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Nb-95 % 4 0.77 L3I % 10° 2. 02%10° 3.83% 10" 7r-95 65.5 d 0.73 1.31%10° 1.91%10° 3.73x 10"
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Pellet diameter* || Kl 4 124
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Estimated P content 1 12 29
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[Center/penipheral {Average)] [K] e o s ol ki o
Fission gas release 04 2 20

during reactor irradiztion |% )
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*Average bemperalure during bradiation
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1 Accident Source Terms for Light-Water Nuclear Power Flants

Pk FRTFEAER~ORHBE (NUREG-1465 Tabled. 13)
Cap Relcasc®** Early In Vessel Ex-Vessel Late In-Vessel

Duration (Hoors) os 13 20 0.0
Noble Gases®* 00s 0.95 o o
Halogens 005 035 0.25 0.1
Alkali Metals 00s 0.25 0.35 (15|
Tellurivm group o 0.05 0.25 0.005
Barium, Strontium (1] 0.0z 01 (1]
Noble Metals a 0.0025 0.0025 o
Cerium group 0 0.0005 0.005 1]
Lanthanides o 0.0002 0.005 o

* Values shown are fractions of core inventory.
=* ScecTablc 3.6 fora Inung n{lhe e:l:mts in each gnup
*** Gap releaseis 3 p Tuel

BREROE 72— AR KELUTOLHICERINT
* Gap—Release/Early In-Vessel
BHEBTREROY v o 70 L0MH (Gap-Release) L. MBOREMISHD
HAEESRREE TORELHEOREH (Early In-Vessel) Z#MHE.
* Ex-Vessel/Late In-Vessel
FErEEREANE. FAOERELILOKH (Ex-Vessel) RO RFicLH
LEESREARBORE (Late In—Vessel) Z8E

WG,

FERPBEL THLELPEMEMEL, EFFEEENERTIFSEROY (I V220 T,
MAAPZ F Ve ol 8 BRI U 4 S RO MRIT RS ENUREG- 466D BEA BT 5 L | oo LB L

60
HIR HREEECLETIESITHETOIETOS A I Y OkE

! Accident Source Terms for Light—Water Nuclear Power Plants

F2 FFIFEMNTR~0OMLTE (NUREG-1465 Table3.13)

Gap Release™** Early In-Vessel Ex-Vessel Late In-Vessel

Duration (Hours) 05 13 0 10.0
Noble Gases** 0.05 095 ] 0
Halogens 005 035 025 0.1

Alkali Metals 0.05 025 035 0.1
Telluriom group 0 0.05 025 0.005
Barium, Strontium 0 002 0.1 0

Noble Metals ] 0.0025 0.0025 0
Cerium groep 0 0.0005 0.005 0
Lanthanides 0 0.0002 0.005 0

* Values shown are fractions of core inventory.
** See Table 3.8 for a listing of the elements in each group
*** Gap release is 3 percent if long-term fuel cooling is maintained.

ERERDE T2 —ARARELTOLSICEEZRTV 2,
+ Gap-Release/Early In-Vessel
PEEEEERERO Xy o P SO (Gap-Release) L. BHELOTERIC
EEEFFESERI TOFRLIEDOIA (Early In-Vessel) #38F,
+ Ex-Veszel/Late In-Vessel
BEFIFEstaneg, FAORRIFCHA O (Ex-Vessel) BT IGRIC
R L HE ol (Late In-Vessel) #H7F.
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" .
Finally, there is a general that the p! } and ck | forms of the revised
conrot tormas a8 defined in NUREG-1463 are applicable to high bumip and MOX fuels.

(ERUNRC 02-202 #4%)

BETE S LT REE R RN T PRRMEE & oD B KRR ISERE TEGWd /T
LTWha,

HFAFLOEROBRE LTRSS, &7 = — X OHERRN R ERESA~0RIEE &0
5 6 WERIEEAEHZ DL T, aFEIC AT (ERI/NRCO2-202Table 3. 1) . RO M v N O EIL, NUREG-
465D ZFT LT3, £z, BROHESR—OMIZfRELT VDD, /AR AR THE—OREN
BB ENEP- LB EICB T 3EEMFEOHBETHA, TH AN OBEMIZ o TNUREG-1465 & 42 <

~E LT A SRR G AR 0AS, NUREG-146673¢ Ried Lo hBiirREIh TR
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PLEo@isofERE L LT, ERI/NRC 02-202Tit, BIALERIO LB mERKEEREHCHLTY
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P, REOHH IEHE T HRegulatory Guide®]1, 183128\ T, NUREG-1465T0ME b ¥ & & 44
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2 ACCIDENT SOURCE TERMS FOR LIGHT-WATER NUCLEAR POWER
PLANTS: HIGH BURNUP AND MIXED OXIDE FUELS

32 Release Fractions™

The care fnventory relense finorons, by radicavelide groups. far the pap relesse and early
en-vessel damage phases for DBA LOCAs are listed in Table 1 for BWEs and Table 2 for FWRs.
These frachons are applied o the equibthrimmn core wventory described 10 Regulstory Fostion 5.1,

