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FOREWORD

Taking a benefit of recent advancement of computer technologies and analytical methodologies, a
significant progress has been accomplished in development of the best estimate codes that are system
codes adopting more detailed neutronics and thermal-hydraulics models. Application of these codes
has enabled to extrapolate validation test results into actual nuclear power plant conditions with a
higher reliability as well as to understand proper sensitivities of nuclear power plant behaviors to
changes of design conditions. Furthermore, a methodology to quantify uncertainties involved in
modelings and test data has been developed based on the scaling theory. In the safety evaluation, a
new method has been developed by applying the best estimate codes with considering influences of
uncertainties under postulated bounding events.

Mainly in Europe and the United States, researches of rationalization of the safety margin are in
progress using the above-mentioned new method. As an instructive guideline, a method named CSAU
— Code Scaling, Applicability and Uncertainty — was proposed as the document issued by USNRC
(NUREG/CR-5249 Quantifying Reactor methodology, and so forth). Although CSAU has its basis in
the safety research on LOCA, this method is also applicable to wider areas such as AOOs — Anticipated
Operational Occurrences by applying the best estimate codes with accompanied with uncertainty
evaluations. More recently, EMDAP — Evaluation Model Development and Assessment Process — was
issued from USNRC (RG-1.203 Transient and Accident Analysis Methods), in which important
requisites for the best estimate codes applied to the safety evaluation were specified.

In the United States and other countries, CSAU and other equivalent methods have already been
applied for assessing the basic safety design of nuclear power plants. In Japan, especially at AESJ
(Atomic Energy Society of Japan), interests in this new safety evaluation method has been grown and
studies of its application to domestic plants are moving forward with focusing on CSAU. The method
described in this standard is based on both CSAU and EMDARP and is prepared with aiming its wider
application to the safety evaluation. The approach is hereafter named “the statistical safety evaluation
method”.

Under these circumstances, in the statistical safety evaluation method described in this standard,
uncertainty quantifications will be performed and then a combination of the best estimate calculation
and the statistical evaluation will be performed. This method gives more realistic evaluation results
accompanied with their probability. By showing the evaluation results meet the safety criteria, it
becomes possible to quantify the safety margin under AOOs or accidents. Introduction of this method

realizes higher accountability of the safety evaluation for nuclear power plants.

Applying this method, it is also expected that the latest knowledge would be timely reflected in
confirming the nuclear power plant safety. Since individual uncertainties pertaining to analytical
conditions, analytical codes and computational models that would give significant effects to safety
evaluation results can be adequately quantified, the safety evaluation method standardized here will
contribute to discussions of more efficient safety research programs and the nuclear power plant design.

v



S00x : 202x

The present standard has been approved by the Atomic Energy Society of Japan (AESJ) upon the
deliberation of the Subcommittee on BWR Thermal-hydraulic Evaluations, the System Safety
Technical Committee (ATC) and the Standards Committee (SC). Based on these discussions, this
standard prescribes the standard procedure for applying the statistical method in the safety evaluation
of the nuclear power plant design.

Severe accidents, occurred in the Fukushima Daiichi Nuclear Power Plants on March 11, 2011, have
eroded the public’s confidence in nuclear system. For all persons involved with nuclear system, it is
the most urgent and crucial mission to thoroughly investigate the accident and to ascertain the cause
of the accidents. Enhancement of nuclear safety based on the lessons learned from the accidents is the
only way to restore the public’s confidence.

The basic concept in this standard, which was originally establish in 2008, is still one of the most
proven and reliable ones today. However, the reliability of safety evaluation procedures should be
continuously improved in response to the lessons from the Fukushima Daiichi Nuclear Accident. As
of early 2017, about ten years had passed from the first issue of this standard, thus the contents of the
standard were also required to be revised in consideration of the recent progress in the related

technologies.

Under the circumstances, the System Safety Technical Committee decided to revise the standard and
started again the activity of Statistical Safety Evaluation Subcommittee in March 2017. A lot of
industry-government-academia engineers and researchers involved in nuclear safety participated in
the subcommittee and cooperated to accomplish the revision. Through the subcommittee’s activities
such as extensive research, careful analysis and sufficient discussion of the recent technologies of

nuclear safety evaluation, the standard was revised to a more advanced and reliable one.

The main revised points from the previous version are as follows. While the whole basic procedures
of the standard succeed to the original version, several recent advanced technologies are introduced to
an individual evaluation procedure. The case studies are replaced according to the revisions. The
consistency with the standard of “Guideline for Credibility Assessment of Nuclear Simulation: 2015,”
which is the strongly related to this standard, is improved. This revised version makes more specific

explanations such as an illustrated explanation than before.

This document is intended to prescribe the standard procedures for applying the statistical method in
the safety evaluation of the light-water reactor facilities and provides a high-confidence safety
evaluation compatible to the nuclear regulation. This standard was approved and published by the
Atomic Energy Society of Japan on the deliberations at the Statistical Safety Evaluation Subcommittee
under the System Safety Technical Committee. AESJ formulated and issued this document after
deliberation by the System Safety Technical Committee and the Standard Committee.

HIE 20194 xx A x H
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Disclaimer

This standard was developed and approved by the Standards Committee of AESJ in accordance
with the Standards Committee Rules, which assure Balance, Due process, and Openness in the process
of deliberating on a standard. The Committee is composed of individuals who are competent or
interested in the subject and elected, keeping the balance of organizations they belong in the subject,
with their professional affiliations well-balanced as specified in the Rules. Furthermore, the standard
proposed by the Committee was made available for public review and comment, providing an
opportunity for additional input from industry, academia, regulatory agencies and the public-at-large.

AESJ accepts the responsibility for interpreting this standard, but no responsibility is assumed for
any detriment caused by the actions based on this standard during construction, operation, or
decommissioning of facilities. AESJ does not endorse or approve any item, construction, device or
activity based on this standard.

AESJ does not take any position with respect to the validity of any patent rights or copyrights
claimed in relation to any items mentioned in this document, nor assume any liability for the
infringement of patent rights or copyrights as a result of using this standard. The risk of infringement
of such rights shall be assumed entirely by the users.

The Committee acknowledges with appreciation the participation by regulatory agency
representatives and industry-affiliated representatives, whose contribution is not to be interpreted that

the government or industry has endorsed this standard.
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Copyright
No part of this publication may be reproduced in any form without the prior written permission of the

AES]J.

