | 4 | 3.20 The use of available safety systems, when extension conditions without significant fuel

possible, in DEC without significant fuel
degradation has the important advantage that
safety systems are designed with very stringent

Clarification for plant states.

degradation). Nevertheless, there should still be
adequate confidence in the results of the safety
analysis and the safety margins to avoid cliff edge

39/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for

ment No. ed ted |modification/rejection
No.

reliability criteria. In such cases, the rules for effects should be demonstrated to be adequate (see

safety analyses [8] use less conservative paras 7.54 to 7.55 of SSG 2 (Rev. 1) [9]).

methods and assumptions but they should still

ensure a high confidence in the results. Thus,

when best estimate analysis is performed, the

margins to avoid cliff edge effects should be

demonstrated to be adequate. If the rules were

the same, there would not be a need for

differentiation between DBA and DEC without

significant fuel degradation.

155. UK 22 | 3.20 Change to: Para 3.20 is currently not very clear. 3.22 If it is possible to use available safety
“Where it is possible to utilise available safety|What is the ‘important advantage’ safety systems systems to respond to design extension conditions
systems (provided primarily for DBAs) tolhave? Is it trying to say that safety systems (for without significant fuel degradation, safety analysis
respond to DEC without significant fuel|DBA) are usually designed and maintained to a is still required to demonstrate their effectiveness:
degradation, safety analysis is still required to|higher standard than safety features dedicated to see Requirement 42 of SSR-2/1 (Rev. 1) [1]. The
demonstrate their effectiveness. This analysis|DECs? If so, say so. safety analysis may use less conservative methods
should use less conservative methods and and assumptions than for design basis accidents
assumptions than required for DBA (otherwise|The next sentence starts with “In such cases”. Which (otherwise there would be no differentiation
there would be no differentiation between DBA|cases? The previous sentence had been talking about between design basis accidents and design
and DEC). There should still be high confidence [safety systems, the second sentence is talking about extension conditions without significant fuel
in the results and the margins to avoid cliff-edge |analysis. degradation). Nevertheless, there should still be
effects should be demonstrated to be adequate.” adequate confidence in the results of the safety

Is the objective of the paragraph to say that DEC analysis and the safety margins to avoid cliff edge
analysis demonstrating the effectiveness of DBA effects should be demonstrated to be adequate (see
safety measures for DEC plant states still needs to be paras 7.54 to 7.55 of SSG 2 (Rev. 1) [9]).
performed, but on a best estimate basis. This avoids
the DBAs just being extended out to very low
frequency events?
If this is the case, the proposed text tries to give this
clarity. Para 3.21& 3.24 talk about
capability/qualification/reliability of DBA safety
measures to work for DECs, therefore discussion of
reliability is not proposed for 3.20.

156. | Canada | 73 | 3.21 Quote the full text from SSG-34 para 5.8. It would be better to quote the whole of SSG-34 X 325 ...Inmany plant designs, such
§5.8. This would include the information that SBO conditions include anticipated transient without
does not include simultaneous failure of scram and station blackout, i.e. loss of the preferred
uninterruptible AC or DC power or diverse power_supply concurrent with a turbine trip a_nd
alternate AC sources that are not susceptible to the unavailability of all standby AC power supplies
initiating event. (see SSG-34 [7]).
SBO is often misinterpreted as loss of all electrical
power or at least loss of all AC power. The suggested
change would help prevent such a misinterpretation.

157. Italy 13 | 321 [...] DECs without significant fuel degradation X Considered during

have the potential [...]

Grammar (“have” is plural)

technical edition
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158. | Canada | 26 | 3.21 (last Therefore, for the conditions described in para.|To improve the clarity 3.23 Therefore, for design extension
stateme [3.172 (a) it may be possible to show that some conditions without significant fuel degradation it
nt safety systems with conservative margin might be possible to show that some safety systems,
embedded in their design would be capable of with an extended capability embedded in their
(and be qualified for) mitigating the event under design, would be capable of, and be qualified for,
consideration, based on best estimate analyses mitigating the conditions under consideration,
and less conservative assumptions. based on best estimate analyses and on less
conservative assumptions than the assumptions
used for design basis accidents.

159. | Canada | 27 | 3.22 The plant management should have an|To improve the clarity. X |This text doesn’t
understanding that ef—certain the—security belong to this guide,
features of the nuclear power plant—as—these certainly not to 3.22.
that might also be adversely affected by the In addition, security
impact of hazards or the necessary mitigation considerations are out
measures once activated, without protection or of the scope of this
qualification. safety guide.

160. | Canada | 28 | 3.22 |last For—thesame—reason—containment—iselation| The logic doesn’t flow. X [Original text is from paragraph 3.13 (not from

stateme |provisions—in—case—of-DBAs—sheuld-alse—be 3.22).
nt desigmnd e b nme gl celiabilne oo Original text was deleted.
B
9
consequences are ot exceeded & d. sufficient
161. |Germany | 24 | 3.22 |Last These include in many designs the|Here, station blackout means unavailability of 3.25 ...In many plant designs, such
sentenc |anticipated transients without scram and station| — off-site power conditions include anticipated transient without
e blackout®™, — houseload operation scram and station blackout, i.e. loss of the preferred
New — standby AC power sources power supply concurrent with a turbine trip and
footnote|™ Understanding of the term station blackout is|This is clearly specified in para. 5.8 of SSG-34. It is unavailability of all standby AC power supplies
provided in para 5.8 of SSG-34. proposed to add a reference to the para mentioned (see SSG-34 [7]).
above, e.g. by a footnote.

162. UK 23 | 3.22 Replace “station blackout” with “station|For accuracy/completeness
blackout (defined in SSG-34 as loss of the
preferred power supply concurrent with a
turbine trip and unavailability of all standby AC
power supplies)”.

163. | France | 32 | 3.22 Design—extension—conditions—should—be|To ensure consistency with SSG-2, it is better to 3.25 Anticipated operational occurrences and
considered—for—failures—of —safety —systems|mention it when dealing with the same topic design basis accidents combined with failures in
designed—beth—to—cope—with—anticipated safety systems should be considered as part of the
operational—oceurrences—and—DBAs—TFhese list of design extension conditions without
According to SSG-2 article 41, the list of DEC significant fuel degradation; see para. 3.40 of SSG-
without significant fuel degradation includes in 2 (Rev. 1) [9]. In many plant designs, such
many designs the anticipated transients without conditions include anticipated transient without
scram and station blackout. scram and station blackout, i.e. loss of the preferred

power supply concurrent with a turbine trip and
unavailability of all standby AC power supplies
(see SSG-34 [7]).

164. | Canada | 29 | 3.24 Design extension conditions without significant|To improve the clarity X 13.27 Consideration of design extension

fuel degradation contribute to achieve the

conditions without significant fuel degradation
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fundamental objective of the design for DEC by

taking all reasonable steps to reduce the

chances that a DEC involving substantial

damage to the reactor will occur. a

reinforcement of the desionfor-some-co
f ent-otthe-aesigh—+of

mple
me-compt

HHoefreemen } gh— S

z

very-low frequency.

reinforces the robustness of the design to cope with
some complex and unlikely failure sequences and

balances the overall risk profile of the plant.

Therefore, the reliability of safety systems and
safety features for design extension conditions
without significant fuel degradation should be

sufficiently high that escalation to a severe accident

is very unlikely to occur.

165.

Indonesia

3.24

9-10

Design extension conditions without significant
fuel degradation contribute to a reinforcement
of the design for some complex and unlikely
failure sequences. As some safety systems are
designed to cope with various DBAs (e.g. the
emergency core cooling systems are designed
for several sizes and locations of loss of coolant
accidents or main steam line breaks), safety
features for DEC can help to reinforce the
capability of the plant for specific sequences
improving and balancing the risk profile:
applying less stringent design or safety
assessment criteria than for DBA conditions
could help to identify reasonably practicable
provisions to improve safety. The reliability of
safety systems should be high enough for DEC
without significant fuel degradation to only be
postulated exceptionally and to occur with a
very—tow—frequency less than considered for
DBA

Delete very low and addless than to further clarify
Para 3.24 and be consistent with Para 3.17

3.27 ... Therefore, the reliability of safety
systems and safety features for design extension
conditions without significant fuel degradation
should be sufficiently high that escalation to a
severe accident is very unlikely to occur.

166.

UK

24

3.24

Suggest deleting the last sentence “Fhe
; BF; saiety—systems E.;“.F.E e Fgl

The last sentence is not clear “The reliability of
safety systems should be high enough for DEC
without significant fuel degradation to only be
postulated exceptionally and to occur with a very
low frequency.”

3.27 ... Therefore, the reliability of safety
systems and safety features for design extension
conditions without significant fuel degradation
should be sufficiently high that escalation to a
severe accident is very unlikely to occur.

It is important to
emphasize the
reliability of safety
systems and of safety
features for design
extension conditions
without significant
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Is it just talking about safety systems (for DBA) or fuel degradation in
safety features (for DEC), or both? the prevention of
severe accidents.
If it is just talking about the reliability of safety
systems for DBAs, which means that DECs should
only occur with a low frequency, that point has
already been made eg (at the end of the DBA
section), and if it hadn’t, it seems odd to leave it until
right at the end of this section which is on DEC
without fuel degradation.
If it is saying that the reliability of safety
systems/features for DECs (DEC without fuel
degradation) should be high enough, such that
escalation to DEC with ore melting is very unlikely,
that is not clear.
167. | France | 33 | 3.25 In accordance with para. 5.30 of SSR-2/1 (Rev.|“representative” is not really adequate in this context 3.28 In accordance with para. 5.9 of SSR-2/1
1) [1], on the basis of the up-to-date state of the|and this end of the sentence is sufficient regarding (Rev. 1) [1], and with consideration of results from
art and status of R&D results, a set offrecommendation aspect. Regarding guidance research and development, a set of representative
representative accidents with core melting|aspects, mentioning state of the art (thus R&D is accident conditions with core melting should be
should be postulated to provide inputs for the|important regarding severe accidents). postulated to provide inputs for the design of the
design of the containment and of the safety|Note : it is also possible to introduce R&D in 3.26 containment and of the safety features ensuring its
features ensuring its functionality. functionality.
168. |Indonesia| 5 3.25 |Linel |In accordance with para. 5-30-6£SSR-2/1(Rev-Replace 5-30-6f SSR-2/4(Rev—1)}-[1] with Para 3.14,
1] para. 3.14, a set of representative|since Para 3.25mentioned paragraph has been quoted
accidents with core melting should be|in para 3.14 of the draft document
postulated to provide inputs for the design of the
containment and of the safety features ensuring
its functionality. This set of accidents should be
considered in the design of the corresponding
safety features for DEC and should be a set of
bounding cases that envelop other severe
accidents with more limited degradation of the
core. Significant fuel degradation in the
irradiated fuel storage is not required to be
included as a design extension condition in SSR
2/1. It is a plant conditions that should be
practically eliminated.
169. UK 25 | 3.25 This refers to 5.30 of SSR 2/1 on defining a set|{Some operators may use the terms ‘representative’| X  |Text updated accordingly as:
of ‘representative’ accidents which areland ‘bounding’ in different ways, so would be best 3.28 In accordance with para. 5.9 of SSR-2/1
‘bounding’. Is this the correct reference ?|to refer to correct IAEA terms/usage. (Rev. 1) [1], and with consideration of results from
Should the reference here be to 5.9 of SSR 2/1 research and development, a set of representative
or possibly to (for example) 3.43 of SSG-2 ?) accident conditions with core melting should be
postulated to provide inputs for the design of the
containment and of the safety features ensuring its
functionality.
170. [Germany | 25 | 3.25 In accordance with para. 5.30 of SSR-2/1 (Rev.|To emphasize that accidents with significant fuel] X |3.29 Paragraph 6.68 of SSR-2/1 (Rev. 1) [1]

1) [1], a set of representative accidents with core

degradation in spent fuel storage have to be

states [footnote omitted]:
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melting should be postulated to provide inputs|practically eliminated, it is proposed to have a “For reactors using a water pool system for fuel
for the design of the containment and of the|distinguished paragraph on this topic. storage, the design shall be such as to prevent the
safety features ensuring its functionality. This uncovering of fuel assemblies in all plant states that
set of accidents should be considered in the are of relevance for the spent fuel pool so that the
design of the corresponding safety features for possibility of conditions arising that could lead to
DEC and should be a set of bounding cases that an early radioactive release or a large radioactive
envelop other severe accidents with more release is ‘practically eliminated” and so as to avoid
limited degradation of the core. Significant-fuel high radiation fields on the site.”
degradation-tn-the-trraciatedfoel storage-is-not Hence, significant fuel degradation in the spent fuel
required-to-be-included-as-a design-extension pool should not be postulated as part of this set of
condition-in SSR-2/1-Itisaplantconditions that design extension conditions; rather it is required to
should-be-practically-eliminated: be considered among the conditions to be
practically eliminated (see Section 5).

171. | Japan 5 3.25 In accordance with para. 5.30 of SSR-2/1 (Rev.|Editorials. X
1) [1], a set of representative accidents with core
melting should be postulated to provide inputs
for the design of the containment and of the
safety features ensuring its functionality. This
set of accidents should be considered in the
design of the corresponding safety features for
DEC and should be a set of bounding cases that
envelop other severe accidents with more
limited degradation of the core. Significant fuel
degradation in the irradiated fuel storage is not
required to be included as a design extension
condition in SSR-2/1_(Rev. 1). It is a plant
conditions—states that should be practically
eliminated.

172. | Canada | 30 | 3.25 Use a direct quote of SSR-2/1 para 5.30.|This is not what SSR-2/1 para 5.30 actually says. It 3.28 In accordance with para. 5.9 of SSR-2/1 No need to quote but
Optional guidance following the quote should|does not mention representative accidents with core (Rev. 1) [1], and with consideration of results from to make reference to
be prefaced by "This may be achieved by ..."  |melting or design inputs. It seems like a reasonable research and development, a set of representative correct para.

interpretation, but it is an interpretation and other accident conditions with core melting should be

interpretations may be possible. postulated to provide inputs for the design of the
containment and of the safety features ensuring its
functionality.

173. | WNA 5 3.25 Significant fuel degradation in the irradiated|{The design would be safer if fuel melt could be 3.29 Paragraph 6.68 of SSR-2/1 (Rev. 1) [1]

fuel storage is not required to be included as a
design extension condition in SSR 2/1. H-isa

i if it is demonstrated
to be practically eliminated

postulated in fuel storage pool. Practical elimination
is never the preferred option.

states [footnote omitted]:

“For reactors using a water pool system for fuel
storage, the design shall be such as to prevent the
uncovering of fuel assemblies in all plant states that
are of relevance for the spent fuel pool so that the
possibility of conditions arising that could lead to
an early radioactive release or a large radioactive
release is ‘practically eliminated’ and so as to avoid
high radiation fields on the site.”

Hence, significant fuel degradation in the spent fuel
pool should not be postulated as part of this set of
design extension conditions; rather it is required to
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be considered among the conditions to be
practically eliminated (see Section 5).
174. UK 26 | 3.25 Propose putting the last two sentences into their|The last two sentences of the paragraph state 3.29 Paragraph 6.68 of SSR-2/1 (Rev. 1) [1]
own new paragraph and expanding the text to(effectively state that spent fuel pools do no need to states [footnote omitted]:
include: “Severe accidents resulting in|be considered by analysis equivalent to DEC with “For reactors using a water pool system for fuel
significant degradation of irradiated fuel in the[core melting. This is a significant implication, that storage, the design shall be such as to prevent the
spent fuel pool and other locations should be|perhaps runs contrary to the learning from uncovering of fuel assemblies in all plant states that
considered in the design of the facility and|Fukushima that severe accidents can occur in spent are of relevance for the spent fuel pool so that the
supporting safety analysis. However, given the|fuel pools and they need to be analysed/protected possibility of conditions arising that could lead to
focus of design extension condition analysis on|against. an early radioactive release or a large radioactive
maintaining the final containment barrier, on release is ‘practically eliminated” and so as to avoid
many designs it may not be the appropriate|As a result, it is recommended that these two high radiation fields on the site.”
approach for demonstrating adequacy. Instead, [sentences are expanded to give a longer explanation Hence, significant fuel degradation in the spent fuel
plant conditions associated with significant|of what is expected and why. pool should not be postulated as part of this set of
degradation of irradiated fuel outside of main design extension conditions; rather it is required to
containment building (or where the containment be considered among the conditions to be
is open/bypassed and cannot be closed in practically eliminated (see Section 5).
sufficient time) should be practically
eliminated.”
175. |Germany | 26 | New Significant fuel degradation in the irradiated|We suggest separating of a current issue in a new X (329 Paragraph 6.68 of SSR-2/1 (Rev. 1) [1]
para fuel storage is not required to be included as a|para states [footnote omitted]:
3.25A design extension condition in SSR 2/1. It is a “For reactors using a water pool system for fuel
plant conditions that should be practically storage, the design shall be such as to prevent the
eliminated. uncovering of fuel assemblies in all plant states that
are of relevance for the spent fuel pool so that the
possibility of conditions arising that could lead to
an early radioactive release or a large radioactive
release is ‘practically eliminated’ and so as to avoid
high radiation fields on the site.”
Hence, significant fuel degradation in the spent fuel
pool should not be postulated as part of this set of
design extension conditions; rather it is required to
be considered among the conditions to be
practically eliminated (see Section 5).
176. | Canada | 31 | 3.26 |4"line |For new nuclear power plants, accidents|Guidance should be given on what is “new” for a X |Original text related to “new NPP” was deleted. Proposed text to be
involving core melting should be postulated as|nuclear power plant. Does it include Olkiluoto 3 3.30 ... All accident conditions that could added into () was not
DEC, irrespective of the fact that the design|EPR (construction started 2005)? Will it include lead to core damage should be postulated as design considered since it is
provisions taken to prevent such conditions|EPR’s based on the same design to be constructed extension conditions, even though the design mentioned in section
make the probability of core damage very low|in the future? provisions taken in accordance with the 1, para 1.12.
(see also Section 4 for practical elimination of requirements of SSR-2/1 (Rev. 1) [1] to prevent
event sequences leading to early or large|Also, to improve clarity, .add text indicated at the such accidents will make the probability of core
radioactive releases) end. damage very low.
177. |Indonesia| 6 3.26 |1-2 The accident conditions chosen should be[Correction on the references. X

justified based on engineering judgement see
SSG-53 [5] and SSG-2 (Rev. 1) [8]) and
insights from the probabilistic safety analyses:
see see SSG-3 [9])-SSG-53-{5}-and-SSG-2-{8}.
A detailed analysis should be performed and
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documented to identify and characterize

accidents that can lead to core damage. For new

nuclear power plants, accidents involving core

melting should be postulated as DEC,

irrespective of the fact that the design

provisions taken to prevent such conditions

make the probability of core damage very low.

Aspects that affect the accident progression and

that influence the containment response and the

source term should be taken into account in the

design of the safety features, as indicated in

SSG-53 [5].

178. | Canada | 74 | 3.26 No change needed at this time. This position appears reasonable for conventional

NPPs with conventional fuel.
Advanced designs, such as SMRs (which are
outside the scope of SSR-2/1 and hence DS508) are
beginning to challenge this position.
Advanced fuel designs are under development that
will challenge this position even for water-cooled
NPPs.
Soon SSR-2/1 (and so DS508) will need to deal with
this. But for now, this can remain.

179. UK 27 | 3.26 Suggested text for 2" sentence: It is stated that “A detailed analysis should be 3.30 ... A detailed analysis should be
“A detailed analysis should be performed and|performed and documented to identify and performed and documented to identify and
documented to identify and characterize|characterize accidents that can lead to core damage.” characterize accident conditions that could lead to
accidents that can lead to core damage and also|However, it has previously been stated that DEC core damage and also challenge or bypass the
challenge or bypass the containment.” with core melting is focused on those events which containment.

can challenge the containment/final confinement
barrier, and open containment/SFP accidents should
be excluded. Therefore, should there be a statement
about containment?

180. India 11 | 3.26 The accident conditions chosen should be|The DSA, PSA insights are important here as 3.30 The accident conditions chosen as X |Reference to para
justified based on engineering judgement, and|highlighted in requirement of SSR 2/1. design extension conditions with core melting 5.30 of SSR-2/1 (Rev.
insights from the deterministic _safety|Further, reference to SSG-2 on ‘Deterministic Safety should be justified on the basis of engineering 1) related to the
assessment, probabilistic safety analyses see|Assessment’ is made here. judgement and insights from probabilistic safety accident conditions
SSG-53 [5] and SSG-2 [8]. analyses: see SSG-53 [6] and SSG-2 (Rev. 1) [9].... here considered.

There the
deterministic safety
analyses are not
considered.

181. |Indonesia| 7 3.26 The accident conditions chosen should be|Correction on the references X

justified based on engineering judgement and
insights from the probabilistic safety analyses:
see - SSG-2 (Rev. 1)
[8] A detailed analysis should be performed and
documented to identify and characterize
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accidents that can lead to core damage. For new
nuclear power plants, accidents involving core
melting should be postulated as DEC,
irrespective of the fact that the design
provisions taken to prevent such conditions
make the probability of core damage very low.
Aspects that affect the accident progression and
that influence the containment response and the
source term should be taken into account in the
design of the safety features, as indicated in
SSG-53 [5].

182. | Japan 6 3.26 The accident conditions chosen should be|lt should be specified the para. number for the X Reference can be
justified based on engineering judgement and|referred safety guides. made to SSR 2/1
insights from the probabilistic safety analyses:[SSG-2 is superseded by SSG-2 (Rev. 1). (Rev.1), 5.30, which
see SSG-53 [5] and SSG-2 (Rev. 1)[8]. is the requirement
......... that has been later on
Aspects that affect the accident progression and considered in other
that influence the containment response and the SGs
source term should be taken into account in the
design of the safety features, as indicated in
SSG-53 [5].

183. | France | 34 | 3.28 The challenges to plant safety presented by|Change also here “core melting” rather to “fuel This section is related
DEC with fuel eere melting, and the extent to |melting”. See 3.4. to design extension
which the design may be reasonably conditions with core

melting, therefore the
text remains as
proposed, see para
3.32.in final version.

184. | Japan 7 3.28 Recommendations in this regard are provided in|lt should be specified the para. number for the X |The part of SSG-54
IAEA Safety Standards Series No. SSG-54.|referred safety guides. related to severe
Accident Management Programmes for Nuclear accidents is all about
Power Plants [14]. this. There would be a

huge and unnecessary
list of paragraphs to
include

185. Italy 14 | 3.28 Recommendations in this regard are provided in X Considered during
IAEA Safety Standards Series No. SSG-54, Full stop missing at the end of the sentence. technical edition
Accident Management Programmes for Nuclear
Power Plants [14].

186. | France | 35 | 3.29 Radioactive releases due—to—leakage—from|Radioactive releases are estimated in mSv and 3.33 Radioactive releases from the

escaping the containment in a severe accident
should remain below the safety limit leak—+ate
for-sufficient-time to allow sufficient time for
implementation of off-site protective actions.
Beyond this time, containment leakages
releases could exceed this limit but still be well
below the-eriterionfor the acceptable limit with

protective actions in place and be well below a

should not be compared to a leakage rate estimated
in mSv/hour. The release limit requiring offsite

protective measures is defined in mSv.

