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[-131 Z{H#E (Bq) #4.TE+13 | #97.5E+13 | #91.2E+14
M5y - P h=B A gﬁ;ggf_? #1100.1% | #9100.4% | #9100.4%
BAEH/ o5 o [
[-131 % (-) 9 139% 1 111% #9122%

$2-3-3% U I UBRBHRELL YTV - T b= U LAREBREMIREHERT IR OO
JRFIFREMASRNO 7 B MEERIREE

A7 AV &) 7 =l 7 ¥ WSy - P b= MRS
% 5 U REHE L Lo & Tl BT Adtn
A B L MR ST AR > ¢ ) BB {bAn/ o 5 b
(MeV) © )
4. 18X 10% % 4. 20X 10* #999. 4%

(1) BREHMESERBIREERESS, 000MVd/t £ TD 7 T B2 100% 26 L 72 F Dy,
(FE2) 1FLOD3/4I1TREHE & R B R B EE55, 000MWVd/t £ TO 7 5 B 1/4ITREHES KRS

PRBEEEA5, 000MWd/tETDO D T v - F)b b= MEEERLIRE 25T L 72 4F 0
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2-4 BEHRERMOBHEIEIZONT

FLOELWEENRELE LSS ICBIT 2 BEHIZFRIBISFE T, EFFEMHESR~O
ESRERDOBHBEIEOREIZOVWT, EREHERFE TOREZLZELXEOREN Y —A
% — L Td 5 NUREG-1465 (xS - HEIE, BHEEBZBWVL TV,

1. NUREG-1465 DiRHEIE, HHEFHE OBRMEIZ W T

NUREG-1465'D Y — A Z — A%, REMEBERRNALY, FFFASSBHE LT 7V B35+
ICHHENDZRBICEDIETERRLELELOTHY, KFETHEEL TWAIERI—F R
ERBRD Y — 7V RAZONWTHRRICEEN TS, NUREG-1465 THEL L TNDH I —F R
8 2-4-1 RITFRT,

%5 2-4-13% NUREG-1465 THEB L L TWB I —4 R

Table 32 PWR Source Term Contributing Sequences

Plant Sequence Description
Surry AG LOCA (hot leg), no containment heat removal systems
TMLB' LOOF, no PCS and no AFWS
v Interfacing system LOCA
S3B SBO with RCP seal LOCA
52D-8 SBLOCA, no ECCS and H; combustion
S2D-p SBLOCA with 6" hole in containment
Zion S2DCR LOCA (2"), no ECCS no CSRS
S2DCF1 LOCA RCP seal, no ECCS, no containment sprays,
no coolers—H; burn or DCH fails containment
S2DCF2 S2DCF1 except late H; or overpressure failure of
containment
TMLU Transient, no PCS, no ECCS, no AFWS—DCH fails
containment
Oconee 3 TMLB' SBO, no active ESF systems
SIDCF LOCA (37), no ESF systems
Sequoyah S3HF1 hgg?d RCF, no ECCS, no CSRS with reactor cavity
S3HF2 S3HF1 with hot leg induced LOCA
3HF3 S3HF1 with dry reactor cavity
53B LOCA (") with SBO
TBA SBO induces hot leg LOCA—hydrogen burn fails
containment
ACD LOCA (hot leg), no ECCS no CS
S3B1 SBO delayed 4 RCP seal failures, only steam driven
AFW operates
S3HF LOCA (RCP seal), no ECCS, no CSRS
S3H LOCA (RCP seal) no ECC recirculation
SBO  Station Blackout LOCA  Loss of Coolant Accident
RCP  Reactor Coolant Pump DCH Direct Containment Heating
PCS  Fower Conversion System ESF Engineered Safety Feature

cs Containment Spray ) CSRS  CS Recirculation System
ATWS Anticipated Transient Without Scam  LOOP  Loss of Offsite Power

