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1. NUREG-1465 D tHEIE, AU HRER] oD F 2D T

NUREG-14651 D V' — A & — A%, PRBMIEBE IR A XV | R IR RE 0 kR
LT 7 U NPT ENDIREBICEDL T TERNRE LIZHbDTH Y . A
THELTWAER Y —7 U R LFEBEDS— v 22O T HRRICEENT
W5, NUREG-1465 TR &L L TWAL —F U A%H 1 FITTRT,

% 12 NUREG-1465 TR L LTWDH L —H A

Table 32 PWR Source Term Contributing Sequences

Flant Sequence Diescription
Surry AG LOCA (hot leg), no containment heai removal sysicms:
™LE LOOR, no PCS and no AFWS
v Imterfacing gystem LOCA
538 SBO with RCF scal LOCA
82D SBLOCA, no ECCS and Hy combustion
S1Dp _SBLDCA with 6" hole in containment
Zion SIDCR LOCA (27), no BCCS no CERS
S2DCF1 LOCA RCP seal, no ECCS, no containment sprays,
e coolers=—=Hg bum or DCH fails conlainment
S52DCF2 S2DCF] except Late Hy or overpressare failure of
containment
TMLU Transient, no PCS, no ECCS, no AFWS=DCH [silg
enntsinment
Oconee 3 T™LB" SBO, no active ESF sysiems
SIDCF LOCA, (37). no ESF gystems
Sequayah S3HF1 LOCA RCF, no ECCS, no CSRS with reactor cavity
flooded
S3HF2 S3HF] with hot leg indwced LOCA
3HF3 S3HF1 with dry rescior cavity
538 LOCA (™) with SBO
TBA SBO #nduces hot leg LOCA—bydrogen burn {alls
coniainment
ACD LOCA (hot leg), no ECCS no C5
s3] SBO delayed 4 RCP seal [aflures, only steam driven
AFW operates
SIHF LOCA (RCP seal), no ECCS, no C5RS
83H LOCA (RCP scal) no ECC recirculation
SBO  Station Blackou LOCA Lo of Coolant Accident
RCP  Rescwor Coolant Pamp DCH Direct Contninment Heating
PCS  Power Coaversion Sysiem ESF Engincered Safety Feature
(=] Containment Spray CSRS 5 Recleculation Syviem

ATWS Anticipated Transient Without Scram = LOOP  Loss of Oflsite Fower

\NZl

NUREG-1465 TiX. KRBT LD RPN Am~THE S 56575

73
ERRDDOEIGIZONTE 2 RO X D GRS 7 = — X5 2 & &
JHRF ] 2 3E LT D,

NUREG-1465 O HI TH IR~ ST D & 512, NUREG-1465 D Y — A X — L [FJH
DIERNCE D2 OF > — 7 o A I LIREN R Y — A7 =L Th D,
FRIC, P DREGRICERES I S5 A EE 3 R & < 72 D BLA TR 72

A}

1 Accident Source Terms for Light-Water Nuclear Power Plants

AT 2-%ifi 2 14-1

185



=R E LT, KM TTRIZE LTS TRAkET LOCA FEZ ECCS AR Y
MBI A T VA EAEBRIT D —7 v A ZE0REY—7r v A2 RET

HEIBRESINTLDOTHS,
F2RK JEFIRNAER~ORHENS (NUREG-1465 Table3.13)
Gap Release™** Early In-Vessel Ex-Vessel Late In-Vessel

Duration (Hours) 0.5 1.3 2.0 1000
Moble Gases** 0.05 0.95 1] 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 0.02 0.1 0
Noble Metals 0 0.0025 0.0025 1]
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.B for a listing of the elements in each group
*** Gap release is 3 percent if long-term fuel cooling 15 maintained.

