DS 510A Safety Assessment for Research Reactors and Preparation of the Safety Analysis Report (Revision of SSG-20)

COMMENTS BY REVIEWER RESOLUTION
Reviewer: Page.
Country/Organization: Date: 18 November 2019
Comment | Country Para/Lin Proposed new text Reason o | Accepted, but | 5 Reason for
No. Comment e No. %’_ modified as 2 modification/
No. D follows 2 rejection
(] ()
< 04
1. Finland 1 | General | IAEA GSR Part 3 should be considered in | GSR Part 3 deals with X Already
the guide (and given as a reference). radiation safety and referred in the
protection. guide para
2.14,
2. Germany | General Please replace Terminology “lew—pewer | Although the potential risk X Consistency
1 reactorsreritical-and-suberitieal-assembles” with | of research reactors is quite “Research with SSR-3.
“research reactors with a low hazard potential” | often associated to its reactors with
consistently in entire document. Compare paras | thermal power, it is not low potential
2.19,2.24,3.16,A.3.2, A.6.1,A.20.4 etc. asitis | always correct to use this hazards
more appropriate. simplification. . '
critical
. . assemblies and
Ensure consistency with subcritical
SSR-3 para 1.9: “All the -
assemblies

requirements established
here are to be applied
unless it can be justified
that, for a specific
research reactor, critical
assembly or subcritical
assembly, the application
of certain requirements
may be graded. Each
case in which the




application of
requirements is graded
shall be identified, with
account taken of the
nature and possible
magnitude of the hazards
presented by the given
facility and the activities

conducted.).

Pakistan General | The recommendations in this SG may be linked | i. To be in line with other The
(PNRA) 1 with the relevant safety requirements of SSR-3 IAEA safety standards, recommendati
and GSR Part 1. For example if we see SSG-40, e.g., SSG-40, SSG-41, ons in the
all recommendations have been linked with the SSG-47, etc. guide are
relevant requirements (GSR Part 5), i.e., the | ji, Easy to understand the already linked
requirements have been reproduced in bold text implementation of to the relevant
under which relevant recommendations (how to safetv requirements :
. lained yreq >Nts. requirements
meet requirements) exp : i. Ensure  consistency (which are
between the referenced).
requirements and the This is
recommendations. consistent with
the style of
other safety
guides.
Pakistan | General | The following areas/requirements of SSR-3 need |  Missing information. Application of
(PNRA) 2 to be adequately addressed: defence in
depth is
i. Requirement 10: Application of concept of addressed
defencein depth. throughout the
ii. Requirement62: Lighting systems. guide and
iii. Requirement 63: Lifting equipment. specifically

referred to in
several parts of




the main body
of the guide
and the
Appendix
(content of
SAR) and
Annex | also.

Textadded to
address Req.
62 and Req. 63
in Chapter 10
of the
Appendix.

Section 1

Germany
2

1.3
Lines O-
10

The reference [3] should be updated

The same for paras 1.10 and 1.13

SSG-22 is currently under
revision (working number
DS511) and supposed to be
published soon.

X
“....SSG-22
(under revision

as DS511), ..”

Textadded in
para 1.3 where
used first time
and in the list
of references.
All references
will also be
updated at the
final stage.

Germany
3

1.4
Line 13
New
footnote

[...]

Furthermore, this publication covers other
aspects of reactor operation normally included in
the safety analysis report, such as operational
limits and conditionsX, commissioning, operating
procedures, and utilization and modification,
which are also discussed in other publications.

Add the footnote for
operating limits and
conditions (the same as in
the previous version of
SSG-20) asit is very
practicable and useful.
Please keep the original




x The terms ‘safety specifications’, ‘technical
specifications (tech. specs) for safe operation’
and ‘general operating rules’ are used by
operating organizations and by regulatory bodies
for nuclear reactors in some States instead of the
term ‘operational limits and conditions’. These
expressions usually cover safety limits, safety
system settings, limiting conditions for safe
operation, surveillance  requirements and
administrative requirements.

text of SSG-20 or include
this definition in the
Glossary.

Belgium1 | 1.5. [...] this includes siting, design, and operation, | Decommissioning and See text in para
decommissioning and dismantling of the facility. | dismantling happens under 1.12.
regulatory control Decommission
ing is out of
the scope of
this Safety
Guide and
covered in
SSG-47.
Germany 4 | 1.10 The recommendations provided in this Safety Add the footnote for
Line 2 | Guide are applicable to any type of research research reactors.
New reactor. Footnote  for  research
footnote reactor (the same as in the

XIn this Safety Guide, the term ‘research
reactor’ includes associated experimental
facilities and subcritical and critical assemblies.
An experimental facility includes any device
installed in or around a reactor to utilize the
neutron flux and ionizing radiation from the
reactor for research, development, isotope
production or any other purpose.

previous version of SSG-
20) may be very useful.
Please keep the original
text.




9. Germany 5 1.11 [...] Add at the end of para1.11 X The text is
Line 23 | Homogeneous reactors and accelerator driven in order to provide further e research revised for
systems are out of the scope of this publication. | clarification on the scope of reactors of consistency
this guide. Sentence higher potential with the
concerning homogeneous hazards, revision of
lerator specialized
reactors and acce p other research
driven systems should be reactors (e.g.
added to be conform to homogeneous reactor safety
SSR-3. reactors, fast guides
spectrum (DS509).
reactors) and
reactors having
specialized
facilities (e.g.
hot or cold
neutron sources,
high pressure
and high
temperature
loops)...... ”
10. Russia 1/|1.11/11 Additional recommendations on the safety | Research reactors are not
Rostechnad analysis, on preparation of the safety analysis | Mentioned in the listed
zor documents, but general

report and on the licensing process for research
reactors with power levels in excess of several
tens of megawatts, fast reactors and reactors
using experimental devices such as high pressure
and temperature loops and cold or hot neutron
sources high powered or otherwise advanced or
complex research reactors may be taken from
IAEA Safety Guides for power reactors, |IAEA
Safety Standards Series No. SSG-2, Deterministic
Safety Analysis for Nuclear Power Plants [7] and
IAEA Safety Standards Series No. GS-G-4.1,
Format and Contents of the Safety Analysis
Report for Nuclear Power Plants [8]6

approaches of these
documents can be used for
research reactors. The word
“provided” points at the
direct recommendations in
the listed standards, but it is
notso.




11. Russia 2/ | 1.12/4 Delete the sentence “Inany case, the justification | Operating organization can X For making the
Rostechnad for the approach selected on the basis of this | use this guide in its internal “Inany case, the text more
zor Safety Guide should be provided to the regulatory | activities and it will be a justification for general,
body”. “g00d practice”. the approach
selected onthe
basisofthis
Safety Guide
should be
provided to the
regulatory body”.

12. Germany 6 | 1.12 Although this Safety Guide mainly concerns | Reference required SSG-47 is
newly designed and constructed research already
reactors, its content is applicable to any referred in
relicensing process or reassessment of a relevant paras
research reactor requested by the regulatory 2 48. 4.12 etc
body or decided on by the operating Iﬁcltjsibn heré
organization. In any case, the justification for .
the approach selected on the basis of this will add
Safety Guide should be provided to the redundancy.
regulatory body. Licensing of
decommissioning activities is not discussed in
detail in this Safety Guide (detailed guidance
on decommissioning see SSG-47 [23])

13. France 1 1.12 1.12. Although this Safety Guide mainly concems | The content might be X Consistent
newly designed and constructed research reactors, | unreachable ornot reasonably “ tothe with SSR-3
its contentis applicable asfarasreachable toany | practicable forolderresearch extent arad.26
relicensing process or reassessment of a research | réactors. . . P e

practicable

reactor requested by the regulatory body or
decided on by the operatingorganization.ln any
case, the justification forthe approach selected on
the basis of this Safety Guide should be provided
to the regulatory body. Licensing of
decommissioning activities' is not discussed in




detailin this Safety Guide.

14. France 2 1.14 1.14. The interfaces between nuclear safety and | Do not confuse safety and The text
nuclear security should be considered in such a | consequencesof malevolence doesn’t
way thattheim pacts of safety on security and_the confuse safety
impacts of security on safety are taken into and
account from the design stage and an appropriate
compatibility is achieved. The impact of security consequences
on safety should not be taken in account in the of
same way than impact of hazards issued by safety malevolence.
analyses. The suggested
textis not clear
15. Germany 7 | 1.15-1.18 | 1.15. This Safety Guide addresses two | We suggest to merge at

interrelated issues: the safety assessment of the
research reactor and the preparation of the
safety analysis report. It also provides general
recommendations on the conduct of the steps in
the licensing of a research reactor. The main
reason for presenting these two topics together
in a single Safety Guide is their
interrelationship and their joint importance in
the licensing process. +-46- Section 2 describes
the licensing process by which the safety of the
research reactor and the issuing of licences are
controlled and determined. 4+2#. Section 3
presents general recommendations on the
preparation of the safety analysis report, in
particular the preparation of the safety analysis
by the operating organization. 248~ Section 4
provides general recommendations on the
information to be provided to the regulatory
body to facilitate the process of review and
assessment of the safety of the research reactor
by the regulatory body.

least paras 1.16-1.18 to be
consistent with other Safety
Standards.




Section 2

16. Russia 3/ | 2.5/3 (1) Siting and site evaluation; Design and construction are
Rostechnad (2) Design; two very different stages,
zor (3) Construction; which can be differentin
(5) Operation, including utilization and | SOmetimessuch procedure
modification: asdesign certification is used
(6) Decommissioningand release from regulatory | SeParately.
control
17. Russia 4/ | 2.6/1 A detailed demonstration of nuclear safety, The first stage is siting even X See resolution
Rostechnad including an adequate safety analysis, should be in the case it is accompanied A detailed for France
zor subml_tted by the operatingorganization \_/vhen by cor_13tru_ct|on._|f_theflrst demonstration comment 3 on
applyingfor the siting and construction licenses, stage is missed, it is of nuclear ara 2.6
and should be reviewed and assessed by the necessary to explain why or P o
regulatory body before the next stage is to start with it. _safety,.
authorized. Detailed guidance on the licensing including an
process is presented in SSG-12 [10]. adequate safety
analysis,
should be

submitted by
the operating
organization at
each stage of
the licensing
process when
apphyingfor
the
construction
Heenee, and
should be
reviewed and




assessed by
the regulatory
body before
the next stage
is authorized.

18. Belgium2 | 2.6. [...] important safety issues are deatwith The pre-licensing is useful X Revised for
identified early in such a ‘prelicensing’ phase. to identify potential barriers “ o dealt consistency
to licensing. It is unlikely with properly with SSG-12.
that those can be resolved in the pre-
timeframe of a pre- phase...”
licensing. Milestones need
to be set in the nuclear
development program for
resolution.

19. France 3 2.6 2.6. A detailed-demonstration of nuclear safety, At the very first step of the X Combined
including an adequate safety analysis, should be ?pplying I]oréhe.constr.ur?tion A detailed resolution with
submitted by the operating organization when icence, the design might not ; :
applyingforythe co%struct?on?icence, andshould | be such advanced than to demonsration Russia
be reviewed and assessed by the regulatory body | enable  a detailed of nuclear comment 4/
before the next stage is authorized. demonstration - of nuclear _Safety’_ Rostechnadzor

safety. At least, the meaning including an on same
of “detailed” has to be
clarified. adequate safety para.e. 2.6
analysis,
should be

submitted by
the operating
organization at
each stage of
the licensing
process, and
should be
reviewed and
assessed by




the regulatory
body before

the next stage
is authorized.

20. Germany 8 | 2.7 At all stages, the operating organization is Addition and clarification Already
responsible for nuclear safety and should be able covered in the
to have enough financial and trained personal text of paras
resources to fulfil its nuclear safety obligations
and should be able to demonstrate that it has 2.7and 4.2 (c).
control over the research reactor and that it has
an adequate organizational structure, a
management system, and adequate resources to
discharge its obligations and, as appropriate, its
liabilities.