Copyright © 201x Atomic Energy Society of Japan
All Rights Reserved.
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1 EFAEE
Z ORENEL, HEHBAKRE AR (LT, “RFFPER & o,) OEiRkE DR 72
WAL K O ETHEE R OREFH AL 2e i 2 343 2 556 O BARM 72 FIE, Wz Z o
R AE 3 2 B a2 — RO B R OVE B A2 i LML L CTRET 20 ThH S,
272 L, ERRTRUIEHERUATY, Z OFHEIZHUE S 4L 5 Fh AL 1E 2 i 2 9~ 7UE 2 DR
WrEMAT22ENMRETHL, (BRIZH)

2 SIARK
Z OIERICEHE SN D HELINT, T OO B XZE O—5 2T 2 BT 720,

3 HERVESR
Z OBERETHWD e FHEE K OVEIT, JISZ4001 : 1999 (R HGE) 12X 51Eh, &I
L5, EEBEOERERIITT,
3.1
HMERIREFTM (statistical safety evaluation)
Bl = — R & H, WEGRIIFHGO T, AT —F O S OIaH % & FIZE
0 o TR Wi e D 22 il 2 2 Z &
AR MEM 2 — FORDOVIZAZETAVEMEHTHZ LRI ND, 12721,
AZET L, MEtRL 2RO ER 7 vt 20 H T, FFHMICEN 2 5%
WAl =2 — NI X D REMRFRMERE OV TER S, YOFHHRERE D
ZAENERLINTZLOEHWD, E£2, ZOMEIE, RiEd S OFMEEFH
(444 X U'D32 )2 M) KO/ SUTEEMNT (D31 ZM) ICRESND,
3.2
AR ETIL (metamodel)
T = — RO AT & 3HERE B b ORI ORI 72 B 2 B8 U e T AR O UdE
RET L,
FRE AFETATIE, ®MEPOEMRICHRZHETE 2 ENERINLD,
33
K2/ A —4 (safety parameter on licensing criteria)
FEAM 6 G2 D JR IR i a D&M A MR D 7201, Bl B A9ITIG U TRE S LD /3T R
— & R
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FERE MW EE~OBEAS ML MRE T DI EERER AR -T, HlziE, PCT,
MCPR 72 ED/RT A=W 5,
34
FEHB/S A—4 (figure of merit)
PIRT ClRlE L 72 BL5 D B ELEE O 7 M OV sl = — R OffArMERE OFHmIZ 2 72 - T,
LR O T EHI D LT, %, BRMERER & ORMEdRE DT A =X,
FERE PCT, MCPR 72 EDLEFN /T A —2121FThe<, RA N, BHhkEo
BEFHI/NT A —ZICREREEE RTT /NI A—F R ERNRINENA Z &N
H D,
35
BEPU (BEPU: best estimate plus uncertainty)
IR = — R 2, A S DR 2 ERINZEY o TR RIS 2 2 &
MITZ DT DFk,
FERE WAL AT, BEPU ICBRT 2 AT — 2 ORHED S DA A HLaTHIIZ IR
VD FIEO D& L RFHIICHEF L7z 0, BEPU FIEIZITRO 3 FEEHOF
Enb s, (BRERSZSH)
AT DOARHED S DA A REaTHHNZEY ] 5 FiE (BT L 2R FiE b &
EFhb)
H DOARHED S DAFE A REFHHICHD ) 5 Fik
AT DA & DA Z TRV HL Y P 22 W IEREEH BEPU Tk
723, BEPU FHEDFENE 7 v & 2D —EFIx LT, et li=— Fofb v (g,
B a2 — NI KX 2REBARFIFEMRZ O TER SN SO ERER & O
ERANEEBINTAXET NV EFEHTHIZELHVED,
3.6
REMAIFEM (deterministic evaluation)
K LT DEROAMHE, REMTEDOMDIEMZH 5 COED THRIT LA+ 5 2 &,
R GI2IE, REHEREES L E LT 21TV, ZeRERLEOLERBRED
FERE X O'MERE 2 Al L TR RGO R UM AR T D LR EBRH D, Hathy
LR b R E RS & £ D,
3.7
BEEES > T—7IU (PIRT : phenomena identification and ranking table)
FERTL2HFELOPTELLBL 2R T LT L, ERANT A =2 ~DRBED
RESEREEL L THBELERLIEE,
RS HEHEET R, BEEETUX T T NIIEBRET X T T =Tk
B o,
3.8
/7 £FJU (nominal)
THRlTic S ERE S N “NE” 2 iiE
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ER BIZE, U IFVET RO IFAAEE oL IcHWS, Tl
LClE, wBEND LW EHrEn o, &eHEe S0 Ensd,
3.9
BEEEM 2 — F (best estimate code)
P S & 3 DR R Kk OV EGCx L CE A R REChH Y, HET L HL A BIEMNIC
TR TE DT = — R,
AR BEMICTET i, BELYHE T ok 20ZNEICK LTH, maied
INZRFHED FERHEHNZR D L THIGICBE SN FRET VEZHNT, R
LT HEGR, KREOZEN /T A —% OB MR 7o THITEX % Z
xRN,
3.10
f##Ta2— K (analysis code, computer code)
J?%IFJ}HJ RXNTED—ERD K D IR BHDOBIG, MK, BRI EN DR SN DM A
(2L, ANT—=2IZHESNT, WET 2 —HOFRET Vi 82 dH R X - THE
E!’J FHR L THE Y AT L OZEE RO/ SUTFREEZFISICHB U FRITE 28 7 e 7
7 L DOEEER,
R Rl — R — NIZE £ b,
3.11
R—Rr—2X (base case)
Z OIFEMETHUET 2 MEHN L BRI 351 2 R P ik OIEEEMEAT, WONT T & A
P> & R OHETERRZE DM A TR O IA L 70 5 B — O fiftr r — A,
3.12
ERIZERAER (SET : separate effects test)
PIRT C#& H ST BIRITKET 2 28 2 (E B /0B U TR 3 2 72 80 DRAER,
AR AR TAMHEBIG TERNT A—ZIZHET 3BT T VO MR LI
BNLCHZ EH BN ET D,
3.13
AVER—FR2 FHIRFAER (CET : component effects test)
AR R ER O, Bl 72 & ODfFj%ﬂi@fl‘%fE‘ﬁEfilj\?TE U OBIRICKT D58 %2, Ui%oW
PRI IR S U 2 EESUIMEREICE B L CHERRT 2 72D OFER,
FEE A AR—x b V“\/V@ﬂﬁ’f“—5 DR L <IZHHBADFRIE X E = AR —=x
Y MUV DRRET VDR RERICESLTDH 2 LA BN E T2,
3.14
HRAERAE (IET : integral effects test)
B DWBEEECUT S AT AR D2 E) 2 gl D 72 OFRER,
FERE FEHIBGARR L QR P iaak 2 31T 23R b &t
3.15