For non-LOCA svears, the fractions of the core imventory assuined robe 1 the 250 for the
warious wndivauslidss are given in Table 2. The releass factions frum Table 3 are wed 1
Ccomuneion With e Sision product inventory caleukied with the wadimian core radisl pesking
tactor

e :d:.u s, bed hurhmbm defemuied Iu e uw:m e with carethy
. MWD

B e I T A, £ 2 Tk, ACRSA B, MR AR R UMOAR~D R IC W THl T 5 728
ZIEHTY — A OUR R UERT — FONERLEL oA bR RERTWA, ZhickhL, NRCAF
v 7k, BENC Y —AF—A~OERBRRNEEZONBLRBAL TS,

2O%, 7 = —ZAORBE R UEEES LV — 7O RBE & IC 52 3RS oW THEMFE
AELTOERRTOLTEY . FOKEEIERI/NRCO2-202° 200211 A)IcE L bhaBEhTy
B, ZOEROBERL LT, LTIEATEY, MRt 22 BEFESET L TWALOD, BIREE
B R UMOMBREHC M LT L EH Y — R 4 — ADERIZ W THES L TWAD LD T,

Finally, there is a general expectation that the physical and chemical forms of the revised
source terms as defined in NUREG-1465 are applicable to high bumnup and MOX fuels.

(ERL/NRC 02-202 WaR)

BT ST EREBERR RN . PARHE S R0 B R BEAETO0ND/ ¢, JF. LRI AES O/t Aot S & L
TWad,
HEFEAFLOBROBRLE L TRENE, 7 =— AOMRREME R IR B HE SR ~0k b
BED 5B RBRBEEREHI OWT, 2% 1 03 6 R0 712/ (ERI/NRC 02-202 Table 3. 17 UfTable
3.2), DA v aNORAEIZ, NREG-1465D{H AT LT 5, £z, EEOHESFA—0MicHiEsh
TWH0IE, “FAHTH—OMERSEESL b EBEIcBT 2R EMEORBETHL, &7

- A OREHRR RO  ~OFE B kEVEN A, ~olr TrhlEROIA—T
O BIE (220 TR, NUREG-14660 3¢ L ERRIRE L ahvTna, i, TofloER IV —7Ic
NUREG-1465 M L U K& *~rﬂ-r.‘L'.”—"JI.-’- MR EhTWwaS—28H5L0O0D,
WVEEAEEEE L T ERBROTHERICLALOTHA Z b, [BREERE LR UED
ENTHD

PLEoiaoRE L LT, ERI/NRC 02-202Tik, SIALAER IO LB MBEEREHCH LT
NUREG-1465D Y — A ¥ — A& MATE 5 bD LRI T3,

2B, KEORBIEMETH SRegulatory Guided 1. 18312350 Tk, NUREG-1465FC M0 St 4 44
FHETRKE26N/tETOMEEOE EFTHEATESLOLED TS,
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EHTEA L

2T L,

2 ACCIDENT SOURCE TERMS FOR LIGHT-WATER NUCLEAR POWER PLANTS:
HIGH BURNUP AND MIXED OXIDE FUELS

3.2 Release Fractions”

The core inventory release fractions. by radionnclde zroups. for the gap relenss and early
m-vessel damage phases for DBA LOCAs are listed in Table 1 for BWRs and Table 2 for PWRs,
These fraction: are applied to the equilibiiam core myentory desentbed in Regulatory Pocition 3.1

For non-LOC A events, the fractions of the core miventory assumed to be in the gap for the|
various radionvelides are mven m Table 3. The release froctons from Table 3 are used in
conjunction with the fizsion product mventory caleulated with the maxinm cors radial peaking
factor,

"9 The sefenss Fractivns listed Lere have been detemsined to be wahl:mu’urwuh cursetly spproved kam with a peak
e wp 16 62,000 AOWDVMTI! The das in this 108 be applic: CONEX I ibe (VOO0 el
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(e & R0

#w1.21.1.83




AREIT 3 FIF  A2EFHE ik
72.1.1 FEFIES - REZ L5 FARN (B EEBERE) (FTHEN 721.1.8 HEFAPREWER~DEDBE R OB EDREIZON T)

T LR A EO g

i, BHEAFROfME

- ERE, EA L ORE (E‘%%J‘J‘_ﬁjrff.ﬁﬁig}

o

KIERFEMATS 4 5IF

THEE AT 3 517

T

Table31  PWR Refosot into Contein

ERI/NRC 02-202 |=d5iT HEMER~O R (fmfhseisE)

