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International Standardization of Safety Requirements
for Fast Reactors
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Advanced Nuclear System R&D Directorate
Japan Atomic Energy Agency
Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received June 30, 2011)

Japan Atomic Energy Agency (JAEA) is conducting the FaCT (Fast Reactor Cycle Technology
Development) project in cooperation with Japan Atomic Power Company (JAPC) and Mitsubishi
FBR systems inc. (MFBR), where an advanced loop-type fast reactor named JSFR (Japan
Sodium-cooled Fast Reactor) is being developed.

It is important to develop software technologies (a safety guideline, safety design criteria, safety
design standards etc.) of FBRs as well as hardware ones (a reactor plant itself) in order to address
prospective worldwide utilization of FBR technology. Therefore, it is expected to establish a
rational safety guideline applicable to the JSFR and harmonized with national nuclear-safety
regulations as well, including Japan, the United States and the European Union.

This report presents domestic and international status of safety guideline development for
sodium-cooled fast reactors (SFRs), results of comparative study for safety requirements provided in
existing documents and a proposal for safety requirements of future SFRs with a roadmap for their
refinement and worldwide utilization.

Keywords: Sodium-Cooled Fast Reactor (SFR), Safety Design Criteria
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7 3.2: FEEOBAKIFEOEEFICET2ERR OB (2/2)
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Condition I : normal operation and Normal operation Plant Condition Category 1: normal

AR operational transients Normal operation includes plant operating conditions

b 1 [iE &8z TS5 bOHENEE, BERKHE. BREH heat-up and cool-down, power level

RFHARBFROES. Fik. HNE
. BEUBHIREBEEN, HHERKE
BRI Tbh 56, BEREH
AFTEDFIRIELIANIZ & 5 EERIKAE
L5,

FEMICITHhNSEE. Fik. H
NEE. B EUR X F DO RFIFIER
DEETH> T, TOEEGRIREHFR
EDHBAICHETDELS,

(BA® NBEEE] ITHSY 55
DEEHRIZAELN)

BVNFREDBREICEVTHEEH DL
FEHICE D EFEENDIO

*ANS| 18.2 “Nuclear Safety Criteria
for the Design of Stationary PWR
Plants” ZZHBLTL %,

(BAQ NEHER ITHSY A8
DEEFIETELN)

increases (up to the specified
maximum rates corresponding to a
step load increase of 10 percent (%)
and ramp load increases of 5% per
minute), and load decreases (up to
a full load rejection).
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REFFOEGEREICE T, RFF
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Anticipated Operational Occurrence
(A0O)
RFAEEHROFaMPIC1EE
FEZN LU LR THRENEES
N5 EHEEEZDKED—D

Condition I : faults of moderate
Frequecy

These faults, at worst, result in a
reactor trip with the plant being
capable of returning to operation.

Anticipated Operational Occurrence
(A00) (>10-2/ry)

An AOO is any abnormal event that
has an event probability of > 1/100
per year.

Anticipated Operational
Occurrences (A0Os)

(A0Os) are events in which the
reactor plant conditions are
disturbed beyond the normal
operating range. AO0Os are
expected to occur one or more times
during the lifetime of the plant.

Plant Condition Category 2: design
basis transients (>107/ry)
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NEGHORETBELLR 28

TZdg
REFTLHEEETHRTHIN BEL
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Postulated Accident

FEADBR, Thbb. REMNLSE
KTH-T.RFHAREFRDOFarHifE
FIZRETHEEBEESALZVLED

Condition MmM: infrequent faults
Condition Il events are faults that
may occur infrequently during the
|ife of the plant.

Condition IV: limiting faults
Condition IV events are faults that
are not expected to take place, but
are postulated because their
consequences include the potential of
the release of significant amounts of
radioactive material.

Infrequent Event (<107%/ry)

An infrequent event is defined as a
DBE (with or without assuming a
single active component failure or
single operator error) with
probability of occurrence of
<1/100 per year, and a radiological
consequence less than a design
basis accident.

Accident

An accident is defined as a
postulated DBE that is not expected
to occur during the lifetime of a
plant.

Postulated Accidents

Postulated Accidents (PAs) are
unanticipated events or transients
that are not expected to occur over
the life of the plant, but which
could cause the release of
radioactive materials from the
plant.