NUREG-1465 Ti¥, BEREFMERFIZF L ORFIFEATSE~REHIWDESRERH OEE
IZDWTE 2-4-2 RO L) RESERE 7 = — X d 2 HHEE, MERMAEZREL TW5,
NUREG-1465 OHFTHIR_RE5N TV A X 51T, NUREG-1465 D Y — R ¥ — AIE LIERICE S
BrxDBEH— U AERIILEREN Y —RAF—ATHD, ¥iC, FOLREZICREICK
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HENDBHAEDER REL RPBRTXEN R —7r AL LT, AFHMETRHELE LTS
[RHERT LOCA BRIZIKETEABERE, BEEABER BRI A 7 LA EABEENERT 5 Fi
EEUDEE TV AERBTHALOBRESNELDOTHS,

5 2-4-2 K FEFFRNESR~OKRHEMEOKRHEES (NUREG-1465 Table3. 13)

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

Duration (Hours) 0.5 1.3 20 10.0
Noble Gases** 0.05 0.95 0 0
Halogens 0.05 0.35 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 C 002 0.1 0

Noble Metals 0 0.0025 0.0025 0

Cerium group 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.

[ FHEROE T = — REAE L UTFOL S ICEREN TS, A
+ Gap—Release/Early In—Vessel
REHEBEREZOX ¥y vy 715D (Gap-Release) &, MREIDOEMIZHES FFIFE
RHEEE TOFLMGDOKE (Early In-Vessel) Z187E,
» Ex-Vessel/Late In-Vessel
R IFRREE®R, FIAOERMIFLILOME (Ex-Vessel) KT 1 FRICHLE LIS

L LR O (Late In-Vessel) Z4H7E, P

HEPRELTHOLLELPEMERKBL, RFRARIBETIERERDY A I TITo
W, MAAP AW =1a3EERT 3 BIE DARITAE R & NUREG-1465 DIBEZ LB+ 5 &, H2-4-3 K
Dy Lia,

F2-4-3FK VBB IORTFFERBPIBETAIETOFI A IV THE
REIEERENRBL, | FOEMARGL, BEEMR
Fy o 7O HAEDER | R EFFEEmE2HETS

B & 5 HAR E TOHIM
MAAP AT &5 S 0~#719 4> 919 43 ~%9 1. 6 ¥
NUREG-1465 0~30 4y 30 43 ~ 1.8 BEfE

BLDERMBBE R OREFEABRBEOI A I 7220 T, ZIERULTHY, BHZERY
BREZHEHENWAOHMOBESRERICKE REX RV EEW LTV 5,
NUREG-1465 D YV — A Z— AL, (KRIEEREZXHRIZLTWS, FO7EH, KEIZBWT,
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NUREG-1465 DY —AZ—LAh (LUF, [EBHFY—RFZ—L5] L)) ZEBBRERKRTY Z
VeI b=y ABREBICHBEHCERT A5 EOBEICE L, 1999 45 461 [E] ACRS
(Advisory Committee on Reactor Safeguards) &L IZBWVTEmMARENTWS, £IZT
i%, ACRS 75, BRREEEEREIR Y T - 7V b= LRAEALHIREL~D8 A 2 DU THT
THDITIIFEN Y —VORBROERT — Y ORERKEL 2 AV MRRIATNWS, Zh
iRt L, NRNCRA¥ v 7%, EEHIZY —RZ—L~OEBIIRVWEZBZLND EFHAL TS,
Z D%, FHRET = — XOfGERE R V& IZE S Vv — 7 OREEIE I 2 2 EFIZONT
BF XL TORRPMTONTEY, ZOFREEN ERI/NRC 02-2022(2002 45 11 A)ICE & HH
NI TWS, ZOEMROBRELELT, UTICRTEY, MRTREBEFESZET O
TWAH00, BMBBEERERTY 7Y - v b=y AREBEYREHIX L THEH Y — 2
Z—ADOBRIZOVWTEHEEIN TS HDTIERYY,

. : . : , o
Finally, there is a general expectation that the ph;:-ncal and ?hctmcal forms o revised
source terms as defined in NUREG-1465 are applicable to high bumup and MOX fuels.