(High R Fosl®

Fa-Vewel

_ G nleasn | Karly In-Vensl Late In-Veasel
] a4 s T 10 (1M Wi e
Mobile Chase W LU 0N TN | 08D, 0, 8 0, 0% LT 3 i i
e (L] |
Itasingna | [ SIS AHTR 033 | 0w
Akt Ml i gy B2 0HTA @3 | i
Telhmmim g B oy A0 10 030035, 67T [T
) | |
Ussiaom, St | & i = oy | i giy | [ |
Sobbepeuls | 18 tngLs) sy | ™ |
B, Ts " 13,03 05 03 07TRY (L ATEERES L1 s 008, TR
e Rl T " S0P S0, DU, 00%, | OP0CS AR G2 08T | et 0w n0L0 e TR |
! ESTE |
sty graiy iy = ey [
o " e, S 0L 00% | Q00 008, 8 0K 08 TR "
absTR
Pt L i 1 o Oa0r Mg, | I 0885 0T 061 TR .
o 0T
Hp (] Dt 0L, 0.04; ik, T 0 o g (e TR | ]
BAITH
Liaihani s (oee: pruag'y | i 0 G000, N SN (D00 | & k008 {603 w000
L, Ea B N i benl, 0 e Wik, o, T
V. 3L A O il L S ARTTR i T (3
b it e, TR S TR 0
T, Sy | %0 0 SAETR | 0 TR nm
= Moty v war b o' wenbermareting Wt maly sbaset 173 o s wars wall b bagh Barreg fenl T @ 3 olgutcenn eveetiem rorss S et iy sy ler
anlyies s pes e s cerns (bt wers wasaraly Surnad iy i 1% Gl
' A Tovmn oy PR Light- Wirter Nyadenr Prrwer Plars (Table 1173
! TR ] e " o phaw oy
" e =
' Sarnan aws ot VIRCORS sed
Nestarn shoushl mat b wevatesd e pams i Svsthars. Thete s sxprrsmesn| evidens e i mch it fan S
£ v 10% dedumry e the conmsiIere Svnnenen by o | 9% redraer frram fa) aed

VT (DL

»
' Thers pased st retnbed (e NURLEG. 1003 bnebanihe e ot prueey, while

EOH% LI Y — R F — AR WPBEEEREHCHOREHER T 5 1S OB I L TRMATRL

TED, 201 4FE1A I, 7 TEEHERF @B ERIH S TS,

FH AR u Lo T FC R E {FETIERIA— 71200 T, MR EEEES D1

HBEIE, FERIDTT LR, EREERNOTLLF LI B5b0TI

ZOZ kb, HEPEIZE VT, NUREG-14650 MBE B EIOBAICDWTEFEEEhd LD Tk

L ERZDL, BeRIZThbOT—F2EHE L,

3 Accident Source Terms for Light-Water Nuclear Power Plants Using High-Burnup or

MOX Fuel

(SAND2011-0128%)

MNZ ERRENTND,

[He#em b 6 28]
# 6  ERI/NRC D2-20R &0 LETHRMNG S~ mitds (REERRED

Tibiedl  FWR inmens (:H1gh Bueip Feel?
. Gap Rebease Enrly la-Yesicl EarYegmel Laie [o-Yeisel
Dwabos |Heus} 4 o i) La {13} 20420) LR
Hibh Gass 005,007, FOT 00T HE' | 460, K30 43,0 65, LOTR. 13 o
L] k<. K
Hatsgans 045 (L) U35 BYSTA 0150 0 2 02 01y
il Melals DS (06} [T TR 035 1035 [ANTH)
Tellurne, gy DU (0 AL 030 03k 055 0TTR GADO2% 02 0605
i
Batieen, Soneiien 01 a7 jno o1 [B1) L]
ol Melzls LU [l 0025} 19
My, Te o IS 00 L% 87T 0% 0000 B2 TR D0 0% G4, TR
Ba, 2h a AL 00T 5 ™ 10, TR
i
Cenen grosp L] 00sH ey )
& o D40 WS O0L 00% | 0830005, 061000, TR v
AR
Puir o D001, 1 0005 1001 008 | 0095 D008 061004 T [
DUETR
Bp o BOL G0 D01 600 LRUER T HINEE v
ANETR
Farshandes (e grovn’y 0840 PAGS 040 GO1 {LOOLT) | 00050413081 (045) 3,30
La, Eu, Ir, M0 (41 002, 000TH b TR LTR
¥, pd A Cn L0 DA 000 TR [ TR
L 1] Q00 1402TE IS TH %TR
) (1] PR TS 05 TR 4,78
* How iy Whafth e i L Th iguificzt d ! o
analyes; e i WG
FuuaseamaTatie |1
' = i Trezs ar PR Light Fhate(Tatle 1131,
* Tt el rleacn . plaes,
1 4

* Darhm e ezl iz asne 3 Stronti. Thees it supivmsl il im VERCOR
piinpids Btraiiun Baza 100 relraze Fers Bl oed

BT LR 2 3i%kickan

FOHLERFY — A X — L EFEREEEREFMOXAEHE R T 5 & oMo L TERMAYTDh
T ., 2011418 (i, 7« TEIW AR bREFFH S T3, (Sandia Report SAND2011-
01287)