There is no requirement to establish such a criterion
and this recommendation is not consistent with SSR-

2/1 or with all practices.

containment in a severe accident should remain
below the safety limit to allow sufficient time for
implementation of off-site protective actions.
Beyond this time, releases might exceed the safety
limit but should still be well below the acceptable
limits for design extension conditions with off-site
protective actions in place. Radioactive releases
should also be well below what is considered a
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large radioactive release. Moreover, according |Leaktighness of containment is delt in SSG-53 4.98 large radioactive release. Moreover, as stated in
to SSG-53, “at the design stage, a target leak|to 4.103: art 3.29 seems to be a downgrading of these para 4.100 of SSG-53 [6]:
rate should be set that is well below the safety |articles, notably 4.100 that requires At the design “At the design stage, a target leak rate should be set
limit leak rate (i.e. well below the leak rate|stage, a target leak rate should be set that is well that is well below the safety limit leak rate (i.e. well
assumed in the assessment of possible|below the safety limit leak rate (i.e. well below the below the leak rate assumed in the assessment of
radioactive releases arising from accident|leak rate assumed in the assessment of possible possible radioactive releases arising from accident
conditions)”. ... radioactive releases arising from accident conditions)”.
conditions). This may be achieved by provision of adequate
filtered containment venting or other design
The concept of principal means provides no features or alternative measures.
guidance and is not technically understandable..
This article may also be a non useful rewording of
objectives mentioned in SSR-2/1
... If a containment venting system is included
in the design, it-should-not-be-designed-as-the
incinal ‘ g A
containment -in-—case of severe accidents. il
“should be used only as a last resort” and
“multiple means to control the pressure buildup
in accident conditions inside the containment
should be implemented” according to SSG-53
187. [ ENISS | 22 | 3.29 Why is the focus on radiological leakagesand noton| X (3.33 Radioactive releases from the

Radioactive releases due-to-leakage from the

containment in a severe accident should
remain below the safety criteria for this
condition it leakrate forsufficienttime to
allow for sufficient time to implementation-of
off-site protective actions. Beyond this time,
containment releases teakages could exceed
this short-term limit but still be below the
acceptable long-term limit with protective
actions in place and be well below the criterion
for a large radioactive release.

releases?

The point about protecting people is about the
effective dose, as defined in ICRP documents. The
“leakage rate” is depending on parameters such as
the pressure inside the reactor building and may vary
alongside the accident development. Crossing the
leak rate for 1h may be acceptable in terms of doses
to the public, especially where the leaks are
collected.

If a filtered venting system is used to reduce the
containment pressure, the radiological consequences
can’t only be considered in terms of leakage, but this
is the addition of the leakage releases and the filtered
releases that has to be considered for the protection
of the public that will be submitted to both.

Radioactive releases are estimated in mSv and
should not be compared to a leakage rate estimated
in mSv/hour. The release limit requiring offsite
protective measures is also defined in mSv.

containment in a severe accident should remain
below the safety limit to allow sufficient time for
implementation of off-site protective actions.
Beyond this time, releases might exceed the safety
limit but should still be well below the acceptable
limits for design extension conditions with off-site
protective actions in place. Radioactive releases
should also be well below what is considered a
large radioactive release. Moreover, as stated in
para 4.100 of SSG-53 [6]:

“At the design stage, a target leak rate should be set
that is well below the safety limit leak rate (i.e. well
below the leak rate assumed in the assessment of
possible radioactive releases arising from accident
conditions)”.

This may be achieved by provision of adequate
filtered containment venting or other design
features or alternative measures.
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The practical measurement of the containment

leakage rate is not easily achieved and is part of

periodic tests. This requires a stable plant situation

and no variations of pressure/temperature during the

test, given the measurements uncertainties. It would

not be practicable to measure a leakage rate in a

severe accident condition. This has to be kept in

mind to define requirements on containment leakage

rate.

Depending on the protective actions (sheltering

only for example) there may be a need to follow a

new limit if the public is not fully evacuated in a

remote location.

188. | Germany | 27 | 3.29 Radioactive releases due to leakage from the |Clarification 333~ Radioactive releases fromthe
containment in a severe accident should containment in a severe accident sh_ogld remain
remain below the safety limit leak rate for pelow the sa_fety limit to_ allow suf_ﬁuent_tlme for
sufficient time to allow implementation of off- implementation of off-site protective actions.
site protective actions. Beyond this time, Beyond this time, _releases might exceed the safety
containment leakages could exceed this limit limit but should still be well below the acceptable
but must not exceed still-be-wel-below the limits fpr de5|_gn extension cond_ltlon_s with off-site
criterion for a large radioactive release. protective actions in place. Radl_oactlve_ releases

_ _ should also be well below what is considered a

189. UK 28 | 3.29 Proposed text for 1% & 2" sentences: With regards to the following text: large radioactive release. Moreover, as stated in
“Early radioactive releases should be limited to|“Radioactive releases due to leakage from the para 4.100 of SSG-53 [6]: '
allow sufficient time for the implementation of|containment in a severe accident should remain “At the design stage, a target leak rate should be set
off-site protective actions by ensuring the|below the safety limit leak rate for sufficient time to that is well below the safety limit leak rate (i.e. well
leakage from the containment in a severe|allow implementation of off-site protective actions. below the leak rate assumed in the assessment of
accident is below an appropriate safety limit|Beyond this time, containment leakages could possible radioactive releases arising from accident
leak rate. Beyond this time, containment|exceed this limit but still be well below the criterion conditions)”.
leakages could exceed this limit but they should|for a large radioactive release.” This may be achieved by provision of adequate
still be well below the criterion for a large|Radioactive releases, leak rates and containment filtered containment venting or other design
radioactive release”. leakages are related but are not the same, and features or alternative measures.

therefore one cannot be a limit or criterion for the
other.
190. | Canada | 75 | 3.29 Text added and quotation of para in SSG-53 added.

Suggest adding “should” for consistency with
first sentence. Change 2 instances of “wel
below” to “below”.

“3.29 Radioactive releases from the
containment in a severe accident should remain
below the safety limit to allow sufficient time for
implementation of off-site protective actions.
Beyond this time, releases could exceed this
limit but should still be wel below the
acceptable limit with protective actions in place
and be well below a large radioactive release.”

There is no justification for requiring releases to be
“well below” the safety limit.

All that is required is to below the limit. That is what
a limit means.

3.33 Radioactive releases from the
containment in a severe accident should remain
below the safety limit to allow sufficient time for
implementation of off-site protective actions.
Beyond this time, releases might exceed the safety
limit but should still be well below the acceptable
limits for design extension conditions with off-site
protective actions in place. Radioactive releases
should also be well below what is considered a
large radioactive release. Moreover, as stated in
para 4.100 of SSG-53 [6]:

49/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.
“At the design stage, a target leak rate should be set
that is well below the safety limit leak rate (i.e. well
below the leak rate assumed in the assessment of
possible radioactive releases arising from accident
conditions)”.
This may be achieved by provision of adequate
filtered containment venting or other design
features or alternative measures.
191 [ ENISS | 23 | 3.29 confinement eontainment function Cf. IAEA 2018 Glossary X
192. UK 29 | 3.29 Add to end of last sentence: To provide clarity on what is meant by “early 3.33 Radioactive releases from the Text proposed using
«“...early phases of the severe accident before|phases” containment in a severe accident should remain “early phases of the
off-site  protective  actions could be below the safety limit to allow sufficient time for severe accident” was
implemented.” implementation of off-site protective actions. deleted based on
Beyond this time, releases might exceed the safety comments from
limit but should still be well below the acceptable emergency
limits for design extension conditions with off-site preparedness and
protective actions in place. Radioactive releases response technical
should also be well below what is considered a officers. New text is
large radioactive release. Moreover, as stated in proposed instead.
para 4.100 of SSG-53 [6]:
193. | France | 36 | 3.30 A safety assessment ... The added value of this article regarding SSG-2 is 3.35 A safety assessment of the design should Reference to para in
More detailed information is provided in SSG- |not clear. be performed with consideration of the progression SSG-2 (Rev. 1) is
2 (Rev. 1) [8], notably regarding the examples |At a minimum it is of high importance to highlight of severe accident phenomena and their considered enough.
of potential phenomena for LWR and that the list is for LWR and is not always applicable, consequences, and the achievement of acceptable
influence of severe accident management  |depending on the strategy end state conditions and should take into account
strategy applicable topical issues. More detailed information
194. | Japan 8 3.30 More detailed information is provided in SSG-2 |It should be specified the para. number for the on the range of physical processes that could occur
(Rev. 1) [8]. referred safety guides. following core damage is provided in para. 7.66 of
SSG-2 (Rev. 1) [9].
195. India 12 | 3.30 Molten core re-location/ core-concrete Core-relocation is an important aspect to be covered Text presented in
interaction; as part of the assessments 4.13, but the
modification was not
considered after
technical edition
196. UK 30 | 3.30 Consider replacing ‘molten core” with ‘molten|Use correct terminology X To be implemented
corium’ (e.g. as used in SSG-2) where necessary
Move “Molten core stratification” down one
place and change “criticality” to “re-criticality”
(probably OK to keep first in list, or could also|Change list to order chronology and delineate
go lower down). different effects.
197. | Canada | 32 | 3.30 Suggest adding the following additional items |For the completeness of discussion Y |Reference to para.

° Rerelease and transport of fission
products

° Distribution of heat inside the reactor
coolant circuit

Elevated gas temperatures

7.66 of SSG-2
(Rev.1) is provided
instead in para 3.35.
There is no need to
repeat the text.
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198. | Egypt 2 3.30 Containment over temperature Editorial issue Not clear, but text
revised.
199. Italy 15 | 3.30 10 - Containment overpressurization ;I]'ypo (overpressurization has no space, optionally a| X Consi_dered (_jl_Jring
yphen) technical edition
200. India 13 | 3.30 New bullet may be included at the end of the|Transport of radionuclides in the containment is also Text presented in
bullets: an important theme from radiological impact/ 4.13, but the
Transport of radionuclides and aerosols in the |consequence assessment point of view. suggestion was not
containment Added bullet is consistent with SSG-2 (clause 7.66) considered since the
intention is to provide
examples of plant
event sequences that
need to be considered
for the
implementation of the
practical elimination
concept.
201 | canada | 33 Sectionon  |Given the size and complexity of the This document has a main purpose of explaining The consideration of
Assessment of |document, Canada recommends that DEC and PE, not providing a partial guide to DiD DEC and PE in the
Implementation |paragraphs 3.31 to 3.51 are deleted. (it only addresses design aspects of DiD, does not frame of DiD was
of the Defence in[gome material relevant to DEC and PE could be |cOVer Levels 1 and 5) and is limited to water-cooled f"g;‘ffd Sgg qﬁsec\t;g
Depth Concept | moved to other parts of the document if it is not|NPPS: :)nf NESSC.hase
Major comment there already. Defence in Depth is _suffici_ently important to need a delimited the areas to
full-scope Safety Guide of its own. be addresses in this
safety guide. This
comment contradicts
these agreements.
A new SG providing
recommendations for
the full
implementation of
DiD could be
proposed to cover
your expectations.
202. | France | 37 | 331 The implementation of the concept of defence|The original text may be understood as “an 3.36 The implementation of defence in depth
in depth—as—implemented in the design of a|assessment of a concept”. It may be better to clarify in the design of a nuclear power plant is required to
ENISS | 24 nuclear power plant, is required to be assessed |the intent. be assessed to ensure that the safety provisions for
to ensure that each level is adequately designed each level are adequately designed to meet the
to meet its goals in terms of prevention, objectives of that level in terms of prevention,
detection, limitation and mitigation detection, limitation and mitigation.
203. UK 34 | 3.31- Suggest add sentence to start of 3.38: The  section “ASSESSMENT OF THE| X (3.42 The physical barriers included in the
351 “The physical barriers included within a facility{IMPLEMENTATION OF THE DEFENCE IN design are an important consideration when

are an important consideration when assessing
the adequacy of depth in depth implementation.
For each identified source of radiation, the
physical barriers (including the boundaries)
should be identified and an evaluation of their

robustness should be provided. The following

DEPTH CONCEPT” is quite long and moves
through a number of requirements without clear
demarcation of a topic change.

Para 3.34 focuses on “safety provisions for different
plant states”.

assessing the adequacy of the implementation of
defence in depth. For each identified source of
radiation, the physical barriers (including the
reactor coolant pressure boundary and the
containment boundary) should be identified and
their robustness should be evaluated in accordance
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aspects should be taken into account in the
evaluation:”

Paras 3.35-3.37 consider levels of defence in depth.
Para 3.38 is on physical barriers.

Para 3.39 is on the performance of safety functions
(in the context of safety provisions).

Para 3.40 goes back to safety provisions.

There is a danger as currently written that these terms
could all be seen as equivalent.

Physical barriers are clearly relevant to defence in
depth, but even the 2005 Safety Report N0.46 in its
very first paragraph broadens out the concept from
just barriers.

Para 3.3(a) of DS508 identifies integrity of the
barriers as a notable part of defence in depth but not
the totality. This should be made clear around para
3.38.

with a graded approach. The following aspects
should be assessed in the evaluation:

204.

Japan

3.31to
351

ASSESSMENT OF THE
IMPLEMENTATION OF THE DEFENCE IN
DEPTH CONCEPT

Insert subtitle such as,

“Radioactive sources ” for para 3.36 to 3.39

“Deterministic safety analysis ” for para 3.40

to 3.41
“Probabilistic safety analysis” for para 3.42 to

3.-51

User-friendliness.

Considered but not
retained. Other
subtitles were added
instead.

205.

Italy

16

331

[...] nuclear power plant, has to be assessed to
ensure that each level

Style (sentence is unnecessarily convoluted)

Considered during
technical edition

206.

WNA

3.34

considering also all consequences of internal
hazards and/or external hazards that could cause
the event.

The specificity of hazards is that they can both cause
a PIE and also cause additional failures that may
affect the safety systems or safety features for DEC
and thus disturb the safety demonstration.

207.

Canada

76

3.34

2" Jast
sentenc
e

“It should demonstrate that, for each credible
initiating event, the risk has been reduced as
low as reasonably practicable, considering also
alt consequences of internal hazards and/or
external hazards that could cause the event.

The word “all” should be used very carefully. It
allows no exceptions and is rarely achievable.

Suggest deletion of “all”.

3.38 ... The assessment should demonstrate
that, for each credible initiating event, the risk has
been reduced to a level that is as low as reasonably
achievable, considering also all consequences of
internal hazards and external hazards that could
cause the event.

208.

UK

31

3.34

“The performance and reliability of safety
provisions for different plant states should be
assessed taking into consideration an applicable
set of analysis rules, the level of risk and their
safety significance.”

Minor grammar comment

209.

Egypt

3.35

SSCs of each level of defence are characterized
by a-reliability commensurate to their function
and their significance.

Editorial issue.

3.39 ... In'a sound and balanced design,
structures, systems and components at each level of
defence are characterized by a reliability
commensurate with their function and their safety
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significance, and reasonable safety margins are
provided.
210. | Canada | 77 | 3.35 Suggest deletion o_f the paragrgph or clarifying|geware of over stating the need for complete Paragraphs 3.55 to 3.61 contain the explanation.
that |_ndependence is only required to the extent protection at each level of DiD. Suggest deleting
practicable. this paragraph or recognising that it is expected
only “to the extent practicable”.
As acknowledged below in § 3.60, current NPP
designs typically control a limited number of AOOs
with safety systems (e.g. loss of flow accidents).
Also note the following from SSR-2/1:
e Requirement 7 only requires independence
between levels “to the extent practicable”
o §4.11 (c) “failures and deviations from normal
operation requiring actuation of safety systems
are minimized or excluded by design, to the
extent possible”
§ 4.13 “The design shall be such as to ensure, as far
as is practicable, that the first, or at most the second,
level of defence is capable of preventing an
escalation to accident conditions for all failures or
deviations from normal operation that are likely to
occur over the operating lifetime of the nuclear
power plant.”
211. India 14 | 3.35 In a sound and balanced design, SSCs of each|The assessment of availability of adequate safety| X |3.39 The multiplicity of the levels of defence
level of defence are characterized by a|margins is an important aspect of sound design. is not a justification to weaken the effectiveness of
reliability commensurate to their function and some levels by relying on the effectiveness of other
their safety significance, providing reasonable levels. In a sound and balanced design, structures,
safety margins. systems and components at each level of defence
are characterized by a reliability commensurate
with their function and their safety significance, and
reasonable safety margins are provided.
212. |Germany | 28 | 3.36 The defence in depth strategy in the design of a|Para 3.36 completes para. 3.1, this should be No need to make reference to para introducing DiD
nuclear power plant should be applied to all|indicated since it is in the same section. Text modified as:
radioactive sources that could potentially harm 3.40 The defence in depth concept should be
plant personnel or the public, or contaminate the applied for all sources of radiation present in the
environment, taking into account a graded nuclear power plant. The following are examples of
approach (see 3.1). The following are examples sources of radiation likely to be present in a nuclear
of sources that should be considered: .... power plant:...
213. Italy 17 | 3.36 |9 Comment: the difference between “reactor coolant| X Considered during
system” and “reactor cooling system” is not clear technical edition in
accordance with
IAEA Safety
Glossary
214, India 15 | 3.36 |1st Reactor Core (including relocated damaged|During accident progression the core can This would only
bullet |core) disassemble and relocate to other potions where it make the text

needs to be confined.

unnecessarily
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complicated. The
source of radiation is
the “fuel in the
reactor core” if you
prefer. When the core
has been relocated,
we are already in the
level 4 of DiD. We
don’t consider a
relocated core as a
source of radiation to
which we apply
several levels of DiD.
215. Italy 18 | 337 |1 Defence in depth should be implemented with X Considered during
appropriate account taken of the graded technical edition
approach and the fact that many radioactive|Typo in “graded” and “radioactive”
sources do not qualify for all levels of defence
in depth.
216. | France | 38 | 3.37 Consider deletion This oversimplified view of graded approach is not The paragraph
consistent with quite complete guidance related to addresses the
this topic radioactive sources
other than the nuclear
fuel, for which the
implementation of
DiD needs to be
adapted.
217. |Indonesia| 8 3.37 |1,25 |grad-ed graded Replace the crossed-out words with the highlighted| X Considered during
&8 radio-active radioactive ones. technical edition
produets product
de-pending depending
218. UK 32 | 3.37 Change to ‘graded’ and ‘radioactive’ — no|Minor typographical X Considered during
hypens. technical edition
219. Italy 19 | 337 (8 . . . © - X Considered during
[...] depending on the radioactive [...] Typo in “depending technical edition
220. | France | 39 | 3.38 For each identified source of radiation, the|Robustness is not defined Text modified as: The term

physical barriers (including the boundaries)
should be identified and an evaluation evaluated
of—their—robustness—sheuld—be-—provided. The
folowing aspects mentioned in SSG-2 should
be taken into account in the evaluation.

(a) to (g) shall be deleted

Added value is not

clear as they do not provide

guidance and use different wording as requirements,
thus are not consistent with requirements.

3.42 The physical barriers included in the
design are an important consideration when
assessing the adequacy of the implementation of
defence in depth. For each identified source of
radiation, the physical barriers (including the
reactor coolant pressure boundary and the
containment boundary) should be identified and

their robustness should be evaluated in accordance

with a graded approach.

“robustness” is used
in other safety guides
related to design of
SSC (SSG-53 and
SSG-56) and safety
assessment
requirements GSR
Part 4 (Rev. 1). In
SSR-2/1 (Rev. 1) the
term used is “robust
design”. All of them

presented in those
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IAEA safety
standards are with the
same meaning that
intended in this
paragraph.
221. |Germany | 29 | 3.38 For each identified source of radiation, the|Clarification 341 For sources of radiation other than the
physical barriers (including the boundaries) reactor core and the nuclear fuel, defence in depth
should be identified and an evaluation of their should be implemented in accordance with a graded
robustness should be provided taking into approach, with account taken of the fact that all five
account a graded approach. The following levels of defence in depth will not be appropriate
aspects should be taken into account in the for many sources of radiation within the plant....
evaluation:
222. UK 35 13.38(b) “Codes used for the design and manufacturing |Is it always appropriate to say “....proven materials| X |3.42 ... (b) Appropriate codes and
or construction of barriers should be and technologies for the manufacturing or standards should be used for the design and
appropriate. If proven materials and construction should be used”? This seems to be manufacture or construction of barriers, and proven
technologies for the manufacturing or standing in the way of innovation. materials and technologies should be used in the
construction are not being proposed, manufacture or construction.
appropriate justification and substantiation It is appropriate to take into account the novelty or
should be provided.” maturity of the materials and technologies in the
evaluation, but that is not what the current text says.
In the context of defence in depth, some innovation
at some levels is easier to accept if it is backed by
other levels following a more mature approach.
223. UK 36 (3.38(b) Change to “Codes and standards used for ...... ”|For completeness X
224. | WNA 7 13.38(c) All loads and combination of loads that can Reference should be made to formal qualification for| X  |Text deleted

apply to the barriers in operational states and
accident conditions, including loads caused by
the effects of the internal hazards and external
hazards considered in the design, should be
identified, calculated and be less than the

applicable limits. DS514 provides
recommendations for qualification of items

important to safety and reference [20] of

DS514 (TECDOC 1818) provides guidance

regarding the assessment of equipment

capability to perform reliably under severe

accident conditions(™oote n),

- For robustness,
the limits should be met with adequate margins
to cover uncertainties in the calculation and to

avoid a cliff edge effect when loads considered
for the design are slightly exceeded.

equipment having to perform reliably under severe
accident conditions, by including reference to
DS514 (DS514 is at step 12 but the corresponding
SSG number is not yet defined) and reference to
TECDOC 1818 (which is also reference [20] in
DS514 and provides guidance regarding the
assessment of equipment capability to perform
reliably under severe accident conditions).

Still, it should be noted that “survivability” is
associated with “reasonable level of confidence”. If]
the concerned equipment is part of the demonstration
of practical elimination, high level of confidence
should be sought (i.e. formal qualification).

Indeed, the sentence proposed to be deleted in 3.38

(c) (The bestestimate-of equipmentsurvivability-and
functionalitv_i h ; :
accident—performance.) is actually not a

recommendation but a statement which should rather
be included as a footnote because it does not reflect

a consensual position among Member States (e.g. in
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Footnote - It js current practice in some Members|their report on ‘Safety of new NPP designs’,

States to consider that the best estimate of| WENRA require “adequate qualification).

equipment survivability and functionality may

be appropriate for assessing severe accident

performance.

