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F1-9 HEHEHN LV ~BEOAIAL YA T ~<BOFMICHWS
FERE AR (30 HFEH)
RFEZRLF = L i 7~ AR IR (Photons)
(MeV/dis) (MeV/dis) 7 FA e B -2
0.01 0.0 < E = 0.01 #79.67x10'° 5 1.50%X 10"
0.02 0.01 < E = 0.02 #1.72X10 %7 1.33%x10"
0.03 0.02 < E = 0.03 1 5.72X10'7 %7 5.99x 10
0. 045 0.03 < E = 0.045 7.78X10M 9 1.42X10'°
0. 06 0.045 < E = 0.06 0.0 0.0
0.07 0.06 < E = 0.07 0.0 0.0
0.075 0.07 < E = 0.075 0.0 0.0
0.10 0.075 < E = 0.10 #78.21x10% %7 9.27x10"
0.15 0.10 < E = 0.15 1 1.48X10'® %) 2.36Xx10"7
0. 20 0.15 < E = 0.20 %7 4.92x10" #2.46X10'7
0. 30 0.20 < E = 0.30 #15.02%X10% #11.94%x10'7
0. 40 0.30 < E = 0.40 #17.93%X10% #3.76X10'7
0. 45 0.40 < E = 0.45 5 1.50%X 10" %7 8.34%x 10"
0.51 0.45 < E = 0.51 #73.54%X10" 5 2.40% 10
0.512 0.51 < E = 0.512 #52.03x10'® ¥ 1.15%x 10
0. 60 0.512 < E = 0.60 #2.05%X10% %) 6. 65X 106
0.70 0.60 < E = 0.70 #7.86%X10% %9 4.70X 101
0. 80 0.70 < E = 0.80 7 4.91x10% 5 4.73%X10'6
1.0 0.80 < E = 1.0 1.74%X10% %1 2.08%x10'0
1.33 1.0 < E = 1.33 7.22%X10" 5 2.11X10'
1.34 1.33 < E = 1.34 #4.02x10'° %) 8.54x10"
1.5 1.34 < E = 1.5 ) 6.43x10" #3.99x 10"
1.66 1.5 < E = 1.66 #4.60%x10'® %7 5.20X 10
2.0 1.66 < E = 2.0 #1.25%X10" #6.33Xx10"
2.5 2.0 < E = 2.5 ) 2.77x10" 5 2.10X10'°
3.0 2.5 < E = 3.0 #78.24X10'7 1 1.49%X 10"
3.5 3.0 < E = 3.5 #72.23%x10'° 5 7.08%X10%
4.0 3.5 < E = 4.0 0.0 5 2.31%x10%
4.5 4.0 < E = 4.5 0.0 %7 8.63X 10"
5.0 4.5 < E = 5.0 0.0 0.0
5.5 5.0 < E = 5.5 0.0 0.0
6.0 5.5 < E = 6.0 0.0 0.0
6.5 6.0 < E = 6.5 0.0 0.0
7.0 6.5 < E = 17.0 0.0 0.0
7.5 7.0 < E = 7.5 0.0 0.0
8.0 7.5 < E = 8.0 0.0 0.0
10. 0 8.0 < E = 10.0 0.0 0.0
12.0 10.0 < E = 12.0 0.0 0.0
14.0 12.0 < E = 14.0 0.0 0.0
20.0 14.0 < E = 20.0 0.0 0.0
30.0 20,0 < E = 30.0 0.0 0.0
50. 0 30,0 < E = 50.0 0.0 0.0
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e A = O JREME GREHEER R (TR DL < FHIC Y 72 o Tk, TR &R+
S 5B D RIS AR D A < BRI FIEIC O W T (WH) ) CERR 2107+ 27 JFBes5 1 5 °F
A 2198 H 12 B R &4 - RZ2BEHE) (LT T <RI FIE (WD) ) v o.)
ZHEVY, JREMEICR DI FHEOHIW LR 75 Z L 5B L TV D,

AR A SR OV, BRI SRR FE (WD S, MAIMERIIAT A KT X
9%, EARKEWWIIMHA AR xS LTBY, BERMICE, g <M FIE W
B) ofii 6.2 GBK 1 28 MORERR FFREZLEFTABERAFTERET K 2 2
M) #B2BICUTOKBEEFIMixIRE L TWD, BRI FFMTE ) O 6.2 T,
TRERRZRELUSMTEMT 285 61%, M 10 200 L, MEHTy~vBRED T 2 LF
0.05MeV L EZDHRTIZT 5,1 LaNTRY, RFHHICB VT, ERBINELS, iy
VIBED T I AT NMEOEEITREEEA~OFGITNIN LR MG E LT
Do

FOREHEMEREFIC T D JE MR O T AR o 52 8% R
AT Al o S K% AR
SBmKr, 85mK]f', SSKI', 87Kr’ SSKI.

131mXe 133mXe 133Xe 135mXe 135Xe 138Xe
> > ’ > )

A

o 1817 182] 133 1M 135]
AN =g 3

83Br, 84Br, 99MO, 99mTC

B, HIESHEICHV I BB R VX S22 T CERTHE 3 A 27T B (—k
EVR 133 H 29 H)  JRFNDEZEZBRTA) ITBWT, #IT <G SLERA T A
15 B/, ~"a % B ERICET 27— (B 3) RELHLNTNDR, Lo
XGRS, BT < FFAFIE (WEL) O 6.2 TEE 10 4300 B, Bt o~ #92%h
TRLF 0.05MeV LA L& R D] ICU T OBMEITARVWI L2 L TV,
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BT < ARl FE (B (k) (1/2)

B 1

6.1 AMATH A H <@ R UEEN ~BOBROHE

(1) JRFI7 15 HIM ek (BWR LR 1P i)

a)

b)

c)

h)

FROMED, 411 RFEGHMESR LT5,

BRI DB IR A SR NI SN T B HME L, R AE SRS
DW/ANZE > TR FFRR (TR (ICEhs, Zo ZREMERNO I
SHEMEEANA L A H <R OEEN < BOBIRET 5,