(ERI/NRC 02-202 %54 %)

Him SN o ERBEEREHT, BRSO R KABEE T56Wd/t, JF.OIFEIRBERE 506Wd/t % %t
BKELTWS,

BEF AR OB ROFRE L OREINTE, &7 = — XOMGHE & OB MAEIFHN~D R H
FEIZONT, BIHE 1 OF 2-4-1-1 ERUE 2-4-1-2 £IZ/RT (ERI/NRC 02-202 Table 3.1 %
W Table 3.12) , #DH v aNOfEIZ, NUREG-1465 DEZTRL TW5, £/, BEOEEH
H—OMICHFRIN TV HDIE, "RV NTE—OEELREEESNRISTLBEICBITHEE
MEOHRETH D, TNENDOEREIZ DOV T NUREG-1465 & &< —F L TW5D LIRS 21 A3
NUREG-1465 »H K& 725 X 9 REYEITRE IO TRV,

P EO@ERORERE LT, ERI/NRC 02-202 TiE, BIALAEEXLO LB @REEERENCR L
Tt NUREG-1465 DY — A ¥ — LA ZEATE 5 b0 LTI T 5,

2B, KEOHHIEAETH S Regulatory Guide @ 1. 183 (2 TIE, NUREG-1465 Fak DA
FE LR EHME TRK 626Wd/t £ TORBEEOREILE TERHTEZ LD LED TN D,

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

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

For non-LOCA eveants, 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 product mventory calculated with the maximum core radial peaking
factor.

*® The relesse fractions listad here have been dstermined to be acceptable for use with currensly spproved LWR finel with a peak
burmp w to 62.000 MWDMIU. The data m this section may not be applicable to cores containng mixed oxade (MOX) fuel

ZOBROLEH Y —RAZ—LE@BBRERLY Z v - TV =0 AREB{EHREHCER T
HBEOBBE I L TRMMThATEY, 2011 £1 A1, V7 4 TESIHEF» HRE
ENH I TS (SAND2011-01287)

ERBEEREI R Y T v - T =0 LREB(ICHBREIOBINEIEIE, A1 0FE2-4-1-3 K
RO 2-4-1-4 RITFRT LBV, EBRBEREOZNLELL ERSZBOTIIRWVWI LBRE
nTns, ZoOZ b, HEREIZBWTIE, NUREG-1465 DEREEREIC YT - 7V b=
U LREBMIEYIBREOBERIZOWTEESINDI DO TIEIRWVWEEZR D, B 2-4-4 RIZENHD
T—EEREET S,

B 2-4-4 K 2RHEIE TOBMESR~ORHEIE DR

ERI/NRC SAND
ERI/NRC SAND
02-202 2011-0128
NUREG-1465 02-202 2011-0128
(9T« TN b= L ("5« PN b= A
(BRMRMEREREL) * (B PRBEREIREL)
RAE(LIRED * RAER{LRED

FH A 1.0 1.0 1.0 0.97 0.96
LOFHR 0.75 0.85 0. 82 0. 60 0. 62
Cs ¥ 0.75 0.75 0.75 0.31 0. 55

X EREOEIETIIN TSR, EHEEZER L,

PEDEIIT, MRTREBEEERHS HLOD, REOCHMATIE, BREEREEOY S
Yo IN b=y AREEBIEOBEHCK L THEH Y —RAFZ— L EBEINTVD HDOTIERW
Z L Regulatory Guide 1.183, ERI/NRC 02-202 F2 X Sandia Report IZ- RS TV 5,

IBFERT 3 B OBREEE RO ERBEEIL, V7 VBETE56Nd/t, V7 - =T A
IRABLYIREL T 456Wd/t TH D Z &5, ERI/NRC 02-202 (Z8() 5@ A4, REEEED

3 Accident Sorce Terms for Light-Water Nuclear Power Plants Using High-Burnup or MOX
Fuel
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B PRBERE 75GWd/t T8 Sandia Report i FH#EEH, BREIHESEOEEBRIEEE 596Wd/t L s
LEAGEEANICSH 5, 7=, ARER 3 BFOBREHEORERFEEIXY 7 K T61GWd/t, ¥
F v s I b= MREBRCYIREL T 53GWd/t TH Y, Regulatory Guide 1.183 ITxEh bl
%, REHEORRBRIEE 626Wd/t OFEENICH D, Z D7, PREFT 3 BFICHL, £
AEEEINTWARAWER Y —2A ¥ —LAOEAIXFREL H S h 5,