FH AR AT Lo I MK E < FEST BN —T 1200 T, BRI R O
MOXBA RO B BIE L, 25 1 0FRS8RUFR ICFRTLED, BREERNOTh L FL{ RS0
Tz EARERTVWS,

ZOZ b, BEEEIZE VL TIL, NUREG- 14650 5 G B BECMON B O R IC 2D THRE Sh 5
LOTEHRWEERS, HATThEOT—FEEHE L],

¥ Accident Source Terms for Light—Water Nuclear Power Plants Using High—Burnup or
MOX Fuel

tOEE
« T MOX $REH 2
HH

Ww1.21.1.84



AREIT 3 FIF  A2EFHE ik
7211 FERESD - HEIC LS REN (BPEsREHE) FAEE 72118 FTFEHER~DES BERB ORI S OREIZONT)

R B, EA TRl OmRE (
AT IR E O R
W, BEAFROEE (2

A HTH# O )

R )

S bR L)

KIERFEMATS 4 5IF

THEE AT 3 517

B

Fo# SANDZOLI-0128 IC BT SHMES~O M (mBEERE)

Tabls 13. Companson of PWH high burtup durstions and relasee fractions fboid entres) with thoss
recommendsd for PWRS I HUREG 1485 jpursitlislics) enirisg),

Wit
g
)
=
(¥_La Sm Pr et Zutr®) ifl Do
ey Pty oy
Bo & EHNE TORNESR OIS ORER
ER1/NEC SAND
NUREG-1465 02-202 2011-0128
(EREAERRER) * | (SR B
ot A8 Lo L0 0. 97
Lo #E 0.75 0.85 0. 60
Cs 38 0.75 0.75 0. 31

B SEOESRTSATVWARES, TEEEERLE.

PhED X9z, k<X BERENH DL 00, HEOMR T, WAL ER UMOXREH
LTHLEFY —RA X —AETFEENCWA LO TRV 2 & 3Regulatory Guide 1. 183, ERI/NRC 02-
202 UfSandia ReportiZ;mE LTINS,

KRG, 45FEOBREREFEORMBEEIL. 77 VBB TS0/t THS Z LA E, ERI/NRC 02-
2021231 HE A, PEHES B B PAEEET56Wd,/t & USandia Report @il GG, #ARHESER
TR BERESOGWA/ t b bel L RSB IC 5, Efo, KIS . 4 SF 0 MEHE R R IREE R IT616Wd/t T
HU KRG L183ICR S D0 AR, PVEHE Rm A BEEE G 20Wd /t OB B, Z O, K3,
A5IECH L, ERETESRTWRWERY — R ¥ — LAOBERIZTHE S HlT S s,

ERI/NRC 02-20210 Shi- B &0 EIC> VW TiE, EMFOER LA TWAZ &, Sandia
Repor tiR MO B (2o TH , MOEEHZ DD TIHE — OEMEB ORI w8 L LEMific L Y-
THY KENRCIZA—Y T4 XENE VO TiEAR 0 LA ZH L, 46 O Mz 3BV Tk, NUREG-1465
O (EE HW T,

F4 IR TOR FIFEWES oIS oksE

ERI/MRC ERI/MNRC SIND SAND
NUREG-14B5 02-202 n2-202 2011-0128 2011-0128
(ErhiEman = | (ONBED™ | (S (MORJEE)
AR 1.0 1.0 1.0 0.47 0,98
& 33 0.75 0.85 0.82 0,60 0.62
Db 0.75 0.75 0.75 0.31 0.5

¥ EFoEMERAh T A, PHEEEFELE.

PlkDk o, MR~ BERENHS OO, BEOCH R TIET, WA E R UMOXERE -
LTHEHY—AF—LETESRTHA L OTIAA I LiRegulatory Guide 1. 183, ERI/NRC 02-
202 UfSandia ReportiZm &L T D,

PREMES O B AR 1, 7 T PARETH56Wd/t, MOXIAELTABGWd/t Tdh D = Lin b, ERI/NRC 02-
2021z 3517 58 FREEE, PAEHE Stk B BERE T56Wd/ t R USandia Report O3 B, MARME &k
B WAAIERESOGNd/ t & LB LB RRBEMICH 5. Fio, MRPHBR BRI 7 7 A T616Wd/t. MOX
PREITRIGNA/t T#H ¥, Regulatory Guide 1, 18307 &4 558 FIGEE, #EHER Mk HEEE 626Wd/ oD ¥
BAICHS, 2o, ERESTESRTWREWEF Y —2¥— A0ERIRTEL Bl sh 5,

ERI/NRC 02-202i27F S hi-itHBIE0EEIC W Tit, EME0BR LA TIA Z &, Sandia
Repor t B DI IC 2T &, MOXBREHZ 2\ THE—OF TR M AR ORI nt & & LIz L
YESTED, KERUCA—YFA XSO TRENIEZERL, SEORMIzE TR
NUREG-1465 (D¥ I % B Vi,

Ao ST

7251)