Plant Condition Category 3: design
basis incidents (102~10"/ry)

Plant Condition GCategory 4: design
basis accidents (10“~10"/ry)
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A (RFNREZEKRE)] DR
#OII. LMFBR DR &I DLV T
? (5)18)

TR R RER

IHAESH #EBX 2BEHIKET
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MMRHMSITRIDEIEEZDS
NGEWH ERNERTHIEETE
SNBZEZRTHY . FLDELLVE
BIZEDZERIZOVWTHRFIFHER
NEDOMHAEMEDOKEDHKERH
BEEICHIFI SN B L #5HAT S
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ATHS
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DHBE— FHELNRETRFIFE
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ATWS

An anticipated transient without
scram (ATWS) is an anticipated
operational occurrence during which
an automatic reactor scram is
required but fails to occur due to a
common mode fault in the reactor
protection system

- ATWS (L. Capter 15 Accident Analyses
@M 15.8 Anticipated Transients
without Scram THbHhhTULVS,

- ATWS v 5 DRI, Chapter 19
Probablistic Risk Assessment @
Section 19.33 Fault Tree and Core
Damage Quntification T T S,

CVETTIVTYMIDLTIE
Chapter 19 @ Section 19. 34 Severe
Accident Phenomena Treatment Tkt
nTtud,

Special Events

Special events are postulated in
the 10 CFR regulations to
demonstrate some specified
prevention, coping or mitigation
capabilities, without specifically
requiring a radiological
evaluation, and/or include a common
mode equipment failure or
additional failure(s) beyond the
Single Failue Criterion.

- Special Events (ATWS Z&T) (&
Capter 15 Safety Analyses @ 15.5

Special event evaluations Tifkbhih
TWa,

- Special events /5 DIFINEE &
YETTY LT RIE, Chapter 19
Probabilistic Risk Assessment and
Severe Accidents @ 19.3 Severe
Accident evaluations Tt hTUL
%o

ATWS

An anticipated transient without
scram (ATWS) is an anticipated
operational occurrence (A0O)

fol lowed by the failure of the
automatic reactor trip portion of
the reactor trip system.

The ATWS event cannot be classified
as either an AOO or design basis
accident (postulated accident),
and has been historically
considered as a
beyond-design-basis event.

= ATWS [%. Capter 15 Transients and
Accident Analyses @ 15.8
Anticipated Transients without
Scram THHON TS,

- ATWS DS DIFINMEIZEE S ET T
T k&, Chapter 19
Probabilistic Risk Assessment and
Severe Accident Evaluation @ 19.2
Severe Accident Evaluation T4
nTtunsd,

Risk Reduction Gategory-A

RRC-A covers event sequences

( “complex sequences” ) considered
likely to lead to core melt due to
multiple failures.

= ATWS Ao HBERh D £4EKIFELD
ELEEMIL. Risk Reduction
Category-A DFilE TEHME SN 5,
EIMEERIEPSAICK > TEESND
M. BIIERERIEDIVTITHN
%,

Risk Reduction Category-B
CVETTIUTU R (BMEBROR
LHEBMTKERIBREOCKRRGE
&) DORFIEIE, Risk Reduction
Category-B M#EE TEMizh 5,

- BRKOD LWR TIE, FFE27A1 L. BDBE (ATWS
%) MBICERY HHhb,

CATWS EDCDFBIEE SV ET T Y
T2 MZDOWTIE, BALE - BAIREDHE
HEME I N D, C DI, RERL
SEDHEEICPSALF AT S,

*10CFR52. 47 “Contents of
applications; technical information”
(a) (23) &, BR/KIFERET DERETEREEREAIC
BWT, YE77IVTU LOMBLEERE
MO=-HDHREFEDEH LRI L BEE
EHICEDDILIEKR,
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1) %8m0, DRfE.
GDC 43 %38 (PDC 51) (BLE (% NUREG-0068 & ANS|/ANS-54. 11989 &1 C .
f=1= L. ANSI/ANS-54. 1-1989 I& CONTAINMENT & GDC 43 DIEENDLE
CONF INENENT %51 L CREL TLBAL IR RS 9T | - F HUDLANRIMT DLOIBEMEBSEE | Lo
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