FHMEi< k1) w9 R (assessment matrix)
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B HT BB T L Rl = — FOBEENMERE 2 i8I 5 7201, PIRTIZHDW T
L 7o R BLG LR R - SR R e & & O nBIfR A B L 72K,

3.16
Rr—ILENB (scaling effect, effect of scale)

A S & DR IR R IZ BT D BiS &, Z 0BG 2R L 72 ER & O SIS
fEH 3 2T 2 — RICHAGA N7 L L OFEEA & oz, ZEMP & O XXk
A — /L DEWZ Lo T, BIg A0k 3 2 W & O/EH OBEIR 7Bk, EBEDESW
72 EICHERNAE L HRH,

FERR PHMIXIR & T AR ERICEBIT A8 L, MBI 2 — NICRET S5
RGOSR & O OZEFR KON/ IR A 77— )V O3E M LR 3
LB IIUCEEND, BIZIE, FREOFL LTV AL/ T 1-IF i
W 556 O 2 — RO A7 —v7 » 7VERE, I ONTEEREE O A
F=IVOTHLORT—)VT v THEENE b,
3.17
R—ILF v TtERE (scale-up capability)

BRI R L O S Ea AR — 3 o B SRR T2 Y MR S - B 7L ) OH
B, Wil = — R4, &0 K& 22 2 o — L 5 e OV JF s~ FH 9
L9556 O = — RBE T 5687, XL, ERIRNERREGE R BET L2HFR TV A K
O IR iax (2t U COMET 2356 ORBER M2 A3 S 6e
3.18
Rr—JLOF'H (scale distortion, scaling distortion)

A h a7 & ORERGE R 2 TR TP OB A 7y — T v 795 & & TR
FHFEEE THA U 2 T4 M O BIR & A Rk 2 &3 it S A fd/ N A X ORI
A=Y oL X, B ANT A =2 PP RGN LTS Z &,

ERC %ﬁ%’ﬁ’“‘%&(ﬁ% DEERGEAE, WA S L T 2BL N bW & X
LATZE AT — NV ~DIRIFEN BRI D Z LI K> THL D, £, a7k
A= T FEE TG « BUE S 7RIS E I ZRROE S 5 ERE K&
OB O LMW NN SN BB L OFERD, RFlisx &L Red 2 ik
STHELD,
“Scaling Distortion” 1%, EHHnEWD &, R —U 2 7otk a Hov CTlliex
iz 72 82 L 2DUZKORBIEED L ORr —VOTHhEHT Z E01%
VN3, 7Scale Distortion” & 23 U & EEE IV H TV D O TIEARW,
3.19
FFEME (uncertainty)
BN SO IfEAT OFER & U CORERITATRE U7z, B E TR R A BRI O 1T
NAFDMEDIT S D& (dispersion) DIRZFHUSIT D/ 52 LT A =42, (B 12H)
R HWEERRAEL T VX AR ARHENS EIIT TRV Z B TEx5, HlziE, fiF
B RO X, fifr=— K, 3EET L, AT7—N0%, AT —47%
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EICEEND T v F LIRS L OHEERR IR T 2,

“BLIN B SUIMATRE R I B HERICH OO S G LE” LD DiF, “EEOE
MEBEZTHREHTRUVME” LIIRTE DMEZETO, 72, “E625&” 12
1T, BB, BUEMHT ORI EORS ZIRRE T2 7 & LRI 721 TR
<, FROANR EITERT 2 BRN AR AR N LD NEEND,

NS H T DOHBKITHES THEET S &, aleatory 72 AN & K TN epistemic 72
NS (HSBM) O 252N TE D,
3.20
S UFLIEFFEMNE (random uncertainty)
BUR S IfRHT OFE R L L TORERITAHIE L 7R ZN S HEERRZ 27 LG W TR DIEAD
EEOE ZREMT 277572 Lo, (B 12H)

AR TUXLRAHENSIE, NTA—EPUT LOEEBICT VX LA LTS
LERT TR, MEPDELDEDHH /3T A—=ZIZONT, D5 ONE
ZRTHFEL LTVD,

3.21
HETERRZE (estimated error)

BUASOIAT OFER & U COERITARE L 72, BUHIE SUIMHTRE R L O SUEE OWIRE
i & FUE & DA OV T ORI R S HEER, (B 12H)

ERR EAICHEL TROENS LW LTSN DE, 372bb, BEEOGEMLHR

MHNE =T ENAR D5 DD Dy & LTORAED Z L&D,

3.22
FEISE (confidence level of probability)

RE ST BT R L OMERUKAER £ LD TRILT D & & DR,
3.23
FIEMEEME (cumulative probability value)

RE SN BIEMERICHE T 237 A —Z DIHE,
3.24
{E48/K#E (confidence level)

BRRDY > 7 AT KD REER OGN L ORREFHE T & 20 & R 6%,
3.25
RLFMIEE (evaluated value for safety parameter)

fiR AT 21— R BN OFHRFEAC L » T O e LAl N T A — & OFHEIE,
3.26
AR LEMME (evaluated value through statistical safety analysis)

AT 2Rl A Lo T, BE SR BIZE S W TR IIICH b v 7o LTl
IRT A — X OFHIE,

FERD O & HIWTELEICRUE SO BRIYE L St S D,
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3.27

T EHE (acceptance criteria)

JRAIFfiEE D2 ERR RTINS Th D Gz Pl 5 72012, Ml HAIZIE U TERIE S
AT EL e,

AR ZOEETIE, HWEEL L TRETLIAEEDRHLOLNLODED LN TNDS Z &
TR & T D, Bl 2, I8 BRI I sk O 22 i B 2 AR

(UUF, “REFMEERE L\ 0.) (ORINDHWEELR LR DH D,
3.28
%EB® (experiment)

R 2 — RORGFERE2E0HRFT T VO, B8 b ERNELL &N &0
BT T 28R L O OF ARG O Z HEY & LT, {1l 5 03E@E 2 v, il S
TeREDO T T—o I —HOEBRG A IEENTEH S8, Uik EBLR ULZ DOREEIZD
WCEHADUIB ATV, T— 2 2B 52 &,