(b

BetoEE

#w1.21.1.85




AFEEN 3 B5IF  ARMERE ik
7211 FERESD - HEIC LS REN (BPEsREHE) FAEE 72118 FTFEHER~DES BERB ORI S OREIZONT)

KERFEMATS 4 5IF

THIEE AT 3 517

2. SEOFEETF AT O L MAAP 5847 T 0RO B iz 2T

[ FREBTLOCARFIZECCSTEA B L UNVA 7 LA AR KT 5 v —F v A 0BT 3R FIFEna S
H~OEHEE Z20W T, SEIOFEET L TOFHERER L MMPAZT T OFFMERIZ 2 ToOkEE
WrEICER, HBHER§ 8 HICRT,

4 EIOFHITiE, NUREG-1465iI2 R EN TV AEIE TR FEMERICHIBE Eh®k, =7 e/ iz
DNTIE, BEFFRAESS~OLHFCRNERNER AT LM ICLoREL2ZR L, BRHAEHES
H~ORHBEIEEEHL TV,

—J7, MAAP = — KT, Wil Shzf iz L v | BFERMESSRER»S 0= 7 o/ VO FIC
L BBEEHR L L TRESENECHE D B - KE~0ThE, BEALESAHEEL TV, BHFEEmsE
BRSHETRESEHOT, BT RBRESA~ORHBEERH LT,

1B BIRTIF ERE BN~ OIS T oW T, FFHETH W7 A TOFFMOIE S 25, MAAP
FEHT TORFMM L0 b REDRMEL o THEY , (RTFHRFMTHS Z LR TE 5, Zhid, MAP=
—FizHEEN==7 oy A0 BRLEESOFHERIC L2 EMZV RS, SEOFMTOEMRICHT
SRTREVWEDTHD, Lo T, BFFEERNES~OESEERY OB EOREICOV T, #E
DIFEE A VY — A F — KT ANUREG-146510F Sz itH Bl &2 A 5 Z & TIRSFEICEETE 5 &
2D,

2. S EOFHEE T TO M & MAAPTET T OREMD B iz 2T

[ REMTLOCARF IZECCSEE A MBI A BA T L A AR RMT 5 —F R ) IZBIT 5 RFIFHE#H
BEN~OHEE&IZ20T, SEOFHEE T /L TOFEE S MAPHET T OFHERER IC 2Tk
BikFEoic, e, HEBHEERE R

L@ OFFE TIL, NUREG-1465I1ZRENTWABIE THRFFEMERICHIHEN:%, =7y
DT, BFFEENESS ~OLFECREBEBRNESA LM ICLoREZEE L, RTIPBNES
A~DHHEEEREH L THA,

—F, MMAP=— FTiE, WS Mo L 0, RFFEHESSER 0T o /L OiRsFic
L ABESEL L TRRERERICH O BE - kE~0kE, BEALESEZEE L TEY ., BT IEEHE
BATHEMIBES 2R VT, BRFPEHERA~OREFISERBL T3,

Bl b BT PR EESR A~ OB &I 20 T, RFHTHOWEZE T A TOFHROIE 5235, MAAP
BT CTORMED bREARMELR-TEY, RFHLRFMTHS Z L AERBTE S, Zhi, MAAP=
— Pz E -7 oy A0 HREESOFMRIC L AEMBES, SEOFE TOENE R
RTKEWEDTHD, Lo T BRFFERNES~OELE AR O RHBIE O EIC SV T, KE
DAY Y — A F— LA THHNREG 65T E N MBI & 2R VW5 Z & THRFICIEE I TE 5 &
25,

W1.21.1.86




FHEEH

THEE AT 3 517

EALIHERBMEHOL -~ L

QAL OU 2 UL 2 L IBREMVHO ) H2LNCHEAY LBF (L-10L1%0 H2)) WAEOHEANICTO) 2%
" QABHQPUIAN NV ESRZENERHEE NPRCSE MGIE TR

01 xF1

01 x2°¢

01 %08

=0l =171

S2E
o
14 A3 o)

01 %6

=01 =gl

0l <€

01 %01

g |HoBEs
w @
~id 80

S

AT %69

01 %5°1

0T %96

21
FHO
i po| A

% ¥ 2

01 =E°2

01 x¥°¢

01 %0°8

0101

o
~id 4D

L4

(4!

