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Research on the Revise of Emergency Action Levels (EAL) Considering Specific Accident
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Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority(S/NRA/R)

Abstract

The objectives of this research are to develop evaluation methods for upgrading the
Emergency Action Level (EAL), and to obtain the knowledge necessary to consider frameworks
for more effective protective measures (evacuation, sheltering, taking stable iodine tablets, etc.) by
upgrading probabilistic environmental effect assessment methods.

The Nuclear Regulation Authority of Japan (NRAJ) organized a study team on the
review of Emergency Action Levels based on the Specific Major Accident Response Facilities. The
team discussed medium- and long-term challenges related updating EAL, etc., and in the course of
the discussion, the team came to the conclusion that it needs to carry out extensive reviews of
onsite EAL and offsite protective measures in light of the new regulatory standards. Therefore, The
S/NRA/R investigated overseas cases, summarized the conditions and rationale for setting EALSs,
and compared the conditions for settings of those in overseas countries with those in Japan.

In addition, accident progression analyses and environmental effect assessment of
reference accident scenarios were conducted to contribute to the review of the EAL, and
characterizations of public exposure were carried out. In particular, the characteristics focused on
the timing of fission product release (time from scram to release, early/late) and FP release
configuration (containment failure, controlled release, etc.) were summarized.

Finally, for the purpose of developing analytical methods to examine the effects of the
combination of EAL criteria and protective measures on radiation dose, etc., the models and
parameters of the atmospheric dispersion and deposition analysis model, the exposure assessment
model, and the protective action analysis model of the OSCAAR code were improved and refined.
The OSCAAR code was improved to utilize time-series information. A fluid dynamic model was
used to examine the effect of the vertical distribution caused by particle dynamics on the exposure

dose. In addition, a method to generate evacuation route data was developed for use in OSCAAR.
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These OSCAAR improvement activities were performed in line with the objectives of S/NRA/R as

commissioned research by Japan Atomic Energy Agency.
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Table 2.1.2.2 Summary of Cases Studied on EAL in the US
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TOBEHOH| FVANO TRARHEE L~ L Of | (HIBiZE%E (L
WrE DS VM) OBEFINRIND, FHAED L ZUVWMEIZIE | NEI99-01 —
P BANK OGN D DEEDO Y H—IFEN R 556
WIE R < Bl L7 b o EAL R S5,
EC O B/ « ARG U TYi% EC ® EAL o8 EiF &
BTTFOEEECIZEBW TSR EN S EAL 2 THBHL] (2B REN T | NEI99-01 —
P W5,
BEEEDFE S K |LL T Ok EAEME SRS R EN S, - WCAP-14696-A '3
RFORBETN| « FEHERTETA X v AZBIT 5HpH) s TV NREEG
25 EAL |« &7 7 v b DOREFH - BWR-III!®
W FLYE D AR - BWR-I?®
L - - PWR-4L2!
- PWR-3L22
- PWR?

© L& WERH T A6

- NUREG/CR-2068%*

*EAL &3, BRSEM (IC) B0V Oli7eSndNEERT D, HONLOED LT LEWVHEEZ NI,
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2.2. EAL ORFHIBET2FEHK T TV FIER 5L (RFEOHT D 7=  OFFHT)

EAL ORFHIBE L C, F# TV AICHER L2 EE L, > U FOR % 5584
D2 e AME L, TR K O8R5 R 21T - 72,

2.2.1. FEEESHT O 72 8 OFENT OREE

EAL RIE L D7D DB EFH LT U A OREITIT AT o> TE, B L 0Ff T U+
EOML, FHT ) AORESNEIT) ZENEETH D, ZHICL Y., BRI EOH
Wi DI R i TV AOEANOEET LN TELEEx LD,

BB KON D FERO P ERATNRTIE, =Y =T 4 v 7 FEL #@E
RIHTE & W o 72 FP UHOJERE & | FP ] (X2 T A6 it & TOREfE]) T %
1To72®, ZZ TARFETIE, S ETEZX LI TWEFERERN RV F U A OMIZ, EAL
RELOBREF— L THREE S, HlHEE TR S FERAEBE L, Tk
BRENYFUARLT 4V E R MCEXDEHEEH TV A EORMN el T U 4 2
EEDTFER TV AOGN EIToTe, TNHDOY T U ATEELELEX b D
T2, BEOHE P Z2EICLT 2 ROMMICER L THEKY T U A0 EE R A
77

