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“Stress tests” specifications
Proposal by the WENRA Task Force
21 April 2011

Intseduction

Considiag the st e iz anclas poes phat s Jpan, e Connlof the
Ensopean Union declared

Draing theis plenary meeting oa the 22* and 23" of Marcl
peovide “an independent regalasery secinical defniion of @ "
faciives aross Earope”. This s the puzpose of this docnment

011, WENRA membess decided to
d bur i showld b appited o meckar

Definition of the “stess tests”

We define 2 “siess test” a3 2 wacgeted seassessment of the safery masgias of avleas powes plants
in the light of the events which occnezed at Fokmshima- extreme namal eveats challenging the
plant safery fnnctions zad leading to 2 sevee accident.

This reassessment will consist

* iaan evalvation of the sespomse of 2 mucleas powes plast when faciag a set of eweme
simations envisaged na des the following section “technical scope” and

® in 2 vesfication of the preventive mezsnces chosen following 2 defence-in-depth logic:
initiating events, consequental loss of safery Fractions, severe accident management.

In these extreme simations, sequential loss of the lines of defence is assnmed, in 2 deterasinistic
approach, isespective of the probability of this Joss. Ia pasticulas, it has to be kept in mind that
Ioss of safey fnctions and severe accident simations can ocon ozly when sevesal design
provisions have falled. In addition, mexsnies t manage these simations will be supposed 1 be
progressively defieated.

For 2 given plaat, the rexsessment will report on the sesponse of the plaat znd on the
effectiveness of the preventive measnes, noting aay potential wesk point ad ciff-edge effect
for each of the considesed extreme simations. A cliff-edge effect conld be, for instance, exceeding
2 point whese significant flooding of plant space starts or exhamstion of the eapaciry of the
battecies in the event of 2 station blackont. This is to evabuate the zobmstness of the defence-in-
depth approach, the adequacy of cnazent accident management measnces and to identify the
potential for safery boti technical and smch ednces, bmmzn
cesomsces, emergency response osganisation oz nse of external zesoncoes)

ESNRA Tk Faee - 12 Ape 2011 i

1- Western European Nuclear Regulator’s Association

2- European Nuclear Safety Regulators Group

EN: S-REG

PRS- ——

Declaration of ENSREG

ENSREG and the European Commission have worked intensively to provide a response to
the request of the European Council on 25 March 2011.

Notably, they have developed the scope and modalities for comprehensive risk and safety
assessments of EU nuclear power plants. On 13 May 2011, ENSREG and the Commission
have agreed the following:

1. In the light of the F ima accident, ive risk and safety assessments
undertaken by the operators under the supervision of the national regulatory authorities of
nuclear power plants will start at the latest by 1 June 2011. These assessments will be
based on the speclﬁcatmn: in annex 1 largely prepared by WENRA and will cover

ing events like q and fiooding, and the consequences of any
ather mltlalmg events potentially leading to multiple loss of safety functions requiring severe
accident management. The methodology of these assessments Is covered by annex 1.
Human and organisational factors should be part of these assessments;

2. Risks due to security threats are not part of the mandate of ENSREG and the prevention
and response to incidents due to malevolent or terrorists acts (including aircraft crashes)
involve different competent authorities, hence It is proposed that the Council establishes a
specific working group composed of Member States and associating the European
Commission, within their respective competences, to deal with that issues. The mandate and
modalities of work of this group would be defined through Council Conclusions’.

3. Paragraphs 1 and 2 above contribute to a Jsl ive risk and safety

(6/23)
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Western European Nuclear Regulators Association (WENRA)

World Association of Nuclear Operators (WANO), SOER 2011-2 “Fuel damages at NPP Fukushima caused by

earthquake and tsunami”.
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General director of ZAO Nuclear Department manager, OCE
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First deputy construction manager of
NPP 1n Iran department, ZAO ASE
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ISLAMIC REPUBLIC OF IRAN I
IRAN NUCLEAR REGULATORY AUTHORITY r

; Regulation on Stress Tests of NPPs

Doc, No.: INRA-NS-RE-050-05/05-0-0ct. 2018
Tehran, LR. IRAN
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European Union @
L SN “Stress Tests”

Instrument for Nuclear Safety Cooperation e — Bushehr NPP

Project INSC IRN3.01/16 Lot 2 . .
Islamic Republic of Iran

&
SUPPORT IN THE STRESS TEST EXERCISE k%

Self-Assessment Stress Test Report

& 7

Self-Assessment Stress Test Report
for Iranian NPP

NPPs Safety Development and Improvement Co.

