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FoFk FAFRHAER~OMHES (NUREG-1465 Tabled. 13
Cap Releas:™*® Early In - Vessel Ex-Vessel Late In-Vessel
Duratien (Hours) 05 13 20 0.0 Gap Release™** Early In-Vessel Ex-Vessel Late In-Vessel
DhIE (Fasesss ngs 0.05: & o Duration (Hours) 0.5 13 20 100
Halogens L] 038 825 01 Noble Gases* 0.08 095 0 0
Alkali Metals 005 025 0.3s 0.1
i Ha 005 035 025 01
Tellurivm group o 0.05 0.25 0.005 bsie':m e s S i
Barium, Strontium (1] o.02 0.1 1} Allal
Noble Metals 0 0.0025 0.0025 0 Tellorium group 0 0.0 025 0.005
Cerivm group o 0.0005 0.005 o Barium, Strontium 0 002 0.1 L]
Lanthanides 0 0.0002 0.005 0 Noble Metals 0 00025 0.0025 0
Cerium groep i} 10,0005 0.005 0
* Values shown are fractions of core inve Lanthanides 0 0.0002 0.005 0

ntory.
=* Sce Table 3.8 for a listing, of the :I.eln:nts in :.u:h gnup
*** Gap release is 3 percent & long-1

* Values shown are fractions of core inventory.
** See Thble 3.8 for a listing of the elements in each group
*** Gap release is 3 percent if long-term fuel cooling is maintained.
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LEESEERBHOMNE (Late In- \r.’>~="i* AE

ERERDE 72— ABARER{UTOLSICEEZThT V2,

+ Gap-Release/Early In-Vessel
PHEEERBROXy v 50O (Gap-Release) L. BIFtOERC
ESEFFESERITOR LI EOHAE (Early In-Vessel) #5857F,
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FFIFEstaing. FAORRIF.CHAOMHE (Ex-Vessel) BT 1 IKRIC
T LA AR OBE (Late In-Veszel) ##7F.
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Finally, there is a gencral exg that the pl | and | forms of the revised
smarn:tm as defined in NUREG-1465 are apph:abl: to high burnup and MOX fuels.
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32 Release Fractions”™

The core ventory release fizetions. by radicenwlde groups, for the paprelesse and eady
en=vessel damage phases for DBA LOCA~ are listed in Table 1 for BWEs and Table 2 for PWRs.
These frachions are applied 10 the squbkrms core wyentory deseribed i Regulstory Pogtion 3.1,

For non-LOCA events, the fractinns of the cors imventory assumed ro be e the gap for the
wvazoys wndionuclide: are given in Table 3. Thessleass bavtivns fiom Table § ms wied in
conuneion Wit e fsdon product mveniory caleulried with the wasinmn core wadial pedking
factor

" Tle selewe action Lted here bive bem defermued (o be acoepiable for we with cureuth sgpioved LWR, fiel wits apedk
Durtmg up o B30 MWOMTU The &t in flis section 1y oot be appheable o cores contining mived made (MO el
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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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3.2

Release Fractions"

The core inventory release fractions, by radionuclide groups. for the gap relense and early
m-vessel damags phases for DBA LOCAs are Listed in Table 1 for BWEs and Table 2 for PWRs,
These fractions are applied to the equilibrivm ¢ore mventory desenbed i Fegulatory Position 3.1

For non-LOCA events, the fractions of the core wventory assuned 1o be in the gap for the|
vartous radionuelides are gven m Table 3. The releass fractons from Table 3 are used
conjunction with the fizston product mventory caleulated with the maxinnum cors radial peakng
factor,
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Table 13, Comparison of PWR high burnup durations and release fi {bold entries) with those
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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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#ift-1 CSE ¥ —# ( “Removal of Iodine and Particles by Sprays in the Containment Systems

Experiment” Nuclear Technology Veol. 10, 1971 )

CSE TOEBBTORFRELTIZRT,

THEEEF 3 iR
w1
CSE ¥—# ( “Removal of Iodine and Particles by Sprays in the Containment Systems Experiment”
Nuclear Technology Vel. 10, 1971 )
CSE CORRBMTOFHEEZLUTIZTT,
TABLE N

sSpraying Systems Co, 3,/4 TG3, full cone,

bSpraying Systems Co, 3/8 A20, hellow cone.
=Spraying Systoms Co, 3/4 ASD, hellow cone.

