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Temperatura [K]
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F2 BENLEFFEES~OKREFE® (PR, BE—F72R)

Table 5.1 STCP Raesults for Fraction of inllisl Core Inventory Released lo Vessel
Prior ta APY Fallurs (FCOM) PWH, High ACS Pressure Soquences

By Ten Sequayah QCONEE
TMLE 538 TMLU  S20CR/S20CF SIMFSI8  5an) TMLE LB
NG 0.8 0.08 1.0 0.99 o.87 0.99 087 099
i o058 0.58 1.0 0.59 osT 0.99 0.97 0.99
Cs 0.48 0.5 1.0 0.8 0.07 0.89 087 oos |
Te 0.48 0.3 0.54 0.43 o84 o8 038 03
&r Tarn* sx10™ 210’ axin* axip* mxin®  EX1o* Tei0"
Ba 0.013 0.01 0.02 axio? 0.01 o014 001 0.013
Au 10* 10* L S’ 10* 210 1w 10"
Ce [} [} [ 0 0 [ o ]
La 10" 10" 2u10” sxi0® 10" 10’ 107 1w’

#3 BELLEFIFEER~OKEFE® (PWR, BEL—47R)

Table 5.2 STCP Results for Fraction of Inltlal Core Inventory Released 1o Vessel
Prior to APV Fallure (FCOR) PWRA, Low ACS Pressurs Sequances

Surry Sequoyah OCONEE

¥ AG TBA ACD SipcE
NG 1.0 1.0 1.0 1.0 1.0
I 1.0 1.0 0,98 1.0 10
Cs 1.0 1.0 0.98 1.0 1.0 I
Te 0.63 0.86 0.80 0.51 0.35
Sr 1.5x107 10? 2x10™ 10? Txi0*
Ba 003 o.o02 o.04 oo 0.014
Ru axio® 2u10 ax10® 10" =10*
Ce 0 (] 0 0 [
La 2x10” 2x10” axio”’ 10" =107

(1)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. Nuel. Sci. and Technol. 42[5] 451-461 (2005)

(2) Tamotsu KUDD, Mitsuko KIDA, Takehiko NAKAMURA, Fumihisa NAGASE and Toyoshi FUKETA,
“Release of Cesium and Poorly Volatile Elements from UD: 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 Conditieons, NUREG/CE-5747,USNRC, 1993
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Fuel specimen
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 Hydrogen Ca Cooled activated
Gaseous lodine trap carbon(210K)

ERHiE
R (Sl v ) 22, T73KH05 3, 123K T T L, il Sh FP 2KkEK
/He TTHIiCE-TyBMHAEERL, FPAHBISEZHEE,

IRELORE T
MOX UG,
(ATE Fugc‘n? [PWE)
VEGA-M1,-M2 VEGA-3
Pellet diameter {mm} 124 B.03
Pellot height (oim) 13 a7
Theoratical density (%) 95 95
Density (g/cm”) 100,96 1006
Cladding inside diameter {mm} 127 B.22
Cladding external diameter {mm) 14.6 05
Bum wp (GWd /) 43 47
Fissile Pu ennichment (wi%) 4,83 L]
Initial Po enrichment {(wt%) 5.660 i
Pu after inmdiation {wt%) 1.7 0.9
Initial 21 enrichment {wi%) 0.7 4.1
S5 afier irndiation (wi%) 0.2 .6
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R FIPHBAESR ~ DB REFRD OHHEI G OBREIZONT

AZFM TR, EFFPBMAESR~OBESEERMOEHEBIEOREIZOWNT,
EAFHEE CORB2ETKEORENR Y —A ¥ — LTS NUREG-1465 |2
mAahieEHBE, HHEMERVCTWS,

1. NUREG-1465 O igH®EIE ., MitHRsMO@EAEIZ >\ T

NUREG-1465'®D Y — R & — AL, BEIEEERMARM LY . FFRERI R
LERFELAFEACAHESWAREBICELIZTEZRHBRLELELOTHY, BFFE
HTHELTWAFH S — A LRARD L —7 Ao ThHLHBIZEEh
TV 5, NUREG-1465 THEE L TWA I —F L AERLITFET,