TR IR N O SR E I B BB AEE I oo T AL D LT A,

T RARANBERR N O BN P B 00 B BRI LD 00R e USSR AT AMLELR (C L DBRE R
REFHETD,

AHRA A H <= BOBIRL, BT ARREGERICFEE TS E LT 567
206.1],

R BLTABREIIF A AR O IHELL, BHRINEN NS CEEOBD TE N,
HO R T RAXONINEDIE, FHEORLELARSTLLO[ gt 6.2],

A AR P FORFIFBEAERNIC RSN S EOBOFE LAEFEEIC
$HTAESIE, FH R 100%, EH5FE 50%LT5,

HilfiE 30 O ROREESIRRE L, B MNERA OB I LA o~
ANEETRLFHEICL>TRSLTEHETS,

(2) FHSE BT (BWR BUR T-4F Hiak)

a)

b)

BHOMIEL, [4.1.2 FEKIEBRE | LT5,

EHFFCEEREWRN 0oy —ErBBANICHHBEN- B EI, 288 —
ErBENLIRAVT AL, ¥—ErREO B AR —IcomTahoL
T5H, IO BERNOKSMEDEEEET  ~BEVADA A H <D
WRLT5,

F—E U RBAOKHEMEORBICLIBELHRE TS,

HERETOREMIIF AR BT AL, A RMLER NS B ORR S T
BOLDO R PTRAEONEEOIL, SHEOS LW RS 6.2),

HEMRLTOBEER VY- REA~ORNEOHEREDZ, ¥—EBEBML
DORAVEERT LM, KEF~RHEOFRSRME(M4.1.2 FERKEBN) SH)
ERILET D,

Filgtk 30 EMOBERFRER, ¥ EERAOBHEDEICIZ T~ R
FrrpAF@mELNIZXK s L THETS,
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i <

Abl TR (B (k) (2/2)

[f7ak 6.2 fRbT xSz iz

________________________________________________________________________________________________

(1) Yk

A AR P aF B, ROBFRPEERTHD,

figan 6.2.1 EHERER

= AEnE | Ao~ RERIw
o R ' vy
8m o 1.83 h 0.53 0.0025
85m g 4.48 h .31 0.159
8 10.73 v .29 0.0022
L 76.3 min 2.54 0.793
8 ro 2.80h 3.58 1.950
el TL.8d 0.040 0.020
i Yo 225d 0.19 0.042
3 ye 5.29d 6.77 0.045
i 15,65 min 1.06 0.0432
2 9083 h 6.63 0.250
W 14.17 min 6.285 1.183
M.y 806 d 2.84 0.381
132 2.28 h 4.21 2253
By 20.8 h 6.77 0.608
1My 52.6 min 7.6l 2.750
B 6.61 h 6.41 1.645

(2) ZoOfhokzfE

REAERAINTEITBEETL, HIR0 10 28 L, BRHA S~ IR F ¢
0.05MeV Ll LaHRF I35,
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)1 2 507 € o R - I

AL

wF Al H

i USTEE A (B

BIHE 2

Ba1—7R HEE v T oS ORFAFGE PR R OREHED OB Sh BN RAERH O 2BV

AR R | A oD | R AR | AR | SR &
0 8| BHEER v Rk B R A R (1 —131 Cy BRO.5MeV |{ @ B0.5MeV | IBANFHE| (1 131 (v #0.5MeV | ( 3 #0.5MeV
L =@m|  mEw|  RRW sEm)|  REW| B
(%) {a" (MeV) (MeV) (Bg/g) {Bg/g) (Bg/g) (Bq/g) (Bg) (Bq) (Bq) (Bq)
=131 2.84 860%107% 0.381 0.195 1.8x10° 1L8x10° | #13x10° | Mesx 0 740x 10" | 740 10" | #9564 x 10" | #3289 10"
1—132 421 7.30 2253 0.498 #1.72100 | #91.0%10° | B7.8%10° | #MLTXI10° | 491.10% 10" | 643 10" | #4.94> 10" | #9100 10"
1—133 6.77 8.00X%107"| 0.608 0.416 #1.2x10° | #2.1x10° | #91.5%10' | BLoX10" | #9176 10" | #9208 10" | #92.15% 10" | #91.47x 10"
1—134 761 1.90x10' | 2.750 0.599 F3.5%10" | #35x100 | B919X10° | #4.2X10° | B91.98x 10" | #1.98 10" | #11.09x 10" | #42.38x 10"
—135 6.41 252 1.645 0.382 #91.9x10" | #56x10° | M62X%10" | BILS%I0* | #167x10" | #4.89x 10" | #9549 10" | #9128 101
Br—83 0.53 6.96 0.0075 0.331 #2210 #3.2x10' | BWL4x10° | M138x 1M #2.07%10" | #9.14x 10"
Br— 34 097 3.14x 10" 1.742 1.208 a3 10 #1sx0' | #@10x10* | #253x10" #1881 10™ | #96.11x10"
Mo—99 613 |249x107' 0.6 0.42 w2 Brix10? | #19xi10® | #951.60x 10" #5012 10" | #9134 10"
Tc—99m 540 276 0.13 0.011 o3 10° 2.4 10° | #20x10° | #1141 x 10" #73.66 10" | #13.10% 10"
e A = = — — = H45X10° | #3107 | #99x10" | $91.06x10" | #9110 10" | #92.58 x 10" | #aR.S8 > 10"
Kr—83m 0.53 2.0% 0.0025 0.037 #3276 10" #1.38x 10" | #2.04x 10"
Kr—85m 1.31 7 0.159 0.253 #96,83 % 10" #2.17%10" | #3.45%10"
Kr—85 029 |L77x107Y 00022 0.251 #4.51 10" #1.98% 10" | #2.26% 10"
Kr—87 2.54 131%10' | 0.793 1,323 132 10" #9210% 10" | #3.50% 10"
Kr—88 3.58 5.94 1.950 0.377 #1187 10 #7.28 10" | #91.41 x 10"
Xe—13Im 0.040 |582%10°4 0.020 0.143 ¥2.08x 10" #8.34x 10" | #9596 < 10"
Xe—133m 0.19 3.08%107" 0.042 0.190 #19.90x 10" #8.32x 10" | #3.76 10"
Xe—133 6.77 L31x107"  0.045 0.135 #3.53x 10" #9318 % 10" | #19.53x 10"
Xe—135m 1.06 638%10' | 0432 0.095 #95.52x 10" #94.77x10"% | #1.05x 10"
Xe—135 6.63 1.83 0.250 0.316 #1346 10" #91.7310" | #5218 10"
Xe—138 628 | 704x10' | 1183 0.611 #3.27% 10" £7.74 10" | #4.00% 10"
o 2 aEt - - - - - - - - #1510 % 10" = #91.99% 10" | #91.26 10"
e S - - = B #4510 | #37%10° | #9.9%10° | #9258 10" | #5110% 10% | #a57x 10| 212 10"
b e i
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BIHE 3
WX FHEICH W D = 2L ¥ —ZF 250 T (3R