ER BN OFEBROR ST DO ERE S AKX TERWEEITREBRE WD, 72
2L, ZOFEETIE, MIGMOERHERZ AL UTEMT 2B, B, %
#, PEREZR & ORI B 2 B ITARE L 220,
7k, BIAITFEEITE LTI, RN, ERT — 2o X5 cvnbing,
Fro, AR L X, ABakds, T —4, BB, HJBER, &Ef
Bic Lo X oicvnensg,

3.29
SRER (test)

RHRET NV OMERE K VA — VRN R, WO R, 28 e EOMERROMERZ AN & LT,
A B DLEEZ W, i SNTZRKEO T T2 I —HOEBRRZILENTHL S, Y4
O FEBG UTE ORBIZOWTERISUIBLR 21TV, T — 2 25325 2 &,

3.30
BEH#EtEHE (simulation accuracy)

it = — R XUFEHRET D, HRE T DBLOEHT OV THEE TE D87,

AR UMMERICESWTERILIND T U F LR ARHEN S R OHEERAZDORE I
WO RE L 725,

3.31
E 7/t (modeling)

B, tRaOZHE), HER - LetRERR EORMEZ G L TRIR 5 2 &,

R RN = — NIZBLR, BaRozsE), KOWHIER - ZR0RERR & ORI A BT
LEBREFETHWMETIE, B&ET L, HFETAVROREET VO 3 B
DETIWALB IR E N5,
nE, ZOBREETIE, RAIFSEE U2 b—r g COEEMERROTZD
DHA RTA 2 :2015”7 O (LLF “M&S HA K7 L )H,) TWH e
N EBREEET N, BIEETNT ZREET L, ETZM&S A FTH S DY)
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HET N ZHONTT—F 28545 2 & 2 EBOUTRRBR E VW ),
3.32

B2ZETI (conceptual model)

JRFAFRER N CTHAET 5 L IHE SN, FEHZ RO L R D FERITBNT, BET
DD & 5 JRTIF TR N O BHE O o O OARRE, HRT VU 4, Welaeisk, W ONCE
HT 52 TORELBESINDIMEARBL KRV UM FRRBIRICR LT, ZaqHib
DFEREHFFIZH S U THE LEH L2 0,

SER FEHOZR AREM T PIRT 23 b HE ST T MY 25
3.33
#FETIL (mathematical model)

BERET VZ, BfIPrORBL, R, W R OSER O, 7 VERE & 0K
X, AR EDNDRER SN DB FIERBUCESR LT b O,

FRE EBRT X OEURET VO LD RRBRIET L b ET, (R 6.2 ZH)
3.34
HEETIL (computational model)

BHEETNVOMRERD D720, LZEFNOERM T 2723 FRIMEA GO D K 5%
WU 2 BB AT s (456 - e OB L, L, 730 XA, IHCHIESRMR E) OTF
T, MFEETNEFHEKO T 77 MIEBR LT,

3.35
WMEET)IL (physics-based model, physical model)

BT NVUIEIRET VO T, MacBbo 2B U3 O 28 4, RN XX

BRI RBLLTZET L,
AR HAGIEE T A SUIMEEAN O SN D, S HIT, 2 RIRET L, FEE

T, WEIET IV, REWET NV, 3IRICET I, 3HEEET N, KU 7 b
7T AETIL, aALR—F% 2 NETIL, BTV, SIEZRET LR Y,
BRGEAHINET MET DS IV A A R TR T VICH L CTiE, £
ZHAEBIOFERRZ H W 5

3.36

HAERFEMT (post-test analysis)

i~ ~ Uy 7 2 ORERIT R U CERT 2 2 S MR D 720 DT,

3.37

WLl (qualification of applicability)

FEal = — Rioxt U, @HEZEET 2L HMIC s LTy AT AN THE L DL O
ZEE) N RTINS T A —Z OIBPER 7RI ONT, MELLEEET 77— 7 1C
TE > TIRRE M OV Y M AREEA N A D & D E Bt 2 RAERIC SN L, 7% O i pE Al =2
— RYHOZEICHEA TEL T L aEd o2 &,

FRE M&S HA FTWH “E7L V&Y™ (B8R 5 KOS 6 20 I[N 32, %
7z, ZORHETIE, M&S A FTWH “ETURGEE ZMGE, “F7 V%24
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fEad” 2 UMEMR SV D,
3.38
A1 (coverage for boundary condition)

LR OKRI G L322 AT LOREE, BERFM2 EITER & 55512, ZHDmEOH
T, HIWEEICIRS U CTHITRER DS R DLW E R D KO AT — 2 2RET H L &
DYBFEDANNT — 5 DIRF R E LTORME, UIZ Y MEMRRRIZ IV T, fifHr 23 S8Rl %
FAZH LWAITTHIT 2 & SO TRRERN b OB LUVl E L TOME,

FERE AT, R RROEERR O WIHLRRE O IR,  SUIARE S 2 M S OBE AN A
GanbnsZ b, AEOHHNIT—2 L1, AT —Z2ITfEEND
FHENSIZEEDE, MR LTHER TV AL U TLREFE /N T A — & &5
L < @l 2 DRI A2V D

3.39
REWAE/SS A —4 (parameter on safety function)

LRRER DR EM L & OLPHEREIT T 2 FR T U A EOREICBE D 2 R 7P gk
[EHDNT A4,

AR AROREKLOBMARE, X277 L STk AHlEEOR AR E 2L,
ERREICR B2 LTS 200, @ER ORIl OZEMIZ L 52 5,

3.40
REFMDEMESEt (intended use of safety analysis)

LA OXI G & 72 D R 4P ek ORI, fiftr = — RO S, rigme~o 2k, =
DERKE O I ARHEN & O ERBALICE D 2 Wi §F, W I bICEET 2 FREW)
SNBSS T D TE DEME %, fiffr2— RO TRIMEREZ LT 27O OEREHR & L
TEMARICEE LER LD D,

341
RFPHEROEELFRETDE (essential design features of a nuclear power plant)

BRI ORISR L 70 2 R PR IZ BN T, JR PR O ARG, WNZ L2 IRiER K OFE
TR DM AR 72 & OLAHERRIZE T 2 R OFEMERGHI B 2 4 DR O T T, FE
i 5FERICEO LTHELRD DO,