1 NUREG-1465THEE L TWA I —Fr s A

Teble 31 PWE Saurce Term Conlribulizg Sequences

Flami Seguence [hescription
Surey AG LOCA (I leg), Ao contaiamza: heit removal By5tes
THLE' LOOB ne POS nad 30 AFWS
v Interdacinp system LOCA
bz ] SB0 with RCP cenl LOCA
5ID-E EBLOCA, na ECCE end H, combamise
i SBLOCA wiah 6" bole in coatainemnesl
Zim S2DCHR LOCA ("), mo ECCS no CERE
S20CF] LOCA RCP g231, o ECCE, no continment Sprays,
P ol =Ha bam or DCH GEs comalament
SXDCF2 EIDCF] exczpd Laee H o overpressune faiture of
conlamment
TMLL Trersient, no PO, no ECCS, no AFWS=DCH fails
efmiEnment
Qoonec 3 THLE EBO, no actve ESE spRems
SICF LOCA (77, no ESF gritems
Sequoyh SIHF] ﬁ;ﬁﬂ.mﬁm.mmﬁlﬁhmuurmv
S3HF2 E3HF1 with b leg indoced LOCA
3HR SEHF] with dry reacter Gasily
5L LOCA (4"ywith 5RO
TBA EBO induces hot lag LOCA —hydsngen burs fals
onnminment
ACD LOCA (bot lagh, mo BOCE o 5
5am 500 Gelayed 4 RCT seal fibores, only e drivea
AFW opemies
E3F LOCA (RCF seal), ro ECCS, no CHRS
5IH LOCA (RCP sealjna ECC recirculation
SBO  Smiken Blackoai LOCA  Loss of Coplant Asddenl
RCP  Reacior Coolant Pump DCH Diroc: Containment Heallng
FCS  Power Conversion Systcm ESF Engircorsd Rakciy Fealuse
C8  Coatsinment Spray CSRE  Cf Redreglation Byvlem

ATWE Anticigated Tonsent Withtet Sam LOOP  Leas of Qe Power

NUREG-1465 Tli., EAFHEFICFELLILEFIEBEHER~HHSh3E55
EEBOBIEIZONWTE2O L S RFRERE 7 = — X3 5 HHSIE.
HEMERELTWS,

1 Accident Source Terms for Light-Water Nuclear Power Plant
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NUREG-1465 @ THh-<65 TW5 X 512, NUREG-1465 @ Y — R ¥ — AR
LDERICESEL ORI — T AEEIILERENR Y —RFI—LTH D,
I ODHREBRICREICHHEW S A ENR RS 258 A THEM Y
— AL LT, AR THEL LTS [ KR LOCA Bz ECCS AR CV
ATVABEAZERMTE—F R Z280EBEE T AERETHIION
ExhizbOThs,

£2 FEFIFBEMER~OHRHES (NUREG 1465 Table3.13)

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

Duration (Hours) 0.5 13 20 10.0
Noble Gases*" 0.05 0.95 0 0
Halogens 0.05 035 0.25 0.1
Alkali Metals 0.05 0.25 0.35 0.1
Tellurivm group 0 0.05 0.25 0.005
Barium, Strontium 0 o om 0.1 0

Noble Metals 0 0.0025 0.0025 0
Cerium group 0 0.0005 0.005 0
Lanthanides 1] 0.0002 0.005 0

* Values shown are fractions of core inventory.

** Sec Table 3.8 for a listing of the clements in each group

*** Gap release is 3 percent if long-term fuel cooling 15 maintained.
/‘$§iﬁﬁmfﬁ?r—ﬂikg<mei5I:Eﬂénﬂ~5., )
« Gap-Release/Early In-Vessel

PEEETHEEDX v v 5O (Gap-Release) &, #EOERIC

#FoRTFIFESBEE COFRLMHLOKEY (Early In-Vessel) #187E,
+ Ex-Vessel/Late In-Vessel

RFERBEER, FAOERIFLHLOME (Ex-Vessel) BT HKFHIC
N IhE Lo eSO (Late In-Vessel) #HIE, -