225. UK 33 (3.38(d) Suggest (d) is deleted. Items (c) and (d) seem to be making a distinction| X
between ‘barriers’ for accident conditions and
barriers for preventing early/large releases. For the
first of these (c) there should be an adequate margin
as discussed. For (d) it also states that there should
be an adequate margin, so what is the difference
between the two ?
By introducing the need to prevent early/large
releases here, there is also then the question of how
the need for margins equates to the requirement for
barrier failure to be ‘highly unlikely with a high
degree of confidence’. Is (d) really adding anything
at this point ?
226. | ENISS | 25 |3.37/3. These characteristics influence the required|The text should be better aligned to SSR-2/1 2.14 Text modified as:

38 number of levels and the strength of the barriers|dealing with barriers and not DiD Levels for other 341 ... These characteristics will differ for
and items important to safety forming the line[sources. different sources of radiation and will influence the
of defence of these safety levels, de-pending on necessary number of levels of defence in depth and
the radioactive source. Suggest to make 3.1/3.37/3.38 consistent in using the the strength of each level.

same idea of “barrier”. 3.42 The physical barriers included in the
design are an important consideration when
assessing the adequacy of the implementation of
defence in depth. For each identified source of
radiation, the physical barriers (including the
reactor coolant pressure boundary and the
containment boundary) should be identified and
their robustness should be evaluated in accordance
with a graded approach.
227. | France | 40 | 3.39 the adequacy and effectiveness of every safety 343 An analysis of the various mechanisms
provision previsions that could challenge or degrade the performance of
ENISS | 26 the safety functions should be carried out in order to
assess the adequacy of the safety provisions that are
implemented to prevent the occurrence of such
mechanisms or to stop their progression.
228. UK 37 | 3.39 Should read “....every safety provision....” Minor typographical X
229. | France | 41 | 3.40 level of conservatism and safety criteria. ;|Seems to be the start of a missing sentence. Remove| X
typically or complete the sentence.
ENISS | 27
230. India 16 | 3.40 |Line5 |which should be characterized by a type of|“transient” may be replaced with “safety” which is| X [3.44 ... Each plant state should be

transient safety analysis, with associated set of
analysis rules, level of conservatism and safety
criteria, typically.

inline with IAEA SSR 2/1 “Requirement 42: Safety
analysis of the plant design”. Also refer SSG-2

characterized by a type of safety analysis, with an
applicable set of analysis rules, level of
conservatism and acceptance criteria....
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231. Italy 20 | 3.40 Comment: apparently, the sentence is not finished| X Word “typically” was
(continuation expected after “typically”) deleted. Corrected
during technical
edition.
232. |Indonesia| 9 3.40 The adequacy and effectiveness of safety|Consider moving typically from the end of the[ X |“typically” was deleted
provisions should be assessed by performing|sentence to after the word ‘of’.
deterministic safety analyses modelling the
plant response to a given initiating event for
different boundary conditions representative of
each plant state, operational occurrences, DBA,
DEC without significant fuel degradation and
DEC with core melting, which should be
characterized by a type of transient analysis,
with associated set of, typically, analysis rules,
level of conservatism and safety criteria,
typically . Recommendations on conducting
deterministic safety analyses for the different
plant states are provided in SSG-2 (Rev.1) [8]
233. | France | 42 | 341 The performance of safety provisions at each|Margin  regarding  criteria is  technically] X |3.45 The performance of safety provisions at
level of defence in depth is assessed through|contradictory each level of defence in depth is assessed through
assessment of engineering aspects and assessment of engineering aspects and deterministic
deterministic analysis involving the use of analysis involving the use of validated and verified
validated and verified analysis codes and computer codes and models to demonstrate that
models to demonstrate that acceptance criteria acceptance criteria are met and that there are
are met with-sufficient-margins sufficient margins to avoid cliff edge effects.
234. | Canada | 34 | 3.41 The performance of safety provisions at each|To accommodate DEC conditions. X [Further recommendations are provided in paras
level of defence in depth is assessed through 5.14 5.39 of SSG-2 (Rev. 1) [9].
assessment of engineering aspects and
deterministic analysis involving the use of
validated and verified analysis codes and
models to demonstrate that acceptance criteria
are met with-sufficient-margins.
235. UK 38 | 341 Add to the end of the paragraph: “(further|Suggested improvement X
guidance is provided in SSG-2)”
236. | Canada | 35 | 3.42 The reliability analysis of safety provisions for|To improve the clarity X |[3.46 The reliability analysis of safety
different plant states, as indicated in para. 3.34, provisions for the different plant states, as indicated
typically uses probabilistic techniques and in para. 3.39, typically uses probabilistic techniques
takes into account the plant layout, and and takes into account the plant layout and either
protective provisions against or gualification protective provisions against or qualification for the
for the effects of hazards, and potential effects of hazards, and potential commonalities in
commonalities in the design, manufacturing, the design, manufacture, maintenance and testing of
maintenance and testing between redundant redundant and diverse equipment.
and diverse equipment
237. UK 39 | 343 Change to “....integrated into a probabilistic| Terminology X
safety assessment....”
238. | France | 43 | 344 It should be verified that adequate diversity has|Please be consistent with existing requirements. 3.48 It should be verified that adequate

been implemented in the design of systems
fulfilling the same fundamental safety function

diversity has been implemented in the design of
systems fulfilling the same fundamental safety
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in different levels of DiD plant-states #—a|Full diversity is not expected. Independency (thus function in different plant states if a common cause
simultaneous—failure—of-these—systems—would|diversity) is expected between level of DiD, not plant failure of those systems would result in
result—in—unacceptable—damage—to-thefuel-or|stated unacceptable damage to the fuel or unacceptable
radiological-consequenees. radiological consequences.
239. | ENISS | 28 | 3.44 It should be verified that sufficient diversity has| This seems to be much more demanding than SSR-
been implemented in the design of systems|2/1 req 24 on CCF only requiring to “achieve
fulfilling the same fundamental safety function|necessary reliability”.
in different plant states so that the if—a
simultaneous failure of those systems would not
result in unacceptable damage—to—the—fuelor
radiological consequences.
240. | France | 44 | 3.45 Consider deletion This article is not relevant at all: 3.49 The reliability of structures, systems and Original paragraph
- Assessment is not only frequency assessment components for controlling anticipated operational was modified to
- Frequency should not be used without “estimated” occurrences should be such that they are capable of consider the
in such a context reducing the number of challenges to safety systems comment. New text is
- DBA is not only to to failure of AOO control and of contributing to preventing the occurrence of proposed.
241. | WNA 8 3.45 only evolve into DBA conditions with a low|"Below" is enough, we just want that if an AOO design extension conditions.
frequency, well below the highest frequency of|degrades to DBA, the frequency of the sequence is
postulated initiating events categorized as|in the DBA range (and not in AOO range).
DBAs.
242. | Canada | 36 | 3.45 Equipment  for  controlling  anticipated|Logic of text does not seem to be correct.
operational occurrences is aimed at reducing
the number of challenges to safety systems and
thus contributes to reduce the chances that DEC
involving substantial damage to the reactor will
occur.  t-should-be-demonstrated-that their
occurrences only evolve into DBA conditions
with-a-low-frequency, below-the frequency of
el
243. |Germany | 30 | 3.45 Equipment  for  controlling  anticipated |We agree with this statement and would like to pay Agree to take into consideration the proposed

operational occurrences is aimed at reducing the
number of challenges to safety systems. It
should be demonstrated that their reliability is
such that anticipated operational occurrences
only evolve into DBA conditions with a low
frequency, well below the highest frequency of
postulated initiating events categorized as
DBAs.

your attention that definition of “safety system” in
IAEA Safety Glossary should be updated in
accordance with it.

TAEA Safety Glossary definition of a “safety
system’:

“A system important to safety, provided to ensure the
safe shutdown of the reactor or the residual heat
removal from the reactor core, or to limit the
consequences of design basis accidents and some

anticipated operational occurrences-and-design-basis|

The assignment of “safety systems” to DBAs (DiD
level 3), as presented here (para 3.45 of DS508),

modification for future update of IAEA Safety
Glossary.

Agree to ensure consistency in further IAEA
documents.

Para was modified as:

3.49 The reliability of structures, systems and
components for controlling anticipated operational
occurrences should be such that they are capable of
reducing the number of challenges to safety systems
and of contributing to preventing the occurrence of
design extension conditions.
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should be consistently applied in further IAEA
documents as well.

244. | ENISS | 29 | 3.45 ltshould-be demenstrated-that theirreliability-is| The idea of SF-1 is to say if DiD level 2 fails, the 3.49 The reliability of structures, systems and
such—that-anticipated-operational-oceurrences|next level has to be available: components for controlling anticipated operational
enly—evolveinto-DBA-—conditions—with-a-tow|SSR-2/1 2.13: “If one level of protection or barrier occurrences should be such that they are capable of
frequeney—well-below-the-highest-frequeney-of |were to fail, the subsequent level or barrier would be reducing the number of challenges to safety systems
postulated —initiating —events —categorized —as|available....” and of contributing to preventing the occurrence of
DBAs. design extension conditions.

Therefore, the point is not only a question of event
It should be demonstrated that the reliability of|frequency in the n+1 DiD level, but it should be
equipment to manage AOO is such that in case|required that the situation is manageable in this level
of their failure, if the resulting event evolve into|or by one of the subsequent level or just sufficiently
a DBA, the frequency of this event is well|unlikely.
below the highest frequency of postulated|Suggestion is to capture the initial idea in case of a
initiating events categorized as DBAs, and the|progression towards a DBA, but to add the need to
safety systems to manage such a situation are|control the situation.
available.

245. | France | 45 | 3.46 The combined reliability of the safety systems|Please explain “combined reliability” Original text in paragraph was deleted. New text is
designed to mitigate limit the consequences of |Reliability of a system is not only reliability under proposed:

a DBA should be sufficient so that te|certain conditions 3.50 The reliability of safety systems should
demenstrate wi i i , that their|This article is tricky and could limit reliability be such that the collective contribution to the core
probability of failure, including under the|analysis to prob calculation. Probability concept is damage frequency of failing to control design basis
conditions expected for each accident sequence [not just a figure. accidents does not exceed the safety goals of the
postulated, is very sufficiently low. A—failure| The concepts of “very” or “high confidence” are not plant (e.g. for new nuclear power plants typically
probability —below—than—10-3—in—order—of|understandable in this context below 10-5 per reactor-year). Design extension
magnitude-would-be-consistent-with-the-strict| The figure is not justified. At a maximum, it could conditions without significant fuel degradation
requirements—forreliabilityimpoesed-to-—safety|be presented as a practice in some MS should be postulated for specific low frequency
systems——and— supported by operational event sequences as appropriate to achieve the safety
experience-and-testing- For clarity goals.

A failure probability below 10-3 failures per

demand in order of magnitude would be

consistent with the strict requirements for

reliability imposed to safety systems and

supported by operational experience and

testing.

246. | WNA 9 3.46 A failure probability below 10-3 in order of|lt should not be understood as a combined frequency
magnitude, for each individual safety system,|of failure of all safety systems.
would be consistent with the strict requirements

247. USA 1 3.46 10-3 Suggest not including a specific reliability target

A failure_probability_below—10-3—in—order—of
A-Tatlure—probabHity—belew in-order—of
mqwementsie#mhamh%wmwpesed—teé' ability-i Safety

systems and component reliability should be

value. The level of reliability would not be
necessary for very low frequency initiating events.
Engineering analysis with testing and risk principles
should also be considered in determining system and
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supported by applicable operational experience,|component reliability especially for first-of-a-kind
analysis, and testing. engineered components.
248. | ENISS | 30 | 3.46 A failure probability below 10-3 failures per|For clarity
demand in order of magnitude would be
consistent with the strict requirements for
reliability imposed to safety systems and
supported by operational experience and
testing.
249. | Canada | 37 | 3.46 The combined reliability of the safety systems|To improve clarity
designed to mitigate the consequences of a DBA
should be sufficient to demonstrate with high
confidence, that their probability of failure
under the conditions expected for each accident
seguence-postulated to respond to a DBA is very
low.
250. X [Original paragraph deleted.
Canada | 78 | 3.46 De-Iete paragraph 3.46. _ DEC-A is not a plant state. This text implies that it 3.1? P T(? mzet the requirements presented in
It is not acceptable for a Safety Guide to add|is. paras 3.15 and 3.16, two separate categories of
Major additional requirements to the Safety ) ) design extension conditions should be identified:
comme Standard. V:/e o_?_pose th'sl ap%roach dwhere the _des;)gne{j h design extension conditions without significant fuel
nt classifies postulated accident scenarios based on the degradation and design extension conditions with
ar!aIySIs m. The text reduc_es to “DEC core melting.
without significant fuel deg_rad”atlon shall not Iegd 318 A process for the comprehensive
to significant fuel degradation™. The reasoning is identification of design extension conditions
circular and the requirement is meaningless. without significant fuel degradation should be
SSR-2/1 does not set separate requirements for developed. Paragraphs 3.39 to 3.44 of SSG-2 (Rev.
DEC-A and DEC-B. 1) [9] provide recommendations ...

251. | France | 46 | 3.47 Consider deletion. Overdemanding recommendation : it is expected to 3.52 The reliability of safety features for Not accepted, since it
postulate systematically the failure of all safety design extension conditions without significant fuel is intended for
systems during DBA degradation should be such that it can be identifying potential

demonstrated, with a sufficient level of confidence DEC-B situations.
and considering applicable analysis rules (see paras New text is proposed.
7.45-7.55 of SSG-2 (Rev. 1) [9]), that they are
capable of preventing core damage with a
frequency higher than the established probabilistic
targets.

252. | WNA | 10 | 3.47 Usually, for each combination analysed, if the|There should be a risk informedlimit in the range of 351 ... For each such combination analysed,

consequences exceed those acceptable for
DBAs and may cause a core melt with

unacceptable frequency, separate, independent
and diverse safety features ...

DEC-A: all safety systems do not need to be
diversified, only those that are used in rather high
frequency AOO or DBA. It is not worth dealing with
core melt sequences that have a frequency well
below the core melt prevention target.

if the consequences exceed those acceptable for
design basis accidents and might cause a core melt
with unacceptable frequency, separate, independent
and diverse safety features, which are unlikely to
fail by the same common cause, should be
implemented (e.g. an alternate AC power supply in
case of a total loss of the emergency power supply,
or a separate and diverse decay heat removal chain).
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253. | Canada | 79 | 3.48 1%t |Change to: Once again, the text reduces to “DEC without X 3'5? Th_e rellabll'le of S‘r’}fety fe"f‘tur_e_s for
Major | Sentenc |«3 4g Safety features for DEC without/Significant fuel degradation shall not lead to ges'gg e)_(tensr|10n chogdltlor;]s ‘t’]\”th_OUt mgnlflcant fuel
comme| © |significant fuel degradation should be|Significant fuel degradation”. degra ation should be such that it can be
. emonstrated, with a sufficient level of confidence
nt demonstrated to be efficient-encugh-aceerding|See Canada comment 1 concerning problems caused and considering applicable analysis rules (see paras
to-the-apphicable-analysisrules-to-prevent-core|by recommending different limits for DEC-A and 7.45-7.55 of SSG-2 (Rev. 1) [9]), that they are
damage-forthe-accident-sequencesfor-which DEC-B. capable of preventing core damage with a
they-are-intended—and sufficiently reliable in frequency higher than the established probabilistic
order to contribute to ensuring a core damage targets.
frequency below the established probabilistic
targets. ...”
254, India 17 | 3.49 |Line2 |However; sincethe-analysisofcore-meltandits|Re-drafting suggested for better clarity 3.53 The capability and reliability of safety The intention is not to
impaet-on-containment-integrity-is-surreunded features for design extension conditions with core describe the sources
The safety melting should be sufficient to ensure that the of uncertainty, which
analyses for this purpose should take due integrity of the containment will not be jeopardized are many and not only
account of the uncertainties associated with during any postulated core melt sequence. the points that you
analysis of core melt and its impact on the However, since the analysis of core melt and its indicated. The
containment integrity including the aspects of impact on the integrity of the containment is intention is not to
structural integrity as well as heat removal associated with considerable uncertainties, the provide
capability from the containment. reliability claimed for such safety features should recommendations on
be considered with caution. uncertainty analysis.
The capacity and reliability claimed for these
safety features should be considered cautiously
in consideration of these uncertainties.
255. |Indonesia| 10 | 3.49 |6 The capacity and reliability of safety features|Consider crossing-out the one dot too many after the| X
specifically designed to mitigate the|word ‘uncertainties.
consequences of DEC with core melting should
be adequate to ensure that the containment
integrity will not be jeopardized during any
postulated core melt sequence. However, since
the analysis of core melt and its impact on
containment integrity is surrounded by
considerable uncertainties the reliability
claimed for these safety features should be
considered cautiously in consideration of these
uncertainties. -
256. | Japan 10 | 3.49 The eapaeity capability and reliability of safety|To keep a consistency with para 3.27 and SSR-2/1f X |3.53 The capability and reliability of safety

features specifically designed to mitigate the
consequences of DEC with core melting should
be adequate to ensure that the containment
integrity will not be jeopardized during any
postulated core melt sequence. However, since
the analysis of core melt and its impact on
containment integrity is surrounded by
considerable uncertainties the reliability
claimed for these safety features should be
considered cautiously in consideration of these
uncertainties.

(Rev. 1).

features for design extension conditions with core
melting should be sufficient to ensure...
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257. | laly | 21 ] 349 |6 [...] of these uncertainties. Typo (2 full stops) X ticc’ﬂf]'l‘iz:e:dﬂ‘l‘;]“g
258. | France | 47 | 3.50 The assessment should include an evaluation of X |Text deleted
the adequacy and effectiveness of the different
accident management strategies defined to cope
with severe accident scenarios. Fhis-evaluation| This sentence is not acceptable and contradictory
should-demenstrate—that-thelikelihood—of-an|with existing requirement of SSR-2/1 depending on
aecident-having-unacceptable-conseguencesfor|the meaning of “unacceptable”. For example, early
people-and-the-environment—and-which-relies|releases is unacceptable release and use of non
on-beth-fixed-and-non-permanent-equipment-te|permanent equipment is obviously not adequate in
mitigate-the-consequences-of such-an-aceident;|such a case.
is-extremely-lows:
259. | Canada | 38 | 3.50 Clause is similar to safety goal X |Text deleted
260. | Canada [ 39 | 3.51 Reliability of support systems should be taken into X |The text already
account in the reliability of the safety systems. addresses your
comment.
3.54 It should
be demonstrated that
the reliability of
safety systems and
safety features for
design extension
conditions is not
limited by the
reliability of their
supporting systems.
261. | canada | 40 Sectionon  |Given the size and complexity of the This document has a main purpose of explaining The consideration of
Independence |document, Canada recommends that DEC and EE, not disguss in_dependence between DEC and P_E in the
between Levels |paragraphs 3.52 to 3.68 are deleted. levels of DiD. Discussion of |ndepende_nce "to the frame of DiD was
of Defencein | terial rel tto DEC and PE could b extent practicable” should not be hidden in a agreed and presented
Depth Ome material relevant 1o anc FE could b€l qacyment that is primarily about DEC and PE. in the DPP. The WG
moved to other parts of the document if it is not of NUSSC has
Major comment|there already. delimited the areas to
be addresses in this
safety guide. This
comment contradicts
these agreements.
262. | France | 48 | 3.56 3 sentence: The design of a nuclear power|To remove unnecessary wording 3.58 ... The design of a nuclear power plant
plant should consider all potential causes of should consider all potential causes of dependencies
ENISS | 31 dependencies and—include and implement an and an approach should be implemented to remove
approach to remove them to the extent them to the extent reasonably practicable.
reasonably practicable.
263. |Germany | 31 | 3.56 |[Line9 |... For this reason, safety features specifically|Typo. X |[358 Because of these factors, full

designed to mitigate the consequences of
accidents with degradation or melting of the
core should, as far as practicable, be
independent from safety systems, in accordance
with paras 4.13A and 5.29 of SSR-2/1 (Rev. 1)

independence of the levels of defence in depth
cannot be achieved. The design of a nuclear power
plant should consider all potential causes of
dependencies and an approach should be

implemented to remove them to the extent

62/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.
[1], and also from systems used in normal reasonably practicable. Robust independence
operation and to mitigate AOO.- should be implemented among systems whose
264. | Japan | 11 | 3.56 |Last |For this reason, in paras 4.13A and 5.29 of This is not a recommendation just using “should simultaneous failure would result in conditions
sentenc [SSR-2/1 (Rev. 1) [1] states that in particular. sentence” the requirement. Should be just referred having harmful effects for people or the
e safety features for design extension conditions |the requirement as it is. environment.
(especially features for mitigating the 3.59 As far as practicable, the sharing of
consequences of accidents involving the systems or parts of them for executing functions for
melting of fuel) speeifieally-designed-to- different plant states should be avoided. However,
mitigate the consequences-of aceidentswith- since this might not be always practical or possible,
devrndation-ommebine-otthe-coreshouwld shall: it should be ensured that within the event sequence
as far practicable; be independent from-of that might follow a postulated initiating event, a
safety systemssin-aceordance-with-paras4-13A system credited to respond in a given plant state
: - oV . als will not have been needed for a preceding plant
systems-used-in-normal-operation-and-to- state. As emphasized in para. 4.13A of SSR/2-1
mitigate AOO. (Rev. 1) [1], this is especially important when
safety systems are to be credited for the mitigation
of design extension conditions (see para. 3.65).
265. |Germany | 32 | 3.57 It is necessary to demonstrate that the Clarification 3.57 The potential for common cause failures
effectiveness of the levels of defence is not is a second factor that can compromise the
reduced by factors that compromise the independence of the levels of defence in depth.
independence of the levels of defence in depth. Typical root causes of common cause failures are
undetected human errors in design or
These factors include the following are-as- manufacturing, human errors in the operation or
follows: maintenance, inadequate equipment qualification or
inadequate protection against internal or external
(a) The sharing of systems or parts of systems hazards. Requirement 24 of in SSR-2/1 (Rev. 1) [1]
for executing functions for different plant states:
states, for example for normal operation and
for design basis accidents.
(b) Common cause failures that can impact
different levels of defence in depth. Typical root
causes of such failures are undetected human
errors in design or manufacturing, human errors
in the operation or maintenance, inadequate
equipment  qualification or  inadequate
protection against internal or external hazards.
266. | France | 49 | 3.59 As far as practicable, the sharing of systems or X
parts of them for executing functions for
ENISS | 32 different categories of plant states should be
prevented avoided.
267. | eniss | 33 | 359 As far as practicable, the sharing of systems or|The part after “However” applied to the containment 3.59 As far as practicable, the sharing of

parts of them for executing functions for
different categories of plant states should be
prevented. However, since this might not be
always practical or possible, it should be
ensured that within the sequence of events that
may follow a postulated initiating event, a
system credited to respond in a given plant

is not clear.

For example, it is saying that the containment
isolation system used for a DBA, can’t be used if the
situation is degrading to a DEC without core melt.

It is not thought this is the intent here. The point is
more to ensure that this system is still available.

systems or parts of them for executing functions for
different plant states should be avoided. However,
since this might not be always practical or possible,
it should be ensured that within the event sequence
that might follow a postulated initiating event, a
system credited to respond in a given plant state will
not have been needed for a preceding plant state. As
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condition should not have been nreeded emphasized in para. 4.13A of SSR/2-1 (Rev. 1) [1],
impaired in-for a preceding condition this is especially important when safety systems are
to be credited for the mitigation of design extension
conditions (see para. 3.65).
268. | canada | 80 | 359 |First The I_neanin_g of “safety division” should be|“Safety division” is not a term used in the IAEA Text deleted
sentenc [explained (either here or by reference). Safety Glossary, SSR-2/1, SSR-2/2 or SSG-2.
e

269. UK 40 | 3.59 Delete the last two sentences, or re-word. The last two sentences are unclear. The first talks| X

about ‘safety systems’ credited for the mitigation of
DEC, so presumably these have not failed earlier in
the sequence. The next refers to complementary
‘safety features’ to mitigate DECs, which
presumably are different to the aforementioned
safety systems. If so, what point is being made ?

270. | WNA | 11 | 3.60 The SSCs needed for each postulated initiating|Use of normal operation systems, especially in DEC 3.62 Engineering assessment, deterministic
event should be identified, and it should be[sequences that are often meant to cover a very broad and probabilistic methods should be used to assess
shown by means of engineering analyses that|range of initial failures, is very questionable from an the independence of the levels of defence in depth.
the SSCs needed for implementing any one|independence point of view. An explicit The structures, systems and components needed for
defence in depth level are sufficiently[demonstration that the normal operation system each postulated initiating event should be identified,
independent from the other levels. One should|remains available and operates as expected, is and it should be shown by means of engineering
keep in mind that a PIE is generally a bounding|difficult to establish, in particular if the accident analyses that the structures, systems and components
event covering different Kinds of initiating|{sequence is supposed to cover possible needed for implementing each level of defence in
failures and it may be difficult to list exactly all|consequences of internal hazards. depth are sufficiently independent from those for the
the normal operation equipment that may be other levels. A postulating initiating event is
initially affected by the PIE in a given DBA or generally a bounding event covering different kinds
DEC accident sequence. For this reason, the of initiating failure and so it might be difficult to list
credit of normal operation systems in the safety all equipment for normal operation that might
assessment of DBA or DEC should be initially be affected by the postulated initiating event
considered with extreme caution and would for particular design extension conditions. For this
therefore generally not be recommended. The reason, the crediting of systems for normal operation
adequacy of... in the safety assessment of design extension

conditions should be considered with extreme
caution and should be adequately justified. The
adequacy of the independence that is achieved for
each level of defence in depth should also be
assessed by probabilistic analyses.

271. | France | 50 | 3.61 As per SSR-2/1 req 21 and 24, the redundant, or|The term “safety division” is not defined. Text deleted and Reg. 21 and 24 of SSR-2/1 (Rev.1)
diversified Fhe-systems-components, as well as|The wording “The systems and components used for were recalled.

ENISS | 34 and the components required to be protected|different plant states” is very general and large

against a common cause failure to ensure the
independence between used-for different plant
states, should be separated—within—the—same
safety-division—from-one-another by distance or
protective structures—if-there-is-a-possibility-for
conseguentiaH-fatures-arising-from-afailure of a
system-o e? poneAto Ee e safety dl'“'se '.

making it difficult to understand what really needs to
be separated from what.

Do you mean a component used in DBA1 and a
component used in DBA2 have to be separated?