WLk M AR (y)

% X s ¥ s (X+v) @
4
L f ;2 AR R A 2 A S B B
" b £ TRAK | mRAX Fy TAAK | ¥ gL+e aA¥ | xxa ¥
‘1 Exn Even Eta EYen ExtE)w | ExHE) e
L] L]
i (photous | (MeV' (MeV (photons | (MeV (MeV) N, + | (photons | (MeV: (MeV.
! S T plioiony TS - Q] T pliSion TS dis)] y i
: “Kr 1. 83h 0.53 1] 0,176 0.012 0. 0020 21 0.049 0. 0096 0. 00047 6]0.224 0.011 0. 00256 1
1
H i
: “Kr 1. 48h 131 710,064 0.013 0. 00081 651 0.895 0. 176 0. 158 12 | 0.959 0. 165 0. 159 1
1
1
: “Kr 10, T3y 0.29 0 1] 0,0043 0.514 0. 0022 1] 0.0043 0.514 0. 022 :
1
1
1| “Kr | 76. 3min 2.54 1] 0.0012 0.013 0. 000016 19| 0. 822 0. 964 0. 793 20| 0.824 0. 962 0,793 i
! 1
: “Kr 2. 80h 3,53 1] 0,080 0,013 0, 0011 1434 1.949 64 1.439 1. 355 1. 950 :
“Kr 4. 18min 1. 63 0 1. 123 2. 067 299 | 1. 840 1.123 2. 067
"Kr 32, 32s 1. 69 0 103 ] 1. 689 0. 784 1. 325 103 | 1, 689 (. 784 1. 325
' L e - .
1] Xe | 11,94 0,010 1] o.621 0.027 0,017 1]0.020 0. 164 0, 0033 5]0.641 0,031 0, 020 !
H 1
: Hexe 2.256d 0.19 1]0.647 0,027 0.018 1]0.103 0.233 0.021 510,750 0. 065 0, 042 1
1
1
: Xe 5.29d 6. 77 1]0.528 0.029 0.015 3]0.3714 0. 081 0. 030 7] 0.902 0. 050 0. 045 :
1
1
1| "*Xe | 15.65min 1. 06 1]0.151 0.027 0. 0041 1]o.812 0. 527 0.428 5 0. M8 0. 432 :
H 1
1] #xe | 9.08n 6.63 1]0.040 0,032 0. 0016 13| 0. 946 0. 262 0. 248 1 0. 250 :
o | 3.83min 6.13 1] 0.0024 0. 032 0, 000076 191 0,334 0, 543 0. 181 50 | 0,336 0, 540 0, 181
R PR P e ——— g L (Ll S I
: “Xe | 1. 17min 6.28 1]0.093 0,014 0, 0013 0,978 1. 182 7|1 0, 909 1. 183 :
“Xe | 39.5s 5. 16 0 0, 553 0. 850 22211 1.538 0, 563 0. 850
e o R y)
1% X i L (X +y) i
e ! :’;5 8| KRG | P | E o | ARk | MG | v DN S N RS T Lol e
- b £ npAK | wpay F, CHRAK | R L+ rRAK | TRAX
p Exa Exen Eoa Eoen EHE) o | B E )
i L]
(%) (photons | (MeV (MeV (photons | (MeV (MeV (photons | (MeV (MeV
. o N dis) photon) dis N, ] -
: B 2. 39h 0. 53 0 610001 0.0075 610,014 0. 0075 :
- 6, Omin 0,019 ] 6] 3010 764 613010 0, 920 2,769
R PR JE S ———}y
: "By | 31 Smin 0.97 0 50 1,099 1§ 1.742 50 | 1,099 1, 585 1742 :
) 2. 87min 1. 50 0 a3 0.077 0, 840 0, 065 310,097 0. 810 0, 065
Ll 595 1. 66 0 191 1, 802 1. 875 3. 379 19 | 1. 802 1. 875 3.379
B 56,7 2.20 0 71 1.001 1. 526 1. 528 71 1001 1. 526 1. 528
™ LAT>x 10y | 0. 66 1|0 702 0. 030 0,021 1] 0075 0, 040 0. 0030 210,777 0. 041 0, 024
" 8. 06d .81 210,058 0. 026 0, 0051 15 ] 1. 005 0, 381
b/ 2, 28h 0 57| 2.952 2.253
W] 20080 6,77 0 28] 1039 0. 608
1) 0,13 210114 0, 0032 10911 0, 228
b 52, bmin 7.61 0 89| 3. 187 0. 863 2.750 89 0, B63 2. 760
i 6. 61h 6.11 0 90 L2 1. 645 90 1121 1. 645
b 83 2.93 0 16 2. 168 16 2. 168
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1 0.01 6.9 x10% 22 1.5 F1.1x10"
2 0.02 #97.6x10%° 23 1.66 #13.5x10'®
3 0.03 4.3x10% 24 2.0 F17.4x10'8
4 0. 045 5.7 Xx10% 25 2.5 #12.0x10"
5 0.06 #98.3x 10" 26 3.0 #97.5X 107
6 0.07 #15.5Xx 10" 27 3.5 #19.7x 10"
7 0.075 #18. 4102 28 4.0 #19.7x 10"
8 0.10 #14. 2 X102 29 4.5 #12.5X10°
9 0.15 #93.1x10" 30 5.0 #92.5X10°
10 0.20 #13.6x10% 31 5.5 #92.5X10°
11 0.30 7.2x10% 32 6.0 #92.5x10°
12 0. 40 #I1.5x10%° 33 6.5 #92.9x10*
13 0. 45 7. 7X10" 34 7.0 #12.9x10*
14 0.51 95,3101 35 7.5 2.9 x 10"
15 0.512 #71.8Xx10'® 36 8.0 #12.9x10*
16 0. 60 #97.8Xx10" 37 10. 0 #18.8x10°
17 0.70 #18.9x10" 38 12.0 4. 4x10°
18 0. 80 #71.8Xx10" 39 14.0 0.0
19 1.0 £3.6x10%° 40 20.0 0.0
20 1.33 #12.2x10" 41 30.0 0.0
21 1.34 6.7 X107 42 50. 0 0.0
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Pool Decontamination Factor. The decontamination factor (DF) of the pool is defined as
the ratio of the amount of a contaminant entering the pool to the amount leaving.
Decontamination factors for each fission product form as functions of time can be
calculated by the SPARC code. An applicant may use the SPARC code or other