ERI/NRC 02-202 (2R SN HEEIEOEEICOWTIE, EMFOER LS TND I L,
Sandia Report iEEOEIEIZS>WVWTH, U T2« T = AREBR{LOBREHZ DWW TIZE—D
BB ROBREZMRE LIEBITICE EFE-oTEY, KE NRC IZA—Y T4 XENTHD T
RNWZ L EEBEL, SEIOFMIZIBTIX, NUREG-1465 DEIEE AV =,

59-7-¥ 2-4-5



2. BB N—TORRIZHONT

NUREG-1465 DEREEEBREIR RY T v « 7V b=y MREBILHREIOBEAIC >V T, Al
BOEBY, BECHMATIE, BTEINDILOTRR2VWLOD, BREEREERVCYT Y - 7
v b= NRAEBREIRENT 5 NUREG-1465 D3 FICE4 5 HPFE TOFEMDO T T, NUREG-
1465 IZHRTRELRHHBIEPRBRESIN TV IBEEIN—TLH 5, AFFETHWW=ET LT
DOFHHIZIBNT, FEREIN—TONREHERT 5,

BREICHH SN E T 587 V— T ORNRECRFIFEEN QKRS MESHE )
HDH BT L DR REIHEANBRIBRBEOEEN ~vBREPRAIA X A < HREITRT
LDEEIN—TDORNREENENSE 2-4-5 RRUE 2-4-6 RIZFT, V7 - IV I=U LR
BERLIREHI RT3 % NUREG-1465 D A ICBIT 2 HMAF TOFIMD T, NUREG-1465 (Zt~T
RELRBHEIEPRBEIN TS Te L RuFHIZOWTIE, % 2-4-5 REUE 2-4-6 RITRT
ERY, FREEERESFMICBITIFSEEIEL, BEEHECRERZEELZRIET
L O TR,

(1) BREICHH SN BAHEHEONRIZONT (1-131 SMEHEE, v FR/LF 0.5MeV #

5)

L SR PN R OVGBSSR R O 51 < BRI AE BRI BT A BB ICHH S h a i E Iz o
T, NUREG-1465 (ZRENAHEEE I/ NV—T7ORNRE LT I-131 HMBHRER Oy M= FLF
0. 5MeV EE DE%E 5 2-4-5 RITRT, 1-131 HHBEBEII v sy (X H5FH) 15 92%,
CsEMBKI2%, FOMBH6%LIE->TED, yBRTIIF0. 5MeVIAEIIFH T ABHKI93%,
rayy (LH5FF) 3 7%, CsEPHL%, FOMBKL1%LERSTVS,
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B;2-4-5% (1/2) BEICHEEINIBEHEDEOEEE S LV—TDNER
(I-131 HHEHRE)

Bl L — mﬂmfﬁf“ o ‘:/f
i A A YR #90.0x10° 0
X OFH #7.9%x10° 92

Cs ¥ %9 1. 7X 10" 2
Te 38 %7 3.8x 10" <1
Ba ¥f £ 6.1x 10" <1
Ru 3§ #15.9X10% <1
Ce 38 %9 2.2X 10" 3
La 3§ 9 1.7x10% 2
Gl #18.6x10° 100

(F1) 7 HHEEKRHE
(F2) ADEESHEZNBRIAL 2HTIZHDT-E

B;2-4-5% (2/2) BEICHHEINAHEHAMEDEOEEE S L—TDNER
(y B3 3—0. 5MeV #E)

. iy Gan)e S=8 - e PR
EEISN—T (5) (%)
A #8.7x10% 93
X OFH #6.2x10M 7
Cs 3| 1.7x108 <1
Te ¥ #93.1x10% <1
Ba 18 #1 1. 7x10% <1
Ru 35 #99.9Xx10% <1
Ce 11 1. 1x101 <1
La 38 #12.9x101 <1
e #9.3x10% 100

(FE1) 7 HEEEKRHE
(F2) AZEMESH B ZNEBLAL 2HTICHO-E
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2) BEFFRENOBEAMEMEN OO N <RI L 5P RGIEEARRFEOEEY <~ B E)
AHAT YA o Hr~<BEBEORNGFIZONWT

g 1 2 GRIREF O B1E < IS RIS BT AR TFIFRENOBIRIEME N D OBEEN
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H2-4-6 RITFRT, /MAREBRNE %, ~aFy (LH5FH 4 85%, CsEB’W5%, %
DAHKI B % & 72> TWD,
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E%ﬁV7ﬁ&62?JV#4yﬁV7ﬁi o~
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&% #7 8.6 10 100