The components in the containment are typically
used in different plant states, but what has to be
separated from what in that case?
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Justification of proposed wording: to separate A and
B, the A and the B have to be identified. The
proposition Referring to “redundant and diversified
components” intend to identify A and B, as well as
the following sentence, trying to make the link with
the previous text.

Hope that captures the intended idea.

272.

WNA

12

3.61

The systems and components used for different
plant states should be separated, within the
same safety division, from one another by
distance or protective structures if there is a
possibility for consequential failures arising
from a failure of a system or component of one
safety division in the same safety division for
another plant state and if it leads to the complete
loss of all means to control a safety function in

a situation where it should be required.

The recommendation seems clever but it is almost
impossible to fulfil with reasonable lay-out
provisions. The sufficiency of separation should not
be assessed division by division but as a whole, at
the plant level

Text deleted and Req. 21 and 24 of SSR-2/1
(Rev.1) were recalled.

273.

Canada

81

3.61

First
sentenc
e

Change first sentence to,

“3.61 The systems intended for mitigating
severe accidents should be functionally and
physically separated from the systems intended
for other plant states to the extent practicable.”

Independence is only required “to the extent
practicable” by SSR-2/1 § 5.29 (a)..

3.61

The systems intended for mitigating

severe accidents should be functionally and
physically separated from the systems intended for
other plant states to the extent practicable....

274.

UK

41

3.62

Suggested wording:

“For most reactor designs, the reactor trip
system is designed as a safety system for
accident conditions that is also needed for the
control of AOOs.”

With regard to “For most reactor designs, the reactor
trip system is designed as a safety system that is also
needed for the control of accidents.”

From the 2018 safety glossary, AOOs are
operational states, whilst DBA and DECs are
accident conditions. A safety system is provided to
ensure shutdown, heat removal or limit the
consequences of an AOO or DBA.

275.

France

51

3.64

For instrumentation and control systems, it

should be demonstrated that deferce-in—depth
archiecture—is—ac e.,ed' By sans—of
IﬁdSEBI_dB Eg' EﬁSS d.EIE ce-sot attﬁe aHure

} : i adequate
independency is achieved (see notably
requirement 64 of SSR-2/1 rev.l) by

implementing-independence-between-different

This topic is very tricky and a reference to existing
requirement and guidance is sufficient

This oversimplified article challenges consistency
with existing standards.

Text deleted and Req. 64 of SSR-2/1 (Rev.1) was

recalled.
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i . Further recommendations are
provided in SSG-39 [7].

276.

Japan

12

3.64

For instrumentation and control systems, it
should be demonstrated that defence in depth
within the overall instrumentation and control
architecture is achieved by means of]
independent }ines levels of defence, so that the
failure of one hne level of defence is
compensated for by the following one. This can
be achieved by implementing independence
between different levels of defence in depth and
independence between redundant functions and
by design for reliability.

Clarification.

“lines of defence” is only used in SSG-39 para 4.10,
but generally it is not used in SSR-2/1 (Rev. 1) as
well as the safety glossary. So “lines” should be
replaced by “levels”.

277.

Japan

13

3.64

Last
sentenc
e

Further recommendations are provided in para.
6.38 in SSG-39 [7].

It should be specified the para. number for the
referred safety guides.

Text deleted and Req. 64 of SSR-2/1 (Rev.1) was
recalled.

Preference was given
to quote the
requirements instead
of making reference
to SSG-39

278.

Indonesia

11

3.65

6-7

The assessment of the implementation of
defence in depth should demonstrate that
independence between successive levels of
defence is adequate to limit the progression of
deviations from normal operation and to
prevent harmful effects to the public and the
environment should accidents occur. For this
purpose, the assessment of the implementation
of the defence in depth should aim to verify that
the vulnerabilities for common cause failures,
originated in the layout, design, manufacturing,
operation and maintenance, between structures;
systems-and-components-SSCs that are claimed
to be independent, have been identified and
removed to the extent practicable. In particular,
functional dependencies should be removed or
justified.

Replace structures, systems and components with
SSCs to be consistent with previous style of writing

279.

France

ENISS

52

35

3.66

The assessment should demonstrate that the
operability of the safety systems is not
jeopardized by failures in systems designed for
normal operation er—anticipated—operational
oceurrences: Following an event, the failures
occurring in anticipated operational
occurrences should not compromise the
capability of safety systems to manage the event
if escalating to a DBA.

By definition (safety glossary), the systems designed
to limit the consequences of AOO are safety systems.
The sentence is therefore saying: safety systems not
jeopardised by failures in safety systems for AOO,
what is not achievable.

280.

Japan

14

3.66

The assessment should demonstrate that the
safety featares systems intended to respond first
are not jeopardized by the initiating event. The

Correction.

3.64 The assessment should demonstrate that
safety systems that are intended to respond first in
an accident are not jeopardized by the initiating
event. The assessment should demonstrate that the
operability of the safety systems is not jeopardized
by failures in systems designed for normal
operation. Following an initiating event, the failures
occurring in anticipated operational occurrences
should not compromise the capability of safety
systems to manage a design basis accident.
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assessment should demonstrate that the
operability of the safety systems is not
jeopardized by failures in systems designed for
normal operation or anticipated operational
occurrences.
281. | Egypt 4 3.67 For this purpose, the assessment should provide|Grammar X
evidence that the reliability, redundancy,
diversity and independence of the support
service are is—commensurate with the
significance to the safety of the system being
supported.
282. | ENISS | 36 | 3.68 The demonstration of sufficient independence|The text is a bit complicated to understand and tof X |3.66 An assessment should be conducted of
between lines of An—assessment—of|apply to hazards such as external flooding, lightning, the independence of structures, systems and
i extreme climatic conditions, external fires, industrial components that might be necessary at different
different levels of defence in depth should not|hazards, airplane crash. levels of defence in depth to mitigate the
be jeopardized neither by the occurrence of an|The last sentence “always remain available” is much consequences of a single hazard or a likely
to-mitigate-the—consequences—of-a-single-er-a|more demanding than SSR-2/1 and more or less combination of internal or external hazards on the
fikely-combinatien-efexternal hazard nor by the|requiring that the DEC with core melting features are plant. It should be demonstrated that the postulated
occurrence of a likely combination of external [in a separate bunker protected against airplane crash initiating event and the failures induced in the plant
hazards, where such an event may lead to aland available whatever hazards the plant may see. cannot result in common cause failure of the
common cause failure. In that perspective,|What about the necessary periodic tests where the structures, systems and components necessary for
despite the hazard event and any consequential |features are unavailable? mitigation of the hazard at different levels of
failures (including any potential common cause|As the last line of defence, DEC with core melting defence in depth. In particular, the necessary safety
failures) en-the—plant-should-be-eonducted—it|safety features may be protected, but this should be features for design extension conditions for core
should be demonstrated that the available SSCs|tempered a bit and kept as something practicable. melting should always remain available.
are sufficient to mitigate the consequences and|The failure of all DEC with core melting features
ensure that radiological consequences are kept|(Airplane crash) is acceptable if all safety systems
below acceptable limits for DBA. pestulated|are available.
nlant _cannot recult in common-—cause failura . . . .
betweon the SSCs necessary for its mitigation at| o 996stion In the proposed text is to emphasise the
PERWERIIIIE 9950 ELEooaly TOHoTiiigetioiret Ineed to avoid CCF caused by hazards and to protect
differentlevelsof defence-in-depth- DEC with core melt safety features where
In addition, the DEC with core melting A necessary.
particularthe-necessary-safety features-for-
- f ons £ 1
should-atways-remain-available: be adequately
protected against external hazards to avoid
situations where DBA safety systems and DEC
with core melting safety features are affected
at the same time. This may be an appropriate
geographical separation to avoid a common
cause failure originated by a hazard event.
283. |Germany | 33 | 3.68 An assessment of independence of SSCs that  |Clarification X 13.66 An assessment should be conducted of

may be necessary at different levels of defence
in depth to mitigate the consequences of a
single or a likely combination of external or
internal hazards on the plant should be

the independence of structures, systems and
components that might be necessary at different
levels of defence in depth to mitigate the
consequences of a single hazard or a likely
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conducted. It should be demonstrated that the
postulated initiating event and the failures
induced in the plant cannot result in common
cause failure between the SSCs necessary for
its mitigation at different levels of defence in
depth. In particular, the necessary safety
features for design extension conditions with
for-core melting should always remain
available.

284,

Japan

15

3.68

An assessment of independence of SSCs that
may be necessary at different levels of defence
in depth to mitigate the consequences of a single
or a likely combination of internal or external
hazards on the plant should be conducted. It
should be demonstrated that the postulated
initiating event and the failures induced in the
plant cannot result in common cause failure
between the SSCs necessary for its mitigation at
different levels of defence in depth. In
particular, the necessary safety features for
design extension conditions for core melting
should always remain available.

Internal hazards also should be taken into account.

285.

India

18

3.68

Suggestion

This being an important clause, further clarity
w.r.t consideration of human induced external
hazards will be useful in applying of the clause
for assessment.

To bring better clarity

combination of internal or external hazards on the
plant. It should be demonstrated that the postulated
initiating event and the failures induced in the plant
cannot result in common cause failure of the
structures, systems and components necessary for
mitigation of the hazard at different levels of
defence in depth. In particular, the necessary safety
features for design extension conditions for core
melting should always remain available.

286.

Canada

82

Un-
number
ed
paragra
ph after
4.1

last
sentenc

No change required.

We agree with this way of dealing with the
inconsistency in SSR-2/1.

“This guide refers to early radioactive releases in
relation to the practical elimination of the
conditions leading to them.”

287.

USA

Propos
ed
Section
4.Xx

A summary-level report should be provided for
an NPP design that addresses the elements of
DS508. The report would illustrate that any
additional design alternatives for risk reduction
were systematically evaluated and determined
to not be necessary.

It is unclear what written product is anticipated to
communicate the results for demonstration of
practical elimination. Demonstration of practical
elimination is not only for the design-vendors and
regulators, but also for communicating to other
stakeholders including the public.

Covered in 4.43 as

4.43 The safety analysis report of the plant
should reflect the measures taken to demonstrate
the practical elimination of event sequences that
could lead to an early radioactive release or a large
radioactive release. The safety analysis report
should include, either directly or by reference, all
elements of the demonstration, including the
approach used to identify such event sequences, the
design and operational safety provisions
implemented to ensure that the possibility of such
event sequences arising has been practically
eliminated and the corresponding analyses.
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288. | USA 3 | Propos In addition to the safety analysis using the The approach currently presented in DS508 is X |Covered in section 4.
ed_ DSA, PSA, and evaluations severe accident  |certainly one way of achieving the objective of
Section phenomena, there should be an assessment of |demonstrating, in part, practical elimination has
4xx the candidate design alternatives to prevent or |been achieved. The USNRC requires that all NPP
mitigate the consequences of a severe accident |design-vendors evaluate and possibly include
(DEC with core damage) that were not additional severe accident prevention and
incorporated in the final design because mitigation of the consequences of a severe accident.
additional risk reduction was unwarranted. A |In addition to DSA, PSA, severe accident
cost-benefit assessment of these severe phenomena and mitigation, containment
accident design alternatives may be performed [performance being analyzed by the design-vendor
to demonstrate that remaining residual risk of |and reviewed by the regulator, USNRC has had a
the new NPP design does not justify long-standing requirement that new reactor designs
incorporation of additional candidate severe |satisfy environmental requirements in particular for
accident design features. severe accidents. This requirement includes
evaluating severe accident mitigation design
alternatives (SAMDA) and documenting the
evaluations in environmental reports. A cost-
benefit approach using PSA results is applied to the
design using the SAMDA process for the given
NPP site parameters. This environmental
assessment is finalized at the end of the design-
certification process after DSA, PSA, and beyond
design basis events (DEC-A and DEC-B) have been
evaluated for safety of the NPP design. The
SAMDA/environmental assessment demonstrates
that other candidate design alternatives were
examined systematically. The determination of this
environmental assessment is that there will be no
significant offsite impact to the public.
289. | Canada | 83 |Section|general |Number the unnumbered paragraphs 4.1 and | There are problems with numbering in section 4. S
4 4.7. When they are corrected, the problems with cross-
. . . references later in the section may be resolved, but
Verify the cross-references in section 4. should be verified.
290. Italy 22 4 Formatting is different from X Considered during
this point on technical edition
291 | Egypt | 5 | 41 ...also introduces the expectation that event . X Considered during
sequences that would lead to an early Editorial Issue technical edition
radioactive release or a large radioactive
release....
292. UK 42 41 Erroneous quotation marks Minor typographical X
293. | Canada | 84 4.2 |Editoria [Change ‘i.e.” to ‘e.g.”. X

“4.2 With regard to design, ‘practical
elimination’ is normally considered to refer
only to those events or sequences of events

Should be “e.g.” not “i.e.”

. e.g means “for example” (Latin exempli
gratia)
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leading to or involving significant fuel . i.e. means “that is” (Latin id est)
degrada“‘)“' ke e.0. a “severe accident’, for |}y his case, severe accidents are only an example
of significant fuel degradation as IAEA Glossary
definition of severe accident only refers to
“significant core degradation” and so does not
include degradation of the fuel in spent fuel storage
294. |Indonesia| 12 | 4.2 With-regard-to regarding the design, ‘practical [Consider substituting regarding for with regard to, X Considered by the
elimination’ is normally considered to refer  [since regarding is more direct and simpler technical editor
only to those events or sequences of events
leading to or involving significant fuel
degradation, i.e., a ‘severe accident’, for which
the confinement of radioactive materials
cannot be reasonably achieved. Those event
sequences have to be considered in the design
for ‘practical elimination’, either by physical
impossibility or by being extremely unlikely to
occur with a high level of confidence.
295. |Germany | 34 | 42 |iine4 |... Those event sequences have to be References for clarification X |44 The concept of practical elimination is
considered in the design for “practical normally applied only to those_ events or sequences
elimination’, either by physical impossibility of events that_ cou!d lead to or |nv_olve 5|gn|f|cgnt
(see also paras. 4.35 - 4.36) or by being fuel deg_radatlon, i.e.asevere acuder}t, for which
extremely unlikely (see also paras. 4.37 — 4.42) the conflnemen_t of radioactive _materl_al _canpot be
to occur with a high level of confidence reasonably achieved. The practical elimination of
such plant event sequences is required to be ensured
by design [1], either ensuring that the plant event
sequence is physically impossible (see paras 4.34—
4.35) or because the plant event sequence is
considered, with a high level of confidence, to be
extremely unlikely to arise (see paras 4.36-4.43).
296. | Canada | 41 4.3 X [The concept of

To reduce the apparent contradiction, we
suggest rewording slightly:

“The concept of ‘practical elimination’ sheule
be-considered-as is part of the overall safety

approach for the-design-ef nuclear power plants
in accordance with Chapter 2 of SSR-2/1 ...”

It is an unfortunate choice of words to imply that
“practical elimination’ is considered in the design
when, according to the definitions in SSR-2/1,
accidents more severe than DEC are NOT
considered in the design! The only plant states
considered in the design are NO, AOO, DBA and
DEC.

Given the comprehensive nature of the design,
inspection and administrative controls for Reactor
Pressure Vessel fabrication and installation, this is
clearly untrue (for example, see DS508 Annex ).

But this is a problem with SSR-2/1 and cannot be
resolved in DS508.

practical elimination
is considered in the
design, as the
objective of the
recommendations in
this safety guide. Para
4.5 provides this
explanation.

45 The
concept of practical
elimination should be
applied as part of the
overall safety
approach to the
design of nuclear
power plants, as set

out in section 2 of
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SSR-2/1 (Rev. 1) [1].
As a result of the
implementation of the
first, second, third
and fourth levels of
defence in depth, the
likelihood of an off-
site radioactive
release that could
potentially result
from an accident will
be very low.
However, it is
necessary to verify
that there would not
be credible plant
conditions that could
not be effectively
mitigated and which
could thus lead to
unacceptable
radiological
consequences. This is
where the aim of the
practical elimination
concept lies: to
reinforce the
implementation of
defence in depth at a
plant by a focused
analysis of those
conditions having the
potential for
unacceptable
radiological
consequences.

297.

WNA

13

43

Practical elimination should not be seen as an
alternative to severe accident mitigation:
instead, efficient and reliable provisions should
be implemented to mitigate any core melt
sequence, in accordance with the defence in
depth concept and practical elimination should
only be implemented to deal with the few

remaining core melt phenomena that cannot be

reasonably addressed in the design.

Full agreement with the recommendation ; it is worth
making it even more explicit

298.

Canada

42

43

last
stateme
nt

Practical elimination should not be seen as an
alternative to severe accident mitigation:
instead, efficient and reliable provisions should

To improve clarity

4.6 Practical elimination should not be seen
as an alternative to mitigation of the consequences
of a severe accident (i.e. implementation of the
fourth and fifth levels of defence in depth); rather,
the application of practical elimination should be in
addition to the provision of safety features for
design extension conditions with core melting, and
on-site and off-site emergency response facilities.
Moreover, the practical elimination of event
sequences that could lead to a large radioactive
release or an early radioactive release does not
remove the need for emergency preparedness and
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be implemented to mitigate any core melt response, in accordance with principle 9 of SF-1 [3]
seguenee consequence, in accordance with the and the requirements of GSR Part 7 [12].
defence in depth concept.
299. | France | 53 4.5 In situations of limited confinement, for|Clarification/simplification 4.12 ...In particular, in situations of limited
example in accidents involving fuel storage or confinement, for example in accidents involving
ENISS | 37 when the containment is open and cannot be fuel storage or when the containment is open and
closed in time, or where there is a an cannot be closed in time, or where there is a
containment bypass that cannot be isolated, the containment bypass that cannot be isolated, the only
only way to prevent unacceptable releases is to way to prevent unacceptable radiological
avoid the occurrence of a severe accident. In consequences is to prevent the occurrence of such
such cases, it may be necessary to demonstrate severe accidents. In such cases, it may be necessary
i tminati ing with a high to demonstrate practical elimination by proving the
degree of confidence that such severe accidents physical impossibility of the accident or by proving
would be extremely unlikely. with a high degree of confidence that such severe
accidents would be extremely unlikely.
300. |Germany | 35 4.5 When a severe accident occurs, it is necessary|Both ways of demonstrating practical elimination 412 If a severe accident occurs, it is
to ensure that radioactive materials released|must be addressed here. The demonstration of necessary to ensure that radioactive material
from the nuclear fuel will be confined. In|“physical impossibility” is also relevant in situations released from the nuclear fuel will be confined. In
situations of limited confinement, for example|of limited confinement. particular, in situations of limited confinement, for
in accidents involving fuel storage or when the example in accidents involving fuel storage or when
containment is open and cannot be closed in the containment is open and cannot be closed in
time, or there is an containment bypass that time, or where there is a containment bypass that
cannot be isolated, the only way to prevent cannot be isolated, the only way to prevent
unacceptable releases is to avoid the occurrence unacceptable radiological consequences is to
of a severe accident. In such cases, it may be prevent the occurrence of such severe accidents. In
necessary to demonstrate practical elimination such cases, it may be necessary to demonstrate
by showing the “physical impossibility” of the practical elimination by proving the physical
accident or prove with a high degree of impossibility of the accident or by proving with a
confidence that such severe accidents would be high degree of confidence that such severe
extremely unlikely. accidents would be extremely unlikely. Therefore,
the issue when considering whether a particular
plant event sequence should be practically
eliminated is the potential for the event sequence to
lead to a failure of the confinement function.
301. |Indonesia| 13 45 When a severe accident occurs, it is necessary|Replace an containment bypass with a containment| X

to ensure that radioactive materials released
from the nuclear fuel will be confined. In
situations of limited confinement, for example
in accidents involving fuel storage or when the
containment is open and cannot be closed in
time, or there is ar a containment bypass that
cannot be isolated, the only way to prevent
unacceptable releases is to avoid the occurrence
of a severe accident. In such cases, it may be
necessary to demonstrate practical elimination
by showing with a high degree of confidence
that such severe accidents would be extremely
unlikely.

bypass

72/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.
302. UK 43 45 Change to “... a containment bypass....” Minor typographical X
303. | France | 54 4.6 SSR-2/4—(Rev—1) 1] does—net—provide|This article is not acceptable. It is not technically 4.8 SSR-2/1 (Rev. 1) [1] does not provide The proposal of “in
quantitative—aceeptance—eriteria—for—the|consistent with some member states practices: quantitative acceptance criteria for the radiological some Member States”
radiological—consequences—of—accident|- large releases definition do not need to be consequences of accident conditions, nor for the was considered since
conditions;-or-forthe-magnitude-of whatiste-be|quantified. The corresponding situation magnitude of what is to be considered an early there is no
considered-a-targe radioactive release-An-early| “qualitatively” lead to unacceptable releases; radioactive release or a large radioactive release. In contradiction because
radioactive—release—should—be—defined—site|- no probabilistic criterion is needed as PE relies some States an early radioactive release is defined acceptable releases is
specific—considering—the—time—restrictions—te|primarily on deterministic justification for a specific site considering restrictions on on the responsibility
implement—off-site—protective—measures. implementing off-site protective actions in a timely of national regulatory
Fherefore,—acceptable—limits—for—radiation| At a minimum, replace it by an article that quotes manner. In some States, acceptable limits on authorities.
protection,—as—weH—as—probabilisticeriteria—of| “some member states practices” radioactive releases for purposes of radiation
target-valuesfor-thepurpese-of-demonstrating protection, and probabilistic criteria or target values
the low frequency of a core damage accident or for the purpose of demonstrating a low frequency of
aecident—sequences—leading—to—radioactive a core damage accident, have been established,
releases; should be established, consistent with consistent with regulatory requirements or
the—regulatory—requirements—consistent—with objectives. However, the justification that a plant
the-regulatory-reguirements: event sequence has been practically eliminated
should rely primarily on a deterministic evaluation
and should not be solely demonstrated by
demonstrating compliance with such probabilistic
criteria.
304. |Germany | 36 4.6 . Therefore, acceptable limits for radiation|This should be added here since it has an impact on 4.8 SSR-2/1 (Rev. 1) [1] does not provide
protection, as well as probabilistic criteria or|the understanding of probabilistic criteria. quantitative acceptance criteria for the radiological
target values for the purpose of demonstrating consequences of accident conditions, nor for the
the low frequency of a core damage accident or magnitude of what is to be considered an early
accident sequences leading to radioactive radioactive release or a large radioactive release. In
releases, should be established, consistent with some States an early radioactive release is defined
the regulatory requirements. It should be noted for a specific site considering restrictions on
that the ‘practical elimination’ cannot alone be implementing off-site protective actions in a timely
demonstrated by showing the compliance with manner. In some States, acceptable limits on
these probabilistic values. radioactive releases for purposes of radiation
305. |Indonesia| 14 4.6 SSR-2/1 (Rev. 1) [1] does not provide protection, and probabilistic criteria or target values

quantitative acceptance criteria for the
radiological ~ consequences of  accident
conditions, or for the magnitude of what is to be
considered a large radioactive release. An early
radioactive release should be defined site
specific considering the time restrictions to
implement  off-site  protective = measures.
Therefore, acceptable limits for radiation
protection, as well as probabilistic criteria or
target values for the purpose of demonstrating
the low frequency of a core damage accident or
accident sequences leading to radioactive
releases, should be established, consistent with
the regulatory requirements.

for the purpose of demonstrating a low frequency of
a core damage accident, have been established,
consistent with regulatory requirements or
objectives. However, the justification that a plant
event sequence has been practically eliminated
should rely primarily on a deterministic evaluation
and should not be solely demonstrated by
demonstrating compliance with such probabilistic
criteria.
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306. UK 45 4.6 Change last sentence: The UK has a goal setting regulatory regime and as
“Therefore, acceptable limits for radiation[a result ONR does not prescribe regulatory
protection, as well as probabilistic criteria or|requirements to the level of specificity as LWR PSA
target values for the purpose of demonstrating|criteria for core damage.
the low frequency of a core damage accident or
accident sequences leading to radioactive|A simple change from “the regulatory requirements”
releases, should be established, consistent with|to “any regulatory requirements” would cover the
the any regulatory requirements. UK position.
307. UK 44 4.6 Change to “...defined for a specific site[lImprove wording
considering....”
308. | France | 55 4.7 When if defining these radiological criteria or|See 4.6 X |Text deleted
targets for early and large releases, it is
necessary ...
309. | canada | 43 4.7 |Sentenc|The textin DS508 must be revised to agree with(Canada ~ strongly ~ disagrees  concerning the| X  |Text deleted
i e1 2 |SSR-2/1 or SSR-2/1 must be revised to allow|“significant difference” and “quantitative step”
Major " |the DS508 interpretation. between the maximum acceptable releases in DEC
comme and the magnitude of release for practical
nt elimination. See earlier comment on para 2.8Error!
Reference source not found..
310. | Canada | 44 | 4.7 |[Sentenc|Delete sentence 2. It is not true that a difference between consequence | X [Textdeleted
Major | © 2 Iimits_for DEC and PE provides a safety margin.
comme The difference leaves a gap.
nt In a previous response to this comment, the authors
said “If a criterion for practical elimination would
be 200 T-becquerels of Cs, it is not acceptable a
design that would consider a release of 199 T-
becquerels, or anything closer, a ‘successful
mitigation’.”
This may be true. A release of perhaps 1TBg might
be acceptable for DEC as “protective actions that
are limited in terms of lengths of time and areas of
application shall be sufficient for the protection of
the public”.
What are the requirements for releases in the gap
between 1 TBq and 200 TBg?
311 | Canada | 85 | 4.7 | last2 |Delete the last 2 sentences. This needs much more consideration. The final X |Text deleted
.| sentenc |« : e sentence of the paragraph implies a new SSR-2/1
Major | g applied-in-relation o plant conditions. that can|requirement that scenarios that CAN be mitigated
comme cad—to—earlyradioactive _releases_orlarge|DY reasonably practicable means MUST be
nt radioactive_releases—for—which—reasonablhy|Mitigated. This is despite the fact that they are
pﬁeﬂe&b%%%%eaﬂsi@#ﬁheﬂnﬁlga&eg beyond the “plant states considered in the design”.
cannot be-implemented. Otherwise,-such-means It is not acceptable for a Safety Guide to add
should—be considered 'undar the Vstratﬂgy for|2dditional requirements to the Safety Standard.
accidentmitigation-and-would-notbe-partofthe 1t ill need SSR-2/1 to be revised since PE is

currently supposed to apply to all large or early
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apphication—of—the—coneept—of—practical|releases. This proposal restricts PE only to those

elimination.” where reasonably practical means to mitigate the
release cannot be implemented.
I think it is an example of an approach where the
PE concept is applied only to very high
consequence scenarios, e.g.
o releases that are very large
o releases that are large AND early
Presumably, this type of scenario would also need
to be less frequent than DEC by a significant
margin following the established logic that higher
consequence events must have lower frequency of
occurrence.
Current SSR-2/1 5.31 does not mention this and
uses the same wording for the limits to permissible
consequences in DEC as are used to define large or
early release. Basically, if limited offsite protective
actions are effective, the scenario is allowed in the
DEC frequency range. If limited offsite protective
actions are not effective, the scenario must be PE.
We have very similar objections to this
interpretation of SSR-2/1 as we had to the earlier
draft of DS508 paras 2.8 and 4.7.
We like the idea, but it conflicts with the wording
of SSR-2/1.