Briy

1S OF B HOE S THEMEE L RURT - L —AZ P VW SE

HFEERT 3 54 A2IEEHE iR

LS RATAR (BB FFEERE) GEAER 7.21.1.8 FHFPBMER~ DS BERB OBME S OREIZ2 T

KIERFEMATS 4 5IF

=

1.1 FEFRES - iR

2

7

=) 7 183 "1 18
—= dVVN 2

Y ENETRES RO AT 1k

=]

001 X

S| PRLET B |

o3

% Qg HOLx0'Y

01 >

-

01 X

%60 | 0T x

<09 01

(Val

01

y 0T

07 =

L |

5y Y

sall 5

AT o3 S

[ 73 ALY )

AT -

T+ o FH 3
o446 XD
01
6°8
el T
5 —= dYVR
0°1
= dWN 2L

Ww1.2.1.1.87




A HTH# O )
fr-toilefiart o

HFEERT 3 54 A2IEEHE iR
7211 FESED - iZIZ LS BAIAN (BWEmgEHE) (RHEHN 72118 HFPEWER~DE s RERB OBMHESOREIZ2 T)

] 7 kL)
KIERFEMATS 4 5IF THEE AT 3 517 FHEEH
BB MAAP o — FiZ LM & AT £ 5l B o e h &
FOMEHRED IFLAEER ©
(ORIGEN® =— i~ ¢ 2¢8) (ORIGEN? :t|~— Fio TFED
l I
/‘ "“\.\ // T 4 ¥
OV DKM IEHRE \ [ CVAosiERRR ﬁv MOBETEEE \ CV DRI E S \I
L BV e ORieS < CV I~ OREEE (MIAAP - ) COV WA ORHEE (NUREG -
(AMAAP = : o s CTY Y LDEARERYR FLA 1465)
-z f. -'l{‘«’.-lz..\‘.fl.ﬁ.‘;.-. AT L ‘—‘ i i & R RME (MAAP o FAIT T LOEERERG R S
el i A TG TP ) I EBMENE EHREICESER
ST SR SRR SR SEOHME (MAAP T )
T LR AR ESHER MRS RIBES N 2 HERE S RERESEOERNE (ERHC
MAAP THIFRM@ Sy v (EERFCESERE)

) EoxiE) /
\  EmSCESFRD . / &
\\h 2 ,,/ \ ‘ ¥ | |

CV FE (MAAP (- k35F CV FE (MAAP (X35
( A s " y B R oV R VRS WIBTE CVRAVES
CV NEMAAP |~ k% 3LE) CV MEMAAP i k 57 = = = I
ICELAECVRAVVELER J TR L OV R AV E R AR ST SR RERE
ks L 5 WL RSB ! ’
l [ CV AR S R A I E 2D J [ CV At S h A REIEHEED ]
L ~ .
[ CV #~Fii &h o RFitEeHED CV A~ 2 5 iR ES } MAAD mre FE By | HUREG-14R5 &% o 7 & o 1
J \ _ § i | EHA L 2R
| Masp=—remorne | R | MAAP - Fic S BIFED OV ARSI | _ | WREG-148 0y -t — L £ AL 15O
(@ D) CV A~ DR EE (@D
MAAP =— FIZ L 4 @0 CV A~ B I SEOFmO CV A~ HEG
@/m | @/@ El1 WkdP O Rio kB Y2 & — A RN L Sl e

AL & B HE GBS E

#7.2.1.1.8-8



: BXfE fiﬁﬂ}lii(&s#fl u')ﬂala

=+J'::r+u‘=$ﬁt§}

HFEERT 3 54 A2IEEHE iR
211 FHERES - iEI LSRR (EWEFEERE) R 72118 HFAPHMER~DB G RAE R ORMHS &DREIZ20 T)

KIERFEMATS 4 5IF

THEE AT 3 517

#6 ERI/HRG Di- BUBLHT%J??M%FHHEE«G‘)BJ& (RN

TJD:J I FWE

Pt Talls 11

? T el douse
)

IIU\I@LN.

1l Busmup Fuell*
Gap Retense Early I Ea Vel Laie [n-Yesstl
Dwakor |Heus) 4 qud) L4 tu] 20 20) LR
ek Came 005 GOT; LOT 00BN | 460, 12,043,005 LOTR [ 20) i
[T [CIE]
03 (R0 LEeA 0.5 {uds) 02 101}
I B ety (AT TR 835 {035 (AR
Tellurnes, grip TGOS () L1 0,30 0.30:.0.55. 0TTR BANO2% 026 D005
iy
Batitsn, Soortien | i 04254 jnog) LA 0
Mo Melals 0 sy .00as) 1
e, Te a DS OTE N 0, &R oo, 04008 G, TR
Ten, Xh Pl o 1000, 007; TS E1008 000 016, TR
.
Cerven provp ol 00s} o) Ll
£ o 42,0 0005 00L 00 | L0E5O05, HE1000, TR "
AETH
Pulr | o D01 10005 L00), 0BE; | 0045 D005 06000 TR “
LUETR
Bp ] B 00 001 601 S0, AT 000 T v
l TR
Farshondes (e gronin’y NA00H 0,602 COL {LO0LT) | 000504136 81 (00053 2,0:00)
L, By 11, Mb LU A0082: 23T b TR LTR
¥, b, A, O U 04002, 00 TR M TR LTR
Kb (41 0.000; 1.062TE 05 TH LTR
i, Sm Ly 0.8002; 0.0TE IS TH TR
it st S panal'c wedivsin g D iy hant V3Tt cave 1 Thizia sigaifieet i
amalysas 10 1T

