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BWR #2e B Uf MOX BEBHI R & 0 2 L 34y d, Zhid, #EL Ly PRI ORE SR REIER D Cs A5,
HEEHEROEN <L » FERNHORSILICBEI L, Cs iRt Eo o Thir L Eh Tk, 2
OIRERIEO Cs fibix, BEPORHABECKET 2L LT05, BBRTHWEES Ly PO
HEH % (Linear heat rate(Average) [kW/m]) [Z oW TIXE 0 @ L B0 Th v, PUR BREHIHA2,
MOX #55F B UF BWR #ABHER V. 207, RIREEIC BV Tk, MOX #8RO SHBI& S PR VB L 0 &
KELIR2TWD, # 1800K A5 49 2800K * TOIREEGEEE - > Tk, B~ 1w Rk
BT AT, EOMEHZ TS Cs OMHBIE TR ERETR L, T2 G PE Sh 5
RLioTNE,

fiE> T, U0 #AEEE MOX #REHAELRE Le G, ERRBIC R TIX, REABEDEWZLS Cs K
HElIGIrERROID Lo, FEBEREBIZEO T, Cs OMEEEITEREO TR RN L0 S EEEN
RERTNS,

Z 2T, PWR (Z351T & MOX fF.LOR &, IR A B 13 U0, 5L MOX AL ZBD b 72172 8, MOX
ALy FPOBREZONTHIXT V0L vy b ERASLEZ NS L b, FHOIEV VEGA B
ICEITH PR-U0 AL HVEE AT T Lo LlELGNRA, #-oT, VEGAKBROERENL L, MOX #i%
EUGEI AR TIRVER S Z LR FETHD LTS,

—77. NUREG-1465 (3 T, MRS MR L 722 U BEMIZ E S BRIX Early in-vessel 7 =— A TR E
hTwnsd, F7=—X2B T 28806 ORHEBIE 220 TiE, NUREG/CR-5747 i TR e Sh T
W%, STCP (Source Term Code Package) IZ LDHFHME{ETIE, Z 07 =— Xk 28k LRFIF
BE~D Cs DHHE &I oW T, FESRAHHEND L LTE Y, VEGA 8 L NUREG/CR-5747 X
BELEbOLRoTWVWS, #2355, NUREG-1465 @ Early in-vessel 7 =— X(ZBiT 2R FIFHEMES
~ORHBIE 1L, 20 NUREG/CR-5747 IR Sh A K 6 R IR AR~ OMHB &2 &Iz, | kiTo
TFEENEF SN LAe>TWA, H 103, % 11 2 NUREG/CR-5747 123511 A K 5 R FIF A
BOHHEEERT,

L@ Z & 36, NUREG-1465 (ZH-S\ 0 TERE L 7 MOX Kk & Of HE S & VEGA EBRIZ 5511 5 MOX
BRE» B B BERRSEEL 605,

TOBREERSL, #1, 800K £ TOEBREMICIH VT, Cs OHBIE O RS PWR BB,
BWR L 6L R CRMOX R BHI K E W2 L3 d. Zhid, #EL L » PO EoREIRSIa o Cs 25,
B EIR O ER< L v F RSO ILICBRI L, Cs BB HBE - THhoH L ShTEY, =
ORERRO Cs iz, BAPORHABECEET 2L LTS, RBTHWEES Ly bOEY
MR EEE (Linear heat rate(Average) [kW/m]) IZ2WTiZFE 1 0L BY THY . PIR REHIEE -2,
MOX #REHR TR BWR #AEHI @V, Zo0fc s, EREKICEWTIE, MoX BB OMHBIE B PIRIBEIL D b
KEL Ao TWS, #1, 800K 5% 2, 800K £ TOBEEMEIE T, Bk Cs dhlio o Fol 22 B
BEERICECTHESIS ML TWa, 2,800k L EOREREKICHS N TIL, BELLy

kAR L AR TS b, FoEHCI o0 T b Cs BB A K& &Ik | 1ZIZ2RDCs
B EhAERLESTWA,

fE- T, UG #ABEL MOX #ABHE HBE L 23R &, BRIz R W TiE, BRI BEOEWIZ LD Cs i
HEEICERR OGNS OO, MBREBICEWTIE, s OREBEGICEVEELRZVE D IR
RERTNS,

ZZ T, THEET 3 BRI T A BB W A SRS NOX P Lo RS, TR A BB I MOX
PR U0 B L B A < 4917, 1kW/m Tl 728, MOX#ES Ly FOIBEEIZ VT b RIE U044
Ly bERSLEZENRAZ L6, SOV VEGA ERRIZEIT 5 PWR-U0, JAEE LIV 38 &7
THOLEZLND, fE- T, VEGA EBROELN L, MOXFAEHE V0 BEHEERIL TRV S Z &iX
FETHD LHMTE 5,