BEARE L THoFLPERERE L. EFRFERSHRAT s wREEDO Y
A LU FIZOWT, MAAPE V- AEHT#E SR & NUREG-1465DABTE & i3 5 &,
FT3DEBH RS,

#3 EMRE»OFETFESRVERISIETOIA I TORR

PR ERESRE L, [P OERSELS L, iR
vy T BHEDHE [HARTFFREBERT

DIt &5 A F TOXH
MAAP 0~#71947 #1957 ~#71. 6FFH
NUREG-1465 0~3043 3045 ~1. 8B
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NUREG-14651D / — 2 # — A, {ERBEEREIZHRICL TS, £DOD, Xk
EIz35\ T, NUREG-14650D Y —A X — L (LUF, [EFEY—RZ—L] L1n5,)
Z BB RE R UMOXIREHE AT 2B & OMBEIZB L, 199942 8461[H]
ACRS (Advisory Committee on Reactor Safeguards) EESEI-BWTES
ShTWd, £Z T, ACRSH B, EIRBER RS R UMOXIRE~DBERIZ 2\ T
W4 B 7= DICiRBT Y — LV ORBRUPERT — F OUUERKEL 2 4 2 b
RERTWA, ZhizxtL, NRCRZ v 71X, EERIZ ) —RF—L~DERIT
RWEEZBNRDEBRBALTWS,

FO®H.EHHT7 = —XOfMREHMEVESER /L —T7ORHBISICE L 5%
BEIZLODVWTHEHMAEASAFATOERITLhATEY., TORREN
ERI/NRC02-202° (20024E11B) i A ENTWS, ZOMRORRLE L
T, LUTFICRT@EY, BRTL~IBEFERRFToRTWELOD, EBREEE
RN E UMOXREHZI L THLEFH Y — R —LO0FRIZODWTEHEEERLTWA
B DT,

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 bumup and MOX fuels.

[ERI'NRC 02-202 HAF)

Hiae S-SR REHT, MEHE S OB KIRIBEEETS0Nd/t, .0 FEkiE
FEES0GWd/t &% E LTV A,
HERFARAOEROBRE LTTRERE, &7 = — XO{ERME CETFF
BEAERP~ORHEIED > L EBREEREHCOWT, 85 10K6 RUERT
iz F (ERI/NRC 02-202 Table 3.1%& UfTable 3.2), D H v aNOE{#EIZ,
NUREG-1465MDfEZTR L TW5, £, EHoHELRFR—OWMIcREh TV 3
DiE, RFANTE—OHEREGEIh 2B B 2 EFEMF0HE
BETHD, 72— AOMERMEVEIZ ~OFEEAMICREIVWFNT R,
rafy, TAAVERO I N—TOBHBIEIZSWTIL, NUREG-14650 i fi
LEhRBELSRTWS, £, TOMOBEBEB I AL —FIZ2WTIE,
NUREG-1465M#E L W KELHHFIEHBTENRTWVWEF—ALH5 L 00D,
THEOFWVITREEE L 3EREOFEERICEI LD THE Z b, BB
BEERE ERILEPBEATXS IR TWS,

U OOk RE L LT, ERI/NRC02-202Tit, BIALAEEXD LB ERkE
BEMAEHT S LT HNUREG-146500 Y — R ¥ — LA BRATE 5 b O LiERATHT TW

2 ACCIDENT SOURCE TEEMS FOR LIGHT-WATER NUCLEAR POWER PLANTS:
HIGH BURNUP AND MIXED OXIDE FUELS
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32 Release Fractions'

The core inventory release fractions. by radionuclide groups. for the gap release and early
in-vessel damage phases for DBA LOCAs are histed in Table 1 for BWEs and Table 2 for PWRs.
These fractions are applied to the equilibrium core inventory described in Regulatory Position 3.1

For non-LOCA events. the fractions of the core inventory assumed to be in the gap for the
various radionuclides are given in Table 3. The release fractions from Table 3 are used in

conjunction with the fission produet inventory caleulated with the maximum core radial peaking
factor.