methods to calculate the retention of fission products within the pool, provided that _Ih_e:'sle

' DF values claimed by the applicant for removal of particulates and elemental iodine are!

; |
110 or less for a Mark Il or a Mark Ill containment, or are 5 or less for a Mark |

organic iodides. The applicant should provide justification for any DF values greater
than those given above.

The reviewer has an option to perform an independent confirmatory calculation of the
DF. If the SPARC code is used for a confirmatory calculation of fission product
decontamination, the review should take care in proper establishment of the input
parameters for the calculations.
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ELTWVD,
8 ISP\ J8 U TN B o0 A R 2S8R
CBRAEFLOWAY AT AFMEBT LR, FRFFHOLVEY T Ly s T =D
mHIRE J) %
JRTIFIE RO BIEB OB A L0 AR ER LR, FOBENRAE
HEt k1 : P.C.Owczarski and W.K.Winegarder, “Capture of lodine in Suppression
Pools” , 19th DOE/NRC Nuclear Air Cleaning Conference
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Th D,
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BTG HERY ORFEZ AR D720 D EER
*3: AL ADKR =)V« =T —MEFTITONTEKP~DOTARESFDOR T T
VAN R RPARESY
%4 : “State-of-the—art review on fission products aerosol pool scrubbing

under severe accident conditions” , 1995
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F15—1 EBREKM
Program Aerosol Aerosol Carrier Stcam mass | Water Pool Injector
size, pm fluid fraction temp., °C | pressure
Csl L7237 N, + 0.008 - 25
ACE CsOH 1.6-28 steam 031 | 83 ambient sparger
MnO 1.7-2.3
Csl 0.2-3.0 | air, Nyor - ambient single
EPRI TeO, 04-27 | He+ 0-0.95 - near sa- ambient orifice
Sn 2.7 steam turated
Csl ~4.5 273 1.1 MPa | single
EPSI (radius) steam 1 (initially) 3.1 MPa | orifice
CsOH 6.1 MPa
GE Eu,0, 0.1 - 40.0 air 0 ambient ambient single
Csl < 0.3 orifice
JAERI DOP 0.3-10.0 air 0 ambient ambient single
orifice
LACE - Csl 1.7-7.2 N, + 0.07 - 110 3 bar -single
Espaiia steam 0.85 (abs.) orifice
-multior.
SPARTA Csl 0.7 air 4+ N, 0 close to ambient 2 orifices
saturation
UKAEA Cr/Ni 0.06 air + 0.25 - ambient ambient 4 orifices
steam 0.96 (downco-
mers)
R e = = e - TR
UKAEA 1, vapour - airand/or | 0-1 ambient ambient 4 orifices
steam {(downco-
mers)
POSEl- | I, vapour - N, 0 ambient | ambient | -single
DON orifice |
T (epepegey epepage prpepegey Spnpegegy Qepepepe Fpeege 5 a .
# 156—2 FEBHER
Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
1 47 - 1500
DOP 6-12
EPRI Csl, TeQ, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu,0, 68 - 2900
Csl T7-10
JAERI DOP 10 - 150
LACE-Espafla Csl 16 - 3000
SPARTA Csl r b
UKAEA R 1 P e gt e g e o ol 5a 1680 9
.k 14 - 240 .
POSEIDON R 20 -300 000 |
—_—

* Only one test performed.
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A A #2.2x10°°? #19.6x10!
CsI # $17.0X10°° 1 1.3%x10°°
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Mcscesn (T) + Meseson) (T)

Fes(T) = M
CS

W,
My X % X Fesi(T) + (Mes — Mesgesny) X Feson(T)
MCS

16-9



W W,
M; x WCIS X Fegr(T) + (MCS — M X WCIS) X Feson(T)

MCS

B M;  Wes
= Feson(T) + —— X ——= X (F¢si(T) — Fesou(T))
Mes W
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%3 MAAP ENTFE R L U'NUR E G-1465 O HEI & 12>\ T

WXL T ~DFGE N K E WK T D MAAP fiENTFE R R O'N U R G-1465 @ fix &
BEFI6—8 |77, 16—8 D LBV, Cs KLOTIZTHOWTIE MAAP T RS H D A K
T, £, HHAWCHOWTIE, NUREG-1465 OBHEIED TN RKE VWD, Zhidk
WA DREBEH2 BHEOBERER ST VAT, RAFEAKCIVFELAFEREARTD L
THELWNICREERIREDBREIN M FEET 0 EEZ D,

F 16—8 MAAP fEMT#E SR L OXNUR E G-1465 O g EIS

MAAP NURE G-1465%8
i A %7 0.98 1

I #10.76 0. 30

C s #10.38 0.25
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17.