AR RFEOERRGHIEDL AT DRSS IE, ROZ LR EE N,

5l 2 DY ERGEIL (FL, BB, R 7, BE R E) ORERE, Rk (i
HrERE, R, B, i, IERRE), TONMTAELLBS (B
EE, UbIE, P2k, HPErEE7R L), EEBIR OGN GhE, KE, F
7 m, NaE, Wipele &), M ONT YRR ] 0O 22 [ A 72 Bl iE M OV O
7N

JERF-JF O3 i R, SRR O B 2B IE A L, BREHEERER S o L X
R SN 2B O OfER, MERE, BliE, FEIRUPIEOSEM, WONC
WELZS U TRITPIR K O DR R, £z, BEIL TEES 2056
(ZIZZ DOBEY DI



3.42
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TRENARDRFE, Aoy, HH, BTFRRIEE L O Ofth O J5 18
MR, ek SICBD D WR O R & &, 5340 S ORI D mf 2L
&

REEM OB, BT ORI, HERL, W ONIATEL LR OB 52 okt
SRR T, ZRFHl N T A — & 78 EOZERMN 225010 kO DAL, 24k
DFGPH, FFRISEFER &

A—YEHEB (user effect)
FENTHE RN U D IRAT EHEH (kT 5 R S,

3.43

RS MRATEME O b Ok, $5, BB SR D Mk ORI REBR O

B, T2 — R RO D7 b O FIEITRT 2 55k, B85k OGREO 2
DL, FREHEOFE, rFE OWiRR Sl > THEL D,

2 — PRI R R O i 7 1 ' ADFNFNTIHAT D AREMEN H
v, BIZIE, BRT—%, WEZ{LORZEE, 2 R—x MO,
ROREZR LIZBD D AT — & OF%iE, BAEMT FIE, MR & Ok
DA T a rOER, EEkoe (1A, 1RIE, 2oL, 3RILRE) OEER,
BRI AT~ T ORRIE, T RO VAT B3 T D ) — R8I 8 OfT = —
ROANEEIZED 2 TOERIII L TELRD,

Fo, HERHRZEFHMIICIIT D EBRAEN I ER O =2 R D568 035H 0,
E B ST AHED S 72 EITERF S 40720 epistemic 72 NS (HS ZHR) &
LCED RN D, Z ORTRBMENPERR TE WIGEIE, —EOMIR A
TAEBETDHRELT, AR EFHIMEOERM LR T D MNENEL D
ARt B D, —F, RS — R RICK L TE, ZHICHIREIZ AL
HZEICE S Ta2—YHREO/ LUK T DR NS 2 fE L7,
RN SO O—o L LTEEILLTZY LT, #atp L& mEi e S
AT AEMNTHZ L EBHIETE D,

2 — PR RIT, LRI T D S ERFE EOTHEA & ORI D ARV,
FHIZRFHI O TR 7 0B ADZNEILTRET D ARERH DL Z &b, §
AR 2RI E OO R LD T2 OIZHIE DB BB MLE L I 5 HHTH D,

e
=t

=t

HERM (safety margin)
LRI K > TR BN LRGN T A — & O TRIE & B L & D=,

3.44

FEHR T A (event scenario)

TE BB I & D IR TP MERZ T D DO BB FA LT & XA L 2 HGOHERE
[ZOWNT, ZHUTEEE KT — O XIIEBO L ERREOIIE, EIRR OXISERIER & 21
L, IHOES), FFEENOEZERREOE R E L & HIg, BIEANEKETHICED
FTCO—HOWMNZRFRYIENTEI L TR L, YZOFERIIKT HEEXIIHBEENZ
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7=t D,
AR R OBEEICAE B R EE 52 50 XUTE 2 2 AREED & B 5o
A E G —HOREDOE N EFG LD,
3.45
#H{EFRZE (compensating error)

R OB UTRBR DM A %152 & LTt = — RO ZYMRERIZIHB VT, — 2 XTHHK
DFHEET N7 EICHEZ M 12561, FHRET AR EOMOREEIRZENRR SN D
Relpol b 2DfEx OFREET Ve NG OHEERR A,

AR HEETN, ANT R EERET LI LICL > TRRBRE L O—BEZ2ED

EoET5LEITALD, ZOEE, EIE - HOXITEEOHEET VICET
HATT — 2 ORIETREE, RERICEA O/ — RaEI0RM e LIc k> Th
END, RENRREIND Z Lo THEAEET Ve EOMOREER N X
A, Al RACERBRE & O T RN Lot o — FOIERE N A BT 5, i
BEND D L, MOSMEORER, JRFIFiER 7R & OHITIZ Y 7o o THEERREN
I SNPICHEEAL T 2 aTHEE RN & D720, Fcilal i 2 — FOREN S OER
B2 TR, TORT—LT v THEROFMIC S > THET 2 FHLE 2
Zals

3.46

PR5E%44 (limiting condition)

ML EFARC WD AT —ZI2oW T, RIS DIFRORE, HRICHE-S < 2K
HW 72 EIZHE - T, AIREZR AT — % OO CHEFHIY L ST HIME 2, IR EICI S LT
e b ik LMD B 2B 2N 3 2R 7T — 2 23 b DR,

3.47
REE (verification)

HHEETAN, TOEBLERIBFTETNEREIIRILL, hOREET VOMRE, TV
HOVEHEREDFTE) 0 3322 K OUURFFAEOFFAIC B W TS Z & 2R T 5 FEE 7 1 & X,
3.48
RLMEREER (validation)

FEET AN, FOLETMNO TN T EHIHE > 7o il fEAT = — RO FHIMEREIC B+ 2 2
KROBAEND, RRETHEBREZMECTEHETCTHUTEL L 2MRT2FE M vk
Ao

AR M&S HA RO “BEF NZY MR EFEMICRILERTH DN, WA RT
1%, BTG U T VO FREE N O S OIRORFEZ BT 2806,
BEESET NV, BFET Ve & h SRR LI R IS E KT =77
DOHEPIZE DTS, ZHUTKH L, ZOMEAETIE, HEAYL 25N O E iz B
LIe RN BLEN D “ET N7 & “BHEET AV IZREL TS, (R 6.2
ZI) 7272, FHREET AT ICEYMHER O G ERE LI LTH, HEE
THNIREDRBEL, B2 EEZHTSHO T,
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3.49
e/ X1 7R (extra bias)