Toamurnbers i punethasi ovethees Fom HUREG-MES, Aecident Soorce Trems inrPWR Lighte Wﬁ\‘rl\-‘lw l‘-hr‘r:ul:mﬂﬂﬂe NN

Bk S0 1 be (ete] fe sank 2. .suwm. mu 1 mpulmml liEiEe int baiun & mush s valsile than seliom YERCORE and
i ka2 10 relsae Fon gl aed

Trthe 302 MOX Helcases bnte Containment’

e o pram,

#F 7 ERI/NRC 02-202t- 30} 2 BFIRREin SR~ Ot (R

B Gup Robease rly In-Vessel Ex-Vessel | Lag In-Vesse
Crasatwn {lousz) 0304, 04, 0, 04 0 ' | W (108

bl Gres 1145, 005, 005, 0,051 07 o (9

10)
Hakges 0% 0 08 0.04; 005, 607 3250 35035, 0,575 03E02025:025: TR OO0 0.2 TRIOL

[0 TOTIL[H 35} .25

Alial Mezals. 05 005 005 005007 | 0.25,0.0,0 38, 030; BASTH | 0.25 025 0.30,0.30; TR DI, G 15, 015 TR
(005) [015) 12,353 (15

Tellutizn groap % U U (L005; U5 (L) oL .I's:l(l;]).;l';;li: 07T oAy LOLTRLZS | D102 E502; TR 0005
Warium, Suaitum RE, NE, NE; 0, 040 WE, NE, W 00000 (048] | NE, NE, NI G101 00 NE, NE, NE, 0 041 {0
Hickle hcals nma [T w
My, Te ME, NE, BE; 61;0.1 ME NE, KE, 001,000 KE, NE, NE; 0.3; 0.8
T, I, P M, ME, NE; 005,41 HE NE, NE; 001;901 NE, ME, HE, 00, 003
eriun g (o] 1)
[+ HE, BE, NE{ 0, 0 ¥, NE, WE, NT; 0.1 HE, NE, NE.001;0 00
Pu i NE, HE, NE, 0, 0 NE, NE, NE; NI 0o NE, KE, NE; (401; 0001
Hp ML, BE, ME; U U WE, ME, ME, HE,001; 000
[Em—— NE, NI, HE: ), 1) KE, \IE N( NE, DOOS | NE, NE, ME NE, GO (0005} | NE NE NE; :ﬂ:.c[os

3

“Tine values 30 Table 3,12 a0

Tee
T~ tutal rekase. The pactice in
S N sy s pane e cordt i hane s i WLt upas which 10 e 31 v apine.

AGBE Sailee Teanet fur 1 1, Leght-Waer Huclear Pawer Plasts {1able 3.11).

rebies wthe £ nat freee L

L

asemhlics

wenis], exevrvasl, amil s nevessa phas,

W7.2.1.1.89




AR, EA TR ORE (B Ao EE)
MBS BE A HeErE F ;ﬁﬁfﬁéjf_iﬁ?iﬁiﬁlia BOHEE GERAHOME)
7.2.1.1 FEFSUES - JBEIC kB IARE (R EBERN) (RN 7.21.1.8 FFAPRMEE~DES BERBD OMHBIAOREIZ21T) F RS, BEAHROME (EEALHERL)

oo S
o 1

KEAFHEFT 3./ 4 5P THEE AT 3 517 TR B

#F8 BAND2011-01Z8IC B DR FIFIEHAEE R~ DR (RIREEERED

Table 13, Comparison of PWR high burnup durati d release fi {bold entries) with those
recommended for PWRs in NUREG-1485 {parenthetical entries).

Gap Release Invessel Release Ex-vessel Release Late In-vessel Release
Duration (howrs) on 435 48 143
@5 {1.5) (2.0 101
Release Fractions of
| Radionuclide Groups
Noble Gases b7 054 0011 0.003
[Mrxe) [005) [0.95) 10 ]
Halogens 0.004 037 0.011 [Fi]
{Bel) 0.0%5) {0.35) 025 {0.10)
Allali Metals 0.003 0a 0.02 0.08
Ry, Cs) (0.0%) 0.25) .35} 010
Alsaline Earths 0.0006 0.004 0.003 -
iS¢, Ba) ©) [0.02) ©.10) i
Tellurium Group 0.004 0.30 0.003 010
(Te, Se. Sb) 1] 10.05} 0.25) 1D.005)
Molybdenum - 008 001 003
(Mo_Te Nb) (0.0025) (0.0025) o)
Notile Metals. 0.006 [0 002s)
(Ru, Pd_Rh, #ic | mug:;
Lanthanides 1.5x1 1.3x10-5
(¥.La. Sem. Pr. ste) (2:10%) (0.008)
Cerium Group 1.5x107 24x10 3
(Ce Pu Zretc) (B0t (0.00%;