"525 ppm boren as H:BO; in MaOH, pH 8.5,
13000 ppm beren as HaBO; in NuOH, pH 8.5 =
£3300 ppm boren as HaB0, i demineralized water pH 4.

= Spraying Systems Co. 3/4 ASO, hellow cone,
IMass medan dametor,

TABLE I Experinenta]l Coaditions~CSE Spray Tests
Expertmental Conditions—CSE Spray Tests fun Tun Run Rua Run Run
Run Run Run Run Fun Fun A3 o) A6 AT AR A-)
A3 A4 A-§ AT A-B A% :mcrv Air Alr 5t L &t & At
: = mperature, *F m o 250 250 =0 250
Atmosphere :}; x:].—r sle;,:alur S!e;a.n{a'—air she;;;—ah Stvaa;l-:-wr Prassure, paia .6 14.6 4 50 Y P
Temparature, *F 7 i
Pressure, paia 4.5 148 44 50 48 44 Nezzls type i : = = .
Drep MMD, 1210 1210 1210 1210 1220
e . a a 3 b L Guemetric itasdard deviation, v L33 133 1.5 L3 150
Drop MMD, u 1210 1210 1210 1210 0 1220 i
Geometric standard devlation, o 153 .53 1.83 150 1.50 | ohuber of acasten ] ET | 2 12 12 1
Spray rate, gal/min 12,8 488 48 43 50,5 48
Number of nozzles i 12 12 12 12 12 Tolal spray volune, g@al 510 1950 1950 1960 2020 2300
Bpray rata, gal/min 12.4 48.8 bl 48 50.5 145 ) 2.
Total spray volume, gal 510 1950 1950 1980 2020 2300 Bpriy aplution SLESSE 3 ! !
e — . : | e I r *Spraying &ystens Co. 3/4 YG3, full cone, TH2E ppm saren as HaBO, I MaOR, £ 0.5,
pray “Spraying Systems Co. 3/8 A20, hellow ccoe. {3000 ppm boron as HsBO, |n ¥aOH, pH 0.5,

#3000 ppm boron as E2BO, la cemintralized water pi 5.

IMasa median diameles.

£, ZOFRGTHONEAT LA BBEOFERELTIZFRT,

TABLE EX
Summary of Initial Spray Washout Coefficients

Eiz, ZOFHETHELREAT LA DEOFERELTIZFRT,

TABLE IX
Summary of Initial Spray Washout Coefficients

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

ZORRENE, BERUVEAZE(LEETRBEERLE A4, A6 BT A-T TO” Particulate
Iodine” MFERAHET 2 L, HHOBET—HLTEY, KEAEFELTWEWL, ZhizxL, A
T LA EEERNEL LEAS THE, 3EUEATLAHMEIALELTWAZ L3,

As Observed, min™'* A5 Observed, min™**

lodine on Total Todine on |  Total
Run | Elemental ||Particulate | Charcoal | organich Tom. | Feoanta) | ertiouiate | Charotel | ntrganich
No. Todine Iodine Paper Todine Ko, loding lodine Paper Todina
A-3 | 012 0.055 o.058 | 0.125 Ad]| oes | omr | ooes | odp
A-4|  0.495 i 0.063 0.43 A6 | 0.230 0.32 0.15¢ 0.31
A-6 0.330 0.32 0.154 0.31 A-7| o0.315 0.31 0 0.20
A-1 0.315 0.31 0 0.20 A-8 1.08 0.9% 0.385 0.96
A-8 1.08 0.8 0.365 0.96 A-9 | 120 1.15 0.548 L14
A-§ 1.20 115 0.548 114

*For first spray period, corrected for natural removal on

vessel surfaces.
*Includes iodine deposited on Maypack inlet.

ZOERNL, RERUEAXELEETHELZEBRLE A4, A6 BT A-T T®O” Particulate
Todine” MOFERAET 5 L, OB T—HLTEY, KEAERELTWARWY, Zhizx L, =
TLAREERPECLIEAS T, SBULEATLABERMELTWAZ Edibn5,
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