TE BT E 2V DITHE AL AR EIC BRI B SR WDWARFEN S IZOWT, £
DEBEEST D2 E2HME LT, KLEICL U TLRAPHEICESWTRET AL T
Ao

FERD AU RN A PR RV EICHR & U Tk LUMANZRE 3 5 72 O I [RIFHM L2
RLIAEND, REET — 2 PR+ 72O NS OEELPREE: & X125
T AHEERE, IERERICHR L TLREFN /T A —ZICRIAE N D HEER
2270 EMEINIIR A 7 A O RIROGEA & 725,
3.50
BEFOEEBEZEIL (anticipated operational occurrence)

HHERARF I P AR S D B U g B O B — DB U <2 ORRFE), EIRB DR —
DFBBAEL R NG EFAPIOBE TRAET H & TPRINDIELONT NN L > THRAET
HEFIRETH - T, YEOWRED MR L 755 IR iEx O %R 0 O LR
FREMEN AN o HZ Y DOELWRENELL2BEMRH L b D & LTEeR FIEET
LHILENRDDLHOD,

3.51
ERETEZEFE L (design basis accident)

FEABEE SRR D L H T ERL LV SIERVWEFE KRB TH - T, HHEOREN A
Lo A IR IR R D © 2 B O BN E DR SN s BEN R H LD L L TEE
At FEET AN ERNH D H D,

3.52
BRETEAEER (design basis event)
SEHARE OO B 72 AL o OV AL BT,

% 3.1 L

10CFR50 Title 10 of the Code of Federal Regulations, Part 50

ABWR R iKY 147 Advanced Boiling Water Reactor

APWR R ANEABYF F-45 : Advanced Pressurized Water Reactor

AEAW (A4 ¥V R) Ji+712%— Winfrith : Atomic Energy Authority Winfrith
AESJ HAJF - 7154 © Atomic Energy Society of Japan

AHP FESJE 53 Ti% @ Analytic Hierarchy Process

ANS KEF 77154 © American Nuclear Society

AOO TEHARE D B H 70 2L Anticipated Operational Occurrences

APR Advanced Power Reactor
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ASME KERE 72 : The American Society of Mechanical Engineers
ATLAS Advanced Thermal-hydraulic test Loop for Accident Simulation

BEPU RN S % E8Afb U7 fcii Al : Best Estimate Plus Uncertainty
BEMUSE Best Estimate Methods — Uncertainty and Sensitivity Evaluation

BT Whi§iER . Boiling Transition

BWR g /KB E 147 : Boiling Water Reactor

CANDU 1) & AlE K (JF) : CANadian Deuterium Uranium

CCFL S xt A ic i B Counter Current Flow Limitation

CCTF M A LR 24 (& Cylindrical Core Test Facility

CET a R —x 2 b EEER © Component Effects Test

CHF FRSE0AC R« Critical Heat Flux

CIRCE Calcul des Incertitudes Relatives aux Corrélations Elementaires

CPR [R5 J1kE @ Critical Power Ratio

CSAU Code Scaling, Applicability and Uncertainty

CSNI JRIlitiak 22 25 B4 : Committee on the Safety of Nuclear Installations
DIPE Determination of Input Parameters Empirical Properties

DNB K0S > © OBEN SUIEZBBIEIR S © Departure from Nucleate Boiling
DNBR FRSEGE A L Departure from Nucleate Boiling Ratio

DOE KE=RILFA : Department Of Energy

DVI JRF IR R ZRIE K © Direct Vessel Injection

ECCS FEH HIF LG EIR © Emergency Core Cooling System

EDF 7 7 AT AR ¢ Electricité de France

EM i€ /L : Evaluation Model

EMDAP Evaluation Model Development and Assessment Process

ENUSA ANRA 7T /N FE . Empresa Nacional del Uranio S.A

ESBWR R B L IS K R T-4F © Economic Simplified Boiling Water Reactor
FEBA Flooding Experiments with Blocked Arrays

FFTBM Fast-Fourier Transform Based Method

FLECHT Full Length Emergency Cooling Heat Transfer
FLECHT-SEASET Full Length Emergency Cooling Heat Transfer Separate Effects And
Systems Effects Tests

GRS Gesellschaft fiir Anlagen- und Reaktorsicherheit

H2TS Mg 2 jg A 77— 1V > 7 : Hierarchical, Two-Tired Scaling
HCLPF e {5 HE IR S ME=R : High Confidence Low Probability of Failure
IAEA BRI 1~ J7JF%ES : International Atomic Energy Agency

IET faah SR« Integral Effects Test



IRIS
IRSN

1SO
1UQ
JEAC
JIS
KAERI
KREM
LHS
LOCA
LOFT
LP
MC/QE
MCMC
MCDA
MCPR
M&S
NEA
NRC
NUREG
OECD
ORNL
OST
PCT
PIRT
PREMIUM
PWR
PUMA

RCP

RG
RHRP
RIP
SAPIUM
SASM
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International Reactor Innovative and Secure

7 T v AR - R )22 SRR | Institut de Radioprotection et de Sireté
Nucléaire

[EBREEE LA © International Organization for Standardization
sampling-based Inverse Uncertainty Quantification

H AR EL W BRI  Japan Electric Association Code
HAPESEHIKS « Japanese Industrial Standards

§E[E] 77~ SIBFSEHT © Korea Atomic Energy Research Institute

Korea Realistic Evaluation Model

7T V&Y 7Y 7Yk ¢ Latin Hypercube Sampling

EIFF L FE « Loss Of Coolant Accident

Loss Of Flow Test

7 L A Lower Plenum

Models and Correlations Quality Evaluation

~ /Lo 7 EEET 7 H/ba : Markov Chain Monte Carlo

Model Calibration through Data Assimilation

fe/NBRSH )b Minimum Critical Power Ratio

EFT7T V2 7& I 2 b— 3 (Modeling and Simulation)

KR JEF- RS © Nuclear Energy Agency

KEFF HEHIZE B2 Nuclear Regulatory Commission

US Nuclear Regulatory Commission Regulation

18175 15 ) B ¥ F%4#% © Organisation for Economic Co-operation and Development
A—27 U v PVESLAFSERT ¢ Oak Ridge National Laboratory

Other Standards Test

PREHI 84S B IR © Peak Cladding Temperature

BT 77— )L : Phenomena Identification and Ranking Table
Post-BEMUSE REflood Model Input-Uncertainty Methods
JNEAXRBLEF 747« Pressurized Water Reactor