FEHRERDOEZL T 2 — XTI RELSLUTDO LI
+ Gap-Release/Early In-Vessel

BB EREZROX ¥ v 7 b0kt (Gap-Release) &, BREIOTERENIAE S
R RZREE ToOFL L O (Early In-Vessel) Z4H7E,
- Ex-Vessel/Late In-Vessel
JF IR a8 1%, IFANOTEEYA.LA O Ot (Ex-Vessel) KON 1 UGRICILAS
\_ LIeBER&AERD O (Late In-Vessel) Z407E,

-
—

XN TW5D,

\

/

HENRAEL TOHLIELNRMEZRB L., B ERSNIE T2 E5ERD
A AIUTIZHONT, MAAP 2 W 7= E ik 3 B4 e TN 4 B8 o AT 4k 51 &
NUREG-1465 DIEEZ ki o &, HFHIRDLEEY L2 b,

F 3K LM OB BRI

»>33I 88

o

DR TOETOHA I T DM

PERHICE A RSN BAR L

F o v T R T

ST RRSBAAG L. Ik
(RN G S i R AR

JeH & 5 B F TOHM
MAAP 0~#9J 19 4y 19 77 ~#9 1.5 IR
NUREG-1465 0~30 %> 30 43 ~1.8 HfH]

S DREER G L OVR TR RS BEDO Z A4 I o Zizo0nTd, 1ZIER L TH
0. BRI REIZHH SN DB OFEGHERICRKE 21T 0 &

LTWo,
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NUREG-1465 @ Y — R & — A%, IRERBEEEAELZ RRIZ L T\ D, D728,
KENZFBUVT, NUREG-1465 D Y — A Z— A (LLF, TH#HY —AZ—Ah] 2\ 9H)
% R EFESRRE K O MOX BREHZ it F 3~ 2 85 A OFRBEIZ B L, 1999 4F I3 461 [A]
ACRS(Advisory Committee on Reactor Safeguards) &AL #IC\V Ciimdd 72
SINTWD, ZZ Tl ACRS 226, m=lRBERSBREE K& Y MOX BREF~D 3 FH IZ-D0
THIWTT 2 72 DTN — VO B K ONERT — X OIENLELE 2 2 > b
D72 STV D, ZAUIH L, NRC A v 7%, EEHMIZY —AX — L~DE
IFhnEZE2 o b LTV 5,

D%, K7 = — XOMKG R R Q& 7V — 7 O EIE 25 2%
WELIZOWTHEMERRX L TOEMMTONTEY . Z0OREE2 ERI/NRC
02-2022 (2002 F 11 A)ICEF LD LA IN TS, ZOEmOREFR & LT,
UTIORTHEY, fRRTREBRERFENZEZTONTHD HOD, EBREEERE
O MOX JREHZ KR L CH T Y — A X —LDEHIZ OV THESNTWND H D
R ECAAN

Finally, there isa geﬁeral expectation that the physical and chemical forms of the revised
source terms as defined in NUREG-1465 are applicable to high burnup and MOX fucls:

(ERI/NRC 02-202 754 &)

derm S AU ERBE IR IRBHE AR O B ABERE T50Wd/t, L R IE
J& 50 GWd/t Z%f5 & LTn5,

HFZF ARV OEROFEmE L ORI NTZ, & 7 = — RO RER] & O
HasN~DOBHEEIZOWNT, B 1 OF 1-1 R L O 1-2 RIZRT (ERI/NRC
02-202 Table 3.1 WX Table 3.12), D v aNOEEIL, NUREG-1465 DA
R LTS, £z, HBEOBMENRFE— ORI SN TWDH DX, /RN
TH—OEENAEINZP T2 GEICB T 2 EEMFOHREMETH D, T
FNOEFEIZ ST NUREG-1465 & &< —FH L TWD EIFIR L 2V As,
NUREG-1465 /5 K& < #7225 X 9 2 HUIZIRE I N TV 7220,

PLEo#ERORE S L LT, ERI/NRC 02-202 TiX, BIHLZE LD & B &K
BEREBREHZ X LT % NUREG-1465 D Y — A X — AEEH TX 5 4 O L fE#fT T T
W5,