- FP IR (R 27 T LBl £ TR, FH81Br)
- FP I OTERE (RSl B BRI 55)

TR OLBEE I EICRB L, EBITAY T A0 D AR A SRICE S >
U AT TRMOREKL . EYREE L T OBMARGIEICEDS VT U 4% T80
KREHM] &35, £z, FOLBEIEMRICKIL, 7 4 v Z 2 ML HEE A
A7 T KNI BERRTITO 25613 TREIOEH L || RFFEREEZ 2T o 5% 81
M OF B M) LT 5, ZTOX D REEMeEs T U Ao LT, A%EIE< DE
PER) 72 RS T 21T - 72,

Pir i 2 BB LW IC L 0 FiER T U A0S AR L, RICHFKR T+ 4
EPEHEOMGEEEZERB LIEMT 1T >, T7hbb, TiLOladE CabliZ 1D 5,

O EMFEREBRE L2V T ) I 20 EREFEK STV 4Ot (BEHEITEREET)
CEERH E W o R TR OB CHERER 2 5ET 5,
CHH LY A DT N—F L EAITUV EAL OFEH D B AN S RETE 2L £ ToORER
BRI DR ES ORI A BT D,

@ Filf T U A LB E OM A E & B8 LI
cFH TV AT L OBERE O R EEIT D,
- 7T MUDTERAZ b & AP E OHIE O or I RIS IR H ER AT 5,
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FEAM O3 R A X 2.2.1 [T, I, BMAFEE TOMRFFICHE W TIOE T,
TROLYEREZSE L WG AERE L FR T U A ORI E TEITo T2,
T O E LTI, 1ZU®IC BWR @ EAL EEICHH SNT-o T U 42020758 5258 L
- BEEDOE T U A2 T MELCOR (2 X % it R fi# 4T & O FARCON |Z L % B3
BEREICE B L REREFHM 21TV, HERRICBIT DIEWEFHO T U A TOEMER
AT EITH) 2L T, TN OFEK LTV AOSEEITo T,

iE 3y

EHCERMBTAL. IRIBREFTHmA S,

: BB OBEE, 5125 0D
B FUAREE  ARORIEGMERE B o

|
|
|
|
I ITEBLRERM

PREHMEETOE LN REGH

4 2.2.1 FFEOHTICR T S Fh S T U A O GEEH
Fig. 2.2.1 Scope of Accident Scenarios in Analyses

2.2.2. EAL OWFHNIE T 5 72 O HEE BARNT
(1M

ENDORFE BWRS 77 > M & XIBRIZ FP O Z R & T 50 F VA2 RET H729,
U ADEN, BRMTFEORELEE L EHOERRT 2 £+ 5, T 5 E Y —
FUARATEET DHREMTEIL, 7 4 VZ AR Z > h 3 27 & (Filtered Containment
Venting System : FCVS, ELF [TFCVS) &5 ,) ., REFIEER X 7 LA & DR HLHI L TR
IMENTAEFF B D FP OIIZHBEO REWEBEIND FELBE LT,

(2) fRHTE T v DE Al

FlOERMBATICH W TeET A0 ) — RMEK 222 (RT, ZOMENT / — NI3%AT
WEFEDfRHT 2 BB M7 ) — R EI T2 b D TH Y, 2 Z TIHRKAED BWRS 77
Faxtgl LTS, FHERTERT 2L OEMFEIZOVWTIE, £ 221 12
RY AT E TV EARR UTc, SRANERE & & OEAFEITHT BRI ER S o g 2 A 2 &
INCBELEB % b LI, (DM FEELED T, BMFEOMEIILLTOONS6@ %
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TR,