Hhe i A = O EAEPEREAL (BP0 L W) IR FEMIcBIT s Lo FED
{LFFERE DR EIZ DOV T

EO)FOIFHREICH T HFEEEEGE LT, R.G 1.195 “Methods and Assumptions
for Evaluating Radiological Consequences of Design Basis Accidents at Light
Water Nuclear Power Reactors” T/RIN7z, LIOZOFLEBEELZHANTWAS,

X9 FEOMERIZOW T, THEAFE R 75 ISR D 58K F B O 6l = & OB AR
KERFT D JEAEMEIAR DT < FEARICBI T 28 A& A F) (CFpk 25 4 6 H 19 B JRBIECR
% 13061918 5 JR WM ZESRE) ICC, @UICEE I L)k hTnd,

L 9B EREICK T AEEESICHONT, BT BNA LS~ LR O
HHE S OB EIZHWZNURE G-1465 [ZRE#HILH 2 03, BT FRAE LSRN OHEAHE O
pH 2N T U EDHFALERTWVD (HHELH>FED I B, EE L 5 FIT v B2 20,
B L O FITER L 5 FED 3% (0.15%) A2 (95%2VR 1K),

pH PHEN I N2 WAREMERH 256120, B L > E~DEBBEENRKREL DL
DHMALHY, MELI>FOLFEEEAENKEL BNEAHE > FOFAEHEG L RKEL
25, WML O BRIIFETFRMNERN TOHRLEIZLY —EOEBHENLIAD D
DIZXF L, A E O FIXFEROIRB R Z A DN T &b, Ji 7 IF A7 a5~
DHHEOBEN I AL OFZORENEETH D,

L7zmo> T, Rl Tl & 5 BFONMEREBOTFEFEGEOREIZONVT, LTO LR
DRRETL, BE L7,

NUREG-1465 Tix, £ 9 FOLFEEEFEOHFEEAICE LT pH 2 7 RO %A
TOEENREORLIE TIERNWE, KOROMFIEEMEOFKEICE L T, NUREG/CR-
5732 “Iodine Chemical Forms in LWR Severe Accidents” Z g L T\ 2%, NUREG/CR-
5732 TiE, pH & L9 FOFEFIGITHR D MR & LT, pH DK FITfE > THEE X 5 FE~
DOERHEI S NS 5 Mm A2 R+ & b2, pH HERREINIZBEARO R IR WE
BENETNIZONT, BRFHEFKFEO LI FFREICEHAL TEHEDO T T v MIXT 5
Pl 21T > T\ 5,

pH AN I N TWVWIHEORREZER 171, pH HERNREINWHEEOER %
F17T—212779, BUR T > hT&H 5 Grand Gulf KN Peach Bottom @ ZFEAM AL 3 Tlid,
pH ZFHEIN TV DAL, FEE2EN 1 Lo TR FREIHI>FBICRDIOIZH LT,
pH VI N TV WIEEITIE, BRSO FE (T ZREHEKIR) &2 HE A #M
T5H, Flo, AL O FIZTHONTH, pHEINLTWA2HEEED L, pH#EILTW
RWGEEDHNR, TVEZRIERPRINTND,

IOLHIE, BEBREHRBEORREELEEZEEL LS B OFMO AL,
NUREG/CR-5732 T/R &35 pH f{HE & T 72\ Grand Gulf & OF Peach Bottom O Al
FERICE D FOFHEBEN TN &, X< R LRSS BB L oY) 72 5E
FMEEHZRETHLE, EVIHIBANLELL, £17T-3I1Z7R-T R.G6.1.195 DX 5 FEof
FIEFEOGFERAEEZHWND Z L & LT,
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F17T—1 BERFHLEFO pHFAELZHADO L 5> BLFERE
(NUREG/CR-5732, Table3.6)

Table 3.6 Distribution of jodine species for pH controlled above 7

Fraction of total jodine in containment (%)

Plant Accident L (g) L (0) I (9 CH,I (g)
| Grand Gulf TC ¥ 0.05 0.03 99.92 0.001
TQUV y 0.01 0.03 99.96 0.0003 I
Pcach Bottom AE y 0.002 0.03 99.97 00001 I
| TC2 y 0.02 0.03 99.95
—— — — s — Pri— — — — — — — — — — — — — — — — — - — — P— — -
Sequoyah TBA 0.21 0.03 99.76 0.004
Surry TMLB' ¥ 1.9 0.03 98.0 0.03
AB y 2.4 0.03 975 0.03

=}
=%

F17T—2 BEREHHFO pHFABEZEZELZ2WVWEAED X > RILFEE

(NUREG/CR-5732, Table3.7)

S

Table 3.7 Distribution of jodine species for uncontrolled pH

Fraction of total iodine in containment (%)

Plant Accident L (g L (9 I CH,I (g)
l Grand Gulf TC v 26,6 153 58.0 02
TQUV y 66 18.3 75.1 0.06 |
|
Peach Bottom AE y 1.6 21.6 76.8 0.01 I
| TC2 y 109 18.0 710 0.07
—-— — — — — — — — —-— - —_— — — — — — —-— — — — — — — — c— — — H
Scquoyah TBA 69.2 29 20.5 04
Surry TMLB' v 971 15 0.7 0.7
AB vy 976 12 0.6 0.6

#17—3 NUREG-1465 & R.G. 1. 195 I BT 5 X 9 FO(LFEEE DO FIEE S O g

NURE G-1465 R.G.1.195
MR X 5 SR 4. 85% 91%
AL 5% 0. 15% 4%

AR /NI S 95% 5%
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18. WHREHMEEOEMAEERM (FLDOFELWHEE) IHERILITFMITE T S
NURE G-1465 % i 7= 5 M & MAAP fEHT T O 24l O g lc o T

