‘RT3 EAT O I NEERRRE 2 X G & LT iERGRA U A 7 BRI B9 5 FEMi AL (L ~UL 2 PRA fR) @ 20XX7 23
HA gl B TR A~ORRREIER

4 (publ18)

%\.E

2022.6.8
—WAEEEN B AR s
LB
HXFELE-TERICOWTORZZLL ISR LET,
ZER .
ZEALE AT N [EES
P325 f##i 5.9 FEUEIR R THERFRM Y A 7 FHIZBE 9 2 S JEUE (L~UL 2PRA #) @ 20XX) | W2 & L ZERICH LT, ko LBy EELET,
BHIRHRESHSEEE (LERF) [/ KHE TR, REERHOFERE LT, (BBt CsI omE~oitaEnEmn, | [EE]

HBHSEE (LRF) DERIZOWT

VRN 1% EBAAGAEEMIRSND ] ERRE STV DD,
NUREG/CR-6595 |21 2.5%~3%% B2 %A KERH & EFZ+ 522 n
FRECH D LR INTWET, £z, BEOMEIT, FEVA NI
TWAEREFE R I EITFHLOFERE (1 $1 2.78%, Cs $ 2.13%) & Hi&
ALTWDZ D, KEEKRHOEFRE LTI CsI OIFNA X R
D T10%) TIE2R<, 12.5%~3%] 2B 2B RBE LRI VWEELF
7

ZETE

@ NUREG/CR-6595 |Z2>W T, LLTFZBIRLET,

NUREG/CR-6595 DCiX, DL 9 IZHFbiTb,

>

K[
BH L

(&

YA NEDARO BRI E2G| EE ZTHEOH SRR L LT LERF MERESNTE
0, RETT7 L FDY—AH— LG VUL 3 5 O R EfENT % 5812 LERF O E SRR S
TW5,

LERF O RIREREZRZRFIT 5720, HR7F > k PRA il (IPE) OfEHEZ2 ST 551, &

® 3 FEFAD LERF OEENMEH STV 5D,

1) HAREREIEART — RO 5 6, RN ARIE X OB E IR AN A NATRET H2TO
BT =Y O#EE DA E,

2) HERVEEERMEFP (3 UFHE, B UL, TAL) OBHEER, K 2.5%~3% LLE (1
N RIS DS BRIASE L NSRS 1 ANLL & 72 2 B G ITHIY) & 72 2 RIS 4R
ORGSR A X ZAD I 17 3V OBEE DA,

3) FUROHEIGDH 10% L 0 KE W EHI I AR & MAER A 732 DRSNS 2t
REIESE— FOBEE DA,

(21T 5 LERF DEFRDE LI, WEHIRMETHD [ 2.5%~3%LA £ #ie#T 25 & & big,
fk1Z NUREG/CR-6595 Z3B04 %,
Hi]

NUREG/CR-6595 Zfi L, [ RHASLH ] ICBL T3 SOMEEMNAREE LTEY, D 1 2KE
LT avdk, By Uh, TANVOKHEEGERE 2.65%~3%LL L) b Tnd 2 & amERL
F L7,

FIMOBRETIE, [H10%L Lo a vROHTEE] “MEbNTWnWHZ L bR LE L, B
WD THI10%LLE] 2V IH5EdiE, BEDREESEBIZLIZHLDTT,

TR ) OEFRIL, EIAAROEFE A BIRFT 5720, FEMICHESNTZH D
TIXRWTT A, ZFEHfED L 912 NUREG/CR-6595 Ti, [#9 2.5%~3%LL | OFHEIE & KK