O R EAR KR OCREBIEER A 7 LA DET VAL

AP DEKIZE W TILZ, MUWC (Make-Up Water system / Condensate : 18 /K fifi 5 7K
F. LU IMUWC) &W9H,) N7 aHniciiAkzdr o, MBEHBEREA T LA b
C< MUWC #HWTISMAESZ K7 A4 7 =/l (Drywell : DW) IZA T LA %179 HD
EL, ELLBAEIIV Ly v aryT— T b, IRODORMITEMERERLTH
HZEND, YTy va T OKEZHREREDORBRKICE > T, —EiRE
IR T S THEARA T LAIEHT 5, ZoETMIZENTIE, 7Ly vayr
TN PHR THEICECTZEER P XV EEREL, FLICREGHE 21T -
FIRETOREANIZA T LA ZITI L IOICETFT LT D, BATHERICE T A BRE D
BIL AT OB MR OBFRET VN EH N T, RESNDIZ U XV EEZRE L
7o

@ 74 NEX FDET AL

FCVS (X, #MMEZRD O OEITMZ T, AR N D S5 FP ORELEIT S
ZEMNTES, MELCOR 21X — VAT T 7T K DERY:, (LEWAEIT X D FRYE,
BEONCELDBRPEFEDOET ANREINTND, LU b, FCSV OFRYL A 7 = X A
I MELCOR D7 —/LV A7 2 7 TIEET MEBRNEERERN S 5,

FCVS O rYu4% % (Decontamination Factor : DF, LLF I[DFJ &9 J,) 1. 223
WORT R R EMR T o VDOBREA D =X LDOBEEZR T, EHENRESH D,
TT Y VORGMREIE, =T Y VIR > TR D, ZhuE, RiRIck > TE
BRREA D= RLNRR D120 ThH D, TERREA =X LZIE, BHILE, &
NikkE, 77 0 CEEBENRDH Y . Z OO BEMEILEITA 7 TN S BRSNS T A
HWEKE LI T A=FERLGFT D, FITH B X7 TR TORRERIRIZ, R
7 F XOTARAEE B EHRA SR O O FRAFITRFET 5 b O D BIfED MELCOR
T Z ORBRERT ORI 72 BRYL A B = X ARET LI TR,

B\ALREE T 70V EEX, =7 8 Y VRIRICHES TR 224 12737 X9 2@ T
frESN, =T oY VORBIZE > TERERREAD=ALPRRD, ZNLHORE
X ANOWEN B L ZT, S HICRIEO EFEHSEDO T 2 =22 HIkFET 5,
ZZTTANERY FOET MEEEREZX—ZT{To7, EddD&FBY FCVS @
FNEEZBB LM T VEERT 2B, =7 1 VL ORRIZE > TEERRE
ADZRENEIRD Z LR OEENRTA—F 2 EBTEHLENEETHD, 22T
IXEBREREZSHBIC, BHRESECHEEL R T AMRICET H T A—FLLTD
N RO 2T R OVRIE O ERIERECB T 53T A —2 L LT?D FCVS 27
FTNIKDKALD 2 DDRT A —2 % W TR Z £ 2.2.2 [SRTHRIRS I LI
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FELT-, 2B, FCVS NIZBWTIIMELCOR TTF 7 4 /L hE LTEEINDL AT T
BT VEIHEH LR,

@ T AL NFEKDET VAL

NRFRZ)NVOIENKIL, BEEELa 27 U — MHEEEA (Molten Core Concrete
Interaction : MCCI, EAF TMCCILJ &\ 95 ,) (2K DT A& )L ORER K ONE T OB E %
ik 22 HE LTS, XF A LEFKOFEIEIL, FOEERICST A XL
~NEKREFG L, FFEOKMICEIET S 2 &L CHEAREEIETLZHAIKEDE, 77
AT AkRE L CHEKZAT 5 FHREKO 2 FEEOET VA2 LT, FRIKIED T,
PG ORIZIZ 1m BEOKIED 2175 D& L, T~y FEE®ZRIZBW T,
RF RGNV LT ERT 7 ) 2 H T 5 OIS+ 70 RIS T 213K E1T 5,
B OEKIFAEBAKIEZHND D& D,

(3)fEMT U A

AT & i L7=>F U A ORI E ST 57208 223 ([ORTERA—7 o ATHd 5
A RARAT A2 EhE LT, SERTFENT. Bl 2)DEMFEEOM AT D FP OBREL i A3
R L 2D L OICKR 224 DR THAETEZZR LIS G —Fr v AD—E xR 2251
NN