B, KEOHREIIEYETH D Regulatory Guide @ 1.183 (2B W Tl
NUREG-1465 FC.a D it HE & 2 REHE ThRek 626Wd/t & CORREERE DR E Tl
HATXHHDEEDTNDS,

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

I 2-f e 14-3

187



3.2 Release Fractions™®

various radionuclides are given in Table 3. The release fractions from Table 3 are used in
conjunction with the fission product 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 LWE fuel with a peak
burmup up to 62 000 MWD/MTU. The data in this section may not be applicable to cores containing mixed oxide (MO fuel.

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 equilibrivm 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

LT D% Y EH Y — A HF — L& @ BRBEEEBRERS MOX B E H T 2 56 O
WX LTRSS Th TR0, 2011 /£ 1 AZiE, Vo7 4 TESLHFEFT ) &
HEMH SN TVWADH, (SAND2011-0128°)

ERBE EEIRE B O MOX R D BN & 1. B 1 0% 1-3 RO 1-4 RIT
AT ERY . ANRBEEREIOZNEFZE LI BRI DO TIERNWZ ERREINT
Wb, ZOZ NG, BEMEIZIWTIL, NUREG-1465 O & REEEERERS MOX #X
BEOWEHIZOWTHEIND LD TIERWEEZ D, & 4 RIZENLLDT —H
ZEET S

54 % A EE T ORNEG~ O E & O

ERI/NRC ERI/NRC SAND SAND
NUREG-1465 02-202 02-202 2011-0128 2011-0128
(ERIBERREL) ™ | (MOXJRER) ™ | (RlRIBEEIREL) | (MOX JRED)
A A 1.0 1.0 1.0 0.97 0.96
£ o FEH 0.75 0.85 0.82 0.60 0.62
Cs 0.75 0.75 0.75 0.31 0.55

X HEEOMEPR RSN TW DD, A LT,

UEDX iz, T REBEFENLLDL OO, BUEOHM AL TIE, &5
FEPREE R TN MOX JABHI X L THEHT Y — A — L5 BEINTND O TIEAR
VN2 & 75 Regulatory Guide 1.183, ERI/NRC 02-202 K UF Sandia Report (278 &
LTW5bH,

i 3,4 IR OREHE S RO @ RBERE X, © 7 U BREFT 486Wd/t, MOX Rk}
T 45 GWd/t T D Z &H 5, ERI/NRC 02-202 (281 % &, REHES KD
e BRBERE 756Wd/t K2 0" Sandia Report i &I, BABHE SR O i R GEE
59GWd/t & Lhi L HEPHNIZ H D, F7=. @i 3,4 S5 OBREME D i R E L
X7 7 BREEC 536Wd/t, MOX #&%}FC 53GWd/t Té v . Regulatory Guide 1.183
(o 50 PR R O I @ BRIGEEE 626Wd/t DFIFANICH 5, Z D128,
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EiE 3,4 BRI L, HHAEGE SN TWARWEH Y — A X — AOuHIX A HE
TSN D,

ERI/NRC 02-202 (TR S A7 BUHEIG OEEIZ DWW TR, MR OER 530
LTS Z & Sandia Report FRfliDEAEIZ DOV T &, MOX BAEHT DN TITH—
DI DTN ) L LIfrict EE-> TV, KE NRC 1A —Y T A
AEINTEH DTN EEBE L, SEIOFmICIVTIX, NUREG-1465 DK
A2 AW,

3 Accident Source Terms for Light-Water Nuclear Power Plants Using High-Burnup
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2. BEFET N—T DNFIZHONT