—J7 . NUREG-1465 235\ T, #AEIAS@IB L 22 0 AR ICE S BRIX Early in-vessel 7 = — X THE
hTnad, &7 =— Xk 5880 50 B EE 1220 THE, NUREG/CR-5T4T ™ I TR e & h T
W5, STCP (Seurce Term Code Package) IZX2FHEETIZ. Z0 7 =—XIcBIT 288 ERTFIF
B0 Cs OHBIE 20T, IZIZ2EA M Eh 5 L2 LT0, VEGA ¥ L NUREG/CR-5747 |%
BELIELO LRS- TWA, 7235, NUREG-1465 @ Early in—vessel 7 = — X2t AR FIFEHASS
~ORHEI &L, 20 NUREG/CR-5747 IR S WA BED b R FIRAS~OHBIE i, 1 hni
ATOLFEREEENML o TS, F2, 3} 312 NUREG/CR-5747 2351 HHAEED B T IFE
B0 EIE 2R,

PLE®DZ LB, NUREG-1465 (2B -3 TERE L 7= MOX #EEN B @ Cs KitHBIE & VEGA EBR BT 2
MOX 8 60 O HHBIG IRS L 26N 5,
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Table 5.1  STCP Aosuits for Fraction of Inbial Cora muaniory Released to Yessal
Priar io HPV Fallure (FOOF) PWA, Mgh ACE Pratees Stqueces

BEV—-7R)

Surey Ten Eaqueysh DCOMEE
NG ose o 10 [ a7 059 087 0.8
' LX) ass 10 L] 087 o o087 o483

| o 088 e 10 0.99 0.9? 089 087 css |
Te 046 LE] .54 043 osd 08 0es oa
E 2 Ter0* sa10 AL ax1p’ sxin* axio'  mogt Tarert
Ba 0.013 oo oz axio”? 001 ooi4 oot 0913
Hu 10" ot 210 w10" we w0 we

Ce [ ] ° ° ° L ] a
s o' ra’ 2n1e’ se10° 107 10’ 10’ w0’
3 BHILETFEB~OMETEY (PR, BEL -7 2)

Table 5.2 STCP Regula tor Fraction of inltal Gore Aslassad to Veoesl
Prior to PV Fallura (FCOR) PWR, Low ACS Pressere Sequences

Sy e Eemmvah QCONEY
™a e ) EOCASIOCE XD B0 Das ax
HO o.98 o8 10 o aar 0% 087 09
| 0.90 090 10 o o7 o0 oar o
Ca 0w 098 10 [ wal [T ﬂ'l
Te 048 03 054 43 o8 a8y 038 [E]
& THin LA e’ Aty axtp® ea10® om0t Tig®
L 0013 oot 6oz gt 001 ooM oo 0013
A 1ot 10* it smre’ 1wt E L a*
[ [ ° [ ° [ [} ] o
s 10’ 1o e’ sate’ 1a' 10" 10" 10°
BUEK B LFFFER~OHHEE
(PWR, {EE—4 2 R)
Tabla 5.2 STCP Rewulis for Fraction of inkilal Cors invastory Falassed ts Vessel
Prior lo RFY Fallurs (FCOR) PWA, Low ACS Presswre Sequences
furmy Sememyeh oot
¥ ] ma AD BI1DCF
WO 1.8 18 18 1w 18
[ 10 e [T 10 18
l cn 0 18 ] 1.0 o]
Te [T o8 0.8 05t 033
L (ET 1ot ot ' Tio®
Ba am a0z ao4 oot oene
R 2ne* aano* awio® wt -1o*
ca ] o o [ o
s 210" 210" ::.w’ 10" 1o’

Sowy Saquoysh oconee
¥ A0 m|A [r..] EibcE

WG 1.0 1.0 1.4 to 10
[ 19 10 0.88 10 10

1 [ 1.0 1.0 0.9a 1.0 1.0
Te 0.63 LY aso0 0.5 &1
& 1.5x107 0’ a0’ w? et
B ooy 0.02 0.04 oot 0.014
Au wi0*® 2x10% axi0* 0! wig*
Ce L] 0 [ L] 0
ia 2x10" etn’ w0’ 1w’ =1g"

(3) Akihide HIDAKA, Tamotsu KUDO, Jun ISHIKAWA and Toyoshi FUKETA, Radionuclide Release
from Mixed-Oxide Fuel under High Temperature at Elevated Pressure and Influence on Source
Term, J. Nucl. Sci. and Technol. 42[5] 451-461 (2005}