HARH) 72k A 2N T ORER F B, BMASIEEE RO RBORIILL T O LB Y,
PFUAT s RBEHREERAT LA
REEERA T LA L > THRMAESN R LR LR SN YT U A
ThoH, AT VAL VRMNEEGOEDIEED EF2M S, BIERICK - T
BN DIRIEE — by 7 I SN 5 2 & T, RERADREICHKIIT 5,

VA2 L RIS TEEK + FCVS
AR COBRTEN 72 <\ FCVS DRI T 5T VA Th 5, BNAS
AT VA RE AN, BAFEDORN T — R LIZIZREROBAAERE, £
OERNBRAEN, RAEKBIIZ FCVS IZX D2 MIED, 725, MCCI %R D 7=
D DFEAN G FEHEKR DB %1T D,

T U A3 R TENEK + SRR A 7 LA
A ARIRIC L DB A T L AIZ L - T, MMESIEE, JEHO EF 2540
ENDZ LT, BINARNTOEREE~D FP itHORE, FP ORESICHF T
D, AR EFHNTWD Z EDBEARIRIZE S TAT LA DMEIRIZED |
BACBNTAS MBS E D T U A Th D, 7238, MCCI KR D720 DN
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25 FEEKR D ZAT 9

U A4 BIIR R TR + AMBAKIEA 7 LA+ FCVS
Bk THAELE TEEAKHINERKIEA T LA | D F U A2 FCVS 2z 7=
FTUVATH D, HAKHIRIC K > THMAEGR A 7 LA HPMEIL L72#IZ, FCVS I X D
RUNETHVTVATHD, 728, 7 U A4 3 LRI, MCCI XK D 72D DFs
T 2R TEEKRZAT 9,

U AL REREEBRAE K
BRI > TIRMARPMMER L 25 Z LB ShD T U A TH
Do LG, T~y REREOEKERET 5, AT F VITHEL TWD
ZEDDIENREBTHEMICERBIT L, BMMWAROENRELMEI SN D, B
TRERIC L » TR DIk b — MU U 21T SN D Z & T, RERORRE
(T %,

(4) FRATHRE B

FP I BEOREIZHOWNWT, K 225 IZ—FE2Rd, EOTF—AbH/HATAIE10 0%
W & 2R D FEMFR R LD — 7 A KNS # CORMFEEH Y D —F A
FCVS Z&tey—47 V ADNEIZ, Cs LT OEHEBEIEMET L T\ 5,

FHGERICE D FP I EICHOW T, REHIE LT, GEMEELFR (Loss-of-Coolant
Accident : LOCA, LL'F TLOCA] &\ 9,) @5 B KK LOCA #KNFRLE L, FTNE
JR3EJ: (Station Black Out : SBO) 3% L, FEF HIF LG HEIZEE (Emergency Core Cooling
System : ECCS) DB LD —4 v A (F—2 1), e FEBiEK & S KR A
TUAIL KB FIVA (F—R2), s a FEKE FCVSIZ X /M7 U A
(r—23) © FP ORHED ML FEHET S, Cs KT OMMEIGICERT L &
(B 22.6), r—A LIZx LT, 7r— R 2 13 IA AR IS E DR INITE < 72 5, Fi &
X, WA SIIERTNII R E R EZRNH 0 | MINARIEE S 1 T2 HifRE, Cs T2 (HRE
DENDD, SHIZ, FCVS ZHWA T U A TIE, Cs 01 OiH &I 103 ~104 B2
L TWDEZENTN5D,

EWNIZEIT 5 EAL © GE BAEL SN D EEIELERESNTNDLHDODO, —KAYIZIHF
ODHEEGS L ITRBIOBERNRE LS E, HDOWIE, ZORREMEN & D K 5 e FLR1H
LB AIZGE L b, ZO%, INEROREMNZEL LIZEAICB O TAROIIE
KMBEEE LD, Z 2 TRAT LT3 F U FI2HOWT, JFDHEE & KN SR £ T O R
OER ORI A X 227 (T L7z, 2 2 CIRF LG 2 0EE OMHEREM & UL
Tz, BN S HELAITIT, BB BIEICIE U TR AR ITE < 72 528, BMALR O
MFEBEDHBBITOND v—0 o AT DG ORI 2 S AN A ZREHE £ TORFFICR
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WEFF N AEENTND Z EN DD,