21. Italy 1 2.7 Page 10 Line 9 The last period seems to
The totality of the documentation that the include the meaning of the
operating organization uses in making this previous one.
demonstration, seme-ofwhich-may-netbe
includedn-the-initiabfermalsubmissien, should
cover all appropriate topics, depending on the
stage of the licensing process.

22. Russia 5/ 2.10/1 Full set of license documentsincluding safety Ordinary licensing procedure X Text modified

Rostechnad analysisreport should be submitted to the startsafterreceivingan “The safety for clarity.
zor regulatory body. official statementand a set of analysis report
Step by step submission of documents should be documents by the regulatory or other
discussed between the operatingorganizationand | body from the licensee.
the regulatory body. Itis much betterto review dqcuments
various sections of safety with
analysis report information

simultaneously, because they
correlate to each other.
Inaddition, the regulator
should haveasmuch as
possible complete set of
documentsin order to plan

appropriate for
each stage of
licensing
process (see
para2.21)




thework of experts.

should be
submitted to
the regulatory

body.”
23. Belgium3 | 2.12. Add the following: Organizational readiness Already
(c) Assess the organizational arrangements of must be checked by the covered in the
the licensee to discharge its responsibilitiesasa | regulatory authorities text of paras
responsible nuclear operator. 4.2 (c).
24. Germany 9 2.12 The operating organization should submit An explanation or a X Relevant SRR-
Line 4 information to the regulatory body on the basis | footnote or reference to placed in 3 requirement
of which the regulatory body can determine SSR-3 to clarify what is extended referred, and it
whether the proposed research reactor can be meant under “extended shutdown has the
sited, designed, constructed, commissioned, shutdown” would be (See footnote
operated, utilized, modified, extended helpful. requirement 87 '
shutdown*** and decommissioned without undue
radiation risks to site personnel, the public or the of SSR-3[2])
environment.
xxXA research reactor in extended shutdown is
one that is no longer operating, with no decision
on its decommissioning, and where there is no
clear decision about the future of the reactor as
to whether it will be brought back into operation
or decommissioned. Long shutdown periods for
maintenance or for implementation of
refurbishment and modification projects are not
considered an extended shutdown state.
25. Italy 2 2.12 Page 11 Line 23 The word behavior seems Performance is

This review and assessment should proceed
from an overall survey of the reactor to an in-
depth review and assessment of the design of
individual structures, systems and components,
and their behaviour in normal operation,

to be more appropriate.

consistent with
NPP guide
DS449




anticipated operational occurrences and accident
conditionds

26. USA 8 | 2.14, last | 2.14, last sentence: For the purposes of
(USNRC) | sentence consistency with structure
Requirements on radiation protection are used in other safety
established in IAEA Safety Standards Series No. | standards. Also, GSR 3 is
GSR Part 3 (Rev. 1), Radiation Protection and typically referred to as the
Safety of Radiation Sources: International Basic | “Basic Safety Standards.”
Safety Standards [14].

217. Belgium4 | 2.15. [...] results of the safety analysis for beth all the | As written the sentence is X Text is revised
operational states of the research reactor and the | confusing. It might be «..safety for clarity.
accident conditions considered in its design. understood that ‘accident analysis for beth

conditions’ are an the operational
operational state. states of-the
research-reactor
and the-accident
conditions of
research reactor
considered in its
design
28. Pakistan Para2.15, | Para2.15, bullet 3: More clear. X For
(PNRA)3 | bullet 3 design extension consistency.
A set of performance requirements on systems conditions (see
including safety features credited in design Requirement 22
extension conditions as defined in Requirement of SSR-3[2])
22 of SSR-3 [2];
20, France 4 2.15 2.15. Acceptance criteria should be applied to | Design extension conditions DEC is
judge the acceptability of the results of the safety | should notapply forresearch applicable to
analysis for both the operational states of the | reactors. research

research reactor and the accident conditions
considered in its design. They may be:
- A set of numerical limits on the values of
predicted parameters;
- A set of conditions for plant facility states

reactors as per
SSR-3
requirement
227




during and afteranaccident;

- A set of performance requirements on
systems including-safety featurescredited-in
loci . 7 » .
SSR-3[2}:

- A set of requirements on the need for, and the
ability to credit, actions by the operating

organization dncluding-protective measutres
that-ate II'.' Htod tef he-oftimes-and areas
30. Germany 2.16 Acceptance criteria may be specified as basic Text is confusing. Guidance is
10 and-specific—Basic-aceeptancecriteria-areaimed | It defines basic acceptance provided on
at-achieving-an-adequate-tevel-of defencein criteria  and specific both basic and
dep%h—%eampJes—melade—maaemum—aHewable acceptance  criteria, but specific
doses-to-the public-or the-prevention-of-fuel gives recommendations acceptance
#mMe{&%}—'Fk}e-speemeaeeep%aneeeFﬁeﬂa only for the specific criteria in para
eheu-ld—naelade-addm&qakma@-ns-beye;m—the acceptance criteria. Keep 216
basic-aecceptance-eriteriaas-establishedwithin the original text as in the e
the-regulatory-framewoerkto-aHow-for previous version of SSG-

The acceptance criteria should include
additional margins beyond the basic acceptance
criteria_as established within the requlatory
framework, to allow for uncertainties. These
specific acceptance criteria may be defined by
the designer or by the operating organization.
The set of acceptance criteria should be
satisfactory to the requlatory body.

20.




31. Israel, 1 2.17 The terms significant (describing core | Clarity The
(IAEC) degradation) and minor (regarding off-site terminologies
radiological impact) are used. It could be as used are
useful to elaborate (in a footnote) on consistent with
parameters for estimating these qualitative IAEA glossary
factors (to be agreed between the operator and is also
and the regulatory body). For example, in coherent with
paragraphs 2.44 and 4.11 of the present NPP safety
document, similar terms as major safety guides.
significance and significant effect on
safety are refered to SSG-24 (revised as
DS510B), where the method for
assessing these terms are clearly pointed
out.
32. Pakistan 2.17/3-4 | Footnote no. 23 on page 37 should be | The term cliff edge effect is
(PINSTEC | &3.33/11 | moved to footnote of page 12 mentioned first time on
H) 1 page 12 but its definition is
given on page 37
33. France 5 2.17 Design extension conditions See resolution

should notapply forresearch
reactors.

for France
comment No. 4
onpara2.15.




ofthe reactorcore:

34. USA 1| 2.18(b), Limits for significant damage to fuel and fuel Correct grammar and
(USNRC) | 5" bullet | cladding failures generalize the concept of
fuel damage
35. Germany 2.18(@) |[...] Add the footnote for design X
11 Line 3 (a) Radiological criteria such as: target doses. (or design target
— Maximum allowable doses to the public; Footnote for design target doses, see NS-
— Dose limits (or design target doses**x) for doses (the same as in the G-4.6[....])
site personnel; ...... previous version of SSG-
20) may be very useful.
Please keep the original
xxxxGuidance on design target doses is provided | text.
in INTERNATIONAL ATOMIC ENERGY
AGENCY, Radiation Protection and Radioactive
Waste Management in the Design and Operation
of Research Reactors, IAEA Safety Standards
Series No. NS-G-4.6, IAEA, Vienna (2008).
paras 2.8 and 2.9.
36. Germany 2.19 Where specific acceptance criteria mentioned According to SSR-3 para X See resolution
12 above are determined may not to be applicable 2.17 and SSG-22 para 2.7 “Research to Germany
todewpewer research reactors with a low thermal power is only one reactors with comment 1
hazard potential, critical assemblies and factor to characterize the low potential
subcritical assemblies, the specific acceptance hazards originating from a hazards...”

criteria should be justified and documented.
Additionally, for subcritical assemblies, there
may be acceptance criteria specified for limits

research reactor. The more
general term “hazard
potential” is more suited.




on insertion of reactivity that prevent criticality.

37. USA 21219 Where specific acceptance criteria mentioned Correct typographical error
(USNRC) above are determined may-not to be applicable

to low power research reactors, critical
assemblies and subcritical assemblies, the
specific acceptance criteria should be justified
and documented. Additionally, for subcritical
assemblies, there may be acceptance criteria
specified for limits on insertion of reactivity that
prevent criticality.

38. Belgium5 | 2.19 Where specific acceptance criteria mentioned Sentence seems incorrectly See resolution
above are-determined may not te be applicable structured. to USA
to low power research reactors, critical comment 2.
assemblies and subcritical assemblies, the
specific acceptance criteria should be justified
and documented.

39. Belgium6 | 2.20. Remove the entire paragraph from this Section This paragraph as written is The paragraph
not about ‘acceptance is about
criteria’ but requirements to acceptance
comply with the principle criteria and it
of defense-in-depth. is appropriate

to retain the
original text.

40. Belgium7 | 2.20 (first | ... a design basis accident by itself should not If the paragraph would be

dash) generate a design extension conditions. kept, either “a design
extension condition” or
“design extension
conditions”
41. France 6 2.20 2.20. The acceptance criteria should include the | Design extension conditions See resolution

following:

- An event should not generate a more serious
condition of the research reactor without the
occurrence of a furtherindependent failure. Thus

should notapply forresearch
reactors.

for France
comment No. 4
on para2.15.




an anticipated operational occurrence by itself
should not generate a design basis accident, a
design basis accident by itself should not
generate a designh—extension—conditionsbeyond
design basisaccident.

- There should be no consequential loss of function
of the safety systems necessary to mitigate the
consequencesof anaccident.

- Systemsused for mitigation of the consequences

of accidentsshould be designed and constructed

dependingon their importance to safety, to
withstand the maximum loads andstressesand the
most extreme environmental conditions forthe
accidentanalysed.

42. Russia 6/ ] 2.22/8 The procedure forsubmitting the safety analysis The licensing procedure is The comment
Rostechnad report and otherdocumentsateach stage is determined by national is correct but
zor determined by the regulator. governm ent/reg_u Iat_orand not relevant to

operatingorganization

should follow the established the paragraph

procedure and format. 2.22 which
address the
preparation of
safety analysis
report.

43. Germany 2.23 and | 2.23. At various stages in the course of the Para 2.24 gives no new X The textis
13 2.24 design process (for example, before the start of | recommendation.  Please “For research retained as

construction or operation), the status of the combine with para 2.23 reactors with separate para.
design should be described in the safety analysis | (don’t make a separate low potential It is consistent
report, and the description should include the point). hazards with SSR-3
design and safety assessment that has been . I—’ q Al '
carried out up to that point. Additionally, there exist C”t'“’! an S0 See

2-24. For research reactors with low potential also critical and/or SUbC”t'C.aI " resolution to
hazardparticularhy-eritical-assembhesand subcritical assemblies with assemblies. ... Germany
suberitical-assemblies; the amount of higher potential hazard — comment 1 and

information and analysis to be provided
according to paras. 2.26 and 2.48 could be

we made suggestions for
the text

12.




reduced in accordance with a graded approach.

44, Italy 3 2.24 Page 15 Line 3 The period is completed. The paragraph
........ amount of information and analysis to be specifically
provided according to paras 2.26 and 2.48 could refers to
be reduced or increased in accordance with the reactors with
graded approach. low potential

hazards.

45. Russia  7/| 2.25/1 Since the approval of one licensing stage is According Requirement 25 Para2.25is
Rostechnad normally required before commencement of the of GSR Part 1 (Rev. 1): not in conflict
zor nextstage, the safety analysisreport should be Review and assessment of with the

made available for review and assessment on a information relevantto requlator
timescale thathasbeen determined by the safety: 9 ory
regulatory body. Regulator estimates of the size The regulatory body shall authorlty 0
and scope of the analyses. The established period | review and assessrelevant establish
should be reasonable to perform independent information whether schedule of
review of the submitted documents at a certain submitted by the authorized submission.

stage.

party orthe vendor,
compiled by the regulatory
body, or obtained from
elsewhere to determine
whether facilities and
activities comply with
regulatory requirementsand
the conditions specified in
the authorization. This
review and assessment of
information shallbe
performed prior to
authorizationand once again
within the lifetime of the
facility or the duration of the
activity, asspecified in
regulations promulgated by
theregulatory body orin the

Requirement
25 GSR Part 1
doesn’t address
the schedule of
submission.