"% The release fractions listed here have been determined to be acceptable for use with currently approved LWER fisel with a peak
burmp wp to 62.000 MWDMTU. The data in this section may not be applicable to cores containing mixed omde (MOX) fuel

FOBHGERH Y — R Y — L EBREEREFCMOREHCER T 288 0OFEIC
# L THRMAThbhTEY, 2001E18 10, Y74 TEAIMER:LHESE
BHEhTWAS, (SAND2011-0128%)

BB RE R UMOXR B O HHBISIX. B E 1 RS RUFEIIZTT LB,
EREEREOFTNLELLERZLOTIRAVWIEAFTERTWS, Z0OZ
Lt HEBPEZBVVTIL, NUREG-146500 EASE BEREROMOXEREL OB R |- oW
THEENDZLOTHEHRWVWEEZD, RAZEhOODT—F2ERT S,

#F4 EHHPMCORFFHEAER~OKESHE&OER

ERI/NRC ERI/NRC SAND SAND

NUREG-1465 02-202 02-202 2011-0128 2011-0128

(ERiRiemEl # | (MOXIRER ™ | (EritsipiEl (MOX#ES:L)
A 2 1.0 1.0 1.0 0.97 0. 96
X% 0.75 0.85 0.82 0. 60 0. 62
A 0.75 0.75 0.75 0.31 0.55

% BHOEMMERSATVAED, FEERERLE,

UEDEHiz, BT ~ZBRFENHHLOO, BEOMR TIX, SRR
PREL T UMOXBAEHC M L THLEFH Y — R — LEFEIRTWALO TN
= & HRegulatory Guide 1. 183, ERI/NRC 02-202% (fSandia ReportiZm&Ei T
WV d,

PREME SR OB EREEREIX, 7 T PR T556Wd/t, MOXIRELT456Wd/t TH S
Z B, ERI/NRC 02-202i2351 B A, BVEHE S RO RS BERET50Wd/ t
K (FSandia Report®iE A&, PAEHESEOREEMEERESIGNd/t & HE L T&E

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

H7.2.1.1.8-6



AEERNICH D, £, BEHBORESREEEILZY 7 B T616Hd/t, MOX#AE!
T53GWd/tTd Y . Regulatory Guide 1.183IC RN A EAME,. BEEORES
PRIERE62GWA/tDEBENICH B, ZD, FREZTESRTWRWEFRY—A
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26 ERI/NRC 02-202i28i7 3 EFIFRAESR~OHHE (EREEERE)

Tahle 3.1 F'WH Releases Into Containiment {High Bumup Fuel)®
Ciap Release Early In-Vessel Ex=Vessel Late ln-Vessel
Dusmtion (Hours) 04 (05 14{173) 10(2m) 100 {100}
Noble Oases 0,05 007, 007, 007, NE' | 0.63, 0.63; 063; 0 65; 1.0TR 03 (1 T
(0 {0.94)
Halogens 005 (005 0.25 0.95TR {0 35) 025 (0.25) 0.2 ()
Alkal Metals 005 (00 0.25; 0.090TH {015} 035 (0,35) 0.1 o)
Tellurum group 0005 () (L, 036; 030, 035, O.TTR A0 (25) 020 {0005}
(005
Bariem, Sroniiim o i) 002, 4 {0.02) A R{AA] 0 iy
Nole Metals () (0.0025) (0.0025) {3}
Me, Te i 015,02, 0.2;0.2; 07T 002; 2; 0.2; 02 TR 0; 0; 0.5; 05, TR
Ry, b, Pl o (N2, L0025, 000, 0.001; | 00005 002; 0,02 (02 TR 000; 001; 001 0 10, TR
QTR
Cetium grosp (i {L0005) (0.005) {1
Ce 0 00002, 0 0005, 0,00, 0.01; | 0.005; 0005, 001; 0,00 TR ]
0.2
Tu, Ir 0 0,0001; 00005, 0.001; 0.002; | 1005, 0.005; 0.01; 0.0K; TR ih
HHRTR
Np 0 0010013 B01; 001 (D05, 0 00d; .01; 0.01; TR o
LIETR
Lanthamdes {ons y-}up'] 0, 0; 05 (000 0U002; QU0 (0.0002) O 00S; 001 000 (0.00E) I I 0
La, Eu, Pr, Nb a0 0 0002; 02TR 0 00s; T ;T
¥, N, A, Cm ;0 0.0002; 0.002TR (005, T T
Hh &0 0.002; 0.002TR 0005; TH & TR
P, Sm ;0 0 0002; 0,002 T 0,005, TR o, TH

" Mose that 1t was the pasel’s usderssanding that anly about 113 of the coce will be high burup foel. This s a sigadlicant deviation feam the past when scculest
aralyses werng performed fos cores that were unifcamly burned usually 1o 39 GWid