(4) Tamotsu KUDO, Mitsuko KIDA, Takehiko NAKAMURA, Fumihisa NAGASE and Toyoshi FUKETA,
“Release of Cesium and Poorly Volatile Elements from U02 and MOX Fuels under Sever
Accident Conditions” J. Nuel. Sci. and Technol. 44[11], 1421-1427(2007)

(6) H.P. Nourbakhsh, Estimate of Radionuclide Release Characteristics Into Containment
Under Severe Accident Conditions, NUREG/CR-5747, USNRC, 1993

(1)Akihide HIDAKA, Tamotsu KUDO, Jun ISHIKAWA and Toyoshi FUKETA, Radionuclide Release
from Mixed-0Oxide Fuel under High Temperature at Elevated Pressure and Influence on Source
Term, J. Nucl. Sci. and Technol. 42[5] 451-461 (2005)

(2) Tamotsu KUDO, Mitsuko KIDA, Takehiko NAKAMURA, Fumihisa NAGASE and Toyoshi FUKETA,
“Release of Cesium and Poorly Velatile Elements from UO; and MOX Fuels under Sever
Accident Conditions” J. Nucl. Sci. and Technol. 44[11], 1421-1427(2007)

(3)H.P. Nourbakhsh, Estimate of Radionuclide Release Characteristics Into Containment

Under Severe Accident Conditions, NUREG/CR-5747,USNRC, 1993
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-1
(BE)
VECASEERR OB 2T
VEGA B OB EIL DT
EBRET
KR FR
HotCell
sotor Hot Cell
Caszads DR,
Impacior
Fuel specimay |
| Noble
I gus
o R J| trap
= mf?z*.';;w:;"* S
Pyromater
Fuel specimen
B
1 Steam generator ]' A
MOX uo; 0mdsnser{2?3m Cooled activated
(ATR Fugen) (PWR) Gasaous iodine trap carbon(210K)
VEGA-MI1-M2Z  VEGA-3
Pyrometer
Pellet diameter (mm) 12.4 8.05 il it i
Pellet height (mm) 13 9.
Theorctical density (5%} 93 95 EE A
Density (zfem®) 10.96 10.96
Cladding inside thameter (mm) 127 872 N -
Cladding external diameter {mm) 1dh 05 ﬁtﬁﬁf ({\"' 5% }‘) e 2, TT3K nh 3,123K ifﬁﬂﬁ’e Lo ﬁfﬁ éht FP E?Kﬁﬁ/l‘le T?ﬁﬁﬂ“u%of
Bum up (GWd/0) 43 47 #hE L. FP 7.9 .
Fissile Pu entichment (wi%) 4.83 ] L4 ﬁﬁaj% 5 BIH:!#II:I &ﬁi
Initial Pu enrichien: (wis) 3.66 ]
Fu after imadiation (wis) 1.7 0.9 z .
Initial U ennchment (wi%) 07 4| ﬁﬂ@ EJ‘TS
S5 after aradiation (wig) 02 0.6 MOX o
(ATR Fugen)  (PWR)
VEGA-MI1.-M2 VEGA-3
E=REAE Pellet dinmeter (mm) 124 STI(
r; 1 a . . S - I Pellet height (mm) 13 a7
WatfE (=L b) 227T73KN63123KETMEL L, B S MAFPENES  He TFRAISIE ST Theoretical density (%) a5 95
Density (g/cm’) 10.96 10.96
yERENRIEREL, FPIHAIG £EE, Cladding inside diameter (mm) 127 822
Cladding external diameter (mm) 146 9.5
Burn up (GWd/1) 43 47
Fissile Pu ennchment iwi%) 483 [
Initial Py enrichment (wi%) 5.66 0
- | = Pu after irradiation (wi%) L7 09
(2% T3 /4 FFORHI Lnitial U enrichment (wt%) 07 41
254 after irmadiation (wi%:) 02 06
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B

WAER3. 1. 1.8
R T IPiEES ~OEr RAERD OB &OREICSNT

FEM T, FFFEHER ~OESRERY OMHEEOREIZ VT, BEREHFE TORE
FETRED RFHE Y — A ¥ — AT AHNREC-1465(27 Sh - HE 4. BRI ERNWTA,

1. NUREG-146500 K&, Kt el ooili FYEIZ 2T

NUREG-1465'7 ¥ — A & — A (X, MAEHEREEHRRR LV, FAREGEEIMRL T 7 YR EAIC
HHENARBIEEL2ETEHBLLELOTHY, FFMHTHREL TWH B — 5 A LRERD
=l AL OWT BRI BIZEEN TS, NUREG-1465THH L L TWEY —F A EEIHIZRT,