(1) PRHE=A0#KICET5 7 AREERE
(FE2) APEESHEZMEBEEAL 2HTICTHDIE
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Table 3.12

(B 1)

% 2-4-1-1 & ERI/NRC 02-202 (2B DRI~ DI (BRBEERE

Table 3.1 PWR Rel Into Containment (High Burnup Fuel)*
Gap Rel Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 04 (05) 14 (13) 20 (20) 10,0 (100)
Noble Gases 0.05; 0.07; 0 07; 007; NE* 0.63, 0.63; 063; 0 65; 1.0TR 03 (0) o(0
(0.05)
Halogens 0.05 (0.05) 0.35; 0.95TR (0 35) 0.25 (0.25) 0.2 (0.1)
Alkali Metals 0.05 (0.05) 0.25; 0.90TR (0 25) 0.35 (0.35) 0.1 (01)
Tellunum group 0.005 (0) 0.10; 0.30; 0.30; 0.35, 0.7TR 0.40 (0.25) 0.20 (0.005)
(0.05)
Barium, Srontium 0 (0) 002; "** (0.02) 0.1 (0.1) 0 (0)
Noble Metals (0) (0.0025) (0.0025) (0)
Mo, Te 0 015,02;0.2;0.2; 0.7TR? 002;0.02;0.2;02; TR 0; 0; 0.05; 0.05, TR
Ru, Rh, Pd 0 0 0025; 0.0025; 0,01, 0.01; 00025; 0.02; 0.02; 0.02; TR 001;0.01;0.01;0 10, TR
0.02TR
Cenum group {0) (0.0005) {0.005) {0y
Ce 0 0.0002, 0 0005; 0.01; 0.01; 0.005; 0 005, 001; 0.01; TR 0
0.02TR
Pu, Zr 0 0.0001; 0 0005; 0.001; 0.002; | 0005, 0005; 0.01; 0.01; TR 0
0 002TR
Np 0 0 001; 0.01; 0.01; 0.01; 0 005; 0 005; 0.01; 0.01; TR 1]
Lanthamdes (one group®) 0; 0; 0; (0) 0.0005; 0.002; 0.01 (0.0002) 0005; 0.01; 0.01 (0.005) 0; 0; 0(0)
La, Eu, P'r, Nb 0,0 0 0002; 0.02TR 0005, TR 0, TR
Y, Nd, Am, Cm 0,0 0.0002; 0.002TR 0.005; TR 0; TR
Nb 00 0.002; 0.002TR 0.005; TR 0; TR
P, Sm 00 0.0002; 0.002TR 0.005;, TR 0, TR

* Note that 1t was the panel's understanding that only about 1/3 of the core will be high burnup fuel. This 1s a significant deviation from the past when aceident
analyses were performed for cores that were uniformly burned usually to 39 GWdh

1
2
3
[

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
TR = total release, The practice in France is to assign all releases following the gap release phase to the early in-vessel phase.
NE=No entry; the panel member concluded that there was insufficient information upon which to base an informed opinion.

Barium should not be treated the same as Strontium. There is experimental evidence that barium is much more volatile than strontium, VERCORS and

HU/V1 (ORNL) experiments cited; these show a 50% release from the fuel and a 10% delivery to the containment. Strontium has a 10% release from fuel and
2% to the containment, based upon all data available to date, ) B .
* Three panel members retained the NUREG-1465 lanthanide grouping, e.g., one group, while two panel members subdivided the group into four subgroups.