BIE L FRM~DF G N RKEVERICK T2 MAAP MEHTRE R X "N UR E G-1465 O Jigth
FAEER18—1 LUK 18—1I1Z7R8F, C s LT IZTDWTIiE MAAP fEHTHE S D T AR E 0,
T, HAAIZONWTIEL, NUREG-1465 OHEIAENRKE VR, X &)IE 1%
BT 2 SHOMEFE T VA TE, RAFEKICEVFLPBEAKT D L THLNIZ
R EDIREI S — A ET 2D B XD,

% 18—1 MAAP fEMT#E S M IO'NUR E G-1465 @ it &

MAAP NURE G-1465*
T 7 A #10.98 1
I #10.76 0.30
C s #7 0. 38 0.25

% NUREG-1465 @ Table3. 12 [Gap Release] & ' TEarly In-Vessel | DOfE®F
(NURE G-1465 TiX, lGap Release], [Early In-Vessel], [Ex-Vessel] }x T lLate
In-Vessel| OFFRERT = — XX L THFFHEMNERN~OBIHEG 2 52 T
%o AGHAMFRITIR P E ) B DR R REE CHEBINIR T 5720, L E ) B4R
BRIETORELNL DO ZMET S [Gap Release] & [Early In-Vessel] OE %
Mns,)

%
&5
25,

0.9 A

e
o
e
%‘

2
LR
L
f.ii.i

B MAAP

LI

>

0.8 A

® NUREG-1465

L
%
e

o
i*#*f

-

a9

o

0.6 A

S
S
S5,

€
SRR
‘el

05 4

o
<

K

‘¢‘

0.4 -

>

AL,

B 9

O
by
e,

0.2 1

T
35K
LR,

R
35S
584

Y

0.1 4

>
<>
L

FEFH2 £I3%E

X 18— 1 JRTFFHMERN~O B HE G O g
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19. FLOELWHEENEAELZESOREMEIEM (WX < 54 W5 KRKIEE DR
itz > T

Hh ok A =R 0D Ja (3 M REATG T R U D FH of U BE R OVRE SeE R BRI, 5 s A Ak e PR P A BR LS
RBLZEEEMIICONT/RNISWELSNEICIE S CHEE L, REHBEE 97%I124 7= 5 &
LTW5, it Hira® 19—1 5K 19—12 12, 4534l 512 38 0T 5 A % i B & OVH
F B O REARG R &2 & 19— 1 1TRT,
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#19—1 AP SIS 30T D FE kR B K OVFE xf 87 &8 0 FF A RS SR
e IR J O A A ) . FH 5 R FH kR
. . » FEA 5 AL ’
ot e & (e IR 2> & o FEEE) (s/m?) (Gy/Bq)
Fh o I A =R A4S SE, SSE, S, SSW, SW
5.8X107% | 4.6Xx107'8
& (129m) (5 HAL)
JE T WP RS 2 A H R ) A8 = A ENE, E, ESE, SE, SSE,
8.6X1071 6.6X10718
7 4 H R R (100m) S, SSW, SW (8 J1{ir)
RHERE NG EE N SSW, SW, WSW, W
5.0x107" 4.3%X10718
(#h I 36m) (178m) (4 J541)
Tl A2 = A SSE, S, SSW, SW, WSW,
7.1X10*% | 5.6%X107'8
(105m) W (6 J7fr)
Fh o I A R R A 2 R SE, SSE, S, SSW, SW
1.3X107° 5.0X107'8
R B (92m) (5 J5 L)
) e K =R ESE, SE, SSE, S, SSW,
AR o 1.6X1073 | 6.3x107'8
(64m) SW (6 J7fr)
—7 7 RXRIL
PN SSW, SW, WSW, W
(H = Om) 9.9%X10* | 4.4%x107'8
(181m) (4 J547)
A A = A B SSE, S, SSW, SW, WSW,
1.5X107° 6.0X10718
(87m) W (6 5{r)
H O ) A SR MR AR 2SR ESE
2.8%X10°¢ 1.0X10°1°
FHEA B (256m) (1 J5{r)
o o 1l 80 == ESE ‘
2.8X107° 1.0X 1071
HEA A (244m) (1 554r5)
(H1 - 80m) H N B BT SE .
4.0X10°% | 1.4%x1071°
(120m) (1 F54r)
il A8 A = N A ESE
2.8X10°% | 1.0x107'°
(198m) (1 547)
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* 1 RSB G 7 1 V2~ RRIERE D ORHIZ oW T, g3 < FHEFE (W
B ey, BROEEZZ T, RBEO&G I TREZHAET 256 03 EIKHBE L
SNTWLLUTORIYEH L,

(x,y,2) = ¢ exp[ — Y ]~ [1+ex {— (@H)” }] <o (5. 4)
I A 3 PU 232 e
I, = ’02y+% , = ;GZZ+%
x5 v,2) o BRI (x, v, z) DB YEME O R E (Ba/m*)
Q D B YR E o fik R (Ba/s)
U D IR E R T D R (m/s)
H D YEE O IR O S (m)
z,  BEOEELEME L (m)
COREO Yy HFROIER D ORNT A —H
2y  REOREZINE L (m)
CORED 2 FROIER Y ONT A —H
oy D REOKFETROIEN Y D/NT X —H (m)
0. COBREORELTEOIENY DRT A —H (m)
c S TN ¥ )
A < 9=k YN N WA DIE S Ak (m?)