Fostrarcs s Table 1 |

! The mumshers in parenthesis are thase from NUREG-1465, Aczldent Scurce Terms for PWR Light-Water Noclear Peveer Plants (Teble 3.03),
! TR= total refease. The practics i France is o essign all releases fallawing the gap release phase in the early in-rexel phase.
1 ME= Mo eniry; the pane] member concluded that there was inssficient inforetion upan which to base an informed opision.
|

Tarium should mot be weated the samme a8 Steonths, These is

experimental evidence that barium & moch moee voladle thas siroatium,  VERCORS and

HIUVL (ORML) experiments chied; these show a 0% release from the fuel and a 1% delivery o the containment, Seontium has 8 10% releass Bom fised and
% m the cratainment, based upon a1l dala available i dite. . )
¥ Three panel memberns retained B NUREG-144% larthanide grouping, e, one growp, while two pasc] members subdivided the greap inta four subgroups.

27 ERI/NRC 02-202\28F 5 R FIFHEWAEISR~OHKH (MOXEREL)

Takle 312 3O Bel hin {_‘.ﬂurl.rsauinﬂ=|.11Jl
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Dhesrstice (Mouss) 03:04, 00,0404 (050 | 14 L, 143 14115 (13) 2.0 (241 LTS
Kinbbe Gisses 05, O 05, O05; D05, 66T 065 uES; 0.95; 0.0, 0, 0203, 03; TRR{O 3w
(03} 045 TR (0.95)
Habygeis D05, 0 05; 005; 0.05; 007 Q525 0235 0,53, 0,378, W1 RE 025 X TR D02 0202 TR G L)
00E O95TH (1 35)
Alkali Mesals 0d; 0.05; 008 408 00T 0.25; B30 0 30 0030; O65TH 0252 0225, 0.30; 0.30; TR O10, 015, 005,015, TH
(0asy 23y A5 (L ]}
Tellariurn group 0; 4 0; DS, QU0 (0 0.1 0u0s; [Diﬁé}f.‘?;o_'rrrt Oy (nd; 000z 0k TR PD2S) | G000 020 23 TR (00}
Barkam, Serestium NE', ME, NE; 0, O} ME, ME, ME; nbi; 8.1 {802} ME, ME, NE; 0.1 0.1 (0.1 KE, KB, NE, &; 0 05 (0}
T Mabls Mok 1 (0 0] (0.0025) )
o, Te WE, WE, NE; 0, & ME, ME, BE: k.13 0.t HE, HE ME D03, 001 ME, NI, ME: 0.5 0,1
B, b, B ME, WE, KT 0 ME, ME, ME; 1.05; (.1 HE, HE, ME; 0,05 2 01 WE. NE, HE, 001, B
Cemam group 1) (0,00 {10055 o
Ce RE, KE, NE; 0; NE, NE, NE, WE; 001 WE. NE, ME; 0.1; 2 0] HE, KE, ME; NE. O
e, i WE, HE NE, 0,0 ‘WE, NE, NE; NE; 0001 ME, KE, NE; 0.000; .00 ME, KE, ME; NE; D
Hp HE, KE, NE; 4, Il WE, NE; NE; NE; (.01 HE, HE, ME, {.000; 9 02 HNE, KE, NE; NE; 0
Lanthanides ME, ME, HE; 0, 0[5 NE, NEﬂEuu'g:lE;m HE, ME, ME, ME, 11U [} 1) WE, NE, Mi; NE: 0{%)
!

* The vaboes m Table 212 are for eeleases o the MOX assenblics s the cors and nol from the LELS asscmbshes.
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Table 13, Comparison of PWR high burnup durations and relzase fractions [bold entries) with those
recommended for PWRs in NUREG-1465 (parenthetical entries).