Ebn T2 EnD, T8 10%LE] ORZFTRETL2OITEYTIERAnWEELF L,
WEsT, TH 2.5%~3%LL F | OIRESREINTWAZ LETEH L T, KEIZHBITH LERF OFE

EOF EDITL, OERMETH D K 2.5%~3%LL b #50#4 5 & & IZ, 3 CHERIZ NUREG/CR-
6595 #iBMd+AH5Z L LFEL,

176


AESJ-1804
ハイライト表示


L~ 2PRA FEHEERI GRSRAE HE IR R DB IE R #2 O Ll

EIERT (AREFEAER (publl8) )

EIER

1E1E D 2 A

5.9 RHIRBEMBHSBEE (LERF) /KREMEBHEE (LRF) DOEEIZOWT
LERF 1%, W DEEHEE (CDF) & & HICKEICBW TCZE A EOMBIEE S L THOY ST
5, KEOERMBPIEFRMNBMEINTWNDL EEZLNDT-D, ZOEBIBWTY, KEDOER
CHO L mERARATAH L L, £7-, LRF @ [XREEGL ] OFEFRICE LT, FREEHN
BN A, aUFRREOKRIIIER LTMENZEBEOB AL, FRINREWET 7 A 137 Dk
HICHEHR Lz, EROEMBEEHICORN L REHEROBEANRH Y, WFOBREEE LT,
(1) KENZFIT S LERF OESE
+ NRC ® RG 1.200 D21, kD K 9512 LERF OEZRMETH I N W5, £7-, ASME/ANS
RA-Sb-2013 (L1/LERF {Z#) @ THESGOERVB L SN TN D,
> LERF L, [RHOESRAERDD, RGP DERE, RJOEfMI LTIk En
HEBOBEOSE L LTERSN, 20k 5 HEKT, RHOM@REEED A HEMEN
BV, FT7HA NOBRBRERIG & P E DRI E M SN DRNCHRAET HH DT
HbH, (NI O XD REBIE, FIFRSRETE S O B ORISR,
TR ASA NAEG, AN AR PREE U 5 BUR M EWE R B R D7 i &2 5 A
TW5, )

EPRI Seismic-PRA Implementation Guide(2013) @ Ci%, kD X 5 IR ST\ 5,

> NRC ® LERF DEHRICKIT 2 THE) 1%, —BRORBEFENES I T, Tk
FERONFEN 7B AZ 52 T35 TOHMZ L T\ 5, FFEDHUEM 72 REfFIZD W
THEHEELTOWRY, £70, FHFREBESL IFORE, RAFEESE, EHAROk
HEZZLT LHEERT 2D T,

> NRC @ RHIFEL] OERICEE LML, REEZEOERE L1630l
T BT R B 72V, PRA T RAGICH WV B30T 5 KB H D Pt
I, F b U A (Csl) OBHETH D, BREIZEM IS4z CsI &%, bAoA o
Y RUD10%EB2 556 0E, TRER] Efbivsd, Z1id NUREG/CR-6595 DR
E—HLTWn5,

KENZEBIT D LERF DEEDOE LD

> LERF OEFRD [HH) 1L, &7V A N TCORRAWERES & RN 2h B2 Fhi X
NHETORRIRZ R L, Z ORI, FHRRREEENA U D TREENH 5 & iR
b,

> [RAERIC TRHIEL) X, MMARD DEBREASBURTEWED, BREZDROZRVIREE T
ENDIRETH Y, BB Csl OBRE~DOKHED, A X2 MY D 10%% H
2 HGG LIRSS,

EEOFHHIEEAREIZI T S [Cs—137 100TBq LA T 2R & DEIfRIZ DWW T

FELHIEE @ T, [RHEREIC L ARE~OEROER L E D, RE~OEEL TX
LIZF/NEEEDDL LD THDHZ L] ZMERT 5720, HET HEMBEIEIET — NIC
LT, BT A 137 OBHEN 100 77X LV E FESTWAS Z EaERTHI L%
FRLTWD,
ZDERDE ZFITHONWT, TREFIFEEFOYA OB EToE RN = W 4 %
e SNDFHREMEN & 2 M E 2 AL T 28006, RN EWNA T A, avF
eI, MEINDMHENL ., N E V'V T A 137 Ot &% STICFHMm
ETHIEERDOTWD, EFREHMALF E W BANLIIE, BEREIEARCRBT
5w 137 ORFLHED 100 7 5 X7 L d FEIIUT. & ™ A 137 LSO Ft e
BhEEBLTH, REBHLZ RMERS SNDIFREL D ATV NWEZEZBND, | &
FLE TV,