KTV A OKMEEREIERL T — L EAL @5 b GE LA sRkEE2ZThEh, #£
22,6 KUOFE 227 177, REHBERAT LA ZHWL—r A3 R0 L B0 Bk
RSB R R L e 203 FOEENRIEFIZE VT U 4 (TB(24h) 2 Of S2B(24h)) T
X FLEEE CICBMAROIENN EF L TEY | BNERMEE CORMMAENZ &
25 RMEFHN TORMFEE ORI G DIRWEER & e o 7o, RN CIIREMFB
DFEFHWEELZFOBRES LR, Zhb0y—7 v AP MG E TORMAEWD
ZEND, BIEMNIITBRMTFEOHE A NE L CEET L2 & TREL 0D 2 &I
END, B, ZNDHORFIIHET 2BREXEN MO 7>y e LTHWS,

(5)YE&®

EANDORE BWRS 77 o b Z et R SElotE R AT 2 i L. FP O 2 K i % >
FUAERE LT, BATERLOY T U AITMA T, REFHEREA T LA, FCVS %0
FHHEECEBM SN B TEEZ BB LI/ Y — A X — N Ed i LT,

WERD T U ANTB T, A H AL 100 %IV & 7225 2 EnI@Ed 5 6 DD, Cs,
[EDOZT vy )LRO FP ORI, BAMFER LD —RITHART, Kl Nk
SRR A T VA K DB T U AT, PN HEIE B K& SRR L., BIIE
PRICE DR B IELS 225 b OO, AR E . M &ITEMFEO W Tr — 20
FERICHIT L7z, FCVSIZX DM T U AT, Cs 01 ORI 10°~10* F2 LK
LTWDZERHLNERST,

(6)5%DOMHE

INETIIRERN R T VA ERRLE LIEEMFEELR L, EO0MICEMFED Y Off
Mrasfi Lz, 5BOMBEE LT, TOMO YT U HITBIT D Y —A KX — DO,
i S D B O FERRICE T 2 REMT S 2 £ 52 TETH D,
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# 221 T CEE LM TR K
Table 2.2.1 List of Mitigations Considered in the Analysis

HH

B!

il FR 55

(AR~ GRS
7K

B ya T EAEE L
THEWV, MUWC % W 724 D~ K
ZET ML LT,

JEDHRE K 40 4y TUEED
B X 150 m¥/h
FRANZS DK 150 °CUL E DA 1%,

B MA SR A 7 LA Dk

e 0 7% 28 %
FiA G

FE AN 25 Fh 0D KR 2 Ao U T2 R N 728
AT VA ZE'T ML LT,

DR K 40 4y TUES),
%K 250 m¥/h

KD SRR K BRIZ &0 451k
REBEHHER | Vv a7 —akEE L | FOHEEERK 40 57 CHES),
AT VA THEV, MUWC Z W72 B #R ~ | fcK 250 mP/h
ODEPFERAT VA T NVEET VL
L7,
(PAR—=F) | P OHEKRKROIREFEER X 7 L | e REREVRITH 20 MW
BREVRHE A DEREAD 72 DB gk & 7V | WS O BAZ s % R E

kL=,

WLz

AR R R E B D R & L

RLzer2hi

W2 X 28| CORLEBERECETZETVE | FLAME2SEZICREBZELEEZEO =
T8 BE LT, Z A RKAL % FRYHEIZ
FCVS TANERNDOAZ ST L | EAFIRIC XY (EH)

LR GR s a . ERRMICES < HERE
EAH Lol L,

AN A IBUE 2 b BR AT

R # T
ISELVIS

RFAH NIRRT A X EK A O R
T, ANVERAKIR & AWK &

7k Lz,

SRR 15 53 TIES)
FHIKRIE D (X _T A Z VK ED
76 T RFF Ik FRIKIR Y 1A BB
FA 24 D 1K % RE
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#£ 222 =7 v VAR O SR DRI I3 AR
Table 2.2.2 Particle Size Distribution of Aerosol Fission Products

s av Be/NVREEE [um] B KRS [um] HfE [um]
1 0.100 0.19 0.14
2 0.19 0.35 0.25
3 0.35 0.65 0.47
4 0.65 1.20 0.88
5 1.20 2.24 1.64
6 2.24 4.16 3.05
7 4.16 7.75 5.68
8 7.75 14.4 10.6
9 14.4 26.9 19.7
10 26.9 50.0 36.6

