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% — L Td 5 NUREG-1465 (xS - HEIE, BHEEBZBWVL TV,

1. NUREG-1465 DtH#EIS, MHRMOBRAEIZ W T

NUREG-1465'0D Y — A & — A, MREHEBEMERA LY, RTFARSEIELT 7Y 2355+
CHREHSNDRBIZELETERNRLLIZLOTHY, FFFHETHEL TV HFEHI—F X
ERIRD Y — 7 ROV THHRIZEEN TV S, NUREG-1465 THEL LTNDH I —F R

2 2-4-1 RITTRT,

85 2-4-1 & NUREG-1465 THREL LTWVWB I —F R

Table 32 PWR Source Term Contributing Sequences

Plant Sequence Description
Surry AG LOCA (hot leg), no containment heat removal systems
TMLB' LOOP, no PCS and no AFWS
v Interfacing system LOCA
S3iB 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 RCFP 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 }lfr)ugsd RCF, no ECCS, no CSRS with reactor cavity
S3HF2 S3HF1 with hot leg induced LOCA
3HF3 S3HF1 with dry reactor cavity
S3B LOCA (}4") 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 gperates
S3HF LOCA (RCP seal), no ECCS, no CSRS
S3H LOCA (RCP seal) no ECC recirculation

SBO  Station Blackout
RCP  Reactor Coolant Pump

PCS  FPower Conversion System

cs Containment Spray )
ATWS Anticipated Transient Without Scam ~ LOOP  Loss of Offsite Power

LOCA  Loss of Coolant Accident
DCH Direct Containment Heating
ESF Engineered Safety Feature
CSRS  CS Recirculation System

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

! Accident Source Terms for Light—Water Nuclear Power Plants
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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
Tellurium 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 1s maintained.
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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
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MAAP AT &5 S 0~#719 4> 919 43 ~%9 1. 6 ¥
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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 radionuclide 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-L OCA 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 inventory calculated with the maximum core radial peaking
factor.

'® The relesse fractions listad here have been dstermined to be acceptable for use with currensiy approved LWR fnel with a peak
burmp w to 62.000 MWD'MIU. The data m this section may not be applicable to cores contaimng ruxed 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 =,
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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,

BRI S5 BB T 5 SV — 7T ORNRE R FIFEREN OB EYE H
BDA 2RI XD FPREEENRIREOEEST IBR AL X A v H < HEIRT
LDEEIN—TORNREENENSE 2-4-5 RRUVE 2-4-6 RIZFT, V70 - V=D 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) BEICHHSH3BEEDEORFICOWT (1-131 SHBHEE, vHBTR/LX 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—TORNRE LT I-131 HMBHRER Py M= FLF
0. 5MeV EDEZE 2-4-5 RITRT, [-131 ZMEBRE I 27V (X5FH) 38 92%,
CsEPKI2%, ZTDOMPKI6 %L 2>TEYD, yBRTFILF0.5MeV AR IIH A AHHH 93%,
rayy (LH5FFH) 3 7%, CsEPHL%, FOMBPKL1%LERSTVS,
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B;2-4-5% (1/2) BEICHEEINIBEHEDEOEEE S LV—TDNER
(I-131 HHEHRE)

e —7 M’“jj? ’ £
i A% #0.0x10° 0
X o FH #17.9%x10% 92

Cs ¥ 1. 7x10%2 2
Te 38 #93.8x10" <1
Ba ¥f % 6.1 10" <1
Ru 3§ #95.9x10% <1
Ce 3 %9 2.2%x10% 3
La 3§ 9 1.7x10%2 2
Gl % 8.6Xx10% 100

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

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

A i Ganyiy € Sici=y - e PIER
BRI —7 (5) (%)
i AR % 8.7X10% 93
BQUE = <} #16.2Xx10" 7
Cs 9 1.7x108 <1
Te 38 #3.1x10% <1
Ba 38 9 1.7x10"2 <1
Ru 38 #9.9x10Y <1
Ce 38 1. 1x 101 <1
La 38 % 2.9x101 <1
aF #9.3%x10% 100

(FE1) 7 HEEEKRHE
(F2) AZEMESH B ZNEBLAL 2HTICHO-E
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2) BEFFRENOBESHAMEMEN DN < BRI L DR RGIEEABRRFEOEEYT B E )
AHA %A Hr<HBEBEONRIZOWT

g 1 2 GRIREF O #I1E < GRS RIS BT A ETFIFRENOBEME b OEEN >
THREORDA ¥ A U H <RI ONT, NUREG-1465 (TRENDEEEIN—TDONR%E
H2-4-6 RITFRT, /MAREBRNE %, ~aFy (LH5FH 4 85%, CsEB’W5%, %
DAHKI B % & 72> TWD,