% 2-4-1-23F& ERI/NRC 02-202 IZH\T MBS ~OKH (V72 - 7N b=y LAREE(LD

MOX Rel

Into Containment

#REL

Gap Release Early In-Vessel Ex-Yessel Late In-Vessel
Duration (Hours) 0.3;0.4,0.4; 04,04 (05)' 14;1.4;1.4; 1.4, 1.5 (1.3) 2.0 (2.0) 100 (100)
Noble Gases 005, 005, 005; 0.05;, 007 0.65; 0.65; 0.75; 0.93; 0,02;0.3,03; TR (0) 0 (0)
(0.05) 0.95 TR (0.95)
Halogens 0 05; 0 05; 0.05; 0.05; 0.07 0.325; 0.35; 0.35, 0.375; 015; 0.2;0.25; 0.25; TR 0.2;0.2;0.2;0.2; TR (0.1)
{0.05) 0.95TR (0 35) (0.25)
Alkal Metals 0 05; 0.05; 0.05; 0.05; 0.07 0.25; 0.30; 0 30, 0 30; 0.65TR 0.25; 0.25; 0.30; 0.30; TR 0.10, 0.15; 0.15, 0 15, TR
(0.25) (0.35) (0.1)

Tellurium group

0; 0; 0; 0,005; 0.005 (0)

0.1;0.15; 0.3; 0.35; 0.7TR
0.

0.4; 0.4; 0.4; 0.4; TR (0.25)

0.1;02;02;02; TR (0.005)

Barium, Strontium

NE’, NE, NE; 0, 0 (0)

NE, NE, NE; 0.01; 0.1 (0.02)

NE, NE, NE; 0.1; 0.1 (0.1)

NE, NE, NE, 0; 005 (0)

Noble Metals
Mo, Te
Ru, Rh, Pd

(0)
NE, NE, NE; 0,0
NE, NE, NE; 0; 0

(0 0025)
NE, NE, NE; 0.1; 0.1
NE, NE, NE; 0.05; 0.1

(0.0025)
NE, NE, NE, 0 01, 0 01
NE, NE, NE; 0.01; 0 01

)
NE, NE, NE; 0.1; 0.1
NE, NE, NE, 0.01, 001

Cerium group
Ce
Pu, Zr
Np

(0)
NE, NE, NE; 0; 0
NE, NE, NE, 0, 0
NE, NE, NE; 0; 0

(0.0005)

NE, NE, NE, NE; 0.01
NE, NE, NE; NE; 0.001
NE, NE, NE; NE; 0.01

(0.005)
NE, NE, NE; 0.01; 0 01
NE, NE, NE; 0.001; 0.001
NE, NE, NE, 0.01; 0 02

(@)
NE, NE, NE; NE, 0
NE, NE, NE; NE; 0
NE, NE, NE; NE; 0

Lanthamdes

NE, NE, NE; 0, 0(0)

NE, NE, NE; NE; 0.005
(0.0002)

NE, NE, NE, NE, 0.01 (0 005)

NE, NE, NE; NE; 0(0)

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
TR = total release. The practice in France 1s to not divide the source term into early in-vessel, ex-vessel, and late mn-vessel phases.

NE = No entry; the panel member concluded that there was msufficient information upon which to base an informed opinion.
The values in Table 3.12 are for releases from the MOX assemblies in the core and not from the LEU assemblies,
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Table 13. Comparison of PWR high burnup durations and release fractions (bold entries) with those
recommended for PWRs in NUREG-1465 (parenthetical entries).

Gap Release In-vessel Release Ex-vessel Release Late In-vessel Release
Duration (hours) 022 45 48 143
ID.&I i1 .Si iz.ui imi
Release Fractions of
Radionuclide Groups
Noble Gases 0.017 054 0.011 0.003
(Kr Xe) (0.05) (0.85) (D) (0)
Halogens 0.004 0.37 0.011 0.21
(Br.l) (0.05) (0.35) (0.25) (D.10)
Alkali Metals 0.003 0.23 0.02 0.06
(Rb. Cs) (0.05) (0.25) (0.35) (D.10)
Alkaline Earths 0.0008 0.004 0.003 -
(Sr. Ba) 0} (0.02) (0.10) )
Tellurium Group 0.004 0.30 0.003 0.10
{Te. Se. Sb) D) (D.05) (0.25) (D.005)
Molybdenum - 0.08 0.01 0.03
(Mo, Te, Nb) (0.0025) (0.0025) (0)
Noble Metals - 0.006 [0.0025] -
(Ru. Pd. Rh, etc.) (0.0025)
Lanthanides - 1.5x107 1.3x10-5 -
(Y.La Sm. Pr. etc) 2x107) {0.005)
Cerium Group - 1.5x107 2.4x107 -
(Ce, Pu, Zr, etc) (5x10%) (0.005)