No text
suggested by
the comment
for para 2.25.
It is adequate
asis.




authorization.

So, the regulatoris
responsible for timing within
the licensing procedure.

46. Belgium8 | 2.28. Somewhere in the text around paragraph 2.28 a | Research reactors based on The scope of
new paragraph needs to be introduced with text | Gen IV concepts need to be the document
along these lines “For innovative designs that taken into account. is governed by
make use of new fuels and coolants, additional SSR-3 which
safety margins and monitoring requirements does not
need to be introduced by the designer in order to . «
cope with the lack of operating experience. This include Geg
applies as well to the results of safety analysis IV concepts™.
performed using deterministic codes that might
have been developed for other type of reactors
and qualified using experimental data obtained
using other types of fuel and coolants.”

47. Italy 4 2.29 Page 17 Line 1 It is proposed to remove the In some
To obtain a construction licence eranapprovatl | reference to “approval” as jurisdictions
for the start of construction...... in case of authorization for the

construction the term construction

“licencej’ appears more licence is not

appropriate given but
approval is
required. The
textis also
consistent with
SSG-12 para
3.40 where
approvals are
also needed.

48. Russia 8/ | 2.30/1 Those aspects of the design that should be The set of safety assessment X

Rostechnad submitted to the regulatory body forreview and materials submitted to the “ in
zor assessment before the design is finalized should be | regulator should be sufficient




identified in agreementwith the requlator so that
activities can proceed while the reactoris under
construction. The information should be updated

to start the review and so
should be determined by
regulator accordingto SSG-

agreement with
the regulatory

and resubmitted to the regulatory body asthe 12, item 2.13. Procedures for body.....
detailed design and the construction of the reactor | issuing authorizationsfor
proceed. In some cases, revised versions of each stage of the lifetime of
documentswill be sufficient; in other cases, the installation and foreach
technicalsupplements maybe appropriate. type of installation should be
Additionalguidance on the licensing process for prepared by the regulatory
this stageis given in SSG-12 [10]. body,to ensure thatall

necessary stepshave been

taken priorto the granting of

a license.

49, Russia 9/ 2.31/1 The safety analysis report is the main document | According to SSG-12 design X The textis
Rostechnad provided at these stages for review and | andconstructionare different “ detailed revised for
zor assessment by the regulatory body for the | stagesand separate design and for clarity

authorization of authorizations can be given truction” '
the detailed deSign and/orconstruction. for design and construction. construction

50. Pakistan 232 | The updated safety analysis | The statement seems not in The statement

(PNRA) 4 report should be resubmitted to the regulatory | line with SSG-12. Please is based on
body for review and assessment in order to | provide the reference to paragraph 3.4
obtain the required authorization for | support the statement. of SSR-3.
commissioning.

51. Italy 5 2.33 Page 18 line 7 Some tests and the relative “....depending As per SSR-3
The test results should be approved by the | results has to be approved on the direct para7.51.
operating organization at the appropriate level | by the regulatory body affecton
of management and, as necessary depending on safety”
the relevance of the safety tests, by the
regulatory body before the subsequent test
sequence is started.

52. Italy 6 2.33 Page 18 Line 13 For completeness SSR-3

— Stage A: tests prior to fuel loading (pre
operational tests);

requirement 73
is quoted as it




is and
additional text

cannot be
added.
53. Belgium9 | 2.34. Delete the entire sentence “Such tests and It is not right to suggest to X The textis
measurements ... subcritical assemblies”. use the results of Such tests and retained for
commissioning tests to measurements additional
validate the computational should be used guidance.
models and tools used to to validate
design the object bein "
comgmissioneé. ’ verify the
results from
computational
models and
tools that are
used for design
and safety
analysis of the
subcritical
assemblies
54. Germany 2.34 For subcritical assemblies, initial criticality tests | Deleted  text is in X Textis
14 and low power tests of Stage B and tests of contradiction with SSR-3 Some other tests modified for
Stage C are not applicable. However, tests para 6.62. such as clarity.
should be performed to verify that the The design of subcritical verification of
configuration is subcritical. Some other tests, assemblies shall include adequate
such-as-approach-to-eriticatity-and e.q. neutron | technical ~ provisions to subcriticality
flux measurements are also needed. Such tests prevent criticality (see para. such-as
and measurements should be used to validate the | 6.66). appreachte
computational models and tools that are used for | Perhaps ,,subcriticality eriticatity-and
design and safety analysis of the subcritical verification test™ is meant neutron flux
assemblies. here? measurements

are also needed.




55. Italy 7 2.37 Page 19 Line 19 For completeness | | ...... it should be Consistent
If deviations from the design documentation shown that the with SSG-12
have occurred, they should be recorded, assessed safety analysis para 3.50
and it should be shown that the safety analysis remains valid
has not been remains valid, otherwise a new andthatsafety
safety analysis has to be conducted. hasnotbeen
compromised”
56. Russia 2.37 Edit item It is proposed to include Although the
(SEC NRS Stage A should ensure that the reactor hasbeen | exact tests of research additional text
1) constructed, manufactured and installed reactor main equipment and proposed is
correctly and in accordance with the design systems that need to be valid however
documentation. The stage should include such implemented on stage A the level of
tests, like checks of reactivity control system (prior to fuel loading). o
performance, verification of research reactor detail is _not
alarm systems, tests of neutron flux control appropriate
systems and other necessary tests. If deviations here.
from the design documentation have occurred,
they should be recorded, assessed and it should
be shown that the safety analysis remains valid.
The results of this stage should also confirm the
operational features of the research reactor and
should lead to the development procedures,
which should be confirmed during Stages B and
C.
57. Italy 8 2.38 Page 19 Line 7 Editorial
...... the operational limits and conditions for
commissioning, and the preliminary operating
procedures 7, and the interface between nuclear
safety and security should be taken into account
at this commissioning stage
58. Russia 10/ | 2.38/1 Stage B is an important step in the authorization | At this step it is usually no X Consistent
Rostechnad process. fission productsin the core Stage Bis a with SSG-12
zor andsoit is very important significant step para 3.45

step but term “major”is
strict in view of translation

in the
authorization




and is often translated in process.
otherlanguagesas“upmost”.

59. Russia 11/ | 2.39/1 As power Stage C moves closer to completion | Approach to equilibrium It is notalways
Rostechnad core_moves closer to equilibrium nuclear fuel | nuclearfuel burnupis the case that
zor burnup, this commissioning stage should focuson | different from normal the core moves

how the research reactorwill be operated, utilized | operation in view of fuel closer to

and maintained, and on procedures forcontrolling | loading procedure and values .

and monitoring operation and for responding to | of criticality parameters. equilibrium

deviations and other occurrences. Before | Thereforeit would be good nuclear fuel

authorization for routine operation is requested, | to mention this period. burnup at

the test results, any corrections of non- Stage C of

conformances, modifications to the design or commissioning

modificationsto the operational procedures, and - unnecessary

any proposed changes to the operational limits detail. not

and conditions should be submitted to the -

regulatory body forreview and assessment. appropriate to
add it.

60. Russia 12/ | 2.42/17 If required as a result of the review of the safety | Review itself is apartof X For clarity.
Rostechnad measures for operation, the operating safety assessmen@andso its If required as a
zor results should be included in

organization should submit to the regulatory body
a request for an amendment of the license or
license conditions, which should include a
revised safety analysis report.

the SAR and therefore
submitted to the regulator.

result of the
review of the
safety measures
for operation,
the  operating
organization

should submit
to the
regulatory body
a request foran
amendment of
the license,
which may
should include a
revised safety
analysis report,




asappropriate.

61. Pakistan 2.42 242 The safety analysis report should be In line with para3.57(e) of
(PNRA) 5 prepared updated for the operating licence SSG-12.
application.
62. Germany 2.43 The reference [6] should be updated SSG-24 is currently under X Textadded in
15 Line 9 revision (working number «“....SSG-24 where used
The same for paras 2.4, 4.11 and A.11.1 DS510B) and supposed to (under revision firsttime and
be published soon. as DS510B), in the list of
references. All
references will
also be
updated at the
final stage.
63. Belgium 10 | 2.44. “Experiments and modifications having major The categorization criteria X Reference to
safety significance should be categorized ...” used for this purpose Further SSG-24 is
should be somewhat guidance on already
clarified. utilization and provided.
modification,
including
categorization
is providedin
SSG-24 [6].
64. Russia 13/ | 2.48/1 Further guidance on decommissioning is | As pointed above in item No change
Rostechnad provided in the IAEA Safety Standards Series | 2.47 and in item 7.22 of made to text.
zor No. Ref.SSG-47, Decommissioning of Nuclear | SSG-47 A safety

Power Plants, Research Reactors and Other
Nuclear Fuel Cycle Facilities [23].

assessment is a key
supportingdocumenttothe
final decommissioning
plan. The licensee is
required to prepare this
documentand submitit for




review to the regulatory
body in accordance with
national regulatory
framework. The scope of
the safety assessment, its
content and the degree of
detail may vary depending
on the complexity and
hazard potential of the
facility.

Safety assessment is still
importantin view of
radiation hazards, but the
term ‘SAR’ is notused atthe
decommissioningstage. Fuel
should be removed before
the decommissioningstage.

Section 3
65. Russia 14/ | 3.1/1 To meetapplicable safety requirements on the SAR also includes safety Agree that the
Rostechnad safety analysis report including requirements 1,5 | justification or operating SAR covers
zor and 6 provided in SSR-3 [2], the operating procedures, but not the design and
organization should make arrangements for design only. operation but
preparing a safety analysis reportto demonstrate L
the safety of the research reactor. operation '_S
addressed in
the second
sentence.
66. Belgium 11 | 3.3 ... updated to describe: It is excessive to describe X Text modified
— .. events that may have “Changes in for clarity.
— Eventsthat-may-have-occurred-during the occurred during the lifetime the facility
Hifetime-of the research-reactor {or-operating of the research reactor, and its
experiencefeedback-ineludingfrom-other especially those at other operation (as
nuclearinstalations)—These-may-giveriseto nuclear installations. a result of

changes in the facility and its operation (for




instance as a result of operating experience
feedback or events that happened) and that may
influence the actions that will need to be taken
during decommissioning of the research reactor.

events that
may have
occurred
duringthe
lifetime of the
research
reactor or

operating
experience
feedback,
including
from other
nuclear
installations)
and that may
influence the
actions....”

67.

Russia 15/
Rostechnad
zor

3.4/1

Reference to para 3.6, Requirement 1 of SSR-3 [2],
the safety analysis report should give a detailed
description of the research reactorsite, the research
reactoritself, the experimentalfacilitiesand
devices and all other facilities.

Itis proposed to make
corrections in both
documents.

SAR should include full
description of the research
reactor, otherwise, it will be
impossible for regulatorto
assess correctness of
operatingorganization
classification of the systems.
In real practice, regulator
opinion on safety
significance of some systems
candifferfrom the applicant
opinion.

Retain for
consistency
with SSR-3
requirement 1.




68. Belgium 12 | 3.5. Modify the sentence as follows: “The safety | The external emergency X Using the term
analysis report should also provide details of the | plan is set by the regulator “details of the “emergency
internal emergency plan, and design principles | together with the federal emergency plan” is more
related to decommissioning ptar™. and local authorities. plan appropriate.

The decommissioning plan deco1mmissi0ni

is not normally included in na plan and

the SAR. The SAR might gp

contain design principles de_5|g.n

related to decommissioning principles

though  (relative  for relatedto

example to limit of sizes decommissioni

and availability of space for ng”

decommissioning

operations, the

minimization of the use of

materials that could be

activated...), but that is not

a decommissioning plan.