F 223 fRMTS TV A DORKR —H X

Table 2.2.3 Analysis Scenarios of Basic Sequences

=y ER—F A

TQUV WHEEG (T) +HHAKER (Q +EEEAKRK (U) +HKEEAKK
(V)

20Uy /MW LOCA (S2) +i#a/KER (Q) +mEEARK (U) HEEEA
K (V)

AE KWW LOCA (A) +HaKkOEAKESR (E)

TQUX WEFG (T) +kHK#EL (Q +@mEEAKK (U) +EERK (X)

TB(24h) |JEFS - EREK (TB) +EJEREE (24 FfH#%)

TB(8h) WEHES - EIREL (TB) +EJEERER (8 Kf#fE)

S2B(24h) | /Ml LOCA (S2) - FEJRIEXR (B) +EIGRERELR (24 K1)

S2B(8h) | /Mt LOCA (S2) - @EJRIELR (B) +HEIGERIEL (8 FEfH%)

TBU WEFSL - FBFREL (TB) +EEEALK (U)

™W WEFR (T) +REWERERL (W)

S2W /MW LOCA (S2) +BREVEREE R (W)

TC WEESR (T) +EFFEIRKR (C)

S2C /NI LOCA  (S2)  + I s 1k kB (C)

\% A B —T xA AL AT 5 LOCA

22




#£ 224 T CHEE LT-BEMEEROMAEY

Table 2.2.4 Combinations of Mitigations Considered in Analyses

HH . BA k=
A7 L RPN —RROMAMMBRY 47 | BATHET 57U A%
OB EE, T 7 VIERT AL NVICHE TR, | AR EATIE (0) 129
MCCI 23343 5, MRS ITHE £ - | HEh b,
T 5,
RAE A8 B FEERERRIC LV | 120 KERE] E TIIHEH | 24 RefI L E O BIRE R O
AT A AaDOFEWKIRELMEFF T, 772 | T VAR E LT, i
L. MCCI Bfffie 95 > F U ATk, # | EHEICE-> T 5,
WA ERIESIIXMCCI THRAET 54 AT &
STERLTWAD, 120 BEfLL ED
FHR IR 2 FTREMED N B D,
F& AN 2 AR TIHEKIZE o TRXTAZ )L | BIMNBERAT LA HIZLD
THEEAK DT 7V % 120 FEE THAEAITE TV | REB TE RN &b,
+FCVS 7co E72. FCVS OEMEIC L o THAK | ~v b E TOMBEIZE,
s O E, RGN T & T,
F&ANES 25 MBI DOEND EHT 5 2 & THES | shEsE Kk X 5 KA BR
TEEK KIFNZ K DREANE IR A 7 LA DB, ¥ | TAT LA MFEIRT 2,
+ AR | IR RS A T LA MELRTE . DW 25
2T LA HBIZE- T,
AN R BB DOE NN EFJ3 25 2 & THER | s EkIC X 2 KA BR
TEEAK KIFNZ K DREANE IR A T LA DB, ¥ | TAT LA NMFIRT 2,
+ AMEKIR | SRR A T LA DME IR, FCVS 2 EhE
AT LA Z Bk, DARRITOEFEMAE . iR E 4[]
+FCVS WECE
REmEER | RO DR EED L, SCRROBARZ | LOCA RO+ F U AT,
SO K FTE D5 —A0 D5, AN fm A 7 L A DAEE)T

D ERES D,
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#+* 225 fRfr—o A

Table 2.2.5 Analysis Sequences

FEAR REBEER | RBEHER | KA | A T FCVS
VU A JRD K A7 LA 7L A K
INJ SPRre SPR PED FCVS
_ O _ _ _
— — — O O
AE = O O —
— — @) O O
O _ _ _ _
= O — — O
_ O _ _ _
S2QUV — — — O O
O _ _ _ _
_ O _ _ _
S2B(24h) - — O O
O _ _ _ _
S2B(8h) — - —
_ O _ _ _
TQUV — — O O
O _ _ _ _
_ O _ _ _
TQUX — — — O O
— — O O O
_ O _ _ _
TBU — — — O O
_ O _ _ _
TB(24h) — — — O O
TB(8h) — — — — —
S2W — — O O —
O _ _ _ _
™W — — — O O
S2C O — — —
TC — — — —
V R P R P P
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Table 2.2.6 Summary of Analysis Results (Containment Failure Mode)