RT 2= RFEZ WG R REREEE  Purdue University Multi-dimensional
integral test Assembly

JRFIF#EIRS AR 7 Reactor Coolant Pump

HiH 58t : Regulatory Guide

Reduced —Height, Reduced-Pressure Facility

JRAHFA X —TF LR 7 : Reactor Internal Pump

Systematic AProach for Input Uncertainty Methodology

Severe Accident Scaling Methodology
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SBWR
SCTF
SET

SG
SLMCPR
SMAP
SRP
UMAE
UMS
UOSTL

V&V
WGAMA

ML /K AU 747« Simplified Boiling Water Reactor

PR L FRERELE « Slab Core Test Facility

& 5117h F7kBk . Separate Effects Test

KR4 Steam Generator

R/ NRS 7k ¢ Safety Limit Minimum Critical Power Ratio

Safety Margins Action Plan

KEREEFR A FE#E : Standard Review Plan

Uncertainty Methodology based on Accuracy Extrapolation

Uncertainty Methods Study

FrAFFAFR S - Upper One-Sided Tolerance Limit (OSUTL : One-Sided Upper
Tolerance Limit & H 9 ,)

FRAEMN OV PERfERY. © Verification and Validation

HH oM - EEREHE )V —7" . Working Group on Analysis and Management of

Accidents
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4 WEHHRLFMOFIERUVEERNS
41 HEIHRLFMOFIEOLFEEE VRN

MR L ERlE,  “FolaHl = — FOBAMEORHME”, “NT7 A =X ORHENSOER
&7 RO “RREEREMT S O/ SRR O3BAZSR, WONS “HIWrHEAEL D" KO “fiE
& RoOCEN” OFFAOORAREHE THER SN D,

2B, MODIERERITG LT, ZOREICEBWTEENFIRARET 5, MitiL4e
Al OFHN L OFIEZE 2 K OBE 312777,

42 BREFEE D — FOEAMO
42.1 EREOFFMICEHIEEASR

W LT HIRNT RS N O TAR R 2 A5 L, MIREBICHLE L7 7iEIC X - T2
NG A— BB 52 DEBERBIGERET D, £, Sl = — NIZBIT 2 CEE#H
Nh, NRERDINTFEZO LTV A 2T 572 DI ERFEFREET L OFEK )
RISt T AR 2 — FOREEEMEREZ MR L, [F=— FoO@EMAEEZFmT 5, K= —
R, MEREAICHE LBk FHEAWHE T 22— R& AT 5,

422 BHBEROEE (RTv7 1)

AT v T2 CHAMR G & 9 B R I i ek OIS 3 1 B IR 0O B i AL TR
FHEER I CEET 2 LR ASREICBE T 2 R AR ORMEZIT 5124725 T, Y% ReH
BRI THEETHILNERH D O L LTSN FRERET S, (D.1L1ZR)

423 RFFHEZROEE (RTv 7 2)
FHmxESR &9 2 R AR ek &2 ARS8 E T 5,

424 BEESVIT—TIL (PIRT) OER (RTvF 3)

MR T DL NT A= IR E R E L5580 R 2T 27DI2, HEE
DT & E DT PIRT Z1EKT 5,

PIRT!E, MEBEBOHLEIZHE > TIERT %,

425 BBEFHEaI—FOEE (RTFvT 4)
MBREBADHE 2R T Do — Fa2®RET 5,

42.6 BREFHEI— FOFBINE (RTvF 5)
T 2 i i 2 — RIZOWTOLEZEIL, A7 v 76Illi#iT2 a) 1be) OB
EIRINDHF RO/ UTHEET VOERRED AT v 7 6% Ffid 5 7= DI HE R
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HMEINET D, FS, AT v T 1IERPAT v 2OFERMFERR, A32IlLBWTHES NS
“Be M RTAM = — R ORHERMERB IS KT 2 BORE R 10> THEME S 72 fEaBREF & R0 X
B LUV B S D 2 & 2R T 5, £, A7 v 73 TIERR L7ZPIRTIZ DWW TIE, #%
BI D IRNT RS R OVR IR ek 2 X R ICA3.2 ¢) OHIEIHE > THERR S AU7ZPIRTIZA L C,
FEINTHREOEEEDT V7 MIIRRAETHHZ L a2HERTH, 20X, U714
T AEIR D GE I IIHE AL R & BalR Al = — R & OEEOMHEICE > TR TE %
X2t T %,

427 HEFHEI— FOEREOFE (X7v 7 6)
x?ffST%ﬁLtii%%’%dwf OE R = — ROl FE A~
AMAETHET 5720, WROEH ZiERT 5,

a)%% KEET LT BT DB R OHORGFEEZR VRS Z LN TE, &6
(M FE 7R ZE R T e NRFZE A 47— L D F CERAL SN R R F ORIFRD 5 2 b
TIN5 Z &,

b) x5 &3 DR FIFfERE O EE ARG ORHE A EUNCET b TE L 2 &, £z, R
JiER DRI N AR —R 2 N OB T DA ShTns Z &,

ERR EUNC” i,%%mm Y OBEBERHRFORHEDO TN ZIIIKI LT, EHFF
F O/ SATIEPERAC I 1T D3 EOARR R OB RE A BLEMITHIE TE 5 L 912
T7 /LS %Tw%aUWLﬁﬁ:WF# LERFAGO FE N 78,
ICRERH L OBR TR SN D RHEN S DK E SOBERORHEN S OFE &
EEICR S LT, ZEMiRon, WM r—n, &ATRIR, #ER, sy, #,
FORMFN R RE/R E, R ONZ NS ORMECIC R T 2 MR IERE R b
DT EHWVD,

¢) PIRT O CEE LI SNZBHROENENE, B2 — FICEENLRFX,
AR EN DR SN DFIRET NV THRETE 52 &,

d) 4 HUERREE O T &,

e)%ﬁﬂﬁz~P¢KPmT@%méﬂtigﬁﬁ%%ﬁﬁ?ém%f&@%ﬁ%?wv
B DR EE T AN WIS R OBUERRE S A+ 723561218, £ OHE A Wil
ZORBORHNFiEEED S, (D.1.2 ZH)