= T y oo = - N =
F 1% NUREG-1465 Twl&EL LTWAI—F R
Table L2 WY Sowee Term Canteibiting Sequenes
Flant Sequenie Desripbos
Surry AG LOCA {hat lzg), vo connimment heat rmoal sstems
THLI LOOE no PCS asd s AFPME
v Imtedacing wymem LOCA
83 SHO with RCP seal LOCA
I ERLOCA a0 ROCS and H, combumion
s SBLOCA with 6" hole in consinment
Zion FHUICR LOCA (27, ne ECCS no (SIS
2001 LOCA ROP s=al, ns ECCS. ro containesent spres,
13 evoders==Fl; homm or TCH fails contsinment
DR SICF1 lve H or failire of
l:?'p H; or overpresmre
TMLU Tramient, na PO no ECCS, no AFWS=DCH Lils
cosinmen
Dhonce 3 TMLE" SBO. no acthe ESF spsems
SIDEF LOCA (7). ho ESF reteme
Srepry T LOCA ICF, no BOOE, vo CENS with reacter axvity
Nooded
SIHFL S3HF] with hot feg indueed LOTA
IMFS SIHF1 with dry reanior ity
=] LOCA (47} with SBO
THA SHO intuces hot heg LOCA~ kydigentare (alli
conieinmant
AT LOCA (hot keg), a0 ECCS 5o LS
e L] ED0 dulyed 4 NEF scal bulluess, valy seats deiven
AFW operalss
S3HF LOCA, (RCT seaf), no ECCS, 2o GGRS
53 LOCA (RCF ea') no ECT pecissuifation
SBO  Sution Tacksul LOCA Lo ol Coclist Acsclent
RCP  Wenctor Coolas) Pump DCH  Direct Contunment Heatg
FC3 Pewes Commersion Spicn E9F Enpoered Safey Feaure
(=] t CSRS  CS Recleniiaiion
ATWE AntEpeicd Tiaskenl Wikou Scem LOOF Lo of Offshe Frmes

NUREG-1465 Ti, HAHEHMERIZIF L bR FIFEHESR ~H Sh 2B oRERDOFIE 2oV T
o FOLIRHGERE T = — A2 HHHEE, HHFERERELTWAS,

NUREG-1465 Otf THiR-~<5 T A X 9 (2, NUREG-1465 D ¥ — A% — L [TIFLIEMICE A f 4 D
te—sr AR R LERBN Y —RF —LTHD, B0, FOBRERICEEICHRH h 550
PHEVBKEL RIBEATERN R — AL LT, FFHETHE L LT D KRN LOCA BRiZ ECCS
BABLUCW AT LA BEARRNT A —F VR 280EEV— 4V 22RBTHLIBESHhE
LOTH D,

FATERT.2.1. 1.8
R IFE A S~ OGS RAERD O HB EOREIZ2INT

FEEMCiL. FFFERER~OESRERDORERIE OREICONWT, BEXEKFE TORSE
&t RE OB Y — A S — 5 Tih 5 NUREG-1465 (2 R X AL/ S 4. HuHBRE2EW T3,

1. NUREG-1465 O fittHBIE& . HtH MR O Atk o T

NUREG-1465' ¢ ¥ — A & — h|X, #REHEREERRRER L0 | R ERER L7 7V AYFE A
ShHRBCELETEHNSLLELOTHY, FFHTHEL TV AEE L —F A LREKRO Y —
ROV THLRBIZEEN TS, NREG-1465 THE L LTWA L —F v AR 1ITFT,

#1 NREG-U4E5THRE LTV AR - R

Table 13 FWR Souree Term Cuntributing Sequenis
Deseriplisa

LOCA (ot legh no contaimment hest remova] gpsems
LOGE po PCS and no AFWE
Interfacing system LOCA

SBO with RCP seal LOCA

SBLOCA, b LETS aat H comittae.