69. Israel 2, 3.6 Regarding separate documents to which | Clarity Itis
(IAEC) reference can be made in the Safety understood that

Analysis Report (instead being part of the reference
Report itself) we suggest to add a few words documents to
(in a footnote) emphasizing that these SAR needs to
separate documents have to be formally be formally
completed before submitting the SAR, in completed.
order to serve as references to the SAR.
The same issue is mentioned also in
paragraph 3.11.

70. Belgium 13 | 3.10 ... Guidance on public participation is given in | Dot (.) is missing at the
SSG-12 [10]. end.

71. Germany | 3.16 For fewrisk facilities with a low hazard The potential risk of the X See resolution

16 Qoten_ti_al ésueh—as—semeermeal-assemblm& _ faqility is related not only “(such as some to Germany
suberitical-assemblies-orresearch-reactorswith | to its thermal power. critical comment 1and




lowpowertevels), these requirements are much | SSR-3 2.17 defines criteria assemblies, 12
less stringent. However, as the safety analysis for a grading. They do not subcritical
report is often the only comprehensive document | to be specified here. assemblies, or
produced, every topic discussed in the Appendix research
to this Safety Guide should be considered. Furthermore, there exist reactors with a
Although the extent of information on each topic | critical and/or subcritical low potential
would be limited, the scope of some topics (e.g. | assemblies with significant h ds.”
the protection of operating personnel against potential risk. azards,
overexposure in critical assembly facilities) may
be much larger for low potential hazard
facilities.
72. Belgium 14 | 3.18 and the development of the accident | There will be more than
management procedures and the ... one accident management
procedure
73. Pakistan Para3.19 | 3.19. The consideration of fault conditions The terminology ‘fault This is
(PNRA) 6 should determine .......... condition mentioned in this commonly
para need to be defined as it understood
is not found in IAEA Safety term and is
Glossary. Furthermore, this used in NPP
terminology is not used in .
SSR-3. gum_ie on same
topic
(DSS449)
74. Belgium 15 | 3.20 (first | - That sufficient defence in depth has been | No undue burden should be “.....are Consistence
dash). provided, and that the levels of defence are | placed on alevel of defence independent with SSR-3.
preserved and balanced to the extent possible in | in depth compared to the and preserved”
that potential accident sequences are arrested as | others  (e.g.  increased
early as possible. mitigation by sacrificing
prevention).
75. Belgium 16 | 3.20 (first [ - That sufficient defence in depth has been | Sentence seems incorrectly
dash) provided, ard that the levels of defence are | structured

preserved to the extent possible, and # that
potential accident sequences are arrested as early
as possible.




76.

Germany
17

3.22
Bullet (2)

[...]

(2) Insertion of excess reactivity:

— Criticality during fuel handling and loading
(e.g. due to an error in fuel insertion, dropping
of fuel assembly on core);

— Startup accident;

— Control rod failure or control rod follower
failure;

— Control drive failure or control drive system
failure;

— Failure of other reactivity control devices
(such as a moderator or reflector);

— Unbalanced rod positions;

— Failure or collapse of structural components;
— Insertion of cold or hot water;

— Changes in the moderator material (e.g. voids
or leakage of D20 into H20 systems or leakage
of H20 into D20 system);

— Effects of experiments and experimental
devices (e.g. flooding or voiding, temperature
effects, insertion of fissile material or removal of
absorber material, error in loading or unloading);
— Insufficient shutdown reactivity margin;

— Inadvertent ejection of control rods;

— Maintenance errors with reactivity devices;
— Spurious control system signals;

— Removal of poisons from the coolant or
moderator.

— Incident of control rod;

— Dropping of fuel elements onto moderator
tank;

— Control rod with reduced absorption effects

Addition

Partially
covered in 3.22
(2). List of
PIEs are as
established in
SSR-3.




77. Germany 3.22 [...] Addition Partially
18 Bullet (3) | (3) Loss of flow: covered in 3.22

— Primary pump failure; (2). List of
— Reduction in flow of primary coolant (e.g. due PIEs are as
'g:(zﬁall\;egz)l!ure or a blockage in piping or a heat established in
— Effect of the failure or mishandlingof an SSR-3.
experiment;
— Rupture of the primary coolant boundary
leading to a loss of flow;
— Fuel channelblockage or flow reduction (e.g.
dueto foreign material);
— Improperpower distribution due to, for
example, unbalanced rod positions, in core
experimentsor in fuel loading (power-flow
mismatch);
— Reduction in coolant flowdue to bypassing of
the core;
— Deviation of system pressure from specified
limits;
— Loss of heatsink (e.g. duetothe failure ofa
valve ora pump,or a system rupture).
— Converter plate cooling failure;
— Moderator cooling failure

78. Germany 3.22 [...] Addition List of PIEs

19 Bullet (4) | (4) Loss of coolant: are as

— Rupture of the primary coolant boundary;
— Damaged pool;

— Pump down of the pool;

— Failure of beam tubes or other penetrations.

established in
SSR-3




— Leakage at separating bulkhead between
reactor pool and fuel pool

79. Belgium 17 | 3.22 (4) | Loss of coolant: A “failure” mechanism is Consistence
(third missing (as for the other 3 with SSR-3
dash) — Pump down of the pool; dashes: rupture? damage?

failure?)

80. Belgium 18 | 3.22  (5) | — Exceeding of fuel ratings. Is this an initiating event on List of PIEs

(last dash) its own? Is it not a are as
consequence  of  other established in
initiating events? To be SSR-3.
deleted?

81. Belgium 19 | 3.22 (8) — Extreme meteorological phenomena; The dash is missing in front

82. USA 313.22(7) -Hurricanes; Hurricanes and  snow List of PIEs

(USNRC) -snow and ice storms; storms should be separate are as
items in the list established in
SSR-3.

83. France 7 3.28 3.28. The safety analysis should identify design | Design extension conditions See resolution
basis accidents-and-design-extension-conditions | should notapply forresearch for France
m&hem—sgmﬁsam—tueLdegradamn—a-nd—de&gn reactors. comment No. 4
extension-conditions-with-melting-of the reactor
core. In addition, accidents beyond the design onpara2.15.
basis that have more severe consequences may
should also

be analysed for purposes of emergency planning
and for specifying the measures to be taken to
mitigate the consequences of an accident.
84. France 8 3.29 3.29. Annex | deals mainly with deterministic | Design extension conditions See resolution

methods, which are normally used for safety
assessments of research reactors. Deterministic
techniques  for  anticipated  operational
occurrences and design basis accidents are
characterized by conservatism and are based on
defined sets of rules forevent selection, analytical

should notapply forresearch
reactors.

for France
comment No. 4
onpara2.15.




methods, and parameter specification and

acceptance criteria.—For—design—extension
- ) ) listi

boundanrconditionscanbeapplied. Through the
use of these methods, reasonable assurance is
provided that the ultimate objective of preventing
or limiting the release of radioactive materialcan
be achieved without the need to perform complex
calculations, because these methods tend to
overestimate theamount of radioactive releases.
The most severe of these releases (arising from
the design basis accident or from a ‘maximum
credible accident’) are taken into account in the
selection of a site or in setting design
requirements for engineered safety features for
the research reactor. The choice of these
accidentsis based on experience and engineering
judgement, without the benefit of determiningthe
probabilities of the event sequences.

85. Germany 3.30 Deterministic and probabilistic approaches are Clarification Reverted back
20 should be used to supplement each other in the to original text
abovementioned safety assessments. for consistency
with SSR-3.
86. Germany 3.31 [...1 Itisnot clear how to deal DEC are
21 Line 28 | A deterministically derived list of design with DEC. addressed in
New extension conditions without significant fuel We suggest to use paragraph 3.33
Issue degradation should be developed. The relevant formulation from SSG-2,

design extension conditions should include:

(a) Initiating events that could lead to situations
beyond the capability of safety systems that are
designed for design basis accidents.

(b) Anticipated operational occurrences or
frequent design basis accidents combined with
multiple failures that prevent the safety systems

Revl, paras 3.40 and 3.45

to 3.37.




from performing their intended function to
control the postulated initiating event. The
failures of supporting systems are implicitly
included among the causes of failure of safety
systems. The identification of these sequences
should result from a systematic analysis of the
effects on the plant of a total failure of any
safety system credited in the safety analysis, for
each anticipated operational occurrence or
design basis accident (and in particular for the
most frequent, anticipated operational
occurrences and design basis accidents).

(c) Credible postulated initiating events
involving multiple failures causing the loss of a
safety system while this system is used to fulfil
its function as part of normal operation. The
identification of these sequences should result
from a systematic analysis of the effects on the
plant of a total failure of any safety system used
in normal operation.

A number of specific sequences with
core melting (severe accidents) should be
selected for analysis in order to establish the
design basis for the safety features for mitigating
the consequences of such accidents, in
accordance with the plant safety objectives.
These sequences should be selected in order to
represent all of the main physical phenomena
(e.g. reactor decay heat or containment status)
involved in core melt sequences.




87.

Germany
22

3.33
Line 2

[...]

Design extension conditions include events more
severe than design basis accidents that originate
from extreme events or combination of them that
could cause damage to the SSCs important to
safety or challenges the fulfillment of main
safety functions as well as progressions of
events that could lead to reactor core damage or

serme-ether-radiological release.

Clarification

88.

France 9

3.33

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
on para2.15.

89.

France 10

3.34

Design extension conditions
should notapply for research
reactors.

See resolution
for France
comment No. 4
on para2.15.




degradationofthereactorcore
0. 335 3.35—Analysis—of design—extension—conditions | Design extension conditions See resolution
should-also-demonstrate that should notapply forresearch for France
+—Theeactorcan-be brought-intothe state | reactors. comment No. 4
where the confinementfunction canhe maintained-
; . on para 2.15.
inthe longterm-
s The structures _systems and components
are—capable—of E“.;'E“ -2 o2y 'E*;“Ea;“"g
release QI al large |ad|gast|...e|eleas.eald "

91. Belgium 20 | 3.35. A reference should be given to a document | It is not always obvious ‘practically
providing the definition of (or more | what ‘practical elimination’ eliminated’ is
explanation on) ‘practical elimination’ means. defined in the

glossary and
need not be
defined here.

92. France 12 |3.36 3.36TFheanalysisshould-addresstheimpasctofthe | Design extension conditions See resolution

mostchallengmg-ceﬁmuwsammom%&m«% should notapply forresearch for France

the.compliance with-aceeplance Griteriais-achieved. | reactors. comment No. 4
Ll

by—sately features—implementedn—thedesig on para2.15.

SoR |e|_d “'tfl' the-im plemantation g'_p ocedures

93. Belgium 21 | 3.37. “ ... likelihood of criticality shall be sufficiently | The risk of criticality SSR-3
remote to be considered as—a—desigr-extension | should be  practically requirement
eondition practically eliminated.” eliminated for subcritical quoted.

assemblies.




94. France 13 | 3.37 37 i . - Design extension conditions See resolution
subsnheal—a—ssem—bhes,—hkehheed—ef—snmaw should notapply forresearch for France
shallbe-surticiently remote Lo be-consideredasa- | reactors. comment No. 4
analyzed to demonstrate compliance—with pre on para 2.15.
established—acceplance—crteria—and—to—ensure
adeguatema gistoaveicany HH ecge sHtectsas
wol as’lg| identiHcation—oi—additionalsatety
Featy esi or-extension-oi-the-capabiliuesolsalety
of suchevent.

Section 4
95. Russia 16/ | 4.1/13 The review and assessment process include | For common wording with
Rostechnad inspections on the site and elsewhere to verify the | SSG-12.
zor claims made in the submissions.
96. Russia 17/ | 4.2 (f)/1 | Determine whether the operational limits and | Usually, requirements X For clarity.
Rostechnad conditions are arranged under the regulatory | determine procedure for " are
zor requirements and whether an adequate level of | safety limits and conditions . .
: : ; S established in
operational safety can be ensured, including the | determination and does not accordance
provisions made foraccident conditions; provide the specific values. 4
with the
regulatory
requirements

97. Belgium 22 | 4.2 () Determine  whether the utilization and | This phrase looks confusing No text

modification of the research reactor meet the | and difficult to interpret. proposed.

requirements of the regulatory body.