* 2.2.6 RITHREROBE (FAEGEEILT— )

| IR
e | RN AR o i )
L | BRI A o THRBEA | O
S| REHIER L TEREK o o
) TER K | HANERKTR | BRAFLNE
7L AT A +AEB KT )
+FCVS ) AFLA | K
AT A
+FCVS
TQUV T W [0) () N/A
S2QUV T ] [0) ) N/A
AE T v ¢ 8 o v
TQUX T 1\ [0) ) [0) N/A
TB(24h) 8 8 © 8 N/A N/A
TB(8h) 1) N/A N/A N/A N/A N/A
S2B(24h) 5 3 0 3 N/A v
S2B(8h) 0 N/A N/A N/A N/A N/A
TBU T v 0 3 N/A N/A
T™W 0 N/A 0 0 N/A N/A
S2w 0 N/A N/A 0 N/A 0
TC 0 N/A N/A N/A N/A N/A
S2C 0 N/A N/A N/A N/A 0
\ v N/A N/A N/A N/A N/A
§ ¢ I AR s AR 0: JCATREE oy ELE ¢ X2 FZh v IS-LOCA
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#£ 227 RFETF VU FITEBIT D EAL % H O FEAfG 5

Table 2.2.7 Evaluation Results of EAL Issuance in Representative Scenarios

No = EAL 1534 ML 7T hORRE
1 | TQUV GE22 50 (s) WEB R KD, JFLOKMK T LIZ729,
2 | s2Quv GE21 | 38.1(s) | KA BEN@EICEIE LIZ7-0,
3 | AE GE21 20(s) | EEFESHEA%LT ICGEILWZ D,
4 | TQUX GE22 | 48.2(s) | mAMMBEDLIL, FLOKMKT Lizizd,
5 | TB(24h) GE25 1.0 (h) | SBO#% IR D 7=, RCICAEEL T D
KigTh s,
6 | TB(8h) GE25 1.0 (h) | SBO#% IHFfIFR R D728, RCICHEMEL T 5
RigTh s,
7 | S2B(24h) GE21 38.1(s) | mAM B KDIL, FLOKRMET Lz,
RCICIZEhERT,
8 | S2B(8h) GE21 38.1(s) | mEM MR EDIL, FLOKMET L72z®,
RCICIZEhERT,
9 | TBU GE22 | 482 (s) | mAMMBEKDLIL, FLOKMKT L7272,
10 | TW GE41 | 33.7(h) | HPCSBFIHTZ 572, GE21, GE22TClI7<
A #7712 Pd BIE CTHIE, HBMA w3
(2 KV SEATHRIE T DR R,
11 | S2wW GE41 | 23.8(h) | HPCSOBFIHTZ %572, GE21, GE22TClI7<
A #7712 Pd B CTHIE, HBMA w3
(2 RV EITHRIE T DR R,
12 | TC GEl1 0.0(s) | ATWSDT=®, JEFHF A7 T MTRME%IZGE
\ZEET D,
13 | s2¢C GEl1 0.0(s) | ATWSDT=®, JEFHF A7 T MTRME%IZGE
\ZEET D,
14 |V GE28 | 12.5(m) | #8E OMAEIZ L - CEALAFEH ENh D,
15 | AE GE21 20(s) |GEIZWEZH X DMETRWZD, MK
+PED+FCVS LDk &AL,
16 | TQUX GE22 | 48.2(s) | GEIZHE% H 2 HFEMEK TR\, FEFR 2
+PED+FCVS LDk &AL,
17 | AE GE21 20(s) |GEIZWEZ G DME TRWZD, KR
+PED+SPR LDk &AL,
18 | TQUX GE22 | 48.2(s) | GEIZHE% H 2 HFEME TR\, FEFR 2
+PED+SPR LDk &AL,
19 | AE GE21 20(s) |GEIZWEZH X DME TRWZD, MK
+PED+FCVS+SPR LDk &AL,
20 | TQUX GE22 | 48.2(s) | GEIZH#A 5 X ZFEMK Tz, EMK 7
+PED+FCVS+SPR LK EE L,
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Table 2.2.8 Accident Sequence for Environmental Effect Analysis (Containment Failure)
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Table 2.2.9 Analyses Conditions for Environmental Effect Analysis (Containment Failure)
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Table 2.2.10 Dominant Release Timings for Each Accident Scenario
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Fig. 2.2.8 Releases Rates Based on Accident Progress Analyses (Containment Failure)
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Table 2.2.11 Analyses Scenarios for Controlled Release
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Table 2.2.12 Analyses Conditions for Environmental Effect Analyses (Controlled Release)
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Table 2.2.13 Characterization of Accident Scenarios by Release Mode and Release Timing
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Table 2.2.15 Analysis Conditions for Environmental Effect Analyses (Controlled Release)
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Table 2.2.16 Protection Measures Considered Important in PAZ
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Table 2.3.1 Calculated Radiation Dose Values