)

5.9 RHIRBMEBHSBEE (LERF) /KREMEBHEE (LRF) OEZRIZOWT
LERF 1%, W DEEHEE (CDF) & & BIKEICBW CZEEOMBIEE S L THOL ST
Lo KEOEZRNIRMNEBMESNTWND EEZLNDTZD, ZOEEIBNTYH, KEDOESE
LA U EREFAT AL E Lz, £7-, LRF @ [RHEEKH ] OERICBE LT, FEHN
BN H A, aURLREOKHICEB LItiENREOBS L, N EWE T T A 137 Ol
HICHEB Lz, FROEMBEHIC SRR D BREHEROBEANRH Y, WFOBREEBE LT,
(1) KENZFIT D LERF OEFE
+ NRC @ RG 1.200 Di2iE, %D X 92 LERF OEZRNH SN TWD, £7-, ASME/ANS
RA-Sb-2013 (L1/LERF fZ#) @ CTH[ESEDOERMD L SN TV 5D,
> LERF L, [RHOESRAERDD, ARG DERE~, RJOEMI LTIk sn
LEMOBEEOLFE LTEREN, 0 X5 RHESL, FHOM@EERED A HEMEN
HY, 7V A FOBRERERHG & PIERE SN RN T S ORI ET HH DT
bD, (BRI ZO XD eFESIE, FRIFRETE S O R ONALEE,
TR AR SA RAFR, KA ARIREE RO PE O BURTEME R E R O I W 2 5 A
TW5, )
EPRI Seismic-PRA Implementation Guide(2013) @ TlE, D X 9 IR STV 5,
> NRC @ LERF OERIZEIT D TRH ) 1L, MRNLBREHFENES I THL, Tk
FERONFEM 7B AZE T35 TORZIE L T\ 5, FFEDHUEM 72 REFIZ DWW
TIEHEELTWRY, 70, FHREESE FORE, RAFEESE, SNARRO
HEZZLT LHEKRT 2D Tidiun,
> NRC @ REFE] OERICEE LML, RHREZEOERE LT 0l
Ty AT R B 72V, PRA T RAGICHW LTV 5 KRB H D i
X, F b A (Csl) OMETH D, BREIZHM Sz Csl &2, fFlA o
Y RUD10%EB2 556 1E, TREM] Efbivsd, Ziuid NUREG/CR-6595 DOfiFER
E—HL TV,
NUREG/CR-6595 WTCIX, DX 5 zHbiiTn%,
> YA NEDARORME 2 5] & 2 3 HEE O 57 & L C LERF 2MEZ%E
INTEY,RETT 2 FO Y —RAF— LG L~V 3 51 O & EEfEMT 2 J012 LERF
DEZRDRFT SN TN D,
» LERF OR[ERERLTHRATT 5720, 577~ PRA 7l (IPE) OfERE S5+
LB, D 3FEFD LERF ORENEH S LT 5,
1) HNEERRIERTE— RO 5 b, FHIMNAZIHE L O A ZR A SR THA
THETCOME AT IV OHEEDER,
2)  HEIEMEAERERMEFP (3 U HE, BU U A, ToN) OBEIED, K 2.5%~3% LL
E (A NEDARONEEIRISE T AE 1 ALLE & 72 B i HEI SR Y) L7
7 B R AN 7S PR R OSSP S A X2 D 7 Y OBEE DS E,
3) AUROHEIEDH 10%K 0 K& WV RIIENAE LR & BMEZR A SAD
KA PR REE e B — R OBEE DA,
KENZEIT D LERF DEZEDE &
> LERF OEFHFD [BH] 1%, A7V A b TOREEIG & EREEE) 2h A £ &
NDRIORFRIR A2~ L, Z ORI T, R BN AL U5 iR 5 & IR
b,
> [RARIC TRHIEL) 1%, AL DEBREASBURTEWED, BREDFEO 72 IREE THH
ENDRETHY, GHEHREE LT, BBiehna v#HE, B UA, TALDOERE~