Strictly ~ speaking  the
regulatory body does not
have ‘requirements’ for the
utilization of the research
reactor. The license will
state what can be done with
the reactor and the
regulatory body will verify




(by inspections) that the
operator stays at all time
within the operating limits
and conditions.

98.

Germany
23

4.2
Line 2

[...]

he regulatory body can then determine
whether the proposed research reactor can be
sited, constructed, commissioned, operated,
utilized and modified, and evenrtuaHy
decommissioned, without undue radiation risks
to site personnel, the public or the environment.

Clarification

99.

Germany
24

4.7

The documents of the operating organization’s
case for the safety of the research reactor as
presented in the safety analysis report, which
should be submitted to the regulatory body for
review and assessment in order to obtain
authorization for commissioning Stage A (tests
prior to fuel loading), should include:

(a) The ‘as-built’ design of the reactor;

(b) The non-nuclear commissioning
programme;

(c) The operational limits and conditions
for Stage A commissioning;

(d) The records and reporting systems;

(e) The management system,
organizational structure and programme for
operation.

Clarification (non-nuclear)

X

The
commissioning
programme for
Stage A

Stage A as
used in the text
refers to non-
nuclear
commissioning

100.

Germany
25

4.8.

The documents that should be submitted
to the regulatory body for review and assessment
in order to obtain authorization for
commissioning Stage B (loading of fuel and
initial criticality) should include:

(a) The records of the results of the previous

Clarification (nuclear)

X

The revisions to
the
commissioning
programme for
Stage B, if any;

Stages are
defined in the
text.




commissioning stage, including non-
conformances and, where appropriate, their
associated corrective actions;

(b) The revisions to the nuclear
commissioning programme, if any;

(c) The operational limits and conditions
for Stage B commissioning;

(d) The provisions for radiological
protection;

101. Indonesial | 4.10 (Adding new item) The ageing management X The comment
(f) The ageing management programme programme determined at is valid.
design phase should be However, there
revised according to the is no need to
latest cono(lJtion of structufre, include it as
system and component after e
c)énstruction P and the list IS not
commissioning phases. EXh"’}USt'Ve'
Ageing
management
aspects are
already
covered
throughout the
SAR. This
further
highlighted in
the revised text
of Chapter 13
of Appendix.
102. Pakistan 4.10 4.10. o The bolded text is added to X Updates to
(PNRA) 7 make it in line with para 4.10 ...... documents is
(e) The arrangements for maintenance, periodic | 3.57 of SSG-12. (f) already




testing, inspection, control of modifications and Arrangements covered in para
changes to specifications and surveillance; for emergency 4.10 (d).
(f) Arrangements for emergency preparedness
preparedness and response; and response;
(9) Updated documents as mentioned under
para 4.6 above.
103. Germany 4.12 Before the authorization for eventuat Clarification
26 decommissioning and release from regulatory
control can be obtained, the application
submitted to the regulatory body for review and
assessment should include:.....
104. Russia 18/ | 4.12/5 —The decommissioningplan. As main document.
Rostechnad
zor
105. Russia 19/ | 42.12 Add the third hyphen: X The textis
Rostechnad —The results of decommissioningplan realization. “Before the modified for
zor authorization clarity.
for
decommission
ing o
colppse—trom
coglatony
eontrol—ean
bo—pabtatpods
the
application

submitted to
the regulatory

body for
review and
assessment

should




include:

—The
records
and
results of
operatio
nal
experien
ce;

—The
decommi
ssioning
program
me.

Before
release from
regulatory
control can be
obtained, the
results of
decommissio
ning should
be submitted
to the
regulatory
body.

Detailed

guidance on
decommissio
ning IS
provided in




SSG-47 [23].

Appendix
106. USA 4 | Appendix | The amount of information and the level of | Typographical error
(USNRC) |- 1st | detail may vary depending upon the type,
paragraph | complexity and the design of the facility.
107. USA 5 | Appendix | In addition, some technical contents of those | Grammar and  reduce
(USNRC) |, 2" [ mentioned in this Appendix may not be | repetition
paragraph | applicable to some types of the subcritical
assemblies. Gententsthat-may-net-be-apphicable
to some of the subcritical assemblies  are
highlighted throughout the Appendix by an
asterisk (*), or specifically indicated.
108. Pakistan Appendix | Following information may be added: The text
(PNRA) 8 adequately
i.  Chapter11 may alsoinclude the i. Please see Requirement address items
description of "Experimental Devices". | No. 66 of SSR-3. (i, it and iii).
) o There isno
ii.  Chapter 18 may also include description need to
of (1) Management of resources and (ii) Please see paras 4.13, highlight
(2) Measurement, assessment and 4.15 and 4.20 of SSR-3 specifically
improvement of the management
system. those aspects.
iii. Chapter 19 may alsoinclude description (iv) RWM is

of Optimizing of the facility’s layout
and access routes

iv. Radioactive Waste Management (RWM)
is a separate area from Radiation
Protection soa separate chapter may
be introduced for RWM.

iii. Please see para 6.92(b)
of SSR-3.

iv. To be in line with IAEA
safety standards.

covered in the
contents of
SAR. ltis
more
appropriate to
keep the
current format




as it was in
IAEA safety
standards since
1994. Changes
in the format

may cause
more
challenges for
Member
States.
1009. Germany | Appendix | [...] Information is misleading. The approach
27 Line 13 Fheinformationrequiredforthecontentofthe | There exist also critical or of developing
safety-analysis-reportfor-suberitical-assembhies sqbcritical ass_emblies with guidance that
she%be%hes&#}&as—feweseapeh—maetem— higher potential hazard. covers all
IE Ize; ) ; fl': ’ ; . 'EEI Hhe a'gl 3|IFE_EEEFI 0 of |g- ' aeieell 4 research
Jevel of detail shoe-be-consisient with-the Sf;ﬁ'e‘ﬂ Z%tp?‘iﬁl‘ﬁei?é ven reactors and
compleity-aneHower hazards of suberiticat already in the first sub-critical
assemblies—n-addition-some-technical-contents | paragraph (“The amount of assemblies IS
of these-mentioned-inthis-Appendixmay-netbe | information and the level of the same as it
aocheablotocomeprmes othe suberteal detail may vary depending was followed
asserblies—Contents-that-may-netbe-appheable | upon the type, complexity in development
to-sore-of thesuberttical-assembliesare and the design of facility.”). of SSR-3. The
highlighted-throughoutthe-Appendixby-an approach was
asterisk(*)-orspeetficatty-thaicated. Please remove also all also described

asterisks (*) in the
Appendix and Annexes,
because they are not
adequate. E.g. some of
marked issues could also be
omitted for other reactors
(e.g Provisions for safely
storing a sufficient number

in the DPP of
the Safety
Guides.

The guidance
unless
specifically
mentioned is




of spent fuel elements
(A2.4), reactor system
pressure (A16.6)).
Justification of grading
shall always be done based
on the facility specification.

applicable also
to subcritical
assemblies
with use of a
graded
approach that
commensurate
with their
potential risk,
as described in
the Guides. In
addition, there
will also be
revision to
SSG-22 on use
of graded
approach.

Chapter 1

110.

Germany
28

Al.2

In this section, a summary of the principal
characteristics of the research reactor and the
site should be provided. The general
arrangement and layout of the research reactor
should be described, starting with the core and
continuing with the secondary and tertiary
systems and the reactor building, to convey an
impression of the research reactor and its
systems, structures and components, important

to safety.

Clarification (SSC)

Chapter 2




111.

France 14

A22.

A.2.2. This section should describe the safety
objectives and the general design requirements
followed in the design of the research reactor, in
consideration of the requirements for normal
operation, anticipated operational occurrences,
design basis accidents and—design—extension
conditionsand the accidentstaken intoaccount in
the design. Safety objectives and design
requirements for prevention of accidents and
mitigation of consequences should also be
included. Other measures that can be used to
mitigate accident conditions should be described in
the appropriate chapters of the safety analysis
report.

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
onpara2.15.

112.

USA 6
(USNRC)

A.2.3(r)

“Interface” should be “interfaces” or ‘“the
interface”

grammar

113.

France 15

A23.

A.2.3. Astatement of the overallsafety objectives
should be included. This should be followed by a
brief description of the underlying safety
objectives and general design requirements that
are importantto the design. Safety objectives are
discussed in section 2 of SSR-3 [2], and general
design requirements are discussed in section 6
(see Requirements 16-41) of SSR-3 [2]. These
objectives and requirements may include the
following:

(@) Managementsystem requirements;

(b) High standard of engineering design
and, in particular, conservative design
margins, engineered safety systems (features),
barriers to radionuclide transfer and
protection of these barriers;

(¢) Inherentsafety features (those relying only
on physical properties);

(d) Passivesafety features (passive features do

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
onpara2.15.




not actively change state);

() The extent to which unique or unusual
features that may affect the consequences or the
probability of releasesare incorporated;

(f)  The extent to which redundancy, diversity,
physicalseparation and functionalindependence
are applied in the design of safety systems and
engineered safety features, so as to achieve
necessary reliability of these systemsand features
and to protectagainstcommon cause failures;

() Fail-safefeatures;

(h) Defence in depth applied in the design,
including the independent effectiveness of the
different levels of defence;

(i)  Accident prevention;

(i)  Accidentmanagement;

(k)  Proven engineering practice and use of
generally accepted standards;

()  Assessmentof humanfactorsand dependent
failures;

(m) Radiation protection;

(n)  Provisions for utilization and modification;
(o) Provisions forageing management;

(p)  Featuresfordesignextensionconditions;
(@ Provisions foremergency preparednessand
response;

() Provisions for interface between nuclear
safety and nuclear security.

114.

Germany
29

A.2.3
Line 33

[...]
() Assessment of human factors and
dependent failures;

(m) Radiation protection;
(n) Provisions for utilization and
modification;

Addition

Already
covered in para
A.2.11and A.
2.4 (15).




(o) Provisions for ageing management;

(p) Features for design extension
conditions;

(q) Provisions for emergency
preparedness and response;

(r) Provisions for interface between
nuclear safety and nuclear security.

(s) Fire Protection

(t) Environmental Protection

115. Indonesia | A.2.3(p) | (p) Features for design extension conditions (if | For low power research Design
2 design extension conditions exist based on the reactors, design extension extension
result of safety analysis); conditions may not exist conditions
due to their extremely small need to be
probability of occurrences. considered.
116. Germany A2.4 [...] Please remove asterisk (*) X Critical and
30 (22) Provisions for safely storing a sufficient number | Not clear why this shall not Provisions for subcritical
(a) of spent fuel elements and irradiated core be applicable to subcritical safely storing a assemblies may
components; = assemblies. While critical sufficient not need to
(sub-)assemblies may not number of spent change the fuel.
need to change fuel during fuel elementsx
their lifetime, there is no and irradiated
reason why provisions from core
irradiated core components components;
are excluded.
117. France 16 | A2.4. A.2.4. The specific design requirements applied | Design extension conditions See resolution

should be stated in this section. These

requirements are discussed in detail in section 6

(see Requirements 42-66) of SSR-3 [2] and

include:

(1) Management system requirements fordesign,
including codes of practice utilized in design.

(2) Monitoring of variablesand control of reactor
and system variables within their operating
ranges.

should notapply forresearch
reactors.

for France
comment No. 4
on para2.15.




(3) Reactor core integrity requirements.

(4) Protection against flow instabilities and
suppression of power oscillations*.

(5) Criteria for sharing of common structures,
systemsand componentsimportant to safety
between facilities at the same site (e.g.
emergency power supply, on-site fire
brigade).

(6) Consideration of human factors and
ergonomic principles to reduce the
potential forhuman errorand to relieve stress
for the operating personnel.

(7) Requirements for design analysis with
validated techniques, models or codes.