312. India 19 4.8 |Line3 [The first step for demonstrating the practical|PSA Level-2 which also involves DEC insights with Not accepted
elimination of plant conditions that can lead to|containment failures can provide good insights and PSA doesn’t analyse
an early radioactive release or a large|assurance on the practical elimination of the events. what is not
radioactive release is the identification of severe postulated. The
accident sequences having the potential to give occurrence of events
rise to 'unacceptable radioactive releases' using to be demonstrated to
the PSA Level-2 insights. be practically

eliminated is not
approach
probabilistically

PSA is not used in the
identification but in
the assessment.

313. | France | 56 4.9 The concept of practical elimination’ ...-\Where| This sentence implies that PE may be not feasible] X |Accepted to delete the text proposed to be deleted.

further—features—could-he-implemented—either
: on of acci for mitiaation of

far-asreasonably-practicable

even if necessary

The rest of the paragraph is also deleted because it
is all explained in much more detail in the section
on identification and assessment of safety
provision.
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314.

Canada

45

4.9

Sentenc
el

Suggest rewording slightly:

The concept of ‘practical elimination’ is used to
demonstrate that design provisions have been
implemented, across all levels of defence in
depth to ensure that plant conditions for which
a large radioactive release or an early
radioactive release could not be prevented, are
physically impossible or highly unlikely with a
high degree of confidence.

Similar to issue with DS508 para 4.3, the text is
inconsistent with SSR-2/1 which only defines
"plant states considered in design". This implies
that accidents with lower frequency / higher
consequence than DEC are not considered in
design.

We believe this is a problem with SSR-2/1. DS508

cannot fix it.

Also, it is not only design provisions that are used to

practically eliminate some event sequences.

315.

Canada

46

4.10

As part of the overall safety approach, the
‘practical elimination’ concept should be
applied to a new nuclear power plant at-the
earliest-design from an early stage, when it’s
more practicable to design—and implement
additional safety features provisions. The
incorporation of such features provisions is an
iterative  process using insights  from
engineering experience, and from deterministic
safety analyses and probabilistic safety analyses
in a complementary manner.

Once again, there is a problem with considering PE
in the design when PE accidents are outside of the
"plant states considered in the design" according to

the SSR-2/1 definition.

And again, non-design
acknowledged.

provisions are

not

4.9 The concept of practical elimination
should be applied in a new nuclear power plant
from an early stage, when it is more practicable to
design and implement additional safety features.
The incorporation of such features should be an
iterative process, which should use insights from
engineering experience, and from deterministic
safety analyses and probabilistic safety assessment
in a complementary manner.

316.

France

ENISS

57

38

4.12

footnote
4

Currently, the technology used for equipment
hatches is-generally may not be fast enough to
ensure re-closure and restoration of the
containment integrity, before significant
activity release occurs. Therefore, any
significant rapid fuel degradation mechanism in
shutdown operating modes with an open
containment should be considered for ‘practical
elimination’

Equipment hatch closure is claimed in a number of
member states where it can be conservatively
demonstrated that it can be achieved in the timescale

required.

317.

Canada

47

4.12,

item d)
iii)
Footnot

e4

Delete footnote 4.

Footnote 4 makes an unjustified assumption that PE
of rapid fuel damage mechanisms is the only
possible solution. Fast closing hatches are clearly
another. Constraining design options in this way is

not appropriate.

318.

UK

46

Page 23

Footnot
ed

Suggest change to footnote text:

“On many LWR designs, the technology used
for equipment hatches is generally not fast
enough to ensure re-closure and restoration of
the containment integrity. Therefore, unless
specific design provision is included, any
significant rapid fuel degradation mechanism in
shutdown operating modes with an open
containment should be considered for ‘practical
elimination’.

The point on equipment hatches is important and

relevant, but is perhaps too definitive.

From ONR'’s experience of assessing modern LWR
designs, many do not claim to be able to close
equipment hatches quickly. However, some have
made specific design provision for this, eg to

facilitate  in-vessel  retention and

recirculation.

passive

The footnote was modified, currently footnote 15:
In many LWR designs, the technology used for
equipment hatches might not be fast enough to
ensure re-closure and restoration of the containment
integrity before a radioactive release occurs.

In addition, last sentence was deleted to avoid a
recommendation in the footnote.

Last sentence was
deleted to avoid a
recommendation in
the footnote.

319.

Italy

23

412

b iii

carbon monoxide;

Semicolon, as the list is not finished yet

Considered during
technical edition
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320. | France | 58 | 4.12 [footnote|Most plant designs in various States locate the|A guide should not comment on what is the best] X |Currently footnote 16:
5 spent fuel pool outside of the containment,|option unless it is irrefutable. Either option has Several plant designs locate the spent fuel pool
ENISS | 39 given the slow kinetics of accidents likely to|advantages and disadvantages so both are valid. outside of the containment, given the slow kinetics
lead to severe damage of the fuel assemblies of accidents likely to lead to severe damage of the
stored in the spent fuel pool. The timescales fuel assemblies stored in the spent fuel pool. The
enable the implementation of on-site or off-site timescales involved enable the implementation of
prevention or protective measures. Fhis-option on-site or off-site prevention or protective
is-considered-as-the best choice-in-the decision measures. However, this does mean that any
making—process—compared—to—theadditional occurrence of significant fuel degradation in the
costs—andoperational-constrainis—the—spent spent fuel pool would directly lead to a large
fuel-pool-were—also—located—in—the reactor radioactive release. Therefore, any plant event
building: However, this does mean that any sequence with significant degradation of the fuel
occurrence of significant fuel degradation in the assemblies stored in the spent fuel pool has to be
pool would directly lead to a large radioactive considered for practical elimination.
release. Therefore, any accident sequence with
significant degradation of the fuel assemblies
stored in the spent fuel pool has to be considered
for ‘practical elimination’
321. | canada | 48 412, |iteme) Most plant designs in various States locate the\ynich option is referred to in sentence 3? From the Currently footnote 16:
Sentenc spent fuel p_ool_outside of_the con_tainment, given position of the text, it appears to be either on-site or Seve_ral plant desigr]s locate the spent fuel pqol _
03 the slow kinetics of accidents Ilke[y to lead 10| off_site protective measures. But it probably means outS|d§ of the_contalnment, given the slow kinetics
severe damage of the fuel_assemblles stored in|sEp outside containment. of accidents _Ilkely to Igad to severe damage of the
the spent fuel pool. The timescales enable the . e fuel assemblies stored in the spent fuel pool. The
implementation of on-site or off-site prevention Laterin the sentence, use of "also” implies two SFPs, timescales involved enable the implementation of
or protective measures. This-optien Locating|ONe inside, one outside. on-site or off-site prevention or protective
spent fuel storage outside of containment is measures. However, this does mean that any
considered as the best choice in the decision occurrence of significant fuel degradation in the
making process compared to the additional spent fuel pool would directly lead to a large
costs and operational constraints if the spent radioactive release. Therefore, any plant event
fuel pool were alse located in the reactor sequence with significant degradation of the fuel
building. However, this does mean that any assemblies stored in the spent fuel pool has to be
occurrence of significant fuel degradation in considered for practical elimination.
the pool would directly lead to a large
radioactive release. Therefore, any accident
sequence with significant degradation of the
fuel assemblies stored in the spent fuel pool has
to be considered for ‘practical elimination’.
322. UK 47 [Page 23|Footnot |Suggest “Therefore, any accident sequence with|Paragraph 4.5 is not as definitive as footnote 5 (it
e5 significant degradation of the fuel assemblies|says “it may be necessary.....).
stored in the spent fuel pool is likely to be a|Paragraph 4.16 is also less definitive than the
candidate for ‘practical elimination’ footnote (it says “should be considered in the
identification process....”, not “has to be”)
323. UK 48 |Page 23|Footnot |Delete 3 sentence starting “This opinion is....”| This is expressing an opinion on design choices for| X
e5 spent fuel storage which is not appropriate for this
guide.
324. | Egypt 6 4.12 (c) Severe accident sequences that could lead to|Wording/editorial issues X | The term is basemat

late containment failure such as

penetrations.
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(i) Basement—Basemat penetration or
containment
325. | Egypt 7 4.12 d) Severe accident with containment|Wording/editorial issues Considered by the
bypass such as: technical editor
(i) ....As the containment function
might be jeopardized jeopardised by the
initiating e
326. | Japan 16 | 4.13 The classification and grouping in para. 4.12 is[Should be specified the para. number for the safety X |Not considered
consistent with the recommendations provided|guide. Some references have been already specified. necessary, but
in SSG-53 [5] and SSG-2 (Rev. 1) [8] references to
highlighting some examples of severe accident paragraphs in SSG-2
conditions for  practical elimination (Rev. 1) and SSG-53
consideration. could be presented.
327. | WNA | 14 | 414 A phenomenological (top-down) approach,|In the case of containment bypass (VLOCA), the 4.16(a) A phenomenological (top-down)
which considers any phenomena that might|confinement function can be challenged before approach, in which phenomena are considered that
challenge the confinement safety function|getting into a severe accident might challenge the confinement function before or
before or in the course of a severe accident in the course of a severe accident, in order to define
a comprehensive list of plant event sequences, i.e.
as listed in para. 4.14;
328. | Egypt 8 4.15 ...(e.g. start-up, power operation, shutdown,|Wording/editorial issues Considered by the
refueling refueHing, maintenance)... technical editor
329. | France | 59 | 4.17 Consider deletion This typology could be usefull in another contextbut| X  [Text deleted
provide some confusion here
330. | Canada | 49 | 4.17 Delete paragraph. This paragraph adds nothing to the more[ X |[Textdeleted
comprehensive description in para 4.12.
331. | WNA 15 | 4.17 TFhree Four types of scenario can be § some events listed in 4.12 (d) and (e) are of this Text deleted
considered: type IV
(--)
Type IV: accident scenarios that include
confinement function degradation (or absence)
and that may escalate to severe fuel degradation
332. UK 49 |4.18& For 4.18 and 4.19, replace with the following|The distinction between the objectives of the section Accepted for 4.18 & 4.19
4.19 suggested text: “To achieve the objectives of|“IDENTIFICATION AND ASSESSMENT OF 4.19 Following the identification of relevant

practical eliminations, designers of new NPPs
will need to consider an appropriate short list of
accident scenarios, and undertake assessment
aimed at identifying design and operational
features that could be implemented, either for
prevention or for limitation of the consequences
of the severe accident condition.”

For para 4.27, suggest replace with: “The
overall effectiveness of the provisions identified
by the designer to practically eliminate large or
early releases should be demonstrated through a
safety assessment which includes engineering
judgement and deterministic and probabilistic
analyses. Some of the categories of conditions

SAFETY PROVISIONS FOR PRACTICAL
ELIMINATION” and “DEMONSTRATION OF
‘PRACTICAL ELIMINATION’” is currently not
clear.

Both sections talk about assessment. Para 4.19 says
“In this assessment and later in the demonstration of]
‘practical elimination” of a severe accident
condition.....”,  suggesting demonstration is
something different from assessment.

Para 4.27 says “The demonstration of practical
elimination can be considered as part of the design
and safety assessment process....”

event sequences, and grouping them into a smaller
set of plant conditions, as the next step, the designer
should undertake an assessment aimed at
identifying safety provisions in the form of design
and operational features that could be implemented
for demonstrating the practical elimination of each
relevant plant event sequence. In this assessment,
the following aspects should be considered:...

Accepted for 4.27 as:

4.27 The overall effectiveness of the safety
provisions identified by the designer to demonstrate
practical elimination should be demonstrated
through a safety assessment that includes
engineering judgement, deterministic analyses and
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defined in para. 4.12 for the demonstration of|It is not clear who is doing the different aspects, probabilistic assessments. The demonstration of
practical elimination entail very severe|when, with what scope, and for what purpose. practical elimination should be conducted as part of
challenges to the integrity of the physical the design and safety assessment process for the
barriers for radionuclide retention and|ltis suggested that the first section is concerned with plant, including the necessary inspection and
necessitate specific design and operation|design, whilst the second section is the safety surveillance processes during manufacture,
provisions for their practical elimination. Fhe|assessment showing the adequacy of the ‘final’ construction, commissioning and operation.
demonstration-of practical-elimination-can-be- |design.

; ‘ : ‘
assessment—process,—including—It should also
consider the necessary
inspection and surveillance processes required
during manufacturing, construction,
commissioning and
operation.

333. | France | 60 | 4.19 The assessment aims at identifying design and|Limitation of consequences is not part of practical| X ]4.19 Several plant designs locate the spent
operational features that could be implemented;|elimination fuel pool outside of the containment, given the slow
either for prevention or for limitation of the kinetics of accidents likely to lead to severe damage

i itien. of the fuel assemblies stored in the spent fuel pool.

In this assessment and later in the demonstration The timescales involved enable the implementation

of ‘practical elimination’ of a severe accident of on-site or off-site prevention or protective

condition, the following should be considered : measures. However, this does mean that any
occurrence of significant fuel degradation in the
spent fuel pool would directly lead to a large
radioactive release. Therefore, any plant event
sequence with significant degradation of the fuel
assemblies stored in the spent fuel pool has to be
considered for practical elimination.
) Avoiding the need to conduct on-site
actions or use off-site personnel or equipment.

Not understandable bullet
. .
— fe independe _ele_ eﬁ demg_
334. | ENISS | 40 | 4.19 Reword item (e): The independence of design|For clarification. It seems that some words are| X [4.19 ... (g) Avoiding the need to conduct

provisions from the capability for on-site
actions or use of off-site staff and equipment.

missing in the sentence to understand the point being
made. Unable to suggest an alternative!

on-site actions or use off-site personnel or
equipment.
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May be worth to clarify what has to be independent
from what: DEC versus DBA or/and Non-permanent
equipment versus on site equipment?

335. |Germany | 37 | 4.19 |Add The ability of the safety provision to provide|This point is mentioned in SSG-2 (7.70). It should 4.19 ... (d) The capability of safety
point |sufficient margins for  dealing  with|already be considered in the identification-process. provisions to provide sufficient margins for dealing
after (b) |uncertainties. with uncertainties and to avoid cliff edge effects;

336. Italy 24 | 419 |c . . X 14.19 (e) Potential drawbacks of safety Considered during
.(C) The_ potential drawbacks, _th_at might r}o_t be Meaning of the sentence is not clear. A possible provisions, which might only become evident after technical edition
immediately apparent, of additional provisions 2 - - - -
introduced: rephrasing is proposed. the plar)t is put into operatlon_(e.g. operational

' constraints or spurious actuations);

337. | France | 61 | 4.21 This identification aims at defining several X (421 The designer should establish a decision
options to be submitted to the decision-making making process for determining reasonably
process for establishing reasonably practicable practicable safety provisions to achieve practical
design and operational provisions to achieve elimination. Several options for safety provisions
practical elimination. Fhis—results—in-a-design|The concept of line of defence is not defined and should be developed and submitted to the decision
with—a—consistent-and—robust-combination—of|reference to DiD is not adequate here making process.
lines-ef- defence-in-depth

338. | Japan 17 | 421 This identification aims at defining several o . . X
options to be submitted to the decision-making The last words “combination of lines of defence in
process for establishing reasonably practicable|depth” are not clear.
g:&%ﬁa?ngi:ﬁﬁzi%ﬂnal provisions to achu_eve The last sentence should be deleted otherwise

h . : +a-Gesig ¢ replaced by “lines of defence” to “levels of defence
h . in depth”. The same comment is for para. 3.64.
lines-of defence-in-depth.

339. | France | 62 | 4.22 in-operation monitoring Separate the 2 words -in and operation). X (422 ...In applying the engineering design

rules and technical requirements, where relevant,

ENISS | 41 appropriate testing should be applied, operational
procedures should be followed, and, in operation,
surveillance as well as in-service testing and
inspection should be conducted.

340. | Canada | 50 | 4.22 [Sentenc (It should be verified that the corresponding|«confidently" used this way is usually interpreted X
e2 appropriate - engineering design rules and|as mwith high confidence".

technical requirements have been followed to ] .
ensure that they would confidently achieve their| 1€ _level of confidence appropriate for the
safety function, under the prevailing conditions, [Provisions would be those that apply to the plant
e.g. the harsh environmental conditions state in question. E.g. high confidence for DBA,
associated to a severe accident. best-estimate for DEC. See SSG-2.
341. UK 53 | 4.22 Suggest replace the 1% sentence with: A repeat of comment made by the UK at Step 7 prior 4.23 Safety provisions for demonstrating

“The design provisions considered in practical
elimination assessments should be identified on
a case-by-case, and, where relevant, associated
to the appropriate level of defence in depth or
plant state at which the sequence of events
would be interrupted to prevent unacceptable
consequences.”

to MS comment stage:

“The design of provisions for practical
eliminations.......

This reads like some design provisions are to be
practically eliminated, rather than being there to
practically eliminate large or early releases.

practical elimination of some severe accident
conditions could include operational provisions as
well as design provisions, and as such they could
involve the performance of operator actions (e.g.
the opening of primary circuit depressurization
valves to prevent high-pressure core melt
conditions). In such cases, a human factor
assessment should be part of the justification

supporting any claim for high reliability of operator

80/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for
ment No. ed ted |modification/rejection
No.
actions. The human factor assessment should
address the following:

342. | France | 63 | 4.23 (The detrimental impact on safety of spurious|This refer to previous text under parenthesis, to be| X |Text deleted

opening should be taken into account in the|consistent this should also be under parenthesis.
ENISS | 42 design.)

343. UK 50 | 4.23 Change to: “The detrimental effect on safety of o . . . Added in 4.19 as
any such spurious actions should be.....” As worded this is restricted to spurious opening of a 4.19 .. (@) Potential drawbacks of safety

depressurisation valve, but should be more provisions, which might only become evident after
generally applicable. the plar)t is put intq operation_(e.g. operational
constraints or spurious actuations);

344. | Japan 18 | 4.23 Design provision and operational provision for o Text deleted Spurious opening is
practical elimination of some severe accident|Clarification. not meant to be a
conditions could require human actions to be Human errors which should be taken account are not human error.
performed (e.g. the opening of primary circuit|only ~“spurious opening (of primary circuit
depressurization valves to prevent high-|depressurization valves)” but all errors of human The subject here is
pressure core melt conditions). In this case a|actions. that the possibility
human factor assessment should be part of the that a the valves could
justification needed to support any claim for open spuriously when
high reliability of operator actions. The not required should
detrimental impact on safety of human action be also taken into
errors spuriots—epening should be taken into account
account in the design.

345. India 20 | 4.23 |Line2 |Local actions (including dependent actions) In the severe accident scenario, dependent human Not understandable
actions play major role so this aspect needs to be and clear
highlighted. It can only make the

message complicated
All human actions are
dependent on
something (other
actions, time
available,
instrumentation,
procedures and
several performance
shaping factors).

346. Italy 25 | 424 1 [...] claimed to contribute towards the T X Considered during
“ . L ypo - ”

practical elimination™ [...] technical edition

347. |Germany | 38 | 4.24 Some design and operational provisions|Please make clear that these are examples of 4.24 Some safety provisions claimed to

claimed to contribute towards for the “practical
elimination” of some severe accident sequences
could be vulnerable to potential human errors
prior to the accident. This type of human error
could cause latent risks to be introduced that
might prevent successful operation when called
upon during an event or accident. In such a case,
the SSCs used to deliver the action should be
subject to relevant operational provisions (e.g.
periodic __testing, _in-service _inspections,

measures against human errors and not vice versa

contribute towards the practical elimination of some
event sequences could be vulnerable to human
errors that might have occurred prior to the onset of
the accident. Such human errors could introduce
latent risks that might prevent successful operation
of a system or component when it is called upon
during an event or accident. In such cases, the
system or component used to perform the action
should be subject to relevant operational provisions
(e.g. periodic testing, in-service inspection and
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commissioning tests following maintenance surveillance, qualification tests following
activities, periodic system alignment checks) to maintenance and periodic system alignment checks)
limit the risk from this type of human error {e-g- to limit the risk from human errors of this type.
comn .'SS"Q g—tasts—following —maintena .EE
348. | Canada | 86 | 4.25 Combine these paragraphs to eliminate|Paras 4.25 and 4.28 are almost the same. X
and repetition.
2.28

349. | France | 64 | 4.29 For each accident sequence group considered|Grouping of sequences to make demonstration| X [4.29 For each group of event sequences

for ‘practical elimination’, an assessment has to|manageable is identified in para 4.12 considered for practical elimination, an assessment
ENISS | 43 be performed to demonstrate the acceptability should be performed to demonstrate the
of the design. effectiveness of the associated safety provisions.

350. | ltaly [ 26 | 431 Comment: as described in the IAEA Safety Report X Here (para 4.31) we
Series N0.52 (2008) different sources of focus only those
uncertainties are present. Therefore, it should be uncertainties related
considered not only “Uncertainties due to limited to lack of knoyvlr_edge.
knowledge of some physical phenomena, in Other uncertainties
particular those resulting from severe accident are considered in
phenomena ...” but also all the other possible para. 4.40
sources of uncertainties. This should be considered
in a revised paragraph.