NUREG/CR-6595 @, LERF |ZRd
L RHB B oW ZBRL L
oo TOWHT, 3UH, BVY
Ly, T O E A DK
2.5%~3%LL b & fE ST
5 EEBRLT,

2/6



AESJ-1804
ハイライト表示


EERT (AREFEAFR (publl8) )

EIE#

1E1E D 2 i

(3)

ZOHERIE, FPREEINENA T A, FUFERORES~OBIIC L 2EMFETIIRLS, F
BN RVt D A 137 ORHNIC L D BRERGYEEOERE L LEST o TRy, KEOD
TRIF ) E BRI D,

L~L 2PRA FE#E|Z351F 5 LERF/LRF D EFRDOTHEH D E 2 FH
Mol HFEAEYEIZ (X, LERF/LRF O BRI SN TE LT, £/, MolE#E (L1 | #E
e, L~L 3 fENHE) |23 LERF/LRF OEFRILFEH SN TR 28, LUL 2PRA Y,
LERF/LRF OERZEBML TS, 72721, HRBIZL L3 EBEECHEH SN TNHDT
FEREIZIE, HEAHFEEEA~OBMAEE LU,
EFROLHIL, KEOEZKD, THAED [Cs-137100TBq | DEZ L&A LD L &
HiC, ol FAGEEREN OO L~V 2 DR L B A E L o T-ft# e LT,

TR T OFERIE, BRICL-VL 2 RIS H STV 5,

FREIR ) (CRALT, M2 L CERL, EERELBEIERO SOBLENH L Z &
R L7,
ek, TOEUETIE, Y —AX—LFHHIZBWTC, Bh T IV T, BEEmE s v
— 7 2L O E R O A B E & R 9 2 BRIZA > TE Y, Cs-137 O OFHIIZ%T L
THHEAFEETH D,

SR

(1)

2)

€)
(4)

U.S.NRC, Regulatory Guide 1.200, Revision 2,

Adequacy of Probabilistic Risk Assessment Results for Risk-Informed Activities,”
(' https://www.nrc.gov/docs/ML0904/ML090410014.pdf )

ASME/ANS RA-Sb-2013, “Addenda to ASME/ANS RA-S-2008: Standard for Level 1/Large Early

Release Frequency Probabilistic Risk Assessment for Nuclear Power Plant Applications,” September

2013.

EPRI, Seismic Probabilistic Risk Assessment Implementation Guide, December 2013.

JRFBHIZE B, ERRERRFIFICR D FHEEEDE 2 HIZOWT, F k30 4F 12

A 19 B &7 ( https://www.nsr.go.jp/data/000155788.pdf )

“An Approach for Determining the Technical
March 2009.

(2)

(3)

DOFHEDS, A X Y DOR 25%~3% % B2 588 EMIRENn5,

T EOF I FEAEIZIS 1T D [Cs—137 100TBg LA T Zk & DRIFRIZOWNT

B A O T, THERMEBEIC L DRES~OIGROBE L ED, BE~OFELZ TX
LREFNELEEDDLOTHDL L] ZiERT D720, HMET HHMNFRIEET— NIC
LT, BT A 137 OHEEN 100 7 7X7 LV A FE> TN I L A2ERTHI & &
FRLTWD,