NUREG-1465 @ MOX #REFD#E I >W T, AR L0 . BEDE R TlL,
BEINDHDOTIERNE DD, MOX BREHI X9 2% NUREG-1465 O HIZE T 5
HIE TO#imDO T T, NUREG-1465 |ZH TR E R HEIENIREI N TS
BRIN—Tb5 5, KM THWEZET L TOFMIIBNT, KT L —
T OWNRZMERT D,

BREG IR S35 U BN k3 D 8288 7 v — 7 DO NER K OV IR i N
DFEME & O I o~ T K 2D il == AR O EHE T o~ # e VA
A AT~ BRI T AR V— T ONREZNENFES R KL VE6
FT TR MOX R 569~ % NUREG-1465 D1 FIC B9~ 2 B TO#Eim D T,
NUREG-1465 |Z th N TR & 2 B MER STV D Te B0 RUFAIC DWW T,
%5 RMOF 6 RIRT LBV, il =EENRHMhzB T 2 FEHIG I3/
S <, R EMEFHIIC R & 2B % KX T H O TR,

(1) BRERITHH S5 i E O NFRIZOW T (1-131 25l B, v =
IV 0.5MeV H#iE)

Hh o 48 28 PN R OVGRIBRIRE O 1 < BT AS SR 8 1 2 BRER IS i S v 2 Jisdt
PEEIZ DT, NUREG-1465 (Z/R SN DA —T7 OWNR & LT 1-131 %
AT K Oy R R L 0.5MeV A OE A 55 5 I d, 1-131 i & A
Fm sy (K9 FF) M 57%. Cs 1K 10%., Z DMK 33% & 7e-> T
BY ., vy BT RILX 0.5MeV HaE 13 A T AN 90%., ~a sy (X9 FEE) N
% 8%. CsEANKI 2%, EDMNBHKI 1% L 72> TW\5,
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%5 R (1/2) BRELITHE S5 B W E O &R 7 — T DGR
(1-131 Sl EHA )

e L — mmm%%ﬁfﬂj‘w o
Xe $A # 0.0 0
I %) 8.1x10% 57
Cs ¥4 % 1.4x10% 10
Te #) 3.9X10% 3
Ba A #) 5.8X10% 4
Ru %5 ) 5.7x10" <1
Ce #H ) 2.1x10% 15
La & #1.7x10% 12
At % 1.4x10" 100

(FE1) 7 HEMEEKHE
(FE2) AT 3HTH ZMNUEBILA L 2 2D -l
(JE3) BEFREIT 3 FFE X4 550 1 EHT7- 0 O e &

55 % (2/2) BREETHH S B BRI B O 4 B0 7 L — 7 DR
(y R R X 0.5MeV fa5)

| RHER T s
Xe 38 ) 7.6x10% 90
1 34 #) 6.5x10" 8
Cs % 1.6x10% 2
Te 38 #) 3.1x10% <1
Ba A % 1.7x10% <1
Ru & 1 9.9x10" <1
Ce 38 ) 1.1x10% <1
La JH #) 3.0x10% <1
ARt #) 8.5X10"% 100

(JE1) 7 AR &
(E2) AT 3T A 2RI L 2 M AL 7ol
(FE3) HiEFEEA 3 5 T4 50 1 d 7 O i e &
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(2) JATHEEBERNORAEDE NS OB <52 X A d el 5 5= AGRIREEO
BT ~EORADA Y A T~ RREONERIZONT

H g I 4B =R GRS O 1 E < GRS S 381 2 TR R =N O B 1 B )
SOEBEN L~ BRI OATA Vv A 2T~ ROV T, NUREG-1465 1278 X4
HEBFE T N—TONREE 6 RIKT, A AHPK 11%, ~a 7y (L9
FHE) DHIT0%. Cs FEHMHI 9%, DA 10% & 72> T\ 5,

6 £ T IFERNOBEEDE NS DT~ LD
PRI BRI O BT < R H5 1 % AR L — 7 DN

BT <R AR

BHEIV—T | AhA v A B~ it i
(mSv) )