351. | Canada | 51 | 4.32 Suggest a footnote ’t’hat_ explains that. the “high Although this comes from SSR-2/1, it should not be X |The acceptable “hi%h
level_ of confidence” will not be as high as that overemphasized. It is impossible to achieve that level of conﬁdence_
applicable to the frequencies of DBAs. same "high” level of confidence as for the for the demonstration

likelihood of more frequent accidents such as DBA. of PE depends on the

national regulatory
Similarly, we cannot have a DBA-level of high authority. The IAEA
confidence in predictions of consequences for should not substitute
accidents with extreme conditions and poorly the national
understood phenomena. regulatory authority
We must acknowledge that a DBA level of in that interpretation.
confidence is not possible.

352. | Canada | 87 4.33 Change to “to the extent practicable” Use of “to the extent possible” means that X 435 The demonstrathn that certain plant
“4.33 The demonstration of very low likelihood |EVerything possible must be done, even if it is not ::ﬁugrr:ctisefgseszgﬁgﬁlgfuennl Il?sL)é:ﬁ]OZCsuLz?: uld
with a high level of confidence should rely on|Practicable. It would perhaps be possible to perform yontineé nent or eng g aspects,

e severe accident experiments at full scale. But it deterministic considerations, supported by
the assessment of ~engineering aspects, : penme robabilistic considerations to the extent
deterministic considerations, supported by[Would likely not be practicable. proba P -
nistl laerations, - supp Y practicable, taking into account the uncertainties
prob_ablllstlc _con5|dera_t|on_s to the extent due to the limited knowledge of some physical
possible practicable, taking into account ...” phenomena.
353. | Canada | 52 | 4.33 Change “reliable prediction” to “best estimate X (432 Computer codes and calculations used to

prediction”.

As for 4.32, it will be impossible to achieve the
level of reliability we expect in DBA analysis. This
must be acknowledged. SSR-2/1 allows best-
estimate analysis for DEC. For accidents more
severe than DEC (requiring PE), a best-estimate

support the demonstration of practical elimination
should be verified and validated and models used
should reflect best understanding of the physical
phenomena involved so as to provide acceptable
prediction of the event sequences and the
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approach can be used. SSG-2 acknowledges the phenomena involved. Section 5 of SSG-2 (Rev. 1)

difficulties: [9] provides recommendations on the use of

. . computer codes for deterministic safety analyses.

"'7.67. Analysis of severe accidents should be

performed using a realistic approach (Option 4 in

Table 1, Section 2) to the extent practicable. Since

explicit quantification of uncertainties may be

impractical due to the complexity of the phenomena

and insufficient experimental data, sensitivity

analyses should be performed to demonstrate the

robustness of the results and the conclusions of the

severe accident analyses."

This difficulty is acknowledged in DS508 para 4.39.

It would be better not to set unattainable expectations

in 4.32 and 4.33 only to acknowledge later that they

cannot be met.

354. | Japan 19 | 433 Computer codes and calculations used to support X
the demonstration of ‘practical elimination’|COMpleteness.
should be verified and validated. and reflect best|\erification and validation is the crucial concept for
knowledge so as to provide reliable prediction of|computer codes and calculation stated in SSR-2/1
the accident sequences and the involved|(Rev. 1) para. 5.47 (a).
phenomena.

355. UK 51 | 4.33 Add to second sentence “...(SSG-2 provides|For completeness X |Added at the end of para 4.32
further guidance on use of computer codes for
deterministic analysis).

356. | Canada | 88 | 4.35 [2M Revise for clarity. Needs revision for clarity. What “dedicated|] X [4.36 The demonstration that an event

sentenc condition”? “To assess” what? sequence can be practically eliminated should
e consider the following, as applicable...

357. | France | 65 | 4.36 In practice, the physical impossibility approach X [4.34. ...An example is the practical elimination of
is limited to very specific cases.... the effect of heterogeneous boron dilution, for
—An—example—eould—be—the—effect—of| The example does not seem relevant which the main protection is provided first by
heterogenesus—horen—diution—for—which—the injecting a limited volume of non-borated water
main-protection isprovided by ensuring a which does not allow that effect to happen and
negative-reactivity-coefficientfor-all-poessible second because of the negative reactivity
combinations-of-the-reactor-power-and-coolant coefficient for all possible combinations of the
pressure-and-temperature—n-this-casephysical reactor power and coolant pressure and
impossibility-apphies-enly-te-a-promptreactivity temperature. In this case, only a prompt reactivity
insertion-aceident: insertion accident could be considered physically

impossible.

358. | France | 66 | 4.37 : i : This too straightforward affirmation is disputable 4.35 The demonstration that certain plant

T - -
definition-a-probabilisticnetion-. Although...

and provide non guidance

sequences are extremely unlikely to occur should
rely on the assessment of engineering aspects,
deterministic considerations, supported by
probabilistic considerations to the extent
practicable, taking into account the uncertainties
due to the limited knowledge of some physical
phenomena.
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359. | Canada | 89 | 4.37 Delete text in brackets. AOO, DBA and DEC are not levels of defence in 4#2_ ed !f:ﬂe ever:: se;quence t:’ be practically The;?;:_xtdv;/as "

. . eliminated is the result of an event sequence in modified to avoi
4.37  When the accident sequence to be depth, tr-1ey are plant states. o which the confinement function degrades before ambiguity among
‘prqctzcally eliminated’ is the result. of an|DEC without fuel degradation is not even a plant core melt occurs, then it should be demonstrated, plant states and
accident sequence where the confinement|state. with a high degree of confidence, that core melt defence in depth
function is degraded before the core melt, then will be prevented. This means that, at least, the levels.
core me_lt has to be_prevented with a high degree usual levels of defence in depth should be
of confidence. This means that, at least, the implemented (i.e. for anticipated operational
?;‘;?émlégf: | of defence in depth should be occurrences, design basis accidents and design
b (AOO,DBA-and DEC-withoutfuel extension conditions without fuel degradation) with

degwtadaﬂef) and enhance them when enhancements, as necessary, to prevent design

necessary. extension conditions with core melt.

360. India 21 | 4.37 |Linel |The expression ‘extremely unlikely’ is by|a) Inclusion of a quantitative probabilistic target will Providing a frequency
definition a probabilistic notion.  The|be useful, though may not be may not be a single target is misleading
quantitative target for these types of events|criterion. Based on the current experience, a value since the approach is
could be less than 1E-7 per year. of 1E-7 per year could be considered as benchmark. to strive for providing

first a justification of
physical impossibility
and later use the
probabilistic insights
to substantiate the
assumptions
considered.

361. | France | 67 | 4.38 The demonstration of very low likelihood with|“line of defence” is an inadequate term that provide 4.36 The demonstration that an event
a high level of confidence should rely on the|a fuzzy potential link with DiD sequence can be practically eliminated should
assessment of engineering aspects, consider the following, as applicable:
deterministic considerations, supported by @) An adequate set of safety provisions,
probabilistic considerations to the extent including both equipment and organizational
possible, taking into account the uncertainties provisions;
due to the state of knowledge of some physical (b) The robustness of these safety
phenomena. The demonstration for a condition provisions (e.g. adequate margins, adequate
to be ‘practically eliminated” should consider reliability, qualification for the operational
the following, as applicable: conditions);

@) The several —lines—of —defence (c) The independence between these safety
consisting an adequate set of equipment and provisions (i.e. an adequate combination of
organisational provisions; redundancy, physical separation, diversity and
(b) The robustness of these provisions functional independence).

ofthese lines-of defence (e.g. adequate margins,

adequate reliability, qualification against

operation conditions);

(©) The independence between these

provisions lines—of—defence—(i.e. adequate

combination of redundancy and physical

separation, diversity, functional independence

362. | France | 68 | 4.39 Deterministic analysis of severe accidents|Practical elimination by demonstration of extreme 4.37 Deterministic analyses of severe
should be performed using a realistic approach|unlikelihood with a high level of confidence implies accidents should be performed using a realistic

ENISS | 44 (see Option 4 in Table 1, Section 2 of SSG-2|a conservative approach rather than a best estimate approach (see Option 4 in table 1 of SSG-2 (Rev. 1)

(Rev. 1) [8]) to the extent practicable. Because

one and should be recognised as an approach. This

[9]), to the extent practicable. Because explicit
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explicit quantification of uncertainties may be|could be argued to be more appropriate particularly quantification of uncertainties might be impractical
impractical due to the complexity of the|when sequences are being grouped as discussed in owing to the complexity of the phenomena and
phenomena and insufficient experimental data, |para 4.12. insufficient experimental data, sensitivity analyses
sensitivity analyses should be performed to should be performed to demonstrate the robustness
demonstrate the robustness of the results and the of the results and to support the conclusions of the
conclusions of the severe accident analyses. analyses. Sensitivity studies could also be used to
Sensitivity studies could also be used to confirm confirm the adequacy and representativeness of the
the adequacy of conservative bounding selected severe accidents considered for the
analysis. bounding analysis.

363. | France | 69 | 4.40 The decision whether or not to establish 4.38 If probabilistic arguments are used to
probabilistic targets to support the ‘practical support a claim that a particular event sequence has
elimination’ of accident sequences that could been practically eliminated, it should be ensured
lead to unacceptable releases, falls under the that the cumulative contribution of all the different
responsibility of the regulatory body. When it is event sequences considered does not exceed the
claimed that a particular accident condition has|Not consistent with requirement, it could not be done target frequency for early radioactive releases or
been practically eliminated en-the-basis with the|only on this basis large radioactive releases, if such a target has been
support of probabilistic arguments, it needs to claimed by the designer or operating organization in
be taken into account that the cumulative the safety assessment of the plant or has been
contribution of all the different cases must not established by the regulatory body.
exceed the target for large or early release
frequency where such a target has been
established by the regulatory body

364. UK 52 | 4.40 Propose deleting the first sentence of para 4.40|Although para 4.37 rightly says “demonstration of

and modifying the second:

lead to unacceptable releases, falls under the
responsibility of the regulatory body. When it is
claimed that a particular accident condition has
been practically eliminated on the basis of
probabilistic arguments, it needs to be taken
into account that the cumulative contribution of
all the different cases must not exceed the target
for large or early release frequency where such
a target has been claimed by the NPP designer /
operator in its safety assessment report or
established by the regulatory body.

practical elimination cannot be approached only
probabilistically”, it does point out that ‘extremely
unlikely’ is a probabilistic notion and that
probabilistic targets do have a role to play.

Therefore, whilst probabilistic targets are not an
option, they are an important ‘leg’ of any safety
argument (but not the totality of the arguments).

Whether or not a regulatory body sets a specific
probabilistic target for a country should not be the
determining consideration of whether probabilistic
targets is considered are part pf the
designer’s/operator’s arguments.

ONR would not set a probabilistic target. It seems
unlikely many other regulatory bodies would have a
specific target in such a developing area when, for
example, IAEA has declined to set a target in SSR2/1
or this guide.

Most modern NPP designs are intended for
international deployment. It would be expected that
claims of practical elimination would be put forward
for a design (with a probabilistic claim), independent
of the regulatory regime it is being proposed for.
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365. | canada | 53 | 4.41 [Sentenc |Clarify the text. Not clear what model is referred to. Is this an 4.35 The demonstration that certain plant
el analytical model of accident progression or a sequences are extremely unlikely to occur should
probabilistic model to combine frequencies of all rely on the assessment of engineering aspects,
contributing "failures” leading to the large or early deterministic considerations, supported by
release that must be eliminated? Potentially, it could probabilistic considerations to the extent possible,
mean either or both. taking into account the uncertainties due to the
limited knowledge of some physical phenomena.
Although probabilistic targets can be set (e.g.
frequencies of core damage or of radioactive
releases), the demonstration of practical elimination
cannot be approached only by probabilistic means.
Probabilistic insights should be used only in
support of deterministic and engineering analyses.
Meeting a probabilistic target alone is not a
justification to exclude further deterministic and
engineering analyses and possible implementation
of additional reasonable safety provisions to reduce
the risk. Thus, the low probability of occurrence of
an accident with core damage is not a reason for not
protecting the containment against the conditions
generated by such an accident. In contrast, design
extension conditions with core melting are required
to be postulated in the design, in accordance with
Requirement 20 of SSR 2/1 (Rev. 1) [1].
366. |Germany [ 39 | 4.41 (First ... The validity of the model used should be|Adding this point makes it clearer that this part of the 4.39 The validity of any probabilistic models
sentenc |checked against the dedicated condition to|validation needs special attention. used should be checked against the event sequence
e assess. Assumptions made for the proof must be at hand. Assumptions made in support of this check
well justified and validated. should be well justified and validated.
367. | WNA 16 | 4.43 |(additio [When the accident sequence to be ‘practically|This family (type IV) is the most important one and 4.42 If the event sequence to be practically
n) eliminated” is the result of an accident sequence|(demonstration ~ should rely on  existing eliminated is the result of an event sequence in
where the confinement function is _degraded|demonstration. Only a complement is necessary. which the confinement function degrades before
before the core melt, then core melt has to be core melt occurs, then it should be demonstrated,
prevented with a high degree of confidence. with a high degree of confidence, that core melt
This means that, at least, the usual lines of will be prevented. This means that, at least, the
defense in depth should be implemented (AOO, usual levels of defence in depth should be
DBA and DEC without fuel degradation) and implemented (i.e. for anticipated operational
that additional prevention should also be occurrences, design basis accidents and design
implemented. extension conditions without fuel degradation) with
enhancements, as necessary, to prevent design
extension conditions with core melt.
368. | WNA 17 5 the title of section 5 should also be changed in 5. IMPLEMENTATION OF DESIGN
the table of content PROVISIONS FOR ENABLING THE USE OF
NON-PERMANENT EQUIPMENT FOR POWER
SUPPLY AND COOLING
369. India 22 [Headin IMPLEMENTATION OF DESIGN |Editorial X
g PROVTHONS—PROVISIONS FOR
before ENABLING THE USE OF
5.1
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NONPERMANENT  EQUIPMENT
POWER SUPPLY AND COOLING

FOR

370.

Israel

Table of contents

and
(par. 5.1)

section 5

COMMENTS

Section 5 in the table of contents is named:
Minimization of the Radiological Consequences
of Very Unlikely Conditions Exceeding the
Plant Design Basis, while in the text (preceding
paragraph 5.1) this section is named:
Implementation of Design Provisions for
enabling the Use of Non-Permanent Equipment
for Power Supply and Cooling (with
misspelling of Provisions). Following the
context of the text of section 5, it seems that the
table of contents has to be corrected.

Reason

Clarity / Editorial

Table of contents updated at the end of the drafting
the document,

371.

ENISS

45

51

As an application of SSR-2/1 requirement 14,
the design basis of items important to safety at
nuclear power plants is should be established
taking into account the most limiting conditions
under which they need to operate or maintain
their integrity. This includes the conditions
resulting from internal and external hazards.
The external hazards and relevant combinations
to be considered, as per requirement 17 of SSR-
2/1 are identified and their relevant severity to
achieve adequate protection of the public and
the environment is defined as part of the site
evaluation (SSR-1). A monitoring (req 28 of
SSR1) over the plant lifetime is also required to
identify potential evolutions (climate change) to
confirm the plant design or anticipate the need
for enhancements.

The sentence does not introduce the need for an
appropriate initial definition of the severity of
external hazard through the site evaluation, just
taking it as a given. This is not so obvious and has to
be reminded.

Indeed, a good starting point in the definition of a
“strong” design is a key point in this section of the
document. It’s easy and easier to improve a “weak”
design. Before requiring more, it’s important to
clarify the starting point.

372.

Italy

27

51 |4

[...] some conditions, exceeding the margins of

Sentence is convoluted

373.

France

70

51

the design of some SSCs, arise |[...]
- s of i - :

This article is out of scope of chapter 5 considering
chapter 1. Moreover, its wording is not consistent
with SSR-2/1

5.1 As an application of Requirement 14 of
SSR-2/1 (Rev. 1) [1], the design basis for items
important to safety should be take into account the
most limiting conditions under which they need to
operate or maintain their integrity. This includes the
conditions resulting from external natural hazards.
In accordance with Requirement 17 of SSR-2/1
(Rev. 1) [1], the effects of external hazards and
relevant combinations of hazards are required to be
evaluated. This is done is as part of the site
evaluation for the plant (see IAEA Safety Standards
Series No. SSR-1. Site Evaluation for Nuclear
Installations [16]).

Considered during the
technical edition
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margin-of the mostvulnerable SSC-important to
have-beercasestnwhich-some-externabnatural
hazards,such-as-extreme-earthguakes, floods
and-—tsunamis—have —exceeded—the—levels
constderedforthe-designas—aresultfrom-the
agast-exiernal-hazardsfor-such-ecases—tn-the
design?
374. UK 54 52 Add the fqllowmg.to the staljt of the 1% sentence: Link the need to consider beyond design basis X 153 To provide r_esmence agam_st levels of
“To provide resilience against natural hazards|,a7ards (para 5.1) with the subject of this section exte_:rnal hazards exc_eedlng those conS|_dered_for
exceeding those considered in the design,.....” |\vhich is the consideration of non-permanent design, several requ1rements_ are est_abllsh_ed in
equipment. This is also the subject of footnote 8 SSR-2/1 (Rev. 1) [1] regarding the inclusion of
which should be linked to this paragraph. features in the Qe5|gn to enable the s_afe use of non-
permanent equipment for the following purposes :
375. | Canada | 54 5.3 Provide a full quote from SSG-2. Better to include the whole of SSG-2 para 7.51 or 55 o The aim of the use of non-permanent
7.64 as this establishes that non-permanent equipment is to restore safety functions that have
equipment can be credited in the long term. been lost, but it should not be the regular means for
. T coping in the short term phase for design basis
7.51. Non-permanent equipment should not be accidents or for design extension conditions (see
considered in demonstratl_ng the adequa_cy of th_e also paras 7.51 and 7.64 of SSG-2 (Rev. 1)).
nuclear power plant design. Such equipment is
typically considered to operate for long term
sequences and is assumed to be available in
accordance _with the emergency operating
procedures or accident management guidelines. The
time claimed for the availability of non-permanent
equipment should be justified."
376. UK 55 5.3 Suggest changes to 2™ & 3" sentences: The last sentence refers to the statement in SSG-2 55 Non-permanent equipment is primarily Accepted but there is
“Consistent with the intentions of para. 7.51 of|that non-permanent equipment should not be intended for preventing unacceptable radioactive a need to mention that
SSG-2 (Rev. 1), the aim of the use of such|considered for demonstrating the design. This consequences in the long term phase of accident such equipment
equipment is to restore safety functions that|sentence does not seem to be consistent with much conditions and after very rare events (e.g. natural should not be
have been lost, but not to be the regular means |of this section. For example, 5.10, 5.11 & 5.12 external hazards exceeding the levels considered for considered during the
to achieve these functions in accident|recognise the potential benefits (if justified) of non- the design, derived from the hazard evaluation for short term phase of
conditions.” permanent equipment in addition to fixed installed the site) for which the capability and availability of the accident
Delete 3" sentence “Nen-permanent-eguipment|equipment, and that it can be credited - ONR would design features installed on-site might be affected. sequences for DEC.
ited— i support this position. The aim of the use of non-permanent equipment is
adequacy-of the-nuclearpowerplant-design{see|lt also includes footnote 8, but this appears to be to restore safety functions that have been lost, but it
para—/-5L0F SSG-2-tRev 8- referring to the requirements from SSR 2/1 for should not be the regular means for coping in the
connection points, not on whether the associated short term phase for design basis accidents or for
equipment can be credited. design extension conditions (see also paras 7.51 and
The issue 7.64 of SSG-2 (Rev. 1)).
377. | lsrael 2 |Paragra These paragraphs address the extent of "credit" Appropriate wording
phs 5.3, which can be given to non-permanent Clarity according to the
-5.10, equipment. We would like to suggest to IAEA Safety
5.11, reconsider some of the phrasings in these Standards in use and
5.12 IAEA Safety
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and
5.16

paragraphs in order to avoid some possible

misunderstanding on that issue of "credit":

In paragraph 5.3 we find: Non-permanent
equipment should not be credited in
demonstrating the adequacy of the nuclear
power plant design.

In paragraph 5.10: .. an adequate balance
between fixed equipment and non-permanent
equipment should be implemented.

Paragraph 5.11: The storage location of non-
permanent equipment at distance from the units
can be of advantage in the case of some extreme
natural hazards.

Paragraph 5.12: If non-permanent equipment is

credited, its installation and use should be
documented, and comprehensive training,
testing and drills should be periodically
conducted to maintain proficiency in the use of
the equipment and associated procedures.

And finally in paragraph 5.16: Where there is
high confidence of the timely connection and
operation of non-permanent equipment, their
use could be credited for accident management
to  prevent  unacceptable  radiological
consequences.

Glossary was
considered by the
technical editor.

378.

France

71

5.4

In order to approach the implementation of
design features for using non-permanent
equipment, levels of natural hazards exceeding
those considered for design, derived from the
hazard evaluation for the site should be
considered and their consequences evaluated as
part of the defence in depth approach. This
should be done to establish accident
management measures to increase the response
capability of the nuclear power plant-se-as-te
conseguences-very-unlikely

Depending on the
radiological

interpretation of harmful

consequences,
equipement could be fully indaequate

nonpermanent

5.6 To meet the requirements set out in para.
5.3, levels of natural hazards exceeding those
considered for design, i.e. those derived from the
hazard evaluation for the site, should be considered
and their consequences should be evaluated as part
of the defence in depth approach. Particularly for
external hazards, if the design basis for the plant is
well established, it is expected that the frequency of
occurrence of a natural hazard of a severity
significantly exceeding the levels considered for
design will be very low. However, as such
frequencies are generally associated with significant
uncertainties, the behaviour of structures, systems
and components to loading parameters resulting
from levels of external hazards exceeding those
considered for the design should be well
understood.
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379. | France | 72 55 However, as such frequencies are generally|It may be interesting to get information on marginto| X |5.7 An evaluation should be conducted to
associated with significant uncertainties, #is|identify pitfalls of cliff-edge effects, but it’s not clear demonstrate that the plant would be able to cope
ENISS | 46 very-impertant-to-understand the-behavieurof|why this is “very important”. with a hazard of a severity exceeding the levels
} } for{What is important is : considered for the design as follows:
levels of external hazards beyond abeve the|l. Have agood and reasonable level of magnitude . To a certain extent, on the basis of the
design basis, the plant should be able to cope for design basis external hazard (see comment demonstration of the margin of a set of structures,
with the situation: on5.1) systems and components that are necessary to reach
e  To a certain extent, on the basis of|2.  Have a certain margin to accommodate higher a safe state, against the resulting loading of such a
the demonstration of the behaviour levels, at least to manage a severe accident. situation;
(margin) of a set of SSCs (that are|3.  Recognise that at some point the design margin . After the main effects of the hazard have
necessary to reach a safe state), will be exceeded and the possibility to use non- passed, and/or in addition to this, on the basis of the
against the resulting loading of such permament equipment especially off-site ones use of non-permanent equipment to restore the
a situation, have to be enabled. necessary safety functions.
After the main effects of the hazards, on the
basis of the use of non-permanent equipment to|Vocabulary: DS498 is using the wording “beyond
restore the necessary safety functions. design basis” Suggest to use it to be consistent.
Alternative is to stick to 5.21a: “levels of natural
hazards exceeding those considered for design”
380. | France | 73 55 Delete footnote Use of non permanent equipement are generally not| X
acceptable for practical elimination (how to prenvent
early releases with non permanent equipement...)
381. UK 56 55 Delete footnote 9: Para 5.5 seem reasonable, but footnote 9 does not| X
“The—coneept—of practicalelimination—is—net|make sense. It seems to be saying that PE is not
applied—to—external-hazards—within—thesafety|applied to external hazards, but the reasons for this
analysis-due-to-thedifficulties-in—providing—a|are not clear (other than that there are ‘difficulties”).
safety-demeonstration-based-on-design—features| This seems to be inconsistent with para 4.25.
eempaFable—te—the—qu—set—ef—eases—addFessed—H-} ONR’s current expectation is that early or large
Section-4,-and-it-is-necessary-to-ensure4R-6theF e |ases arising form extreme external hazards
terms-that-the Fisk-of-early-radioactive-releases| s o4 be practically eliminated to the extent
orlarge—radioactive eleases—as—a—resuk—trem. possible, rather than it not being applied.
1 ] low?
382. | Canada | 90 55 55 Non-permanent equipment is primarily

Add additional text to complete the guidance
of SSG-2 Rev 1.