Gap Release In-wessel Release Ex-wvessel Release Late In-vessel Release
Drwration (hours) 022 45 18 143
0.5} {1.5] 2.0 10
Release Fractions of
Radionudide Groups
Moble Gases L7 0.94 (IR 0.003
(Kr.Xe} {0.08) {0.95) 1o} 0y
Halogens [T} 0.37 [TIE 0.21
[Br} {0.05) (0.25) {0.25) (010}
Alkali Metals L.0m 0.23 0.0z 0.06
{Fb, Cs} {0.05) (0.25) {0.35) (.10}
Alkaline Earths 00006 0.004 0003 B
(Sr, Ba) {0} (0.02) {0.10) =
Tellurium Group o004 0.20 0003 0.10
Te, Se, Sb) {0} (0.05) {0.25) {0.008)
Molybdenum E 0.08 001 0.03
Mo, Te, Nb} {0.0025) {0.0025) {0}
Moble Metals = 0.005 [0.0025] -
{Ru. Pd. Rh, 2tz {0.0025)
Lanthanides - 1.5t 1. 3105 -
{. La, Sm, Pr. etc.) (2210} {D.00%5)
Cerium Group - 1 5107 24107 -
{Cs, Pu, Ir, etc) {5x10°} {0.00E)

# 9 SAND2011-0128 {ZH51T A EFIFRMER~O R (MOX %

Table 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).

Gap Release In-vessel Release Ex-vessel Release Late in-vessel Release
Dusration (hours) 0.36 44 65 16
iﬂ.iﬂ [1.3] l.ﬂi ifl:li
Release Fractions of
Radionuclide Groups
Mobde Gases D.028 (1)} 0.05 0026
(Kr M) {0.0%50) [0.Ce8) (4]} (0)
Halogens D.02e 048 D08 0,055
[B.1) (0.0} (0.35) {0.25) (0.10)
Alkali Metals 0.014 LET] oor 0025
{Rb. Cs) (0.050) (0.25) {0.35) (0. 100
Alkaline Earths - 00015 0.008 ax10™
[Sr, Ba) (Quo2ay (0.1} [0}
Tellurium Group 0014 0.48 004 0.055
(Te, Se, 5b) {0} {0.08) {025) ({0.005)
Muolyb denum - [ [0.0025) 0024
{Ma, Te, Mk} {00035 (0}
MHoble Metals - 0.005 [0.0025) 3 x10
(Ru. Pd, Rh. #tc.) (0.0025) 1))
Lanthanides - 1.4 2107 3xia” -
{¥.La, Sm, Pr. wic) {0.0002 {0.005)
Cerium Group - 1.0 x10° 5x10” -
{Ce Pu 7r etc) {0.0005) {0.005)
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(Bq) (%)
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148 6. TE+14 7
Cs 8 1. TE+14 2
Te 8 3. 1E+13 T |
Ba # 1. TE+13 <1
Ru 9. 9E+11 <1
Ce 8 1. 1E+12 |
La ¥ 2. 9E+12 <1
ah 9. 5E+15 100

(FE1) 7 MR
(FE2) FHWEIHEZMOBEAL 2HICADHE
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EAFERL A ZA—FIEFTIED. BRICLVRETHILERD S,
CSE EBMTORERNE, BE, EHEOEGEORVER T LA BRIZELS
FEINEVDIZH L, AT L ERERDIIRESEREEAHIEND
3 (&t 128),

X oT, NIPEC ORBEETH S E/ND=-Tn' | 2BRTI-DI01IE, 271
A EREED 1.56m Z EE&HWZ L EHERTAILERD D,

BREFN 3 S FOBMBEIRAT LA BIEICB VT, 100m'/h LA EOFE
ERRTHE, WRESR L. omm LT E258HE LTWS, EFIFHAESS
OHEHOBA TITREBRPERRA 7 LA B2 7Rl 1400 /h Bl LR EE
RK3HAHDH, E/D=-Tn']IZMRTARRLERS,
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il

CSE & —# ( “Removal of lodine and Particles by Sprays in the Containment

Systems Experiment” Nuclear Technology Vol. 10, 1971 )
CSE TOEBRBTOEGRZLTIZRT,
TABLE O
Experimantal Conditions—C3E Spray Tests
Fun Fun Fun Run Hun Fun
A-3 A-4 A~§ A-1 A-B A-9
Almaaphere Afr Alr Gteam-alr Steam-alr Steam -alr Steam-air
Temparature, "F T T 2E0) 260 250 150
Pressure, paia 14.6 14.6 44 50 48 T
Nezrle type o - a2 ® * .
Drop MMD, ué 1210 1210 1219 1310 70 1210
Geometric standard deviation, o 1.53 153 1.53 L5 1.50 1.60
[ I
Number of nozzles 3 TN 12 12 12 12
Bpray rale, gul/mirc 1.8 488 43 43 50.5 145
Tatal spray volume, gal 810 1950 | 1960 1060 2020 2300
— — |
—— : Y r
|

*Spraying Systems Co. 3/4 TG3, full cone,
2Zpraylng Systems Cao, 2/8 A30, hellow cona,

325 ppm boren as M, B0, in NaOH, pi 6.5,
f3000 ppm boren as H,BO; in NaOH, pH 8.5,

“Spraylog Systems Co. 3/4 ABD, hollow cons,

#3000 ppm boron as HsBO, in demineralized water pH 6,
Maes median diameter.