2-4-1-43% SAND2011-0128IZB1T MBS ~DH (V7> « 7 b= NMESER{LYR
EH
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 | Release Ex-vessel Release Late In-vessel Rel
Duration (hours) 0.36 44 65 16
0.50 1.3 20 10
Release Fractions of
Radionuclide Groups
Noble Gases 0.028 0.86 0.05 0.026
(Kr.Xe) (0.050) (0.95) (0) [1)]
Halogens 0.028 0.48 0.06 0.055
(Br.l) (0.050) (0.35) (0.25) (0.10)
Alkali Metals 0.014 0.44 0.07 0.025
(Rb. Cs) (0.050) (0.25) (0.35) (0.10)
Alkaline Earths - 0.0015 0.008 9x10™
(Sr. Ba) (0.020) (0.1) )
Tellurium Group 0.014 0.48 0.04 0.055
(Te, Se. Sb) 0) (0.05) (0.25) (0.005)
Molybdenum - 0.27 [0.0025) 0.024
(Mo, Tc. Nb) (0.0025) (0)
Noble Metals - 0.005 [0.0025] 3 x10™
(Ru. Pd, Rh, etc.) (0.0025) {0)
Lanthanides - 1.1 x107 3x10° -
(Y.La, Sm. Pr. etc.) (0.0002) (0.005)
Cerium Group - 1.0 x107 5 x10” -
(Ce, Pu, Zr, etc.) (0.0005) (0.005)
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2-6 X OFDLFEEREROREIZOWNT

FLDOELWEESREAE LEEESOFRREIEEOEBFEHICHRLIBITIIFEMETIE, L o>F0FE
RIS T A2FES S L LT RG1.195 “Methods and Assumptions for Evaluating

Radiological Consequences of Design Basis Accidents at Light Water Nuclear Power Reactors”

TRENEL S ROFESEZANTND,

R FIF MBI~ DS RERY O HEIE O EICH = NUREG-1465 2% X 5 FO(LFF
REIZXIT 5 FEREICOVTOREEH DD, RIFRMERNORED pd 87U EOHE L
ENTVS, (BHEEZII>FOILERLOS>RIIS%EBALNI L, AEIOSRIIEBHL O>FE
D 3% (0.15%) =Mz 72\ (95%BRIFIR) )

BB CHREST AV —F VY AD XL, BEROBMERA LA OBEELEEL, pHFFER X
WIRWATEEMER H DHEITIE, B X SR ~DOERBIGHERE R LOMAELHY, EERELD
ROFEFEVPRELLNTIARL O BOFER SO RELS RS, WKL ORI OV NTOER
LEICLY —EBDEBHRENRIADLOIIR L, AL 5 RIIFEROEEHREZ RADRNZ &
nh, RFFBMNERIMNE~ORHOBA»LITE#L DROFENEETHHZ L 2BEZ,
AT TIEL 5 BOMFERRED L OFEREOREIZOVWTUTO LB B, RELE.

NUREG-1465 Tix, X 5FEDLFHEZ L OFEEIEICBIL T pH< 7 DFHE TOEERZEDT
WIE7en A, K9 ROLFERRED L OREICB L T, NUREG/CR-5732 ” Iodine Chemical Forms
in LWR Severe Accidents” Z5|F L T\ 5%, NUREG/CR-5732 TiX, pH & X 5 ROEERIA IR
HARE LT, pH OETICHES TEE Y 5 B~0OEREIEHEMT MR E2R4 L & bIT, pH
TR R ENDIBAROREN2VEBRENTIZONWT, EREHEO L > BFERREICEL
TEEDOTZ v MIXT 55 liZ1T> T 5,

pHIAER 2SN TV ABEEORREEZHE 2-6-1K, pHIRELRRINBRWEEOEREFE 262K
{2~ T, PWR T FJ A BUEMARR LR Surry OFHEFRER TIX, o REBIH TWDHEEIE, 1F
F2EN 1722 THFREIBIZRDDITH LT, pH BPREINTHWRWESITE, 1334
ENERY OFLRD, 72, BRI OIFRITHOVTD, EFITNIVEIESTHSA, pHEEL
TWAHEEID L, pHREINTWRWEAEDIZI A, LVBLIRH/ERINIRINTVS,