A AKA 1 1.7x10" 11
1 ) 01.1X10° 70
Cs #4 # 1.3x10 9
Te 31 # 3.7x10° 2
Ba %A %) 2.5%10° 2
Ru %A #) 8.3x107 <1
Ce H 5 7.9%x10° <1
La %8 #1 9.5x10° 6
aRt 1 1.5%10° 100

(E1) AEFE 3HT A 2L L 2 MO 7ol
(FE2) BB I THOLESHTV O 7 HEEERE
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Table 3.1 PWR Releases Into Containment (High Burnup Fuel)®
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 04 (05) 14 (13) 20 (20) 10.0 (10 0)
Noble Gases 0.05; 0.07; 0 07; 0 07; NE* 0.63, 0.63; 0 63; 0 65; 1.0TR 03 (0) 0(0)
(0.05) 95
Halogens 0.05 (0.05) 0.35; 0.95TR (0 35) 0.25 (0.25) 0.2 (0.1)
Alkah Metals 0.05 (0.05) 0.25; 0.90TR (0 25) 0.35 (0.35) [ AN (R)]
Tellurum group 0.005 (0) 0.10; 0.30; 0.30; 0.35, 0.7TR 0.40(0.25) 0.20 (0.00S)
(0.05)
Barium, Strontum 0 (0) 002; ™4 (0.02) 0.1 (0.1) 0 (0)
Noble Metals (0) (0.0025) (0.0025) {0)
Mo, Tc 0 015,02;02;02; 0.7TR? 002;0.02;0.2;0.2; TR 0; 0; 0.05; 0.05, TR
Ru, Rh, Pd 0 00025; 0.0025; 0.01,0.01; 00025; 0.02; 0.02; 0.02; TR 001;0.01;0.01; 0 10, TR
0.02TR
Cerwum group 0 (0.0005) (0.005) 0)
Ce 0 0.0002, 0 0005; 0.01; 0.01; 0.005; 0005, 0 01; 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 0001; 0.01; 0.01; 0.01; 0005; 0 005; 0.01; 0.01; TR 0
Lanthamdes (one gmupi) 0; 0; 0; (0) 0.0005; 0.002; 0.01 (0.0002) 0 005; 0.01; 0.01 (0.005) 0;0; 0¢0)
La, Eu, Pr, Nb 0; 0 00002; 0.02TR 0005 TR 0; TR
Y, Nd, Am, Cm 0;0 0.0002; 0.002TR. 0.005; TR 0; TR
Nb 0; 0 0.002; 0.002TR 0.005; TR 0; TR
Pm, Sm 0,0 0.0002; 0,002TR 0.005; TR 0, TR

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

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).

1
? TR =total release. The practice in France is to assign ali releases following the gap release phase to the early in-vcssel.p_hase.
* NE= No entry; the pancl member concluded that there was insufficicnt information upon which to base an informed opinion. .
4 Barium should not be treated the same as Strontium. There is experimental evidence that barium is much more volatile than strontium. VERCORS and
HI/VI (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. i . .
® Three panel members retained the NUREG-1465 lanthanide grouping, e.g., one group, while two panel members subdivided the group into four subgroups.
Yivan - JF> Yk o BA N
% 1-2 4%  ERI/NRC 02-202 I1Z851F DA e~ DRt (MOX Rk
Table 3.12  MOX Releases Into Containment*
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (HHours) 0.3;0.4,04;0.4,0.4 (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; 0 07 0.65; 0.65; 0.75; 0.93; 0,02;03,03; 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)
Alkali 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
0.05) (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 0.4; 0.4; 0.4; 0.4; TR (0.25) 0.1;02;02;02; TR (0.005)
(0.05)
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; 0 05 (0)
Noble Metals 0) (0 0025) (0.0025) )
Mo, Tc NE, NE, NE; 0, 0 NE, NE, NE; 0.1; 0.1 NE, NE, NE, 001,001 NE, NE, NE; 0.1; 0.1
Ru, Rh, Pd NE, NE, NE; 0; 0 NE, NE, NE; 0.05; 0.1 NE, NE, NE; 0.01; 0 01 NE, NE, NE, 0.01, 001
Cerum group (0) (0.0005) (0.005) ()]
Ce NE, NE, NE; 0; 0 NE, NE, NE, NE; 0.01 NE, NE, NE; 0,01; 0 01 NE, NE, NE; NE, 0
Pu, Zr NE, NE,NE, 0, 0 NE, NE, NE; NE; 0.001 NE, NE, NE; 0.001; 0.001 NE, NE, NE; NE; 0
Np NE, NE, NE; 0; 0 NE, NE, NE; NE; 0.01 NE, NE, NE, 0.01; 0 02 NE, NE, NE; NE; 0
Lanthamides 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)