(8) Provision of reactivity control, including:

(a) Redundant reactivity control*;

(b) Reactivity limits;

(c) Availability of sufficient negative reactivity
to maintain the reactor subcritical under all
operational statesand accident conditions.

(9) Design of reactorcoolant system and related

systems, including:

(@) Requirements foradequate core cooling for

all operationalstatesandaccident conditions*;

(b) Requirements for coolant system integrity
and protection of the boundary from
leakage*;

(c) Preventing the uncovering of the core*.

(10) Reactorcore and fueldesign, including:

(@) Fuel design bases for neutronic,
thermohydraulic, mechanical, material
chemicaldesign;

(b) Safety marginsfor fueldesign parameters*;

(c) Verification of fuelintegrity;

(d) Prevention of inadvertent fuelmovement;




(e) Design bases for mechanical, thermal and
chemical design of reactor materials
important to safety;

(f) Shutdown margins™;

(g) Prevention of criticality for subcritical
assemblies.

(11) Provisions for safe utilization and
modification, including:

(@) Radiation protection for all operational
conditions;

(b) Design requirements to ensure that safety
system settings are notadversely affected;

(c) Provisions to preserve the means of
confinementand shielding of the reactor;

(d) Recognition of the interdependence
between the reactor and any installed
experimentalequipment.

(12) Reactorsafety systemsincluding:

(@) Provision of systems for shutdown, fuel
cooling and control of radionuclide releases;

(b) Operatingrequirements;

(c) Separation requirements for safety system
and control functions;

(d) Single failure criteria;

(e) Fail-safe mode requirements.

(13) Reliability and testability of instrumentation
and controlsystems, including:

(@) Provision of means to achieve required

level of reliability;

(b) Periodic testability;

(c) Fail safe characteristics;

(d) Functionaldiversity.;

(14) Capability forsurveillance and maintenance
of safety related equipment.
(15) Radiation protection in systemsincluding: (




(@) Controlof radioactive releases;
(b) Stationary dose rate meters for monitoring
at places routinely accessible and at suitable
locations in  anticipated  operational
occurrencesand accident conditions;
(c) Monitors and laboratories for determining
the concentration of selected radionuclides;
(d) Monitorsand control of effluents;
(e) Equipment for measuring radioactive
surface contamination, doses to and
contamination of personnel;
(f) Monitoring at gatesand otherentrances;
(9) Arrangements to assess the impact in the
vicinity of the facility.
(16) Buildings and structures including:
(@) Building and structures designed for design
basis accidents-and-asfaraspracticable for
design-extension-conditions*;
(b) Requirements for leaktightness of the
reactor building and the ventilation system.
(17)...

118. USA 7 | A.2.4(8) | “Provisions for...” grammar
(USNRC)

119. Germany |A.25 The basis for safety classifications and the list of | Clarification
31 classes should be presented in this section of the

safety analysis report. Additional guidance is
presented in IAEA Safety Standards Series No.
SSG-30, Safety Classification of Structures,
Systems and Components in Nuclear Power
Plants [26].

The approach for the classification of structures,
systems and components for purposes of
analysis or design, such as for seismic safety or
nuclear safety, the basis for the classifications
and the list of classes should be presented in this




section of the safety analysis report.

120. France 17 | A2.13. A.2.13. This section should describe the scope of | Design extension conditions See resolution
the qualification programme and the | should notapply forresearch for France
qualification procedures adopted to confirm that | reactors. comment No. 4
the items important to safety, treluding-safety on para 2.15.
Teotires—rer—design—edensien—cenditions, are
capable of meeting the design requirements and
of remaining fit for purpose in the range of
individual or  combined environmental
challenges identified for the situations under
which they are supposed to perform. The
identified challenges should take into account all
the stages and their duration in the lifetime of
the research reactor facility.
Chapter 3
121. Germany |A.3.2 Information should be provided in sufficient Sufficient advice for using X See resolution
32 detail to support the analysis and conclusions of | graded approach is included “For some to Germany
Chapter 16 of the safety analysis report, to in the second sentence research comment 1 and
demonstrate that the research reactor can be (““For some low power reactors  with 12
safely operated at the proposed site. For some research reactors, critical low potential
fow-pewer research reactors with a low hazard assemblies and subcritical hazards. .

potential, critical assemblies and subcritical
assemblies which present very limited hazards,
the amount of detail provided in this chapter can
be substantially reduced. +raddition—+mostofthe

cetabledleserbed-belawrelatoctoepolegand

assemblies which present
very limited hazards, the
amount of detail provided
in this chapter can be
substantially reduced. ).
Further information are
only misleading.

Additionally: According to
SSR-32.17 and SSG-22 2.7

The textis
retained as it
provides
additional
guidance.




thermal power is only
factor to characterize the
hazards originating from a
research reactor. The more
general term  “hazard
potential” is more suited.

122.

France 18

A3.7.

A3.7. This section should describe the
appropriate methods adopted forestablishing the
externaleffectsthat will constitute the postulated
initiating events forimportant natural phenomena
and human induced effects.

Attention should be paid to the external hazards
that could potentially lead to common cause
failures of the safety systems and-additionalsafety
featuresfor design-extension-conditions—Further

information on design criteria for protection
against these effectsshould be given in Chapter 2
of the safety analysisreport (see para. A.2.6).

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
onpara2.15.

123.

Germany
33

A.3.17

This section should describe radiological aspects
and, in particular, the biological aspects of
transfers of radioactive material to people.-Mest

cithesedatale piay pot be rocugyad o coa

safety-analysis-repert: This section should also

cover all aspects of site activity that have the
potential to affect the radiological impacts of the
site throughout the lifetime of the reactor,
including construction, operation under normal
conditions and decommissioning

Compare with para. 3.16.
The radiological aspect
may be even more
important for low risk
facilities than for high risk
facilities.

The context of
para 3.6 and
A.3.17is
different.




Chapter 4

124. Pakistan A.4.5. The design and operation of cranes or other The bold text ‘“handling”
(PNRA) 9 lifting and handling devices should be devices should also be
described. added. The handling tools
(underwater and other) are
important  to  prevent
dropping of objects in the
pool.
Chapter 5
125. Belgium 23 | A.5.4. (h) Fuel operating experience (if any) Add this point to the text.
126. Belgium 24 | Before Nuelear Core design Given the content of The paragraph
A.5.13. paragraphs A.5.13-16 the coveres more
use of the word ‘core’ than core
seems more appropriate. design and it is
also consistent
with NPP
DSS449
127. Belgium 25 | A.5.17. “... will be available to keep the reactor fuel | ‘conditions’ would need to
thermal parameters within acceptable levels +r—a | be defined somewhere in
thermathy—safe—condition, and that ar adequate | the text.
thermal safety margins will be maintained ...”
128. Germany A5.24(c) | [...] Most of the research
34 The reactor pool or tank and related components | reactors have only a pool.

constituting the primary coolant boundary;

There are only few research
reactors worldwide that
have a reactor tank.




Chapter 6

129. Germany A6.1 [...] According to SSR-3 2.17 X See resolution
35 Line 6 For low pewer hazard research reactors, critical | and SSG-22 2.7 thermal “For research to Germany
assemblies and subcritical power is only factor to reactors  with comment 1 and
assemblies, this chapter of the safety analysis | characterize the hazards low potential 12.
report should be commensurate with the safety | originating from a research hazard. ™
importance of cooling system and connected | reactor. The more general
system. term “hazard potential” is
more suited.
130. Finland3 | A.6.5 Please add: The chemistry data for the | This data may be safety The intention
secondary coolant should be presented. relevant (e.g. corrosion of the
aspect). statement is
already
covered
(corrosion
control
measures and
ageing effects).
131. Belgium 26 | Chapter 6 | A “description” (see A.6.1) of the systemsisnot | General remark on Chapter The text shows
and in | sufficient. For all systems described in this | 6 that the
particular | chapter the safety functions delivered by those contents of the
A.6.1 systems need to be listed and described in the ‘description’,
SAR. which covers
the safety
functions,
performance
characteristics,
design

requirements,
etc.




132.

Belgium 27

Chapter 6

Moderator System paragraph (A.6.7) needs to be
removed.

‘The design and operation
of the moderator system’
sounds strange. To our
knowledge the moderator
that is introduced in nuclear
reactors to thermalize the
spectrum is not a ‘system’.
Or is a moderator “system”
specific for some designs?

The moderator
system
paragraph
should be kept,
to coverall
reactor
designs.

133.

Belgium 28

Chapter 6

Emergency core cooling system does not belong
in this chapter

ECCS belongs in Chapter 7
‘Engineered Safety
Features’, unless the system
performs  functions in
normal operation too, e.g.
during start up or shut
down.

Although the
ECCS is an
engineered
safety feature
it is more
appropriate to
keep it in this
Chapter, for
user  benefit
preserving the
The structure
of the safety
analysis report,
as it was in
IAEA safety
standards since
1994,

134.

Pakistan
(PNRA)10

A.6.8.

A6S8. ............. The procedures for inspection
and testing of the emergency core cooling (ECC)
system should be deseribed mentioned.

The text should be
modified as proposed.
Because there is no need to
describe the procedure in
detail, instead the
Procedure No. should only
be mentioned.




135. Belgium 29 | Before Primary purifieation conditioning system The system normally does Itis
A.6.10. more than purifying. It purification
conditions the coolant so
that it remains as little
aggressive as possible for
the core and other internals.
Chapter 7
136. France 19 |A7.1. A.7.1. This chapter of the safety analysis report | Design extension conditions See resolution
should identify and provide a summary of the | should notapply forresearch for France
types, locations and functions of the engineered | reactors. comment No. 4
safety features provided in the research reactor for on para 2.15
anticipated operational occurrences and accident P e
conditions. Examples of engineered safety features
are an emergency core cooling system and a
containment system or a means of confinement.
The requirements of these systems and
supplementary  features are discussed in
Requirement 43 and Requirement 48 of Ref. SSR -3
d+esel—genera¢er For Iow power research reactor
critical assemblies and subcritical assemblies, the
decision on application of this chapter should be
commensurate with the safety importance of
engineered safety features. A brief statement
pointing to these featuresshould be used to support
the level of detail, if any, in this chapter.
137. Germany A7.1 [...] According to SSR-3 2.17 X See resolution
36 Line 9 For low pewer hazard research reactors, critical | and SSG-22 2.7 thermal “For research to  Germany

assemblies and subcritical assemblies, the
decision on application of this chapter should be
commensurate with the safety importance of
engineered safety features.

power is only factor to
characterize the hazards
originating from a research
reactor. The more general

reactors with
low potential
hazards....”

comment 1 and
12 etc..




term “hazard potential” is
more suited.

138. France 20 |A74. A7 A Thedesignspecificationsof safety features | Design extension conditions See resolution
igpdeygn-%enaon—sopmugns—wher&pmnded- should notapply forresearch for France
shemd—b%d%senbed—aienQAMth—a—d%senpuen—ei reactors. comment No. 4
the capabilibyof these features for preventing-or

o or A on para2.15.
Fitigating—ithe—radiclogical —consequences
Rcliding-thal 'el'ab.'l"t5.tgt a-Hunctions-thatthey
are—requiredto—tulkill_ndepe ,gle ce—from-those
usedﬁ e el_lequle taccidentsrand slapablllt.)' o

139. France 21 |A75. A.7.5. Reference should be made to the relevant | Design extension conditions See resolution
chapters of the safety analysis report, where | should notapply forresearch for France
provided, or to other documents where the | reactors. comment No. 4
engineered safety features and-additionalsafety '
features for design—extension—conditions—are onpara 2.15.
furtherdescribed further.