“5.5 Non-permanent equipment should
not be credited in demonstrating the adequacy
of the nuclear power plant design in the short
term. It may be credited for long term for long
term sequences and is assumed to be available
in accordance with the emergency operating
procedures  or  accident  management
guidelines. (see para. 7.51 of SSG-2 (Rev. 1)
[8]1.”

SSG-2 Rev 1 para 7.51 is misleading. The first
sentence appears to be clear that non-permanent
equipment cannot be credited. However, the
following sentence contradicts it and explicitly
allows credit to be taken for the operation of non-
permanent equipment in long-term sequences.

DS508 should not mislead by quoting selectively.

intended for preventing unacceptable radioactive
consequences in the long term phase of accident
conditions and after very rare events (e.g. natural

external hazards exceeding the levels considered for
the design, derived from the hazard evaluation for
the site) for which the capability and availability of
design features installed on-site might be affected.
The aim of the use of non-permanent equipment is
to restore safety functions that have been lost, but it

should not be the regular means for coping in the
short term phase for design basis accidents or for

design extension conditions (see also paras 7.51 and

7.64 of SSG-2 (Rev. 1)).
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383. | Egypt 9 55 ..., it is very important to understand the Considered by the
behavior behaviour of SSCs... technical editor

384. | France | 74 5.6 For each relevant scenario of an external hazard |Suggest to use the wording “beyond” as per DS498| X |5.8 For each relevant scenario involving an
beyond abeve the design basis, the evaluation |instead of “above” or to use the terminology of SSR- external hazard of a level beyond the design basis,

ENISS | 47 should identify limitations on the plant response|2/1 req 5.21A (levels of natural hazards exceeding the evaluation should identify limitations on the
capability and should define a strategy to cope|those considered for design, ...) response capabilities of the plant and a strategy
with these limitations. should be defined to cope with these limitations.

385. | France | 75 | 5.6a A robustness analysis of a relevant set of items|For most SSCs, their design is not directly linked to] X |5.8(a) A robustness analysis of a relevant set of
important to safety to estimate the extent to|a level of hazard (internal flooding, Tornado...) so items important to safety to estimate the extent to

ENISS | 48 which those items would be able to withstand|better to stick to SSR-2/1 terminology which those items would be able to withstand levels
levels of natural hazards exceeding those of natural hazards exceeding those considered for
considered for their design basis: design;

386. | France | 76 | 5.6b An assessment of the extent to which the|If the meaning behind “safety functions” is the loss| X |5.8(b) An assessment of the extent to which the
nuclear power plant would be able to withstand |of the three fundamental safety functions (Cooling, nuclear power plant would be able to withstand a

ENISS | 49 a loss of a large number of SSCs the-safety|Reactivity, Confinement), it’s hard to imagine loss of the safety functions without there being
funetions  without reaching unacceptable|limited consequences. unacceptable radiological consequences for the
radiological consequences for the public and the public and the environment;
environment Better to focus on SSC here. See also comment on
5C below.

387. | France | 77 | 5.6c A definition of the coping strategies to limit and|{Idem. ~ “Key” is  generally = seen as| X ]5.8(c) The coping strategies to limit and

mitigate the consequences of the scenarios|“main/fundamental” safety functions. mitigate the consequences of scenarios that could
ENISS | 50 leading to a loss of some key safety functions lead to a loss of relevant safety functions;

388. UK 57 5.7 Suggest 2™ sentence is deleted: The text is contradictory. It suggests that some 5.9 Some aspects of the use of non- X | Modified as presented
“Heoweverwhere-applicable;specific facilities|aspects cannot be fully considered at the plant design permanent equipment and the associated safety
and-egquipment-should-beconsidered-at the-final|stage (to be considered in later phases), but then says assessment cannot be fully considered in detail at
stage—of the—design—ef—new—nuclear—power|where applicable it should be considered at the final the design stage and should be considered in the
plants™ stage of the design. To simplify, suggest the commissioning and operation stages. However,

reference to the ‘final stage of design’ is just specific provisions to ensure radiation protection of
removed. operating personnel for the use of non-permanent

389. | France | 78 5.7 Some aspects of the use of non-permanent equipment should be considered at the design stage
equipment and the associated safety assessment of new nuclear power plants or during the

ENISS | 51 addressed in this Safety Guide cannot be fully implementation of modifications, where applicable,
considered in detail at the plant design stage and for nuclear power plants designed to previous
should be considered in mere-detail-during the standards.
commissioning and operation phases.
This is a key lesson from the Fukushima Daichi
However—To allow the use of non-permanent|events: to allow for the use of non-permanent
equipment, this including operating personnel |equipment.
protection, where applicable, specific facilities
and equipment, should be considered at the final|[May be worth to emphasize SSR-2/1 here.
stage of the design of new nuclear power plants.
The evaluation should consider the possibility
that multiple units at the same site could be
simultaneously affected
390. | France | 79 5.8 Consider deletion Out of scope It provides further

recommendations
related to para 5.7 and
5.8
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391

Canada

55

5.9

The coping strategies should be defined, and the
associated coping provisions should be
specified and designed taking into account the

meost-unfaveurable—possible scenarios defined

according to 5.4

This is unreasonable and includes everything that is
not actually impossible.

SSR-2/1 para 5.17 includes: "Causation and
likelihood shall be considered in postulating
potential hazards." which will allow screening out
of the crazy scenarios.

Design is based on the "hazard evaluation for the
site" which is the screened-in scenarios.

"5.21A. The design of the plant shall also provide for
an adequate margin to protect items ultimately
necessary to prevent an early radioactive release or
a large radioactive release in the event of levels of
natural hazards exceeding those considered for
design, derived from the hazard evaluation for the
site."

5.12 The coping strategies should be defined,
and the associated coping provisions should be
specified and designed taking into account the
possible scenarios, in accordance with para. 5.8.

392.

Germany

40

59

The coping strategies should be defined, and the
associated coping provisions should be
specified and designed taking into account the
most unfavourable possible scenario defined
according to 5.4.

Para. 5.4 is listing the scenario, no definition is
provided in it

5.12 The coping strategies should be defined,
and the associated coping provisions should be
specified and designed taking into account the
possible scenarios, in accordance with para. 5.8.

393.

Egypt

10

5.9

...designed taking into account the most
unfavorable unfaveurable possible scenario...

Considered by the
technical editor

394,

Indonesia

15

5.10

To make the coping strategies more reliable, an
adequate balance between fixed equipment and
non-permanent  equipment  should  be
implemented. This balance should be defined
considering the coping time, the time for
installation, flexibility of equipment for
different purposes, human reliability, human
resources and the total number of actions by
operating personnel needed for the whole
strategy. The use of permanent fixed equipment
should be preferred for the implementation of
short-term actions. However, use of non-
permanent equipment as backup to potentially
failed installed equipment, including for short-
term actions, may provide innovative and
diverse means to further reduce risk and should
be considered. NPP with a low power output, a
non-permanent system can be excluded

Consider adding ‘npp with a low power output, non-
permanent system can be excluded. ‘at the end of]
Para 5.10

Thisis notin
agreement with the
requirements

395.

France

80

511

The use of non-permanent equipment should be

credited-provided be such that ...

Consistency with art 5.3 that states that it should not
be credited
If the scope of this article is different, it should be

clearly explain
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396. | France | 81 | 5.12 H Where relevant non-permanent equipment is|Consistency with art 5.3 that states that it should not 5.15 The installation and use of non-
credited, its installation and use should be|be credited permanent equipment should be documented, and
documented, and ... If the scope of this article is different, it should be comprehensive training, testing and drills should be

clearly explain periodically conducted to maintain operator

397. | India 23 | 5.12 If non-permanent equipment is credited, its|Periodic surveillance is important aspect. proficiency in the use of the equipment and Equipment
installation and use should be documented, and|Periodic testing to ascertain healthiness of associated procedures. healthiness has never
comprehensive training, testing surveillance|equipment been used in the
and drills should be periodically conducted to safety standards and it
maintain proficiency in the use of the equipment seems to refer more to
& associated procedures and ascertain monitoring or
equipment healthiness. surveillance than to

testing.

398. | Canada | 56 | 5.15 5.16 Where there is h«gh reasonable'confidence The appropriate level of confidence is “reasonable”. Paragrgph de_leted
of the timely connection and operation of non- from discussions
permanent equipment, their use could be|[SSR-2/15.27 includes "The main technical from September
credited for accident management to prevent|objective of considering the design extension meeting.
unacceptable radiological consequences. conditions is to provide assurance that the design of

the plant is such as to prevent accident conditions
that are not considered design basis accident
conditions, or to mitigate their consequences, as far
as is reasonably practicable.”

Footnote 13 allows use of a "best estimate approach"”
to analysis of DEC.

399. India 24 |Page 30 Suggestion The clause 5.3 states “Non-permanent equipment Considered in paras
It will be useful to re-draft these clauses|should not be credited in demonstrating the 55 Non-permanent equipment is primarily
(clauses 5.11 to 5.16.) clearly differentiating|adequacy of the nuclear power plant design” intended for preventing unacceptable radioactive
these contexts. The clause 5.11- 16 mentions about “credit” for non- consequences in the long term phase of accident

permanent equipment. This is essentially in the conditions and after very rare events (e.g. natural
context of accident management/ restoration of external hazards exceeding the levels considered for
safety functions. the design, derived from the hazard evaluation for
The usage of same term “credit” although in the site) for which the capability and availability of
different contexts, may create ambiguity in the design features installed on-site might be affected.
interpretation of this guide. 5.13 ... The use of permanent fixed
equipment should be preferred for the
implementation of short-term actions. However, use
of non-permanent equipment should be considered
as backup to fixed equipment that might fail,
including for short term actions, as it can provide
innovative and diverse means to further reduce risk.

400. | France | 82 | 5.16 Where-there-is-high-confidence—of-the-timely|Consistency with art 5.3 that states that it should not| X  |Text deleted
connection—and—operation—of —non-permanent|be credited
equipment,—their—use—could—be—credited—for|If the scope of this article is different, it should be
accident-management-to—prevent-unaceeptable|clearly explain

ological
401. | WNA 18 | 5.16 5.16 Where there is high confidence of the Consider deleting 5.16 as it may suggest that non- Paragraph deleted

timely connection and operation of non-
permanent equipment, their use could be
credited for accident management to prevent

permanent could be used in the safety demonstration
or include a second reminder about the fact that non-
permanent equipment should not be considered in

from discussions
from September
meeting.
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unacceptable radiological consequences
(keeping in mind that « Non-permanent

equipment should not be considered in

demonstrating the adequacy of the nuclear

power plant design »
(7.51 and 7.64 of SSG-2 (Rev 1) [8] regarding

the availability of systems to be considered in

the safety demonstration).

Recommendations regarding the use of non-

permanent equipment in EOPs for prevention of

significant fuel degradation or in SAMGs to

mitigate the consequences of significant fuel

rod  degradations, and in  particular

recommendations _concerning their timely

connection and operation, are provided in SSG-

54, Accident Management Programmes for

Nuclear Power Plants [14].

demonstrating the adequacy of the nuclear power
plant design.

Reference to SSG-54 should be included (by the
way, SSG-54 [14] does not appear in the reference
list 1)

402.

Indonesia

16

All
annexe
s

The use of numbering style in both annexed,
e.g., I.x or ILix followed by a dot at the end of
the number is inconsistent with the use of
numbering style throughout the chapters

Consider using a consistent numbe5ring style
throughout the document, e.g., X.y with or without a
dot at the end of the number

Considered by the technical editor

403.

France

83

Annex
|

Annex | to be removed

If not deleted, at a very minimum:

. Title should be replaced by “preliminary
considerations in relation with practical
elimination concept

e each part of annex | should be
complemented with consideration of
existing guidances regarding the topic
they deal with (storage pool, main
primary components, criticality...).

Even if annex is not integral part of a standard, this
annex potentially challenges the consensus on this
DS.

Regarding the concerns identified in the main text of
the draft, it is better not to have detailed annexes that
would potentially reinforce the challenge of
requirements consistency.

Principle of annex was agreed during NUSSC
member meeting in February 20 but it was not
expected to be as such.

In particular, deletion of Annex 1 is highly

recommended:

- It seems to be a copy-paste of an annex of
TECDOC 1791 which is not a consensual
document. Even if annex is not part of a
standard document, having the same annex is
two different document would be a misleading
message

- It does not consider existing guidances
regarding the topic they deal with (storage
pool, main primary components, criticality...).

This Annex has been
agreed at the DPP and
later on at the NUSSC
WG meeting. Its
deletions should be
agreed by NUSSC.
TECDOC-1791 has
been the initial source
of this Annex since it
was already an IAEA
publication that has
been used as a source
of information in the
development of SSG-
2 (Rev.1) and other
IAEA publications. In
addition, even though
TECDOC-1791 is not
a consensus
document, it was
exceptionally
discussed by the
NUSSC for its
approval, which led to
resolve comments of
several NUSSC
members.
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404. | Egypt | 12 | Annex The design shall provide for sufficient flow|lt is proposed to be added in Annex . The purpose of this
| routes between separate compartments inside|This is an important requirement which is addressed safety guide is to
the containment. The cross-sections of openings|in SSR-2/1, Para. 6.27. provide
between compartments shall be of such|This should be reflected and explained in DS 508 recommendations
dimensions as to ensure that the pressure related to the
differentials  occurring  during  pressure implementation of
equalization in accident conditions do not result practical elimination
in unacceptable damage to the pressure bearing of plant event
structure or to systems that are important in sequences. Specific
mitigating the effects of accident conditions. recommendations
related to containment
are presented in SSG-
53.
405. |Germany | 41 1-2 (c) The metal component or structure needs to|Clarification. As option — defects-tolerant X |According to
be tolerant of for defects;. .. technical editor
406. India 25 1-2 (f) An effective in service inspection,|To avoid degradation and /or assist degradation of[ X
surveillance and chemistry control programme|the material for maintaining integrity of reactor
needs to be in place during the manufacturing,|coolant system
construction, commissioning and the operation
of the equipment to detect any defect or
degradation mechanisms and to ensure that the
equipment properties are preserved over the
lifetime of the plant.
407. | Canada | 57 1-7 I-7. Reactivity accidents can be very energetic|Protection can also be provided at level 3, for[ X |I-7. Fast reactivity accidents can be very

and have a potential to destroy the fuel and
other barriers. The prevention of such accidents
needs—te may be ensured at the first level of
defence in depth by proper design of the reactor
coolant system and the core, or at level 3 by
provision of two diverse, independent means of
shutdown. The main level 1 protection is may be
provided by the core nuclear characteristics
(such as the negative power coefficient of
reactivity in LWR reactors) an-everall-negative
reactivity—coefficient—under all  possible
combinations of reactor power, neutron
absorber concentration, coolant pressure and
temperature, being such as to contribute to the
practical elimination of events involving fast
reactivity insertion that could otherwise

|

defence in depth protection may be provided by

example in PHWRs with two diverse, independent
means of shutdown, together with small excess
reactivity and long prompt neutron lifetimes. This
can be more reliable than certain level 1 DiD
provisions such as administrative controls on boron
concentration or pump starting in PWR. Also,
consider the potential consequences of normally
screened-out sequences such as a main steam line
break in a PWR if there were no shutdown before the
cold water reached the core.

energetic and have a potential to destroy the fuel,
fuel cladding and other barriers. As far as possible,
the prevention of such accidents is to be ensured at
the first level of defence in depth by proper design
of the reactor coolant system and the core, or at the
third level of defence in depth by provision of two
diverse, independent means of shutdown.

1-8. The first level of defence in depth may
be provided by the core nuclear characteristics
(such as the negative reactivity coefficient in light
water reactors), which, under all possible
combinations of reactor power, neutron absorber
concentration, coolant pressure and temperature,
suppresses any increase in reactor power during any
disturbances and eliminate any uncontrolled
reactivity excursion. Therefore, this is a case of
demonstration of practical elimination by physical
impossibility of the event sequence.
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two independent, diverse means of shutdown of
the reactor core.

408. | Germany | 42 1-7 Reactivity accidents can be very energetic and |Clarification X |I-7. Fast reactivity accidents can be very
have a potential to destroy the fuel, fuel energetic and have a potential to destroy the fuel,
cladding and other barriers. fuel cladding and other barriers....

409. India 26 1-7 I-7. Reactivity accidents can be very energetic|For pressure tube based reactor type, it may not be I-7. Fast reactivity accidents can be very
and have a potential to destroy the fuel and other [possible achieve the overall negative reactivity with energetic and have a potential to destroy the fuel,
barriers. As far as possible, the prevention of|the core and RCS characteristics in the entire Power fuel cladding and other barriers. As far as possible,
such accidents needs to be ensured at the first|operating range. So for such designs, the systems the prevention of such accidents is to be ensured at
level of defense in depth by proper design of the|provided in the subsequent levels of DiD should be the first level of defence in depth by proper design
reactor coolant system and the core. In _most|highly reliable to practically eliminate the fast of the reactor coolant system and the core, or at the
NPP_designs, main protection is provided by an|reactivity addition events/ scenario which have a third level of defence in depth by provision of two
overall negative reactivity coefficient under all[potential to destroy multiple barriers. diverse, independent means of shutdown.
possible combinations of reactor power, 1-8. The first level of defence in depth may
neutron  absorber concentration, coolant be provided by the core nuclear characteristics
pressure and temperature, thus suppressing (such as the negative reactivity coefficient in light
reactor power increase during any disturbances water reactors), which, under all possible
and eliminating the reactivity hazards with help combinations of reactor power, neutron absorber
of the laws of nature (demonstration of practical concentration, coolant pressure and temperature,
elimination by impossibility of the conditions). suppresses any increase in reactor power during any
In some designs due to the inherent disturbances and eliminate any uncontrolled
characteristics of the core, where it may not be reactivity excursion. Therefore, this is a case of
possible to achieve the overall negative demonstration of practical elimination by physical
reactivity in the first level of defense, the impossibility of the event sequence.
subsequent levels of Defense in Depth should
be highly reliable making the scenario highly
improbable/practically eliminated.

410. [Germany | 43 -7 [Line3 |... The main protection is provided by an|Clarification 1-8. The first level of defence in depth may
overall negative reactivity coefficient under all be provided by the core nuclear characteristics
possible combinations of reactor power, (such as the negative reactivity coefficient in light
neutron  absorber concentration, coolant water reactors), which, under all possible
pressure and temperature, thus suppressing combinations of reactor power, neutron absorber
reactor power increase during any disturbances concentration, coolant pressure and temperature,
and eliminating the uncontrolled reactivity suppresses any increase in reactor power during any
hazards excursion with help of the laws of disturbances and eliminate any uncontrolled
nature (demonstration of practical elimination reactivity excursion. Therefore, this is a case of
by impossibility of the conditions). demonstration of practical elimination by physical

impossibility of the event sequence.

411. | Canada | 58 1-9 The demonstration of practical elimination|In PHWR, small (often near-zero) reactivity] X [I-10. Therefore, the demonstration of practical

relies primarily on impossibility of reactivity
excursions through a core design with overall
small or negative reactivity coefficients...

coefficients are important in these demonstrations.

elimination relies primarily on impossibility of
reactivity excursions through a core design with
overall small or negative reactivity coefficients,
supported by other design measures to avoid or
limit excursions of reactivity, which can be
evaluated deterministically and probabilistically as
appropriate to demonstrate that the conditions are
extremely unlikely to occur.
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412. | Canada | 59 | I-10 1-10. More complex situations could arise|This only applies to reactors using enriched fuel. X [I-11. A more complex situation could arise
however if criticality can be reached during however if criticality can be reached during a
severe accidents. This has been a topic of severe accident. This has been a topic of concern
concern in specific core meltdown scenarios in for specific core meltdown scenarios in reactors, for
reactors using enriched fuel where the control which the control rod material has a lower melting
rod material has a lower melting point and point and eutectic formation temperature than the
eutectic formation temperature than the fuel fuel rods.
rods.

413. UK 58 | I-10° Before the last sentence add: To provide further information on the likely|] X [I-11 ... This could result in re-criticality of
“This could result in re-criticality of the fuel,|progression of a re-criticality. the fuel, likely resulting in the generation of
likely resulting in a generation of additional additional heat on a continuing or intermediate
heat on a continuing or intermediate basis, basis, depending on the presence of water....
depending on the presence of water.”

414, | Canada | 60 1-11 In light-water pressure vessel reactors, core|Direct containment heating is not a concern in| X [I-12. In a pressure vessel reactor, core
meltdown at high pressure could cause a violent|PHWRs because of their pressure tube design, not meltdown at high pressure could cause a violent
discharge of molten core material into the|because they use heavy water discharge of molten corium material into the
containment atmosphere and this would result containment atmosphere. ..
in direct containment heating by chemical
reaction...

415. UK 59 [ I-11 Change 3" line to read: For completeness X (I-12 ... and this would result in direct
«....and this would result in direct containment containment heating from the hot melt and
heating from the hot melt and exothermic exothermic chemical reactions....
chemical reactions”.

416. | ENISS | 52 1-16 The conditions of the triggering of the steam|Non-triggered makes no sense. | presume you are| X [I-18. The conditions of the triggering of a
explosion and the energy of explosion infreferring to spontaneously triggered steam steam explosion and the energy of explosion in
various situations have been widely studied in|explosions i.e. without an external trigger. various situations have been widely studied in
reactor safety research programs. Although|“very” is perhaps a bit too strong? reactor safety research programmes. The risks of
spontaneously nentriggered steam explosion steam explosion cannot be fully eliminated for all
seems to be very unlikely, the risks of steam core meltdown scenarios in which molten core
explosion cannot be fully eliminated in all core might drop to water.
meltdown scenarios where molten core may be
dropped to water.

417. UK 60 1-16 Change 2™ sentence to read: The first part of this sentence is an opinion which
« i i could be contentious. The key message is that it
to—be—very—unlikely; The risks of steam|cannot be fully eliminated.
explosion cannot be
fully eliminated in all core meltdown scenarios
where molten core may be dropped to water.”

418. | Canada | 61 | 1-17 1-17. For eliminating steam explosions that|Does this apply to in-vessel relocation of molten core The intent is to

could damage the containment barrier, the
preferred method is to avoid the dropping of
molten core into water in any conceivable
accident scenarios. ...

as well as to ex-vessel? The core catcher solution
(given in 1-17) only applies to ex-vessel. Is the in-

vessel case treated some other way?

provide a general
description of the
approach for in-vessel
and ex-vessel corium
cooling, which is
presented in
paragraph 1-19,
without entering into
detail.

97/106




TITLE: DS508 - Assessment of the Safety Approach for Design Extension Conditions and Application of the Practical Elimination Concept in
the Design of Nuclear Power Plants

No |MS/Org.|Com| Para | Line Proposed new text Reason Accept Accepted, but modified as follows Rejec Reason for

ment No. ed ted |modification/rejection

No.
A sentence could be
added to mention the
accident management
strategies related to
in-vessel corium
cooling.

419. | Germany | 44 1-17 For eliminating steam explosions that could|We suggest deleting “small reactors”, as this] X [I-19 ... Such approach is used in some
damage the containment barrier, the preferred|definition is being discussed currently and is not pressurized water reactors where reliability of
method is to avoid the dropping of molten core|fixed jet, the same for classification according to external cooling of the molten core has been proven
into water in any conceivable accident|reactor power and in some new reactors with a separate core
scenarios. Such approach is used in some catcher....
pressurized water reactors, such—as—existing
small—reactors where reliability of external
cooling of the molten core has been proven and
in some new reactors with a separate core
catcher...