59-7-¥f 2-6-1



H2-6-1% HEAKEHEFOH HELEEED L S FLFEHRE
(NUREG/CR-5732, Table 3.6)

Table 3.6 Distribution of iodine species for pH lled above 7

Fraction of total iodine in containment (%)

Plant Accident L (g) L () I CHSI (g)
Grand Gulf TCy 0.05 0.03 99.92 0.001
TQUV y 0.01 0.03 99.96 0.0003
Peach Bottom AE y 0.002 0.03 99.97 0.0001
TC2 y 0.02 0.03 99.95 0.0004
Sequoyah TBA 021 0.03 99.76 0.004
Surry TMLB' ¥ 1.9 0.03 98.0 0.03
AB y 24 0.03 97.5 0.03

F2-62FK HERKEHRKOHABLZERLZ2WESO L 5> FBLFEE
(NUREG/CR-5732, Table 3.7)

Table 3.7 Distribution of iodine species for uncontrolled pH

Fraction of total jodine in containment (%)

Plant Accident L (g L (9 r CH,I (g)
Grand Gulf TC ¥ 26.6 153 580 0.2
TQUV y 6.6 183 751 0.06
Peach Bottom AE v 16 21.6 76.8 0.01
TCZ ¥ 10.9 18.0 71.0 0.07
Sequoyah TBA 69.2 9.9 20.5 04
Surry TMLB' ¥ 97.1 1.5 0.7 0.7
AB y 976 1.2 0.6 0.6

Zorii, FLOELWERENEELEEEORESRHEZEZE LIS RIOFHEDOHEEITIL,
NUREG/CR-5732 T/R&EMN S pH B SN TVl Surry OFHlRERIC L 5 FOFEERIE TN
&, BT FHE LORTFHELER LB RFMEREERET LI L, LV oBANLEER
L, RG.1.195 DX HEDLFHHERI L OFERE (F2-6-3KBMW) ZHVWHZ L L LK,

% 2-6-3 % NUREG-1465 & R.G. 1. 195 28T 5 L 9 EDO(LFEFRE T L OFEEEIE O B

NUREG-1465 R.G.1.195
L > R 4.85% 91%
L PR3 0.15% 4%
BFREOHE 95% 5%
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2-T FRFIFBRMERE~DOERL 5> ROLBEHRIZONT

JRFIFREMAARNICE T 2 EE L 5 BOBRILERIZOVWTE, MEEAN RFARERNTHE
# (LLT, [NUPECI &9, ) (X ZHEt TRk 9 4E B NUREG-1465 D Y — A Z — A& Wi
SHEME R EOFHRICEE T 2MEE] ITBWT, CSE A6 ERICESERTEIRTWVWS, BR
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TABLE 1

Physical Conditions Common to All Spray Experiments

Volume above deck including drywell | 21 005 ft? 505 m?
Surface area above deck including
drywell 6 140 nt* 569 m*
Surface area/volume 0.293/ft | 0.958/m
Cross-section area, main vessel 490 ft* 45.5 m*
Crosas-section area, drywell o5 ft* 8.8 m*
Volume, middle room 2 089 ft? 59 m?
Surface area, middle room 1 3683 {t* 127 m?
Volume, lower room 3 384 1t? 86 m?
Surface area, lower room 2 0BT ft* 191 m*
Total volume of all rooms 26 477 £t° 751 m?
Total surface area, all rooms 0 560 ft* 888 m?
Drop fall height to deck 33.8 1t 10.3 m
Drop fall height to drywell bottom 60.5 £t 18.4m
Surface coating All Interlor surfaces coated with
phenolic paint®*
Thermal insulation All exterior surfaces covered with
1-in. Fiberglas insulation®

“Two coats FPhenoline 302 over one coat Phenoline 300 primer,
The Carboline Co., St. Louls, Missouri.

bl = 0.027 Btu/(h ft*) (°F/It) at 200°F, Type PF-615, Owens-
Corning Fiberglas Corp.
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