140. Belgium 30 | A.7.5. “Reference should made to ...” Typo (insert blank between

“made” and “to”)
Chapter 8
141. Pakistan A.8.1 A.8.1. ............. The requirements for Relevant paras number X SSR-3
(PNRA) instrumentation and control systems are added. The requirementis
11 established in paras (6.167-6.171), requirements for mentioned
Requirement 49 of SSR-3 instrumentation instead of
and control paras.

systems are
established in
paras.
Requirement 49
of SSR-3




Chapter 9

142. France 22 | A93. A.9.3. This section should describe the design and | Design extension conditions See resolution

pperat_ion of_ _the emergency power s_upply, should notapply forresearch for France
. A | reactors. comment No. 4
necessantotestore the electrical powersupply in
; . itions, “and should on para2.15.
emphasize the connection to the off-site power
supply.
Chapter 10
143. France 23 | A10.1. A.10.1. This chapter of the safety analysis report | Design extension conditions See resolution

should provide information concerning the
auxiliary systems included in the research reactor.
The description of each system, the design bases
for the system and forcritical components, a safety
assessment demonstratinghowthe system satisfies
the requirements of the design basis, information
on the testing and inspection to be performed to
verify the capability and dependability of the
system, and information on the instrumentation
and control system required should be provided.

The storagesystem fornon-permanentegquipment
i desi . itions.

i . ibed- In cases where
auxiliary systems are not related to the protection
of the public against exposure to radiation, enough
information should be provided to allow
understanding of the design and function of the
auxiliary system; emphasis should be placed on
those aspectsthat might affect the research reactor
and its safety features or that might contribute to
the control of radioactive material inside the
research reactor. For those systems, foreseeable
ageing effectsthat could affect safety should also

should notapply forresearch
reactors.

for France
comment No. 4
on para2.15.




be discussed.

144, Germany A10.1 | [...] Design  provisions  to It is more
37 Line 8 Fhe—storage—systerm—For—non-permanent | control DEC should be appropriate to
equiprent-usedn-destgn-extenston-conditions: | addressed in chapter 7 of retain it in this
where-applicable,-sheuld-be-deseribed- the SAR. chapter 10,
consistent with
NPP guide
(DSS449)
145, Pakistan A105 |.... demineralized water. In each case, the | Addition/modification in
(PAEC) 1 information provided should include the the text (underlined) is
design bases, a system description, flow proposed to account for the
and instrumentation diagrams, a safety ageing effects that could
assessment if required, testing and inspection | affect the desired function
requirements, instrumentation requirements of the system.
and foreseeable ageing effects.
146. Pakistan A106 | ... The discussions should include the Addition/modification in
(PAEC) 2 design bases, a system description, a safety | the text (underlined) is
assessment, testing and inspection proposed to account for the
requirements, instrumentation requirements | @géing effects that could
and foreseeable ageing effects. affect the desired function
of the system.
147. Pakistan A.10.7 | The systems for heating, ventilationairand | The text may be modified
(PAEC) 3 conditioning systems provided for all areas | to account for design basis,

of the reactor building should be discussed in
this section. This discussion should include
design basis, a system description, testing
and inspection requirements, instrumentation
requirements and foreseeable ageing effects.
Consideration should be given to the safety
analyses result of design extension condition
according to A.16.47-A.16.52, maintain the

testing and  inspection
requirements and ageing
effects.




habitability and good condition of control
room in accordance with Requirement 75 of

148. France 24 | A10.7. A.10.7. The systems for heating, air conditioning | Design extension conditions See resolution
and ventilation provided forall areas of the reactor | should notapply forresearch for France
buildi_ng _should be discussed in this sectic_m. reactors. comment No. 4
Gonsidaring-the-sataty—analyses-resull-ci-design on para 2.15.
Reguirement 75 of SSR-3. A system description
should also be provided. Additional functions of
ventilation systems may be discussed in other
relevant chapters of the safety analysis report, for
example, ventilation systems used in the
confinement function
149. Finland2 | A.10.7 | Why are the systems of the reactor building | There should a specific Covered in the
excluded? Is there any specific para for | place for discussion of reactor
discussion of them? ventilation systems of the building
reactor building. Chapter 4
(paraA.4.1to
A.4.7)
150. Pakistan A.10.8 | A description and a safety analysis of the | The text is added
(PAEC) 4 fire protection system should be provided | (underlined) to account
in this section, including information on | for important
procedures, prevention plan, suppression and | phenomenon of fire
control plan, training of personnel and | suppression and control.
maintenance activities
Chapter 11
151. Pakistan | A.11.2 |....... directly or indirectly with the research | Test is added
(PAEC) 5 reactor. Such facilities may include the | (underlined) to include

beam tubes, the thermal column, in-core or

common experimental




moderator facilities, boreholes, pneumatic
rabbit system and experimental loops....

setup i.e. rabbit system.

152. Pakistan A.11.6 The maximum allowable positive as well | Test is added
(PAEC) 6 as negative reactivity of materialsused in | (underlined) as it is the
the experiments inserted in or near the | Materialsthatmay affect
reactor should be specified. This should | the reactivity.
include the maximum speed of insertion /
withdrawal of materials.
Chapter 12
153. Pakistan A.12.1 | This chapter of the safety analysis report | Test is modified to
(PAEC) 7 should describe, for normal operational | include requirement of
conditions: waste management
(a) The radiation............ program required by
.......... GSR Part 5.
(d) Waste Management Programme and
waste management system
154, Pakistan Al12.11 |...... Text is modified to The list is not
(PAEC) 8 — Control of contamination of personnel | account for the meant to be
and equipment; decontamination of exhaustive.

—Methods _and  procedures  for
decontamination of personnel and
equipment;

—Control of compliance  with
applicable regulations for the
transport of radioactive material;

— The methods and procedures for

personnel and equipment
Further, to separate
health surveillance from
individual exposure
assessment.

The items are
covered in the
text and further
expansion is
not necessary.




personnel  monitoring, including
methods for recording, reporting and
analysing results;

— The programme for assessment of

internal radiation exposure, such as
bioassay or whole body counting;

— The programme for health surveillance
of radiation workersand other related
medical surveillance of personnel, in
particular in cases of overexposure;

155. Pakistan A.12.15 | This section should give a brief description | Text is modified to
(PAEC) 9 of the radiation protection training | include relevant groups
programme for the management and staff | i.e. operators and
responsible  for radiation  protection, | maintenance of research
operations and maintenance and for other | reactor.
personnel, including contractors and | Experimenters may not
experimenters/students be students.
156. Pakistan | A.12.18 | All normal potential radiation sources | The term liquid
(PAEC) (contained sources liquid and airborne | radioactive material is
10 radioactive material) due to reactor | one of the significant
operation and all potential radiation sources | radiation source.
throughoutthe research reactor.........
157. Pakistan A.12.29 | This section should describe the | Concept of  waste
(PAEC) minimization and treatment of solid | minimization is added in
11 radioactive waste including, as applicable: | the proposed text.

@) The types and class of radioactive
waste, the origins and quantities of
solid radioactive waste, including
the physical form, volume and
isotopic  compositions, and the




measured or estimated activity;

(b) For wetradioactive waste, the methods
of dehydration;

(c) The methods of collection,
segregation, processing, packaging,
storage and transport of radioactive
waste;

(d) Thetypeandsizeof .......

158. Pakistan A.12.33 |A. 1233 The expected effluents | This para is split in two
(PAEC) concentration should be tabulated by | paras as the content is
12 radionuclide released, including total annual | dependent.
radioactive release to the environment. The
dilution factors upon release should be given.
A.12.34. If applicable, design provisions to
handle hazardous gases with a potential for
explosion should be described.
159. Finland5 | A.12.37 | Please replace “the individual doses to | The member of the
critical group” with “the dose to the | critical group has been
representative person of the public”. replaced with the
representative  person
(GSR Part 3).
160. USA 9| A.126 personnel monitoring (e.g. FfHm—badges; | Recommend removing film
(USNRC) | Line5 thermoluminescence dosimetry services). badges as an example since
it is an outdated technology
not used much for
personnel monitoring.
Chapter 13
161. Pakistan | A13.10 These written instructions and | Response to BDBA is BDBAs
(PAEC) procedures..... included in the text. superseded by
13 DEC.




- Response to anticipated abnormal
occurrences, failures of systems or
components, and accident
conditions;

- Response to beyond design base
accidents (BDBA)/severe accidents;

162. Russia 20/ | A.13.11 This section should describe the conduct of the | Description of aging Textadded in
Rostechnad maintenance, aging, periodic testing and | program  of  operating Chapter 13 on
zor inspection programme for equipment and | organization should be ageing

components of the research reactor, which should | included in SAR because itis manacement

be based on the guidance provided in Ref.NS-G- | notthe same asmaintenance, 9

4.2 [30]. periodic testing and programme
inspection but connected
with the mentioned
procedures.

Chapter 16
163. France 25 | Al6.1. A16.1. The safety analysis presented in this | Design extension conditions See resolution

chapterformsthe focalpoint of the safety analysis
report. In previous chapters, it is stated that the
research reactor design, and especially the design
of structures, systems and components important
to safety, should be evaluated forthe susceptibility
of structures, systems and components to
malfunctions and failure. In this chapter, the
effects of anticipated process disturbances and
postulated component failures and human errors
(postulated initiating events) should be described,
including their consequences, to evaluate the
ability of the research reactor to control or to
accommodate such situations and failures. These
analyses include deterministic safety analysis of
normal operation, anticipated operational
occurrences, design basis accidents and—design

should notapply forresearch
reactors.

for France
comment No. 4
onpara2.15.




extension—conditions—without significant fuel
degradation and—fordesign-extensionconditions
with-core-melt-and analyses performed in supportof
‘practical elimination’ of conditions arising that
could lead to early radioactive releases or large
radioactive releases, as well as any probabilistic
safety assessment performed to complement
deterministic safety analyses.

164.

France 26

Al6.4.

A.16.4. This section should provide a brief

summary, underthe following headings:

(1) Methods of identification, selection and

justification of postulated initiatingevents.

{2 —Classification of the postulated initiating
eventsin anticipated operational occurrences,
design basis accidents and-design-extension

it

£3)(2) Methods of analysis, including where
appropriate:

(@) Eventsequenceanalysis;

(b) Transientanalysis;

(c) Evaluationof externaleventsand special
internalevents;

(d) OQualitativeanalysis;

(e) Radiologicalconsegquence analysis.
(4) Acceptance criteria.

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
on para2.15.

165.

Germany
38

A.16.6.

A summary should be given of the research
reactor parameters and ranges for specified
operating conditions considered in the safety
analysis. Although these values may be
tabulated in various other sections of the safety
analysis report, they should be summarized here
to assist in the review and assessment of the
safety analysis. Such parameters should include,
but are not limited to:

Clarification




(a) Core power;

(b) Core inlet temperature;

(c) Fuel element cladding temperature;
(d) Reactor system pressure*;

(e) Core coolant flow*rate;

166.

Germany
39

A.16.11

Each postulated initiating event should
be assigned to one of the following categories,
or grouped in some other manner consistent with
the type of research reactor under study (for
some subcritical assemblies, the categorization
will be dependent on facility specific design
features and their importance to safety. The
selection of groups or categories and
assumptions for their use should be
systematically documented):

(a) Loss of electric power supplies;

(b) Insertion of excess reactivity;

(c) Loss of flow;

(d) Loss of coolant;

(e) Erroneous handling or failure of
equipment;

(f) Special internal events including
failure of experiments;

(9) External events;

(h) Human error.

(i) Loss of moderator

Addition

Loss of
moderator is
nota category -
it is covered
under A.16.11
(b) (See para
3.22(2))

167.

France 27

Al16.12.

A.16.12. The basis for the categorization and
grouping of postulatedinitiatingeventsshould be
described andjustified. The list of scenarios to be
addressed in this chapter of the safety analysis

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
on para 2.15.




report should cover anticipated operational
occurrences, design basis accidents-and-design
extension—conditions. The postulated initiating
events in each group should be evaluated to
identify theevents thatwould be bounding, and the
events selected for further analysis should be
indicated and justified. The events selected for
further analysis should include those having
potential consequences that are bounding for all
otherpostulatedinitiating events in the group.