U 212 14-16

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 15 to not divide the source term nto early in-vessel, ex-vessel, and late in-vessel phases.

NE = No entry; the panel member concluded that there was isufficient information upon which to base an mformed opinion.
The values 1n Table 3.12 are for releases from the MOX assemblies m 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 entrieg).

Gap Release In-vessel Release Ex-wessel Release Late In-vessel Release
Cruration (hours) o2z 4.5 48 143
(0.5} {1.5) (2.0} (10}
Release Fractions of
Radicnuclide Groups
Moble Gases 0.017 0.94 0.011 0.003
(Kr Xe) (0.05) [C.B5) (0} {0}
Halogens 0.004 037 0011 0.21
[Br.l} {0.05) {D.35) (0.25) (010}
Alkali Metals 0.003 0.23 0.02 0.06
{Fb, Cs) {0.05) (D.25) (0.35) (D.10]
Alkaline Earths 0.0006 0.004 0.003 -
(Sr. Ba) 0} (D.02) 0.1} -}
Telurium Group 0004 0.30 0.003 040
[Te, Se, Sh) 0] (0.05) {0.25) {0.D05)
Molybdenum - 0.08 0o 0.03
{Mao, To, Nb) ({0.0025) (0.0025}) .'{l:l
Noble Metals - 0.006 [0.0025]
[Ru, Pd, Rh. eic.) (0.0025)
Lanthanides # 1.52107 1.3x10-5 £
(. La, Sm, Pr, efc.) 2107 (D005}
Cerium Group = 1 5107 2 4xi0” -
{Ce, Pu, 71, efe.) (5107 {0.005)
#51-43  SAND2011-0128(Z331) S HANA gw ~ Dt (MOXEREL)

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-wessel Release
Druration (hours) 036 4.4 6.5 16
{0.50) {1.3) (2.0} (10}
Release Fractions of
Radicnuclide Groups
Moble Gases 0.023 0.86 0.05 0.026
(Kr. X2} [0.0:5070 [0.85) (0} (D}
Halogens n.02a 0.48 0.08 0.055
(Br.l} (D.050) (0.35) {0.25) (0. 10}
Alkali Metals n.014 0.44 o.o7 0.025
{Rb, Cs) (D.050) (0.25) {0.35) (0. 10}
Alkaline Earths - 00015 0.008 9107
(Sr, Ba) (0.020) [0.1) {0}
Tellurium Group 0.014 0.48 0.04 0.055
[Te, Se, Sh) {0} (D.05) (0.25) (0.005)
Molybdenum - 0.27 [0.0025] 0024
{Mo. Tc, Nb} {0.0025) {0}
Moble Metals - 0.005 [0.0025] 3 x10°
{Ru. Pd, Rh, efc.) {0.0025) {0
Lanthanides - 1.1 x107 3x10° -
(. La, Sm, Pr, efc.} (0.0002) (0.005)
Cerium Group E 1.0 107 5 x10™ Z
(Ce, Pu, Zr, etc.) (D.00D5) {0.005)

AJ\\'fit‘ 2- *ﬁ}i 14-17
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