ZOERDE ZFITHONWT, TR IFEEFOYA - OB ET RN 4 %
72 ENDFRENVEN B D b E & FHE L T 2B b, N EWE T A, I UHE
7 ETIE L MEINDIMHENZ L, A EVE T Y A 137 O &% STl FE
L2 L EROTCND, BREEEHAZL < WO BLANSTHUE, ERFHRARICET
57 137 OB EDY 100 7 527 LLx FEUEZ, &7 A 137 DS OTE Y
BEEZELTH, BB RER SN FRERD RIARITIVRNEEZEZBND, | &
FLE STV D,

ZOFRIE, FRHINENGE A A, I URORE~OKRHIZL HMENEETII/RL, P
BHIAEWE ST A 137 O XD BREH S EBORIE L IEST Ty, KED
[RBRER | L BLSNRe D,

L ~UL 2PRA HEHE|Z 3517 B LERF/LRF O EFROELEHDOE 2

B HFEEYEIZ X, LERF/LRF OERITFLH SN TE LT, £/, MMoOFERE (L |
e, LUl 3 FE%E) |2 % LERF/LRF OEFRITFLH SN TV RN TZ®), L~UL 2PRA FEHEZ,
LERF/LRF OEFRZEBML TS, 7272 L, HRBIZLL 3 EBECHEHINTNDHDT,
FFREOITIE, IEMHFEEE~DBMALEE LUy,

EFROLHEIL, KEOEZRKD, HTAED [Cs-137100TBq | DEZ HF L& LD L L
B2, HEHFBEEERORERD LUV 2 EHEDLH L A% L o -0# s LT,

TR T OFERIT, BEICL-VL 2 E¥EICRHEN TV D,

FRBE G 2B LT, ML CERL, MEMELREGRO —SOBEND D Z &
B L7,

B, ZOEAETIE, V—AX—LFHBICBWT, AT I Zki, e s
— 72 & DR B OB 25T 5 ERIZe > TE Y, Cs-137 O O < L
THLHEMHAETH D,

e BN

(D

@)

€)
(4)

(5)

U.S.NRC, Regulatory Guide 1.200, Revision 2,
Adequacy of Probabilistic Risk Assessment Results for Risk-Informed Activities,”
( https://www.nrc.gov/docs/ML0904/ML090410014.pdf )
ASME/ANS RA-Sb-2013, “Addenda to ASME/ANS RA-S-2008: Standard for Level 1/Large Early
Release Frequency Probabilistic Risk Assessment for Nuclear Power Plant Applications,” September
2013.
EPRI, Seismic Probabilistic Risk Assessment Implementation Guide, December 2013.
NUREG/CR-6595, “An Approach for Estimating the Frequencies of Various Containment Failure
Modes and Bypass Events.” Revision 1. U.S. Nuclear Regulatory Commission, October 2004.
(' https://www.nrc.gov/docs/ML0432/ML043240040.pdf )
IR ZE B s, FEMRENE IR D FGIELEDE 2 J7 1250 T, F k30 4F 12
A 19 B 23T ( https://www.nsr.go.jp/data/000155788.pdf )

“An Approach for Determining the Technical
March 2009.

[REs R oB%Z%E LT,
AAEEI 7Y TR 2. 5%~3% % #8 %
5 AWIEFE LT,

£E R, NUREG/CR-6595 %
BiNL=,

3/6




(%)

TRBUE | HHIC B4 2 275 SCRR O FE

2 SRR DR

FER

1% ()

(3) EPRI, Seismic Probabilistic Risk Assessment Implementation Guide, December
2013.

5.8.4.3 Definition of Large
The magnitude of the release is important because there is a threshold below which

the doses from the early exposure pathways will be unlikely to cause an early fatality.