F 9 SANDZ011-0128 ic it BIF FIFFEFIEE~ O 0K BBED

Tabde 16. Comparison of proposed source term for an ice-condenser PWR with a 40% MOX core {bold entries) to
the NUREG-1465 source term for PWRs (parenthetical entries).
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#if+-1 CSE ¥ —# ( “Removal of Iodine and Particles by Sprays in the Containment Systems |CSEF—# ( “Removal of Iodine and Particles by Sprays in the Containment Systems Experiment”
Experiment” Nuclear Technology Vol. 10, 1971 ) Nuclear Technology Vol. 10, 1971 )
CSE TOHERBTOEEREUTICRT, CSE COHRBTOEEREL TIZRT.
TABLE I
TASLE I Experinentsl Conditions~CSE Spray Tests
Brpertmental Conditions—CSE Spray Tests B Run Tun Run Rua Run Run
Foun Run Run BRun Fun Fun A-3 A-d A-G A-T A-B A4
A3 A-4 A-6 AT A-B A-§ Atmeaphere Al Alr St BN = | =
= N Temparature, *F ™ kd 280 250 =0 250
Atmosphere Alr Alr Sleam-gair sle;a.n;-air Stn;;-l!]—air St%;;;-llf Pressure, ol e 14.6 44 50 £ 44
Temperature, *F k] Li] 280 i
Pressure, paia 4.8 14.6 44 50 48 4“4 Nezzie type . 9 M a [ € |
Drep MMD, it 1210 1210 1210 1210 L 1230
Nezzle type . = a = i 8 Geomatric standard deviaticn, & 153 133 158 L33 130 150
Dirop MMD, g 1210 1210 1210 1210 e 1220 ]
Geumetric standard deviation, o 153 .53 1.5 1258 150 R0 Huber of sorzlea 3 1| 12 12 12 12
Spray ratc, gal/min 12.8 L1R:) 48 49 50.5 145
. = = “ = 13 12 Tolal spray volume, gal 510 1950 | 1950 1960 2020 2300
{E T
124 48,8 49 s 50.5 145 !
m;;:{- ?J:m‘ gl 810 1850 1960 1960 2020 2300 Spray solution - ) ST, 5 d !
i e ! B f f *Spraying Systems I:‘c.\ 3/4 7G3, full cone. “826 ppm baren as H.BO, n MaOH, o 0.5,
Spray selution ESpraying Systems Co. 3/8 A2, heliow cope. 2000 pom boros as HyBO, |n MaOH, pH 9.5,
ESaraying Systems Co, 374 AS0, hellow cone.

"525 ppro boren as HoBO; in NeOH, pH 8.5,
13000 ppm beron as HaBO; in NoOH, pH 8.5,
23000 ppm boren as HaBO: in demineralized water pi 3.

sSpraying Systems Co, 3/4 7G3, full cone,
bSpraying Systems Co, 3/8 AR0, hollow cone.
=gpraying Systems Co. 3/4 ASD, hellow cone.
IMasa median diameter.

e, TORETHLNEAT LA HRORRELLTICRT,

TABLE EX
Summary of Initial Spray Washout Coefficientas

A5 Observed, min™'*

lodline on Total
Run | Elemental |[|Particulate | Charcoal | Tnorganict
No. Todine Todine Paper Todine
A-3 0.126 0.055 0.058 0.125
A-4 0.495 R 0.063 0.43
A-6 0.330 0.32 0.154 0.31
AT 0.315 0.31 ] 0.20
A= i.08 0.88 0.369 0.96
A-§ 1.20 118 0.548 114

*For first spray period, corrected for natural removal on
vessel surfaces.
PIncludes iodine deposited on Maypack inlet.

IORERENE, BERUVEAEE(L XS THEBAER LI A4, A6 BT A-T TO" Particulate
Iodine” OFERF LR S L, HEWOGEE T—HL T, RELJ|EFIELCTHRWL, ZhicwL, A
FLAREENE LIZ A8 T, 3EUEAT LA BHENHALEL TSI Liba,

¥300 ppm boren as H2BO, In demineralized water pif 5,
dMans modan diamoter,

£, ZORFTHONEAT LA HROBRELUTICRT,

TABLE IX
Summary of Initial Spray Washoul Coefficients
A¢ Observed, min™**
Iodine on Total
Run | Elemental | Particulate | Chareoal | Inorganict
No. Iodine Iodine Papser Todine
A-3 0.126 0.055 0.058 0.125
A-4 0.495 0.277 0.063 0.42
A-6 0.230 0.32 0.154 0.31
A-T 0.315 0.31 0 0.20
A-8 1.08 0.9% 0.385 0.96
A-9 Lz20 115 0.548 L4

®For first spray period, corrected for natural removal on
vessel surfaces.
*Includes fodine d P

Stad

on Maypack inlet.

ZOFERNL, BERVEAZELEETHBEERLE A4, A6 BT AT TO" Particulate
Iodine” MEERAHETH L, ERO@EAT /L THEY, KELE|FELTWARY, ZhizwL, &
F LA HEEANE LIEAB T, SEUEAT LA BRIMELTHE ZEBDD)S,
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