%2 JRFFERBRT =77 XA LOBEIZ oW T, #IT<FHEFE (W) 12T
HEOXEEZZT, HEHOGS TREZHRETLIH6OHEN LS THLUT
DRIV EM L,

Q y? \
X0 y,2) = — 53, Uexp[ 252 ] ML (5. 5) =
’ cA ’ cA
Zy= 02y+? , X, = GZZ+?
x(x,v,2) RS (x, v, z) DR EYE O R E (Ba/m?)
z A (TN OR= (m)
Q D R E O B = (Ba/s)
U D IR EARER T S EGE (m/s)
2, HEEOEBEANLL ()
COREOKEFTMOYENY DNT RA—H
>,  REHEOEELE AN (m)
OB EONEFEOIENY DT A —H
oy D BEOKFEFROIENR Y DI/NT A — X (m)
0. OB EOHRE M OILN Y DTG A —H (m)
c S AN Y (-)
A < 3= XY N AL IE - ATk (m?)
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%3 HERFE D ORI oW TIE, #HIE<FEMTE (WD) IS TEEBRDORE L ST Wi
AEOHEAXRLENTWBELUTFTOXRLYHEE LT,

/Q = ! [ex {—(Z_H)2}+ex {—(Z+H)2}] AN (5. 11) =
* _Zﬂ‘Gy'GZ'U P 207, P 20%, e
x/Q D MR (s/m*)
z D M A O & S (m)
H D RO S (EREAE D E X) (m)
U o RV (m/s)
oy COBEOKEFBOIENRY DRT A —H (m)
0 DO REOREFROILNY DT A —H (m)

FASCHE B R O R EOFEMIC Y 72> Tk, FRZ2@ L TC1IHEMI &R EELMtITH L
THMEELOCMHMBREZREHL, NS WELDIEICIE X CTHEE L7, MG RE £ 19—
P
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< 19—2  FHxHR B M OVFE xR & O R A5 5 (1/4)

(Il A =S A S ZE R SR R )
FE I FH S R
D SARE H BB ERATEES SR H BB S A i SR
(%) (s/m?) (%) (Gy/Bq)
E%k’;%fﬁ 97. 01 % 5.8x10 97. 01 %9 4.6x10 1
?f‘/iﬁ 97. 00 % 5.8%10 ° 97. 00 W 4.6x10 1
e 96. 99 % 5.8x10* 96. 99 ) 4.6x1018
ﬁk/)%‘\'_é; R —f/j R —f‘/j “ee
S B 97.01 #1.3x10°° 97.01 ) 5.0x1018
Ta—7 97.00 #1.3x10°° 97. 00 ) 5.0x10 18
A W% 96. 99 $1.3X10 3 96. 99 % 5.0X10 18
97. 02 % 2.8X10°°6 97. 02 $1.0X10 10
HER A 97.01 % 2.8X10 6 97.01 $1.0X10 10
96. 99 5 2.8X10°°6 96. 99 5 1.0X 1019
F£19—2  FAXFIRE K OVFE x4 & o FEAm AL & (2/4)
(H g I 48 =R D)
FH kI LEPOR 8
DR SARE H BB R AT G SR SARE H EL A A A A 5
(%) (s/m*) (%) (Gy/Bq)
E:H);*%jﬁ 97. 01 #8.6x10"" 97. 01 #16.6x10 '8
?f\/1¥ 97. 00 % 8.6x10 | 97. 00 6. 6% 10 F
e 96. 99 % 8.6x10 1 96. 99 ¥16.6X10718
$j"£§r§ . -f\/j .o -f/J oo
JEL 7 0P = 97.01 K11.6X10°3 97.01 #16.3Xx107!8
Ta—7 Y 97. 00 #1.6x10° 97. 00 %5 6.3%X10 18
A W% 96. 99 $¥11.6X1073 96. 99 $16.3Xx107 18
97.02 #2.8xX10°°¢ 97.02 )1.0x1071°
HEX 97.01 ) 2.8X10°°¢ 97.01 $1.0X1010
96. 99 %) 2.8X10°°6 96. 99 %9 1.0X 1019
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< 19—2  FHxHR B M OVFE xF R & O R A5 5 (3/4)

(Hy N & 2R AT)
FE I FH S R
D SARE H BB ERATEES SR H BB S A i SR
(%) (s/m?) (%) (Gy/Bq)
E%k’;%fﬁ 97. 01 % 5.0x10 97. 01 % 4.3x10 1
?f‘/iﬁ 97. 00 % 5.0x10 ° 97. 00 W 4.3%10 18
P ) % 5.0xX10* ) ) 4.3%10 18
B 96. 99 )5 0 10 96. 99 4 3.“ 10
JR 1P i R 97.01 #19.9x10* 97.01 ¥ 4.4%x10718
Ta—7 97.00 #9.9x10 ¢ 97. 00 4. 4%x10718
A W% 96. 99 % 9.9x10 ¢ 96. 99 ¥ 4.4X10 18
97. 02 #4.0x10°6 97. 02 $1.4X10°10
HEA 97.01 ¥ 4.0X10°6 97.01 $1.4X10 10
96. 99 $4.0X10°°6 96. 99 $1.4X10°10
F£19—2  FAXFIRE R OVFE 7 & o FEAm AL & (4/4)
CHhll 4 A 2 A 1)
FH kI LEPOR 8
PR SARE H BB R AT G SR SARE H EL A A A A 5
(%) (s/m*) (%) (Gy/Bq)
E:H);*%jﬁ 97. 01 9 7.1x10°" 97. 01 #15.6x10 '8
?f\/1¥ 97. 00 K 7.1x10 ¢ 97. 00 5. 6%10 '8
e 96. 99 ¥ 7.1x10¢ 96. 99 ¥ 5.6X10718
$j'3§1_§ -f\/j .o -f/J oo
JF - 97.01 A 1.5X10°° 97.01 #76.0x10 1
Ta—7 Y 97. 00 #1.5X10°° 97. 00 #6.0X10 18
W% 96. 99 1 1.5X1073 96. 99 $16.0Xx107 18
97.02 #2.8xX10°°¢ 97.02 )1.0x1071°
HEX A 97.01 ) 2.8X10°°¢ 97.01 $1.0X1010
96. 99 %) 2.8X10°°6 96. 99 $1.0X10 10
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20. HHRFHEERZZERTHRAO 7 A VEIEBEBLOWEREIZOWNT