April 2020
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» Level 1 (Conditions of siting the NPP and prevention of infringements to normal
operation)

» Level 2 (Prevention of DBA by normal operation systems)

» Level 3 (Prevention of beyond-design-basis accidents by safety systems)

» Level 4 (BDBA management)

» Level 5 (Emergency planning)
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Safety

Levels of defense-in-depth

functions

1 Reactivity
control

2 Heat removal
from the reactor
and the spent fuel &
pool

3Limitation of
radioactiveproduct

Norgal
3

e Grbn s

(design-basis
modes of

S U

cipated
bﬁf |‘~ g

occurrences
(design-bases

*?;igéf’(jz)uﬁ’

ngn-

accidents
(design-

sis mpYes
of Category
3and 4)

L haly Gos 4o &Le.: &

Beyond-design-basis accjdents

hbres Hoggmtgs R8s 52 5 Josa ,> U

Without fuel melt

B 5 bl

passive safety
systems

f passwe safety syste

Beypnd autonamy
Ty s o9y

su b)‘“ (sever:w ,f

release into the

Level designation as per WENRA

environment

Level 1 | Level 2 | Level 3a | Level 3b | Level 4
Level designation as per NP-001-15
Level 1 Level 2 Level 3 Level 4
1 2 3 4 5 6 7
Additional engineering means for v’ Hydrogen removal system (JMT)
heat removal from the core and the v Corium confinement system
Normal FP using equipment, valves and pipelines of (.c_ore cat(.:her)_'
. operation ) Additional engineering means for
Normal operation T containment protection
systems v . .
systems. U ludi - alternativg v’ Connection of an alternative
inciuding intermediate circuit pump rather than a . di - her th
. ¢ backu ; e intermediate circuit pump rather than a
Equipment o p regular pump to train 4 pipelines of the | in 4 oioeli fth
foty systems e i ] 1 ) regular pump to train 4 pipelines of the
satrety sy quip . intermediate circuit system for essential

Process systems

for heat removal
to ultimate sink
from the RP
(planned and
cooldown)

and the FP.

Equipment of
safety systems
for heat
removal to
ultimate sink
from the RP
(planned and
cooldown) and
the FP.

Active safety
systems.

Passive safety
systems.

loads;

v Connection of a mobile pump unit
rather thana regular pump to train 4
pipelines of the service water system for
essential loads;

v Water supply to the reactor or sprinkler
nozzles and to the FP from the emergency
sump or the FP by an alternative
emergency cooldown pump of the JNA
system by design train 4 pipelines of
systems JNA and JMN using specially
designed pipeline jumpers

intermediate circuit system for essential
loads;

v’ Connection of a mobile pump unit
rather thana regular pump to train 4
pipelines of the service water system for
essential loads;

v Water supply to the reactor or sprinkler
nozzles and to the FP from the emergency
sump or the FP by an alternative
emergency cooldown pump of the JNA
system by design train 4 pipelines of
systems JNA and JMN using specially

designed pipeline jumpers
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Safety Levels of defense-in-depth
functlor)s. Normal Anticipated Design-bases Beyond-design-basis accidents
1 Reactivity . . . n 0 - 6
control operation operational accidents (design-basis modes of probability less than 10 )
design-basis occurrences (design-basis
2 Heat removal ( i
from the reactor modes of (design-bases modes of Riithaut fuel melt
and the spent fuel | Category 1) modes of Category 3 and Within autonomy of Beyond autonomy of passive safety With fuel melt
pool Category 2) 4) passive safety systems systems (severe BDBA)
3Limitation of
:ziiel:::ti::)ptrﬁguct Level designation as per WENRA
environment Level 1 Level 2 Level 3a Level 3b Level 4
Level designation as per NP-001-15
Level 1 Level 2 Level 3 Level 4
1 2 3 4 5 6 7
NO I&C. v Remote control system v Remote control system
Discreet control
including NO I&C.
sm?tl.e-tand Discreet
IS control
Control systems interlocks including Safety 1&C. Diverse protection
(FGC) ASBE, system
Automatic protectlve
controllers mterlogks and
(Wlth closed protections
and open
circuits)
Power supply Main and Reliable NO | Emergency Emergency power v Alternative DG with air v Alternative DG with
systems backup normal power supply | power supply | supply for BDBA of cooling air cooling
operation (NO) | (reliable (EPSO of category 1 (72-hour
power supply | power supply | Categories 1 storage batteries)
DG, two-hour | and 2 (power
storage unit DG and
batteries) two-hour
storage
batteries)
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