Consistent with the NRC definition, a release magnitude consistent with LERF must
be large enough to create a threat of early health effects.
A common measurement used in the PRA industry for a large release is based on a
radionuclide release of cesium iodide (CsI). If the amount released to the environment
is greater than 10% of the inventory in the core during an early time frame, the
following can be attributed:
* Magnitude—large. A radionuclide release as measured by the release of CsI as a
fraction greater than 10%. This is consistent with the NUREG/CR-6595 interpretation
[85].
* Timing—early. The timing is related to the implementation of effective protective
measures for the close-in population. This is interpreted as the time beyond which
effective evacuation of the emergency planning zone occurs before the release of the
radionuclides.

5.8.4.3 KHHEDES

FHPIE S RS OMEN B TICES 2 WEERH 5 7-
W, BRHEBEIIEETH D,

NRC DEFH L —FT 5 X 912, LERF & 8BE84 2RI, Fib
RO EZE L ST+ RESITRITE RS
A

KRB DWW T PRA TEL b fE1EX, I vkt v A
(CsI) DIFMIZESS DO TH D, BRE~OIMEDR, FHHIH
WA X B D 10% LA ETHNIE, RO XD IDIFFETH 2
ENTE S,

- REREE 10%%& % 5 CsI ORI & - THIE S 4 5 S Mz

DR, Zhid, NUREG/CR-6595 & #4845,

- Bl ZoXA I, EBERICHT DR RBERE O
FEREIC BT 5, ZAUE, BRSNS AR, BERRET
0] X35k D Zh FL ) 7B EEE DN T o DT A2 R 2 TR S RIS L D,

EPRI /3 F & 7= #1152 PRA DS Hi A A K, HIEE PRA (%95 Hk
LESRICHE AT D EMBI A F LD TS, L2 fE%E (AES]-SC-
P009) DOfEFHTHE L LTI LTS,

R L LT10% %25 Csl O LTnWb,

(4) NUREG/CR-6595,Rev.1, An Approach- for Estimating the Frequencies of Various
Containment Failure Modes and Bypass Events, 2004.

APPENDIX A, DEFINITION AND POTENTIAL SPECIFICATION OF LERF
A.1 Introduction

In the Large Release Study, for each given source term, the early fatalities to 1 mile were
calculated assuming: (i) no evacuation, (i) an evacuation based on NUREG-1150
assumptions, and (iii) a “conservative" evacuation with a longer delay time, a slower
evacuation speed, and a lesser participation (95% versus 99.5% in NUREG-1150).
Candidate source terms for a large release were derived from six sets of simplified source
terms based on the five plants studied in NUREG-1150 [8] and the La Salle Independent
Risk Assessment. For each set of candidate source terms, the timing of the release to the
environment and the release fractions of the volatile and semi-volatile radionuclides,
principally iodine, cesium, and tellurium, were varied so as to result in 1 mean early
fatality within one mile of the site boundary.

The results of the Large Release study, which used the MACCS code, indicate that for
early releases (within about 4 hours of accident initiation) a release fraction of
approximately 2.5% to 3% of the iodine inventory and/or the tellurium inventory will
give rise to one mean early fatality within 1 mile of the plant boundary. Another result
of the study pertaining to the population weighted risk showed that, in the mean, the
plume spreads at most over one-third of each of the 16 angular sectors around the plant.
This result was obtained by locating one person in each of the 16 angular sectors around
the plant and using a source term which would give rise to at least one early fatality. If
one early fatality occurs, the population weighted risk would be identical to 1/16 or 0.06.
However, the mean population weighted risk for the extreme release was about 0.02
which shows that the plume extends laterally only to about one-third of the width of one
angular sector in the mean (averaged over the weather).
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A.2 Bases and Sources for Estimating LERF

IPE information is supplied in the form of a containment failure mode matrix which
displays the conditional probability of various modes of containment failure-bypass,
early failure, late failure, basemat meltthrough, and no failure, for each plant damage
state. Each containment failure mode is associated with a number of release classes
which are defined by the release fractions of various fission product radionuclide
groups, such as the noble gases, iodine, cesium, tellurium, strontium, ruthenium,
cerium, and barium, belonging to each release class.