A.16.16. The step by step sequence of events,

from event initiation to the final stabilized

condition, should be described. The following
should be provided foreach event sequence:

(@) Identification of significant occurrenceson
a timescale, for example, neutron flux
monitor trip or start of insertion of control
rods;

(b) Indication of the proper functioning of
normally operatingreactorinstrumentation
and controls, and of their failure to
function;

(c) Indication of properfunctioningofreactor
protection, safety systems and other
engineered safety features, and of their
failure to function;

ditional 2l .

(d) Indicationof the required operator actions;

(e) Evaluation of dependent failuresand human
errors;

(f) Qualitative evaluation of sequence
probabilities (if employed);

168.

Belgium 31

A.16.13.

(g) Barriers being threatened:;
(h) Physical and/or chemical phenomena
threatening the barrier.

To be added to the list

This is, among
others, covered
by event




sequence,
transient
analysis  and
classification
of  damaged
states.

169.

France 28

A.16.20.

A.16.20. This section should describe the
computationalmodelsemployed, including
computercodesor analogue simulationsused in
the analyses. The description should demonstrate
thatthe modelsare applicable for the expected
range of operational parameters, that they
represent all important physicalphenomena and
thatthey have been properly verified and
validated. Description should also demonstrate
that computationalmodels use conservative
approachesin the case of anticipated operational
occurrences and design basis accidents-and-best

: hes ] f dosi
extensionconditions. This section should provide
only a summary of mathematical modelsand
computercodesor lists used, referring to detailed
descriptions in documentsavailable to the
regulatory body.

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
onpara2.15.

170.

Russia 21/
Rostechnad
zor

A.16.20/3

The description should demonstrate that the
modelsareapplicable forthe expected range of
operational parameters, that they represent all
important physicalphenomenaandthat they have
been properly verified.

Computational models
including geometry and
materials cannot be validated
in view of novelty of
research reactor design and
absence of benchmark
experimentaldata. Itis better
to speak about validation of
computercodesforthe initial
data which correlate with the
code validation results.




171. Russia 22/ | A16.20c | A summary of results of verification and validation | See A.16.20
Rostechnad | /1 studies, including:
zor
172. Russia 23/ | A16.20c | Addthe newitem “i”. At the stages of design,
Rostechnad | /2 Description of used validation models. construction and
z0r commissioningexperimental
data on particular research
reactorarenotavailableand
other  most  applicable
experimental models are
used for codes validation.
173. Germany A16.22 | Foreritealessemblesandouberitienl This statement is true for all “For research For
40 last assembhes; p-Parameters should be identified research reactors not only reactors with consistency.
paragraph | depending upon the facility design featuresand | for critical and subcritical low potential
their importance to safety. (e.g. measures to facilities. hazards,
address reactivity accidents). critical
assemblies and
subcritical
assemblies....”

174. Belgium 32 | A.16.31. | (g) Energy of the release; This is an important This level of
parameters to characterize detail is not
the release typically used as provided in
input for the calculations. NPP guidance.

175. Finland4 | A.16.37 | Please replace “the most highly exposed | The member of the

member of the public” with “the | critical group has been
representative person of the public” replaced with the
representative person
(GSR Part 3).
176. France 29 ﬁllgfg 16.47. ; . = Design extension conditions See resolution
40. design—shallbe—such—thatthepossibility of | should notapply forresearch
Al6.49. conditions—arising-that couldlead toaneary | reactors. PPy for France

comment No. 4
on para 2.15.




177.

France 30

Al16.50.
Al16.51.
A16.52.

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
on para 2.15.




178. | France 31 | A16.55. | A16.55Fordesign—exiension—conditions—the | Design extension conditions See resolution
resultsofthe-analysis-should-demonstratethat | should notapply forresearch for France
the-criteria-deHned-in-paragraph-2-17-2-20-3ave | reactors. comment No. 4

' on para 2.15.
Chapter 17
179. Indonesia | A.17.6 — Core configurations and design | Radial and axial power X The list is not
3 limitations (e.g. reactivity coefficients, | peaking  factors are Core meant to be
radial and axial power peaking factors, | important parameters in configurations exhaustive and
burnup limits, minimum and maximum | identifying the hotspot and design only selected
number of fuel elements, their | position in the core and limitations examples are

geometrical arrangements, inspection);

preventing the boiling
crisis phenomena which
threaten the integrity of

(e.g. reactivity
coefficients,
power peaking

included.




fuel cladding.

factors, burnup
limits...)

Chapter 18

180.

Pakistan
(PAEC)
14

Al84

This section should describe or should
refer to the particular parts of the
management system that have been
established for the phases of design,
procurement, construction,
commissioning, operation and
decommissioning, as appropriate..........

One of the important
phase of research reactor
“decommissioning”  is
included

Chapter 20

181.

Germany
41

A.20.4

For low pewer hazard research reactors as well
as critical assemblies and subcritical assemblies
the type and nature of details will depend on the
assessment of their hazard category and
potential consequences of an emergency
associated with the facility, as required in GSR
Part 7 [34] and further described in Ref. [35].

According to SSR-3 2.17
and SSG-22 2.7 thermal
power is only factor to
characterize the hazards
originating from a research
reactor. The more general
term “hazard potential” is
more suited.

X

“For research
reactors with
low potential
hazards....”

See resolution
to Germany
comment 1

182.

Pakistan
(PAEC)
15

A204

....... an emergency associated with the facility,
as required in GSR Part 7 [34] and further
described in IAEA EPR-Research Reactor,
Generic Procedures for Response to a Nuclear or

Radiological Emergency at Research Reactors,

EPR-Research Reactor [35].

To make it consistent with
other sections of the
standards.

IAEA style of
writing
references.

Annex-1




183. Belgium 33 | I-13 “ ... that can lead to many Event sequences (and
similar event sequences and that may have a low | certainly initiating events)
cumulative prebabiity frequency.” are characterized by an
occurrence frequency, not
“ ... cumulative prebabitity frequency of similar | by a probability.
initiating events ... .”
This comment might apply
to (several?) other text
strings in the document.
184. France32 | 1-6 I-6. Certain methods can be used to group | Design extension conditions See resolution
postulated initiatingeventsasfollows: should notapply forresearch for France
(@) Postulated initiatingeventsthat require similar | reactors. comment No. 4
safety functions, which deterlfmne the design on para 2.15.
parameters of the safety systems;
(b)—Postulated—nitial g’ events—that—equiie
similar—safety—tunctions—which—determine—the
'QIE“.E* eters EI. o E*EE.'.“E E;I satety-featurestos
(c)Postulated initiating eventsthathavea similar
influence on reactor behaviour or on structures,
systems or components, for which similar
calculationalmodelsare used;
(d)Postulated initiating events that can assist in
the selection of limiting cases for analysis in each
group;
(e)Externalpostulated initiatingeventsthat have
the potential for a common cause impact on the
research reactor.
One possible grouping is shown in para A.16.11 of
the Appendix to this publication.
185. France33 | I-8 I-8. A clearly defined method will facilitate the | Design extension conditions See resolution

evaluation of the step by step sequence of events,
from the initiation of the event to the final
stabilized condition. The rules or conventions
regarding the extent to which research reactor
systems, including the reactor protection system

should notapply forresearch
reactors.

for France
comment No. 4
on para 2.15.




m ditionalcafetvt Fordos
extensionconditions, areassumed to functionare
the basis for this method. If there is a possibility
of fuel cladding failure, then other barriers to
prevent the spread of radioactive materialhave to
be considered, not only if all systems function
correctly but also if some of them fail
Consideration has to be given to the types of
event that will be evaluated by usingthis method,
and the types of event that will be evaluated by
other methods (see paras|1-15-1-19).

186.

France 34

1-9. The sequences haveto include the response
of the reactorcore, the research reactor systems,
engineered safety featuresand safety featuresas
well as human interactions. Possible sequences
for the case in which a system fails need to be
described in detail for accident conditions. The
following points need to be considered:

(@) Use of structured technigues, such as event

trees or event sequence diagrams;

(b) Identification of significant occurrences on a

timescale, for example, neutron flux monitor trip

and start of insertion of controlrods;

(c) Indication of correctand incorrect functioning
of normally operating reactor instrumentation
and controls;

@ tional_fail w: E
featuresfordesign-extension-conditions;

(e) Evaluation of the three principal main safety
functions (shuttingdown the reactor, cooling the
fuel and maintaining confinement of radioactive
material), including an indication of both the
correct functioning of reactor protection and
safety systems as—well assafety features for
design—extension—conditions—and their possible

failure;

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
on para2.15.




(f) Required Credited operator actions for
functioningof manually operated safety systems
for design basis accidentsand safety features for
design extension conditions;
@ ) . E .
extensioncontitops:
(h) Frequency or probability evaluations to be
carried outin assessing the sequence of events ...

187.

France 35

1-10

I-10. Rules or conventions have to be established
to determine the response of reactor systems.
These rules or conventions need to referto:

(@) The effect of single, random failures;

(b) System qualification (or lack of qualification)
underaccident conditions;

(c) Safety and protection systems engineered
safety features-aswell-assafety featuresfordesign
extensionh—sconditions, including reliability in
quantitative terms, if applicable;

(d) Support systems, such as normal and
emergency electric power and forcooling;

(e) Redundant trip parameters;

(F) Actions of systemsthat are independent;

(g) Operator action (e.g. response time, display of
information on a console);

(h) The effect of failures assumed for safety
systems for design basis accidents—or—safety
featuresfordesign-extensionconditions;

(i) Carrying out of frequency or probability
evaluations to assess the system response, the
extent to which such evaluationswill be used and
the methods to be employed (including
validation).

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4
onpara2.15.

188.

France 36

1-13

I-13. The frequency or probability of event
sequences may be evaluated; this would help to
determine which sequences could be excluded
from the design basis and—considered—under

Design extension conditions
should notapply forresearch
reactors.

See resolution
for France
comment No. 4




design—extension—conditions—or to assess the on para2.15.
relative risk presented by varioussequences. This
evaluation includes:...

189. France37 | I1-17 117 For events—design—extension—conditions | Design extension conditions See resolution
have-to-be-specifiedforarangeoffrequencyof | should notapply forresearch for France
%GHFF%H—GMOMMGh—&-d—dM@#@J—d%SIgH—f@&t—HF%S reactors. comment No. 4

aveto Be-p g".'ded to-malatain-themal .salet’ on para2.15.
functions especially the confinementfunction-

190. France38 | 1-20 I-20. The significant results of the safety analysis | Design extension conditions See resolution
for anticipated operational occurrences, design | should notapply forresearch for France
basis accidents ahd-design-extension-conditions | reactors. comment No. 4
and the comparison with the acceptance criteria
(see paras2.14-2.18 20 of this Safety Guide) are onpara2.15.
presented in the safety analysis report.

Annex-11
No comment
Annex-111
191. Belgium 34 | Annex I11 | This Annex needs to be completely re-thought: | It is recommended to re- X The contents
e Itcould be necessary to add something | think Annex Il and to re- “Reactivity of the Annex
to I11-1 to take into account ADS. write it from scratch. control-system remain useful.
e Things are repeated — Almost all the reactivity
items for which a detailed description is control ADS out of the
asked in I11-2 are already mentioned in mechanisms” scope
I11-1 (where a ‘brief” description is - reacti\1/ity
asked). .
e InIl1-3 the reactor protection system is cc_)ntrol 1S
also important (not only ‘mechanical’ different than
and ‘electrical’ but [&C as well). shutdown
e Inl1-3 the total worth of the control system, control
system and of individual rods is an rod worth




important parameter.

e The last section on ‘REACTIVITY
CONTROL SYSTEMS’ could be

merged with ‘REACTIVITY
CONTROL SYSTEM, REACTOR
SHUTDOWN SYSTEM’

changes with
core
configuration.

192. Pakistan
(PNRA)12

Annex-I111

Each para of Annex-111 may be referred at
suitable place in the text of APPENDIX.

For example, reference of
Para IlI-1 of Annex-IlI
seems suitable for Para
A.1.1, etc.

Annex-Illis
about reactor
description and
is already
referred in
Appendix
Chapter 5 para
A.5.3.

Annex-1V

No comment