43 NFTA—ZDFHEMSDERIE

431 FHEHIN,SOEELICEHLIEEASR

P~ R U v 7 RIZBWNTRG L LR 72 EICESWTC, T ERIcBIT 2 EE
PRIk T 2 Bl Rl = — R XUFEEE T L OBHERMRE R O R &, BRI D A &
—VOTHOFHE, WO EEAN = — FOJRFIF R B A~D X 7 — T > FVERE 2 7
i %, Bk - FEBRT — X _XR—RA L OB L > C, FERHFEET VOARHENSITHONT
DEPNFEEZRET Do (434K V43558 BT I Y 72> TE, MEREAOEEIC
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B> THESE L7237 — & R— 2 B~ kY v 7 A 2R 5 BB BEICBb 53
A RETE DA, MHRRL T TS < BRI S MR T 5 &
IARETH B,

432 FHET YUY I ROER (RTYvT 7)

AT 7 3NTBWTHER L7z PIRT IR W TREN K E S HE LB SN BR K OEHER
) FIE o TR PR PN OARFEZALAZ S W T, Feilali = — R, UIkEscrEb 5
FHRET VOFMAERO RN E 2 ERLT D2 DICHERRRT —F 2 RETDH, 2D
72, WRE A OHEICH > THEE S NIRRT — ¥ X— 2 L OFIHTRER BT — 4 %
BT, PIRT CHIWF S - BEARBRIKT 2500~ bV v 7 Z%1ERRT %,

i~ R U w7 ADIERRIZ S 2o L, RISRTIHERAEG LN D L5 ICRBRE®RET D,
a) XI5 & T DMNTEGUT IV T EEE &I SN BT )T B Al sl = — R O

({5
b) RERNORBR LT HEAFHGE DY A ZA~ATr—T v 7T 5580 KE Mz — R
DIEHEVERE

o) FRITICHT D/ — FOEIZRET 2 DOMBRT — ¥

i~ R U w7 AEERRT B 72O21%, AT v 73 TIEA L7z PIRT OfE R S S
5 BERBIG 2 FIRICAHE) S OERICAR AR Z R ET 5, (D22 2H) FHi~ Y
v 7 ADOVERICHER T 28 BRICIE, KObLOBREF LD,
d) BROFMI LI ER 2D RS (SET)
e) JRTHfRE ORFEFIKICK T 5 2 AR —R v h LUV OHEET VOB L EE e =
YAR—3 s M REER (CET)

) BIRE OHEAANEH & OB E 72l il = — N OREERMERE DR D 72 O O G ik
Bk (IET)

) FCE LAl = — N OREEMERE & BRI 2 72 O IR sk ik 1) 2R (EK
IRF D I L Bh AR ER 7 &)

RBROBEIZY T > TUE, THENPIDOEEB(DTZOINIEL R DEFEEDENT — 2 )
A9 LRIFFC, R ET DRI R OFEREAET DIV RBRAEOHEZ B E L
TRET D, £, ATHERIRY, R ERUTEIEIREZE 55 & 2B O Tl L O
AT —=IVORRDEDEERET D, 12721, sEMRHNE DN e SN TR F IRk 231 5l
DRHATEEZR G AE, Bz — RO R 7 —L7 v 7O ORBRER 2 i35 2
EWATRETH D, (D22 ZH)

433 B THWS/—F2E80EEH (RTv7 8)
XT5 LA Rk OMATIC BV TIE, PIRTH CEHEL & 2l S-S &k YR 14 it
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BN T D EEARRE O MAEE XL L)1) — FoElZHRETDH, 20D/ — K45E|
X, ERIRh B, RASERER L Vo R — v MRV ERBR ORI ICE T 5 ) — R E|
WS EHET D, (D23FMR)

434 BREFEI— FRIIHBEETILORENSOFE (RTYvT 9)

a) HEAEFGH

PIRT |2 & » CHiH SN EEARB G LCiE, A7 7 5 T L7 SCEEHR L A
T w76 THEM LT B N = — R ORF AR R TFE~ 0w A M ORISR 2 B E %,
P~ B Y w7 RS E, B BRERARAT & FE R D BREBRAE AL & BRIl = — R O fET
RER L 2 bl U CR Y MEMER 2TV, Hela il = — R U 25 EE T V038
LAWY TED Z L 2MERT D, 0L X, FHHEET L, /— REI7R EOMifER2E
DER & 72537 A—F Z RN L CTHERRELZE LRV E D ICBET 2, 51T,
ZNHOENTZ#E T, EERBRICHT S EE T — FORENS & LT, 70X L%
RS R OHEERZAEZ, ZOMEITE LT, RO b)) D dIRT =D EA0T %2 LT
PS5, (D24 KOMEE HZHR)

b) FTHENMSDEEILLZETS>EE

Fedt AT = — R X3 RIC B D 2 3R E T VI L AR RICEB VT, R & o
FEROBEE XIT R RGN N T A — 2 ~ORBRARHEN LG, TORENSEZERLL
HRIBICIR D, F70, MG E LEFTRET VOREFTM/ T A —F ~OEENRKEVIGE R
&, FHIE SRS D 2 LAY I LA TR R T LIS K B RS SR o A e
M ERL, BRIV D, £ OLEITIRY O MR L DMIZ OV TR, A
S DT DTGIRIZIES W TIERS AR, —HRAM L350, Tk A 7T L&2AERRL T,
BREORMZZE L TRET D, (D.24.1~D.2.4.5 =)

7272 L, ARHED SITHOVTHERE A OO 725% E BN EE e 56, XIEFERT TV 40
BREIHE - TRESNDFHFEET MK LTIE, RSFRIZER D 09O SR B /0 A1 O
B, RASLEORMAR LI > TRENEZRELTH LU,

o HEETIERORTHEZHELTERYTSES

AR RS LT, Bl et = — RIS B 2 515 e 7 VICAE B L7z il
o — N ORHTRE RN L AR ST A — 212k Lt 2 st 2 b 5813, Zhafait
ZZL LTREL, Rl = — FICHAIAENTWDL A Y DT AVOFEET VO F M
WAL TS Lv, —77, IERSTFRIRG AT, Kali/ ST A —2 25T 2 HEER A% E
L, LEIIECTRTIRBREDTIEEZRET 5, (H4 ZH)

d) BBFED— FRICREGHREETIANERESATLEES
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VERFHRET LV (F.2.4.6 2) BEE SN T RWEES, R 72 EOFEGET — & &
DHBMRFHI S &, KN =2 — RN RFM /ST A —Z Tk Lt e R EE 6o 2
EDHERRTE D L 21T, YO 2 — RZ2ZOFEMITICHERLTH v, —74, 3
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