246K BETFREENOHSFMHENGOT  <HBITLS
HR R R AR OBIE S FHMEIZ B T AR S V— T DOAR

EﬁﬁVVﬁ&WX?JV#JyﬁVVﬁE o~
=3 Ve @1, 2
(mSv) 2
AR #4.1x10 5
BVE S #97.3%10? 85
Cs ¥ # 4. 7x 10" 5
Te 3 #1.1x10" 1
Ba § #11.3x10" 2
Ru 3§ #15.1X10™ <1
Ce 38 #12.0x10™" <1
La 3§ #11.6X10! 2
&% #7 8.6 10 100

(1) PRHE=A0#KICET5 7 AREERE
(FE2) APEESHEZMEBEEAL 2HTICTHDIE
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3. AEIOFHEET NV TOFHE & MAAP fZAT T DOFHli D LBz >\ T

AFETRWEZET NV TOHII FHEOREREZE 2-4-7T RITRT, B 2-4-7T RITREIhiz X
1T, FREHEZEOBEME (FLOELWEE) ITRIBISFMIBNT, RESEELT
WAHIE BRI, ERNEERFO IQENITAKN DIV A E N HEFEMEIC L A81EL

BRONEBEREDO (QFRTFIFRENOBNEDEN OO <RI L 581X,

B SN BURERIC X 58I ] Th 5,

[@KRRHF~

B 2-4-TR PREEEORESE FLOFLWEE) IR 80 < FHM

(A7 FERHY OFER)

7 RBOESHRE (uSy) Fws

SR EEIE < AL <
WIE BB R
(1 (1 e
ESY Y R o
OEFFEBRNOKREDE S . _
A %9 3.3X10% = #73.3X102
DH <RI L BEEL
- @OKRFT P~ SR E @5 TR o —_
ﬁ MBDH I X B BT ' o
ﬁ @EAMIARDOBYBENLH o G 7.5
T stemEc X s Tl — o '
Mt (O+2+@) #71.8%10° #6.2x10° #8.0x10°
@OEFFEBRNOKEEDE S
A %9 1.2x10 — 9 1.2x10
DH <RI L BEEL
A
3 |ORAAEH SRR $17.3x107" #3.0x107% $17.6x107"
| cxawm< ' o o
Mt (@+®) 9 1.2x10 #13.0X102 9 1.2X10
=) &t
414 € 6.2 iy 2174
(O+@+@+@+®) " " s
M1 FREHZEANT~RZ (DF=50) OEFHAZERE. 1 BEIZ6 RNV 18 5, 2 BLURRIX

%2
X3

%4

6 R 72V 1 BFRSATB D & U TR

NBERZBW T~ A7 (DF=50) DEHEER
RIZBITD [EHREOEFH (D+O+@+@D+®) | UANOEKIEILX, EHEIEIHE %

MEFEAL 2HIC DT E

ZHmBEOGH (D+OQ+@+@+®) | OHER, FHEMEIHEZEY EIFT247
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ZD3ODFITERICEER LT, KB THWET NV TOFEAMA MAAP fi#AT TOFH & Lt
BLT, RFHTHDHZ LETT,
(1) ZENITHAK» LB A ENT-HRHEDEIC L 2 P REIEENTORKILS

FREEENTOFHIIIZH LT, FXFMTHWEET LV COFERRTFHTHLL L %
BT 5708, R IFHRAARNLORESIEZ BT Z L TEHET 5,

a. SEIOFHIZE T 2R FIFENESRN TOZEE)IZONT

FORENSEZY, BREYESRFFEMESRPOREINEETDA A—TITon
TiE, (2. PREEZOREME (FLOELWEE) IRIHITFEICOWVWTY ITFRT
EBVTHD,

FICERE LB RERDIL, FOBERBICH> TRFFRMERA~KHEh, KF
FRRMBERNTOENEBRPLA 7 LAIC L DBREBIC LY BUERIZER I RS, KT
FREWBERNICREET S, Sbl, AONFMORFFRMEFNEDELEEICRE S
N R FIFREAA R L DORAWVEIZE> TR S LS,

b. RFFEMHBERAN~DOREDZ A I TZONT

% 2-4-3 RITTT LBV, FLEMABERVRFFEAESBEEROZ A I 71220 THE,
FIERLTHhELEZON, BREARYPIKBICHEHENZOHOERERICK X R2E
XV EHBT L TWD,

c. FEFIFBMAERN O OHRHEIE ORIz W T

RFIFE AR EREO=T 0 VRFIZT D DF 2 1 & LIEHED, AFHETHW:
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¥1 RICBITHBIEOEKMET, FPHEMESHEZNEREAL 2HITHLD-E
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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
1
3
[

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclfnr 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

HUVI (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, ) . .
¥ Three panel members retained the NUREG-1465 lanthanide grouping, .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) {0.008)
Cerium Group - 1.5x10" 2.4x10° -
(Ce, Pu, Zr, etc.) (5x10%) (0.005)

2-4-1-43% SAND2011-0128IZB1T MBS ~DH (V7> « 7 b= NMESER{LYR
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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) [}
Halogens 0.028 0.48 0.06 0.055
(Br.l) (0.050) (0.35) (0.25) (0.10)
Alkali Metals 0014 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.) (D.0025) {0)
Lanthanides - 1.1 x107 3x107 -
(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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