¥, 2OFBETELNEAT LA @&ﬁ@ﬁ%&lﬁi?#:ﬁﬂ}
TABLE X
Summary of Initial Spray Washout Coefficients

as Observed, min™'"

Iodine on Totul
Run | Elemental | Particulate | Charcoal | Inorganich
Mo, Iodine Lodine Paper Iodine
A=-3 0.128 0,055 0.058 0,125
A-d 0.45% 0.297 0.063 0.43
A-6 0.330 032 0.154 0.3
A-T 0.315 .31 0 0.20
A-B 1.08 0.89 0.3635 0.56
A-9 120 L1s5 0.548 114

*For first spray period, correoted for natural removal on

vessel surfaces.
*Includes fodine deposited on Maypack inlet,

ZORRPLBRERVEHNEZE(LESHETHRBREE R L- A4, A6 RTA-T
T@M” Particulate lodine” DfERZFHET I L, FHFOBHET—HRLTEY,
REBRERELTWRY, ZhiZHL, RFLAREEZ/PHEL L A-8 T,
SFELUERAT LA BERMELTWSZ b5,

B7.2.1.1.10-4



mfrEE7.2.1.1. 11

B iPtE a2 VEOREIZOWT

Cs~137 OHHEFMICAV A ETFFEMESRSPOLORAVEIZSOWTIE, &
ZHEREM CHREST AWHINEICRS LISl — 7 A0 H b, FLEMIER
. FRERD, FFFRENERENPEHBT ITWH I —F A THD K
fiElT LOCA FRRIZIREEAMEE, SEEABERVEMESRA T LA EABE) =
ST HEHH ICBT A EFIFEMERNOENRITRERICHG LR VR
RWERIALTEEEREL TS,

JRFIFHMESRPOORAVED, KT FEMESRENFESEREND 0.9
FEOEAUTOHEEWICRTAE, BAZBHERQ) I TAEEAT 5.

(1) FFFHAERENPREEREND 0.9 FLUTOHE
EBEREAD 0.9 FUTORAVEEZERTIICHMT 5 -DIcZEFHK oK
(ZhETORHFETER) LVEHTS,

L

¥ AP, p;

L, VAR p,

xR

BREHIE AR
RPN E RN EE

JRFIFE RN
WATCHBLAVRREOREZ RS
WAFUCRFERFORELRT

G-

(2) FFFHRAERNEDPRESEREND 0.9FLY REVEHE
EABREFThE, MEIEGEEREOEES 27T, R FRAESRN
ENBESEREND 0.9 FL 0 REVHESITEREREORIT « ELFOWRE
ZEETD, WMAVBREEROX, EREREOER, LKL BEL
D 3IXNLHELNDEON, HERDEL TS,
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[EfEtERE (R

FEfatERiE (Bl

Z=EHT

BFF#RMERPOORAVEEZHLIZTT, £/, EE (D, @) Th~k:
FHMROANPLHONIWMAVERZRE 27T,

[FFIFRMERNOEDNEITER (BSEH 0. 360MPa (gage)) (Zxi L7
ZOE (15 0.142%/d) KRB ERAAEEL LT, EFFHAES1»L0MRA
WERASHIM (7 BR) $0.16%/d —EICRELTWS, Z0OE, Bz $
0.16%/d (2T 3 RFIFHRAESREAZ, Bb/ h3WEEETRE (B (K
ELEELTY, F3IZTT2E0#0.40MPalgage] ThH Y, EFFHRMEERN
FEA@BITRERIZH L TRBERAATNS,

ek, ERICIHIEEOMBIZEERN WA

LERL TR =— FRTREHEh TV 3,
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T=aF AERHE{LREOME T 7 4 VIBREDROREIZOWNT

T=a 7 AERHEREOMETF 74 Z 2L 5T o/ AVREDEOH
MEfe LT%EANTWS, FROMETF 7 4 AL ZIZ20 Tk, WA
OITHREICBWT 7 A A ZBREDEN. IT%LUETHEZ LEEELTWY
B