Three types of assumptions have been utilized in analyzing the above information in
the IPE database for exploring a possible definition of LERF:

(1) LERF consists of the total frequency of all release classes that occur under the early
containment failure or containment bypass categories of the containment failure mode
matrix.

(2) LERF consists of the frequency of release classes associated with the early failure
and bypass containment failure modes which have release fractions of the
volatile/semi-volatile fission products (Iodine, Cesium, Tellurium) equal to or greater
than about 2.5% to 3% (based on the insights of the Large Release Study discussed
above).

(3) A third alternative, based on a memorandum prepared for the ACRS, is that LERF
1s the frequency of early failure and bypass containment failure modes that have a
release fraction of iodine equal to or greater than about 10%, based on calculations
performed by Kaiser.
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(%) NUREG-2201, Probabilistic Risk Assessment and Regulatory Decisionmaking:
Frequently Asked Questions, 2016.

5. LERF—CURRENT STATE OF KNOWLEDGE
L1. What is a large early release?

“In a risk-informed regulatory context, a “large early release” is an event involving a
rapid, unmitigated release of airborne fission products from the containment to the
environment that occurs before effective implementation of offsite emergency response,
and protective actions, such that there is a potential for early health effects.”

The preceding definition is from NUREG-2122 (USNRC, 2013c), which mirrors the
definition provided in the ASME/ANS Probabilistic Risk Assessment (PRA) Standard
(ASME and ANS, 2009).

The concept that timing, as well as the magnitude of an accidental radiological release,
is a significant factor in determining public health risk (particularly, the likelihood of
prompt fatalities 1) was recognized in early PRAs, starting from WASH-1400 (USNRC,
1975). However, these PRAs tended to tie the notion of “early” with in-plant accident
processes. Thus, for example, NUREG-1150 defined “early containment failure” as a
failure “occurring before or within a few minutes of reactor vessel breach” (for
pressurized-water reactors) and a failure “occurring before or within 2 hours of vessel
breach” (for boiling water reactors). The introduction of offsite actions into the term
“large early release” appears to have been made in Draft Regulatory Guide (RG) DG-
1061 (USNRC, 1997d), the predecessor to RG 1.174 (USNRC, 1998b).2
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At present, as discussed in an international survey report (OECD, 2009), there are no
quantitative criteria attached to the term “large early release.” As discussed in that
report, some countries have defined “large release” in terms of specific amounts of
radionuclides. For example, Finland and Canada define a large release as involving
100 terabecquerels (TBq 3) of cesium-137 (Cs-137). The United Kingdom defines a
large release as involving 104 TBq of iodine-131 (I-131) or 200 TBq of cesium-137 or
200 TBq of other isotopes. To provide some perspective, Table 5-1 presents estimated

release timing and amounts for the Three Mile Island, Chernobyl, and Fukushima Dai-

ichi reactor accidents.

Table 5-1 Estimated Release Amounts and Timing for Major Nuclear Power
Plant Accidents

. Time to Time to Time to
REIE?:.; h:;%r;;tm"e Core Damage Release Start Evacuation
d (hr) (hr) (hr)
TMI-2 [-131: 0.55/1.5=10°% 2 3 54
-131:  1.2=106/32
Chernobyl-4 Cs-137: 8.5%1042.3 0 . 0 10.5
Unit1: 4 Unit1: 15
. . 5
Fukushima Dai-ichi | (11 - 1019 Unit 2: 77 Unit 2: 109 6
5 C ' Unit 3: 42 Unit 3: 66
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K (RG) DG-1061 (USNRC, 1997d) T -7-L 5 Th %,

BRI, EESTHAE RS E (0ECD, 2009) Tiamm ST\ 5 X
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v A 137 £ 7213 200 TBq DA D[FINLAR D e 2 KR & B3 L
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LHHEEZRL TV D,
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