w7 ETFEE (M EHiEE[mSv] =Rk T
BT Z) Wiz e Iy sENE

LA —1 0.637 0.637 3.5E-14| 3.6E-14 3.5E-14 0.551
LA ¥—2 0.094 0.094 6.1E-15| 6.3E-15 6.2E-15 0.098
LA ¥ —3 0.055 0.055 3.6E-15| 4.1E-15 3.8E-15 0.060
LA ¥—4 0.048 0.048 3.7E-15| 3.9E-15 3.8E-15 0.060
LA ¥ —5 0.031 0.031 1.2E-15 3 AE-15 3.3E-15 0.051
LA ¥ —6 0.030 0.030 2.7E-15| 2.8E-15 2.8E-15 0.043
LA —7 0.025 0.025 2.7E-15| 2.8E-15 2 8E-15 0.043
L4 ¥—8 0.013 0.013 1.6E-15 1.6E-15 1.6E-15 0.025
Leof ¢ —0 0014 0.014 1.3E-15 1.3E-15 1.3E=-15 0.021
L4 +—10 0.012 0.012 1.0E-15 1.0E-15 1.0E-15 0.016
LA ¥ —11 0.041 0.041 2.0E-15| 2.0E-15 2.0E-15 0.032
& 1.000 1.000 6.3E-14| 6.5E-14 6.4E-14 1.000
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Table 2.3.2 Computational Conditions Common to Test calculations
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Table 2.3.3 Fractions Released into the Environment

R
i A Cs-Rb Te-Sb Sr-Ba Ru La
VR | dUHR

1.0E-01 | 3.9E-03 | 7.5E-02 | 1.1E-02 | 2.6E-02 | 1.1E-02 | 1.0E-02 | 1.0E-02

#) [ESLAFZERR R IEN B ARIE T D WFFe FE A TR0 3 4R B L M T & RE i R i
T IR RS SO R TR B (X < T FE O RH) F K. T4 FE3 6
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Table 2.3.4 Dose Reduction Factor Values

wE < FERe
Gar | N 77UE 75 R
VXA Py PN
N
(y #1)
204N 1 0.7 1
ARG R %2 0.9 0.4 0.25
ATIE
a ) — MEEEREX2 0.6 0.2 0.05
H % 3 0.88 0.73 1
o H & EiER (HH) 0.7 0.29 0.185
AJTED B FHE X1 — —
H AR (%) 0.88 0.41 0.305

X1 NAFEZLUTOME (F74v ME) &7 5,
Ao NOEE - (B4 0.1, K& :02, =227V —FatkE: 0.7}
BHEONOEE - (B 0.1, Ki&E: 08, =7V —hMdE: 01}
%2 (R AHiHZE %, 2014) ¢
X3 VIO RYY A TTU RV v A PRI <REAR SN, (Takaharaet. al., 2018)
0 EBRSFRMEERAT 5, WA ARBERBUIRTFIIC 1 &5,
) [ESZAFZEBH S IE N A ARJR - W Fe B s b . [ Fn 3 47 B ) B 7 22 5E plc R
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Fig. 2.3.10 Dose Distribution when the 95-percentile was Found in the No-evacuation Case
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Fig. 2.3.12 Dose Distribution when the 95-percentile was Found in the Route-following
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