WMRF 7 A NFOAMIIN T A@H#EEZ L — FRIZLEVWOT, =7/
EFENEEXIBRAMEERTHBIZ, =70 ART T AHMEICEE - At
THZ L VREEEINS,

a. IRERVEBESEIZONT

AFHE TERE L-FEMFERICB T, EFRHBAESRAIZI0TERE &
7Y, RFFEMERPODREREBHFICLYV T2 7 ANOREN L
A+5, T=2aF7 2ANORERESCTI2CEEE TCOLRTHE D,
T =27 AZERHEREBIIREL TWABMETF 7 V2 ORSHERAIRE
ZEESZ L3/, EENMETTHZ LTV, £, BEIZSOWT
b, EFFHEMERBIAVRIZR LEDT I REBELRIEHSLOD,
T=a27 ARG LREEBRIZ, T2 F7AANL0ZEEALLS
ZiEhh, ThEFEEXRERDZLiIZWVWED, 74007 OMHENRE
B e - el v AT

Lo T, #biF7 4 V7 BREDRODIIHRERTE S,

b. #FEEIZOWT

T =27 ALERECREOME T 7 4 V7 ORFERITNG. kg /BT
H5, FHPEPICEFRFERERNLT =27 AH~RA VW LEZT
aY AT RTHRBEINRD &V D R RUE TR L 7o/ R 23490. 9ke
Thd, (F1EH)

Zhix, TEEBELE AT, EFTFFPFBAESHORAVL T
RFR2BE7 4N ICHREZI 3 LOLELTHMLELOTHS, 28,
IH9FRETHRFRI>FLLTEMLE, (F2EUVE12H)

Lic#ioT, 722 7 AERESERBOMEF 7 44 FI2IX, =7
INETDZICHBETELIRENHLLOT, MEF7 4 V2 REDHERIY
IIFER T X B,
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®1 T=a27AEXEEREOWET 7 4 V7 RFEERE

s -7 ¢ LB T =27 AR H{LRE
ZANFICHEBEIRD
T #70. 9kg
FFEEER #78. 9kg

#2 PFLNEHHEE (ZEZEZED)

BRI — ﬁ‘t‘ﬁifﬁﬁﬁ
X oFEH #92. 1E+01
(& 9 3F) (#92. 0E+01)

Cs¥ #93. 0E+02
Tek #95. 0E+01
BaX #92. 1E+02
Ru¥g #96. 9E+02
Ce¥H #99. 4E+02
Lakg #91. 0E+03
a8t #93. 2E+03
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FEEAES - BEICLH0EH (BAEEE  BiRHHR) STk RIc
BT S EEEZ >N T

WA B ERR (CKRkWT LOCA FFICIEEIEAMSEE, SEEABER CBWE
BAT LA EABENEET 58 RUKHESRBREHR (ONERELHR
\ZHEE RAFTANRZRERER L, MK AT 5 ORETRRIC
BT ABEEHICHOWTKREUKEICTRT,
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D e S B 53 0 > AP LA ORFFEBRD ORI L it 3 ETHTLF 4 BRI R
i L S e L., ok WHRICL O RF LENE LY E EHORRRS IprS el
NEEERN WOMMS 5T FFE% v T WFET L b L, RFFT FRTHS T ¥
i - W 3 — —|| @7 L+ s~0 4 ~DFF Y P EACHEEL, — v BT 4 FACETT B
LE#E, TH BTFAEST =y b ERET B2 T i~ 0% TR 5.
F - I ) o 5, HTTEH 5 BTTE7 £ B AR I 5,
r—isa i@ BIFLOERIT VTomEmRE=E HEL. R
5, FEioERICE bl *2Eh, — A FERT
HERE L EOE U Dx b A B YRR 5.
TN Y "5, KEH e « \_/
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THERMPOIE, YHEOEREZ LY, TEH T LT LA0HEM & OERbIC X
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XY ETAICETTE, ZOBROETEEIZOWVWTIR, FLEFRLLD
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