SBLOCA with 67 hole i comtsinmes

LOCA (17 5o BOCS no CIRS

LOCA RCT pesl, mo TIOCK, s containment sprays.
B cobers— Hy burn of DOH Lalls cossslamen)
SIDCF extepe bt Hy or owespressure fadlure of
ORIl

Trassient, no FCR. 80 BCCS. 80 AFWS-—DCH lae
coatainment

Fua
Sy

SBO, ma acrive EST graerm
LOCA (17), no ESF gyniems

LOCA RCE, sa EOCS, no CSRS with reacior cavry
Nocded

SIHF] with boe leg induced LOCA
S3HEF] with dey reactor ety
LOCA () wits S50

580 e LOCA~ bydrog

Conzanmeal

LOCA (hat begh #o EOCS 50 C3

$BO delayed 4 RCP 5ol ladbares, oy st drives
AFW opernies

LOCA (RCP seaf). mo ECCS. no CSRS
LOCA (RCP ssal) ho ECC rocirrulation

LOCA  Lew of Coolant Accifest
5 Recvmuiation
Lins of Offuine Power

of 63 #uyf 8[58| 2 § 35 ppe-ds|]

30288
i
i

E
[
i
i

DCH
ESF
(=1
Loor

NUREG-1465 Tif, BB IZIF L LR FIFEMER ~HEh o8B ERDOREG IO T
F OO L) RESERE T = — Xk HHHEE, RHFEREREL TS,

NUREG-1465 M Thif~= 5 T A & 512, NUREG-1465 @ ¥ — A F — L [LIF LiERIC ES i~ OF
Me— A RERICLERENR Y —RAF—LTHAH, FiC, FOBERICEEICHE Sh s okt
BERKELRIBRATHEEN 2 —r AL LT, RFHE TS L LTS [XHEBT LOCA Bz ECCS
EARUVCCY AT VA BEARRMT 50— A 280EE 7 A2RETHLIREShED
DTh B,
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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.

FENEELTHOPLAERMEMIEL, RAFESIHRTLIFSERD YA I V2o T,
MAAP % F VoA A 5 L NUREG- 65 DIREER BT S L, Ham b Lbis,

AR R BB L,

Hel i S Wi

F o 7 b B R

PR s L, R
BT S S e lEET 5
* TR

MAAP 0~ 21 43 9 21 43~ 1.4 B

NUREG-1465 | 0~30 43 30 43~1, 8 R

PR S L R TIRERREOS A I 220 T,
BioHH Sh 3 oBEERICRE AEIIR N EHET LTINS,
NUREG-1465( 2 — A& — AL, {ERMEERE 20 SIZL THD, 20, REIZEB VT, NREG-
466D Y —AH— L (LLF, EHFY—AZ—L] L 5) 2 REREERE R UMX BEHER 558
SOTRBICE L, 19994 |5 461[EACRS (Advisory Committee on Reactor Safeguards) &SIz

EERILTHY . BoRERDEK

%3 EAMEY S ETFEEIMET 2T TORS 1T 0K
AR EIREBYRRA L. |1 AR BRAL . ARAN
£ s HAEIE BB IS S X ga s
Bt 31 2090 2N
NAE Oie #1a5 401 I
NUEEG-1465 O0~305% 3053~~1. HEE

FLERBASEL CRTIFESRBREO Y A 2 7T o20n T,
[ZHH S A OB S R IC X Ao LI LT A,
NUREG-146500 Y/ — A # — Ak, {BMRBEEMEIZ HBIZ LT 5E, T, KEIZHW T, NUREG-
146500 Y — A H — & (LLF, THEEF Y — 28 —L| L0v5) &R RIAR R UMOREHE R+ 284
OFRSEICEI L, 19094 (255461 [EIACRS (Advisory Comnittee on Reactor Safeguards) £k iz T

FERLTHY ., BARERDHSKE
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THRSZEIN TS, £ I T, ACRSHE ., FIABEEMEIR UMOAR~OBER oW TR+ 57
BIZIEARTY — L OUR BRUERT - FONERKREL oA FRRERTHWA, ZhicsL, NRCA
Ho7iE, BEENICY—RAI—A~OFRITeNLEZ BN ERHAL TS,

ZO%, ST = — RO RS S L —7 OREEESICEL AEES IZ OV THME
AFVTOERBITORTEY, £ OBESERI/NRC02-2022(20024F 11 A ICE L bh AR S T4,
IOHBORELE LT, LTICTATIEYD, T~ EBRFELETLRTHD b0 O, FIRBEERE
BEUMOX #AEHo ot LTHEH V— A S —LDEHIZ W THEESRL TV D L O T AL,

" .
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 <
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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
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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.
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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,
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Table 13, Comparison of PWR high burnup durati d release fi {bold entries) with those
recommended for PWRs in NUREG-1485 {parenthetical entries).
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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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LT, NUPEC ORERRER TH S E/D=T[n | ZEAT A 70ITIX, A7 L 8N 1. bon % LB 5

RN L AT AUER S D,

AT VAHBEZONTIE, A7 A/ ANEHHERZBROMETRELSLOTHY, HEEI
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KERFEEFR3 4 E5F HEE AT 3 5IF FRE B
w1
#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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