420. |Germany | 45 | 1-17 |[Line10|... The role of RSA probabilistic safety|This is the first and the only time where this Original text of that
assessment in this demonstration, if there is one|abbreviation is used sentence was deleted
at all, is very limited. to avoid

misunderstanding

421. UK 61 1-17 Delete the last sentence: It is understood that some practical elimination| X Original text of that
“Therole-of PSA-in-this-demenstration,if there|claims are heavily reliant on PSA, particularly where sentence was deleted
is-one-atall-isvery-hmited" code validation is limited. The sentence may to avoid

therefore not represent reality. misunderstanding
422. | Canada | 62 |I-18to Consider changing “hydrogen” to “combustible|Hydrogen is not the only combustible gas but is the No need since they
1-22 gas” where appropriate. only one mentioned in paragraphs 1-18 to 1-22. are described in
Carbon monoxide is not mentioned until 1-23. separate paragraphs.

423. India 27 | 1-18 Dedicated means to prevent generation,[The prevention and mitigation both aspects are] X [I-20 ... Dedicated means to prevent the
accumulation of Hydrogen in  higher|important. generation of hydrogen and its accumulation at
concentrations, _and eliminate  hydrogen critical concentrations, and to eliminate hydrogen
detonation are needed at all nuclear power detonation, are needed at all nuclear power plants,
plants, although different means are preferred although different means are preferred for different
for different plant designs. plant designs.

424. UK 62 | 1-21 Change 1% sentence to read: The inference that further research is required is not 1-23. The consequences of hydrogen
“Consequences will be sensitive to the highest [helpful to the designer. combustion will depend on the highest conceivable
conceivable rate and the total amount of rate and the total amount of hydrogen generation
hydrogen generation inside the containment.” inside the containment. Some core catchers that are

currently installed in nuclear power plants can
significantly reduce or even eliminate ex-vessel
hydrogen generation in an accident when the
molten core has dropped to the catcher, and this
could also considerably reduce the total amount of
hydrogen generated inside the containment.
425, India 28 1-22 This assessment also includes the The transport of Hydrogen inside the containment is Agree, but this is too

consideration of hydrogen & steam transport
propagatien-and mixing inside the containment
due to turbulence, density and diffusion

due to turbulence, density and diffusion, which
decides the local concentrations.

Due consideration should also be given to model
steam transport and its addition/removal from

much detail. The text
aims only provide an
overview. Further
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containment atmosphere as can affect combustion details are presented
characteristics significantly. in SSG-53.
426. | Eniss | 53 | 1-23 The design provisions for preventing hydrogen|Delete last sentence as, when there is not enough| X Actually 1-22
detonation need to be assessed in order toloxygen to support the operation of the PAR
demonstrate the practical elimination of this|(~1vol%) then there will not be enough oxygen to
phenomenon. This assessment also includes the[support a detonation (~10vol%).
consideration of hydrogen propagation and
mixing inside the containment. Fhis—is—of
particula Hmporanceh-case o okten—co eﬁ
hydrogen-exceeds
Q*ygen—m—the—égntalﬂmew j v
427. UK 63 | I-25 Change to: It may be that systems are reliant on the same power| X [I-27. There are several examples, from both
“There are several examples, from both existing|source, so should not always be considered for existing plants and from new plant designs, of
plants and from new plant designs, of practical elimination. robust dedicated containment cooling systems that
robust dedicated containment cooling systems are independent of safety systems and might be
that are independent of other safety systems and capable of supporting the demonstration of practical
may be capable of supporting a demonstration elimination of containment rupture by overpressure.
to practical elimination of containment rupture
by overpressure.”
428. Egypt | 11 | 1-26 ...The existing venting systems prevent Considered by
over pressurization. .. technical editor
429. UK 64 1-26 Should be “loss™ in last sentence Typo X
430. USA 4 1-26 An alternative to cooling is to eliminate the|Severe accident water addition and management 1-28. An alternative to cooling of the
containment overpressure by venting. This is|with suppression pool scrubbing were found to be containment is elimination of containment
necessary especially in some boiling water|acceptable for severe accident management in overpressure by means of venting. This is necessary
reactors where the size of the containment is|BWRs in the US. especially in some boiling water reactors, where the
small and pressure limitation may be needed size of the containment is small and pressure
both in the DBA as well as in DEC with core limitation might be needed for design basis
melt. The existing venting systems prevent accidents and design extension conditions with core
overpressurization at the cost of some melt. The venting systems in existing plants prevent
radioactive release involved in the venting, also overpressurization at the cost of some radioactive
in the case that the venting is filtered, which release involved in the venting, also in the case that
would-be-the-only-acceptable-type-for-severe the venting is filtered. However these might be
aecidents—may be acceptable strategies for acceptable strategies for severe accident
severe accident management if technically management if technically justified given the risk
justified given the risk levels and appropriate levels and an appropriate assessment of the
assessment of the decontamination factors for decontamination factors for the strategy.
the strategy.
431. India 29 1-27 An alternative to cooling is to eliminate the|Filtered venting reduces the releases and 1-28 ... The venting systems in existing The design alternative

containment overpressure by filtered venting

consequences by at least two orders.

plants prevent overpressurization at the cost of
some radioactive release involved in the venting,
also in the case that the venting is filtered. However
these might be acceptable strategies for severe
accident management if technically justified given

is venting the
containment to
protect containment
integrity. Agree that
filtered venting
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the risk levels and an appropriate assessment of the
decontamination factors for the strategy.

reduces the
consequences.

432.

ENISS

54

1-27

Containment venting avoids a threat to seme
peaks-of pressure-threatening-the containment
integrity due to overpressurization, but the
stabilization of the core and the cooling of the
containment are still necessary in the longer
term.

Venting systems are generally not effective in
reducing sudden peaks because the flow area is low.

1-29. Containment venting avoids a risk to the
containment integrity due to overpressurization, but
stabilization of the core and the cooling of the
containment are still necessary in the longer term.

433.

India

30

1-28

The safety demonstration needs to be based on
the capacity (w.r.t. In-Vessel Retention, Ex-

Vessel melt), capability and reliability of the
specific measures implemented in the design to
cope with the severe accident phenomena.

The capacity which can cater to IVR as well as Ex-
Vessel melt severe accidents, can only eliminate the
cliff edge effect and ensure safety.

Not clear. It is not
only in relation to
these specific
measures for molten
core stabilization.

434.

Italy

28

1-33

[...] such as through circuits [...]

Syntax

Considered during
technical edition

435.

Japan

20

1-34

It has to be taken into account that failures of
lines exiting the containment and connected to
the primary system, including steam generator
tube ruptures, are at the same time accident
initiators, whereas other open penetrations only
constitute a release path in accident conditions.

A missing word.

436.

Germany

46

1-36

Last
line

“... bypass or interface systems loss of coolant
accidents.”

Editorial

437.

Italy

29

1-36

[...] interfacing loss of cooling [...]

Typo

438.

Canada

63

1-38

Item (c)

(c) Providing sufficiently redundant—and
reliable means for pool cooling that eliminate
the possibility of long lasting loss of cooling
function, i.e. for the time needed to boil off the
water

It may not be absolutely necessary to provide
redundant means of pool cooling, depending on the
relative magnitude of the peak heat load to the water
volume (i.e., if there is a long enough boil-off time,
then having a makeup provision in addition to a
reliable but (not redundant) cooling system may be
sufficient).

1-39...

(c) Providing sufficiently reliable means
(e.g. such as applying redundancy, diversity and
independence see para. 3.7 of IAEA Safety
Standards Series No. SSG-63...

439.

Germany

47

1-40

In designs where the spent fuel pool is outside
the containment, the uncovering of the fuel
would lead to fuel damage and a large release
could not be prevented. Means to evacuate the
hydrogen would prevent explosions that could
cause further damages and prevent a later
reflooding and cooling of the fuel. Therefore, it
is necessary to ensure by design provisions that
the uncovering of spent fuel elements has been
‘practically eliminated’.

Clarification

As I-41  In designs where...

440.

Germany

48

1-41

In some designs, the spent fuel pool is located
inside the containment. In this case, even
though the spent fuel damage would not lead
directly to a large release, the amount of
hydrogen generated by a large number of fuel
elements, the easy penetration of the pool liner

Wording

As 1-42  In some designs, the spent ...
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by the molten fuel without means to stabilize it,
among other harsh effects would eventually
lead to a large release. Therefore, it is also
necessary to ensure by design provisions that
also in this case thatthe uncovering of spent fuel
elements has been ‘practically eliminated’.
441. | France | 84 | Annex Consider deletion Regarding the concerns identified in the main text of Annex Il was not part
1 the draft, it is better not to have detailed annexes that of the DPP. It was
would potentially reinforce the challenge of proposed and agreed
requirements consistency (even if annex is not part at the NUSSC WG of
of the document and even if principle of annex was February 2020.
agreed during NUSSC member meeting in February
20). If NUSSC agrees, it
If not deleted, annex Il should be modified as would be deleted.
followed at a very minimum
Following comments are alternate proposal
regarding deletion of annex Il
442. | France | 85 | Annex APPLICATION OF THE GUIDANCE TO|Tentative to have a title consistent with the text of Annexes don’t provide guidance.
Il - title NUCLEAR POWER PLANTS DESIGNED [the annex (lI-1) ANNEX I1. APPLICATION OF THE
ACCORDING TO EARLIER STANDARDS CONCEPTS OF DESIGN EXTENSION
COMPARED TO SSR-2/1 (Rev. 1) CONDITIONS AND PRACTICAL
ELIMINATIONTO NUCLEAR POWER PLANTS
DESIGNED TO EARLIER STANDARDS

443. | Canada | 91 II-1, [|editorial|[Remove “(ENISS)” from text. Twolll-1, editorial X
occurrences.

444. | ENISS | 55 | ANNE This implies that the capability of existing|Should be included in the PSR process where[ X |lI-1 ... This implies that the capability of

X1 plants to accommaodate accident conditions not|reasonable practicability is considered. existing plants to accommodate accident conditions

1.1 considered in their current design basis and the not considered in their current design basis and the
practical elimination of plant conditions that practical elimination of event sequences that could
can lead to early radioactive releases or to large lead to an early radioactive release or a large
radioactive releases need to be assessed as part radioactive release need to be assessed as part of the
of the periodic safety review processes with the periodic safety review processes with the objective
objective of further improving the level of of further improving the level of safety, where
safety, where reasonably practicable. reasonably practicable.

445. | France | 86 1.1 11-1. Paragraph 1.3 ... Fhis-implies-that|Quotation of SSR-2/1 is sufficient. Rephrasing it is| X [lI-1. Paragraph 1.3 of IAEA Safety Standards
the——capability—of—existing—plants—to|tricky: Series No. SSR-2/1 (Rev. 1), Safety of Nuclear
accommeodate—acecident—conditions—neot|- what does “capability to accommodate” means Power Plants: Design [l1-1] states:
considered-in-theircurrent-design-basis-and-the|regarding safety? “It might not be practicable to apply all the
practical—elimination—of plant—conditions—that|- “improving the level of safety” is not clear and is requirements of this Safety Requirements
can-lead-to-earhyradioactivereleases-or-to-large|not achieved just by assessment. publication to nuclear power plants that are already
radioactive releases-need-to-he-assessed-with-the in operation or under construction. In addition, it
objective—of—further—improving—the—level—of might not be feasible to modify designs that have
safety.. already been approved by regulatory bodies. For the

safety analysis of such designs, it is expected that a
comparison will be made with the current
standards, for example as part of the periodic safety
review for the plant, to determine whether the safe
operation of the plant could be further enhanced by
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means of reasonably practicable safety
improvements.”

446. | ENnIss | 56 1.2 The concepts of design extension conditions|gq, accuracy. Normally we don’t
and practical elimination of event sequences quote non safety
that could lead to early radioactive releases or standard publications.
large radioactive releases are not totally new. In It is not adding value
fact, the last concept was atready-introduced in to introduce a new
1996 in INSAG 10 in the context of the term, “essentially
development of defence in depth for new plants eliminated” when
but using the synonym = “essentially such a term was not
elimination”. the—fermer The expression defined.
“practical elimination” was subsequently used
in the Safety Guide for the design of the reactor When loXing at the
containment10, and both concepts may have expression there and
been applied partially in the design of some the explanations in
existing nuclear power plants, although not in a SSR 2/1and in
systematic way. Over time, design features to DS508, it will be
cope with conditions such as station blackout or disputable that it is a
anticipated transients without scram have been synonym.
introduced in many nuclear power plants. Some
plant conditions to be practically eliminated It only adds confusion
have been addressed also in many designs to a difficult topic.
already, although a specific demonstration in
pccordance with the concept of practical
elimination has not been carried out.

447. | Germany | 49 | n-2 [Footnot [INTERNATIONAL ~ ATOMIC  ENERGY |gyqgestion to complete, in order to show both — the | X [Footnote 20: See para. 6.5 of INTERNATIONAL

e 10 AGENCY, Design of Reactor Containment history and the today ATOMIC ENERGY AGENCY, Design of Reactor
Systems for Nuclear Power Plants, IAEA Safety Containment Systems for Nuclear Power Plants,
Standards Series No. NS-G-1.10, IAEA, IAEA Safety Standards Series No. NS-G-1.10,
Vienna (2004); suspended in 2020 by SSG-56. IAEA, Vienna (2004), which has been superseded

by INTERNATIONAL ATOMIC ENERGY
AGENCY, Design of Reactor Containment and
Associated Systems for Nuclear Power Plants,
|AEA Safety Standards Series No. SSG-53, IAEA,
Vienna (2019) [11-2].

448. Germany | 50 11-2 Some plant-conditions event sequences that|These are event sequences, leading to early 11-2 ...Some event sequences that could lead
could lead to early radioactive releases or large | adioactive releases or large radioactive releases, to an early radioactive release or a large radioactive
radioactive releases to be practically eliminated |\ nich are to be practically eliminated release have been addressed also in many designs
have been addressed also in many designs already, although a specific demonstration of the
already, although a specific demonstration in practical elimination of such event sequences has
accordance with the concept of practical not been carried out.
elimination has not been carried out.

449. | ENniss | 57 1.3 e Repeats points made in 11.2 and implies that PSR X [Text deleted

should backfit a particular process (which is poorly
defined in this guide) rather than to review the
adequacy of the overall safety of the plant.
Applying new processes may improve confidence
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that-the-existing-safety-provisions-are-sufficient|and identify reasonably practicable improvements
to—claim—the—practical—elimination—of—such|but these are aids to judgement.
theway-required-by-HAEA-Satery-Standareds
450. 1 yk 65 | 11-3 Change to: It seems to imply that once something is introduced I1-4. However, an accident condition
“It is important to note however, that an to the design it becomes part of the design basis, commonly considered as a design extension
accident condition commonly considered asa |yt if not part of the design then it is outside of condition in a new nuclear power plant (e.g. station
design extension condition in new nuclear design basis. The wording needs sharpening up to blackout or anticipated transient without scram),
power plants (e.g. station blackout or make it clear that what is being referred to is the can only be considered a design extension condition
anticipated transients without scram), is only original design of a plant (otherwise this statement for an existing nuclear power plant if safety features
such if safety features have been introduced in |51 pe mis-read). It also needs to be made clearer have been introduced in the original design of the
the original design of the plant to mitigate its |4t the final sentence is just a similar example of existing plant to mitigate the consequences of this
consequences. Otherwise, it would remaina  |\vhat is intended for the ATWT case. condition. For the case of station blackout, an
beyond design basis accident. For the case of alternate power source capable of supplying power
station blackout, an alternate power source in due time to essential loads over a sufficient time
capable of supplying power in due time to period until external or emergency power is
essential loads over a sufficient time period recovered would be such an original design safety
until external or emergency powver is recovered feature. Likewise, for anticipated transient without
would be such an original design safety scram, additional design features capable of
feature. Likewise, for anticipated transients rendering the reactor subcritical in case of failure in
without scram, features capable of rendering the insertion of control rods would need to have
the reactor subcritical in case of failure in the been included in the original design. Without such
insertion of control rods, would need to have additional design features in the original design,
been included in the original design.” these accident conditions would need to be
considered to be beyond the design basis of the
plant.
451 | canada | 92 | 114 Delete opening 2 sentences: Please read SSR-2/1 Requirement 20. Nowhere X |i-4. However, an accident condition
Major I1-4 Jtis important to_note_however._that_an|d0es SSR-2/1 say that accident sequences can only CO”‘CF‘?“IY considered ?S a design elxtensmn )
comme accident condition commenty_consideredas-a| D€ classified as DEC if there are mitigating systems condition in a new nuclear power plant (e.g. station
. A A provided for them. blackout or antlc_lpated transient W|thoqt scram)',_
nt W can only be considered a design extension condition
D T e The DS508 text puts things backwards. foran exist_ing nuclear_ power ple_mt if safety features
S A S . have been introduced in the original design of the
W g%isgrsafstz?;tg(rjeg:ziliqeéir;ti;;es?et/r:ggsmtman existing plant to mitigate the consequences of this
the —design o mitigate s consequences. postulated \ p 9 condition. For the case of station blackout, an
therwise,—it-would-remain—a-beyonddesign|sequences or mitigating their consequences are alternate power source capable of supplying power
basis-accident. for the case of station blackout|considered in the design.

If the wording used here was true, the easiest way to
remove ATWS or SBO from DEC would be to
remove the backup scram initiation and the alternate
power supplies. No mitigating system, no DEC!

in due time to essential loads over a sufficient time
period until external or emergency power is
recovered would be such an original design safety
feature. Likewise, for anticipated transient without
scram, additional design features capable of
rendering the reactor subcritical in case of failure in
the insertion of control rods would need to have
been included in the original design. Without such
additional design features in the original design,
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these accident conditions would need to be
considered to be beyond the design basis of the
plant.

452. Italy 30 11-5 [...]itis expected [...] Missing word X

453. UK 66 11-5 Should read: Typos X
“There can, however, be important constraints
to installation of the same type of design
features as commonly implemented in the
design.....”

454, | Germany | 51 11-5 Generally, it is expected that during a periodic|Typo. X
safety review ...

455. | France | 88 11-7 H-7—Safety—systems—of—existing—plants| This article does not comply with the title of the The paragraph
were—designed—for—design—basis—aecidents;|annex. It is a statement that existing plants with complies with the title
witheutacecountbeingtaken-of the-pessibility-of|existing design may withstand some accidents not of the annex since it
more—severe—accidents—However——the|considered in its design if these accidents are studied reflects how the
conservative——deterministic——approaches|with different rules margins considered in
originally—folowed-in-the-design-might-have the design of safety
resulted—in—the—capabilityto—withstand—seme systems in existing
situationsmore severe thanthose originally NPP could be
included-in-the-design-hasis-for-existing-plants: assessed with less
As-indicated in para. 3.20, for design extension conservative rules
conditions-without significantfuel degradation; than for DBA to
it-can-he—acceptablefor—postulated—initiating demonstrate the
events less frequent than those considered for capability of those
DBAs to demonstrate that some safety systems safety systems to cope
would-be capable-of and-gualified-formitigating with accident
the consequences of such events if best estimate conditions that were
analyses and less conservative assumptions are not considered in the
used—TFhis-is-a-possibility-for-existing-nuclear original design.

o
power plants-to-demonstrate-the-capability eﬁ
igi i i Y
events-Rot-0 gll' ally pestulateﬁd i#-the-desig
tubes.

456. UK 67 11-7 Should read: Improve wording 11-7 ... For existing nuclear power plants,
“This is a possibility for existing nuclear power this is a possibility to demonstrate the capability for
plants to demonstrate the capability for mitigation of design extension conditions not
mitigation of design extension conditions, not originally postulated in the design, such as a
originally postulated in the design, such as multiple rupture of steam generator tubes.
multiple rupture of steam generator tubes.”

457. | France | 89 11-8 The consideration of external events of a|To be consistent with the SSR-2/1 and section 5 (non 11-8. The consideration of external events of a

magnitude exceeding the original design basis
derived from the hazard evaluation for the site,
as it is addressed in Section 5, is a-part-of-the

safety reassessment-of-existing-nuclear-power
plants-that-needs to be considered. While for

new nuclear power plants the mitigation of
design extension conditions is expected to be

permanent equipment is not considered in safety
demonstration)

This statement/recommendation is not justified, not
editorially consistent with SSR-2/1 and not relevant
for this annex which is not related to new NPP

magnitude exceeding the original design basis
derived from the hazard evaluation for the site, as
addressed in Section 5, is to be considered. While
for new nuclear power plants the mitigation of
design extension conditions is generally expected to
be accomplished by permanent design features, and
the use of non-permanent equipment is intended
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accomplished by permanent design features, only for very unlikely external events of a
and the use of non-permanent equipment is magnitude exceeding the original design basis, for
intended for very unlikely external events of a existing nuclear power plants the use of non-
magnitude exceeding the original design basis permanent equipment with adequate connection
derived from the hazard evaluation for the site, features can be the only reasonable improvement in
for existing nuclear power plants the use of non- some cases. Relying on non-permanent equipment
permanent equipment with adequate connection might be adequate provided there is a justification
features can be the only reasonable to demonstrate that the coping time to prevent the
improvement in some cases. Relying on non- loss of the safety function that the equipment is
permanent equipment may be adequate intended to fulfil is long enough to connect and put
provided there is a justification to demonstrate into service the equipment under the conditions
that the coping time to prevent the loss of the associated with the accident. The recommendations
safety function that the equipment is intended to in this regard provided in Section 5 are relevant.
fulfil is long enough to connect and put into Non-permanent equipment that would be necessary
service the equipment under the conditions to reduce further the consequences of events that
associated  with  the  accident.  The cannot be mitigated by the installed plant
recommendations in this regard provided in capabilities needs to be stored and protected to
Section 5 would be relevant. Non-permanent ensure its timely availability when necessary, with
equipment that would be necessary to minimize account taken of possible restricted access due to
the consequences of events that—eannet—be external events (e.g. flooding, damaged roads) and
mitigated  further than the minimization its operability needs to be verified.
provided by by the installed plant capabilities
needs to be stored and protected to ensure its
timely availability when necessary, with
account taken of possible restricted access due
to external events (e.g. flooding, damaged
roads) and its operability verified
458. | canada | 64 | Annex The consideration of external events of a|The point here is that the use of non-permanent| X
T magnitude exceeding the original design basis,|equipment is not forbidden in new NPPs
as it is addressed in Section 5, is apart of the
-8 safety reassessment of existing nuclear power
plants that needs to be considered. While for
new nuclear power plants the mitigation of
design extension conditions is generally
expected to be accomplished by permanent
design features, and the use of non-permanent
equipment is intended for very unlikely external
events of a magnitude exceeding the original
design basis, for existing nuclear power plants
the use of non-permanent equipment with
adequate connection features can be the only
reasonable improvement in some cases. ...
459. | canada | 93 |Definition The concept of “practical elimination” is|SSR-2/] requires that “the design shall be such Definition ~
Practical applied in—felation—to to exclude from|ay the possibility of conditions arising that could Practical elimination
elimination consideration in the design, plant conditions||aaq to an early radioactive release, or large Ensuring by design that plant event sequences that

that can lead to early radioactive releases or

large radioactive releasesforwhich-reasonably

Bl

radioactive release is ‘practically eliminated ™.
Thus, PE is a way of excluding certain plant

could lead to an early radioactive release or a large
radioactive release are either physically impossible
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practicable-technical-means—for-its-mitigation|conditions from further consideration in design. or are considered, with a high level of confidence,
B e This is addressed in the first proposed change. to be extremely unlikely to arise.
SSR-2/1 does not say or imply that PE applies only U The concept of practical elimina_ltion is applied in
to exclude accidents “for which reasonably relatlpn to event sequences for Wh'?h rge%son_ably
practicable means for its mitigation cannot be practlcable_ technical means for their mitigation
implemented”. A designer could choose to PE an cannot t_)e |mp_|er:nen_ted.'
accident scenario even if reasonably practicable [ Practical elimination is part of a general
technical means for mitigation are available. This is approach to design safety and is an enhancement of
addressed in the second proposed change. the application of the concept of defence in depth.
460.
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