FRFHEHERY A VI REOZT 74 VX T RREREEROREREZAHT D
REFE T o, LTI FREBARLO L O ERAERREZ T,

L PREEERGR 7 VX EESERTT 7 1 V% O RS PERORL 1 R FF A &
PO E G ER 7 ¢ L X EERERE T T 7 0 VX O R T O R FER
500g/fcTH 0, FRAEIEEHEREIERER 7 0 VX OKEIE, 58K (1 %HK) T, %
B BT 2500 & 72 5,

2. WRHIHEBFWEER 7 A NFEBEBT v a— LT 4V FDLI)ERER=E
B S EEER 7V A VA EEF Yy a— LT 7 0 VX OTEMERTE TAET,
17.3 kg /A X 15 (1 &2 #E) T 259.5kg TH Y, WAER =L, 648. 75g(2. 5g/keg X 259. 5kg)
LB,

R SRR D 7 A VAR RER O ERELE 20— 11277,

F20—1 PRHEVEEFMEER Y  VHXEEOTT 7 4V ZRFFEE L ORER &

RFPA s A

EMRETT 7 4 VX 2500¢g

Fya—) T 4 IVH 648. 7bg
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21, MREIHEHMQER R T VX NBHEDE P L OHITITHONT

g i) A8 2R I ,ﬁb@%bv@@#%ibt AT BT, g K
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TR RERT - RET2RFFEL TR, PRHEEMEHMBMR 7 0 L& IEEIC
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PR kA £ 21— 112, FMETAEK 2I-1 AT, £, FMET NV
W, 21— 2 R RAIEHFEERE Y VY EREORENMEF 2 LICHRET
AN

AR O RER, TRAIEMEFER 7 A LV FEBEBICL DTS HREIT, K 4.3X
107 (mSv/7T HM) & 720, MOHIEI<RELPLOMITIMELAEHEL T, H#
fr B O EBFMEIL 7T HB T 100nSyv ZB A2V &L 2MEBELE,
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RE~ A7 K DP#EAREIZ SN T

FLOFELWEENEELELAOBREERICHR DX FEMIZB VT, LTFomE
BEz, BH~AZICL D0 #EREE 50, BT 7 U X 2EH~ATICED#ER
Z 1000 & L CEH T %,

JEA 57 848 55 18 R Y R R @ A 1T D\ T

EE B BRI E B LA O — A2 L ET H2EFOMATHEIC OV T (FF 0412
F1w WEMNRG@EREES CRAETEBETBEEREEm) [2XD L, 1200 5~
JVNVER R T T AEBALDFRAREEDFELERVROIFEETDH-> T, HLAR
FEN 10 SV T T LmBN T A— MLV EBIDHBINCE T HIEE521TH5E. WESH
F<HMEEZ ITFEICHDE 1 IV =L IUATELET DD, lWNEBZELTH, 50 L
FOB#ERE AP TE SMEDE 99. 9% LOREMEE U A~ A7 OEHEHRD
b ThHHrZ L] L LTWVD,

OLLT, EHEMSBRESLILHR (BA&IE : FRk 254 7 H 8 H) it

B NE FEEIT B FNANEFOHTICE VPR LEERKIBNOEETERR
ERZOMDIER T, H5FE -"HOEAFBMRKENSTO HRELZB L THHERSN
CHEREBVATLIEEZNDOH L b DB ELNLFIEDL LEIT. TOHGEORE
IR UTB CA~RAY, B~ R Y, FA—RA~v AV, FEHEMNEWI%DH )72 WA
REEAHA., ThOEZOERICHETLIHMECHEAIERTNLIERE R0,
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X fREHE (5 38 &BIR)

O FH1HED (G2l ARER) 1. WIHIT 2 1EEO X5 KO bk BEIEY
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ENVIRONMENTAL EFFECTS

1
vesssherses 0.47-1.6 cm Gravel, u, = 22 cm sec™', Sehmel et al. (1974)

'@!5 T lllll, 7 LRI Tt T
= “weweenOuesesees Grass, u, = 36 cji™", Chambertain (1966) "
[ +e=s=ew@-= Filter paper, u, & 24 cm sec™!, Clough (1973) | ot
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10t ——+——+ Water, u_ = 44 cim sec™", Sehmel and Sutter (1974) i >
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e 0.7 ¢m Artificialigrass, u, = 19 cm sec™', Sehmel et al, {1973)
29 =3cm, 65 % u, < 19.5 cm sec™’, Wesely et al. (1977) :
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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.’* ~*® The theoretical curve appropriate for a smooth surface is shown for comparison,
Note that the theoretical curve is strongly dependent on the value for 4« and that Eq. 22 does not
contain a parameterization for surface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.

26— 1 fRAx7RRIRICRBT 2 EILAEEE (Nuclear Safety Vol. 19%2)

*%1:J.L. Sprung % : Evaluation of severe accident risk : quantification of major
input parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7, 1990

%2 :W.G.N. Slinn : Environmental Effects, Parameterizations for Resuspension and
for Wet and Dry Deposition of Particles and Gases for Use in Radiation Dose

Calculations, Nuclear Safety Vol.19 No. 2, 1978
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%#1-1 NUREG/CR-5901 Dy

so-called "quench” temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,0 are too slow to maintain chemical
equilibrium on useful time scales. In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composition for the "quench” temperature.
Experimental evidence suggest that the "quench” temperature is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly distributed over this temperature range for
the calculations done here.

(6) Solute Mass. The mass of solutes in water pools overlying core debris attacking concrete
has not been examined carefully in the experiments done to date. It is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
H,0) = -3.00 to In(100 g/kilogram H,0) = 4.61.

(7) NVolume Fraction Suspended Solids. The volume fraction of suspended solids in the water

pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Among the materials.that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/em?) or Si0, (p =2.2 g/em?) from the concrete and
U0, (p = 10 g/em®) or ZrO, (p =359 g/em?) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/cm°. The upper limit is chosen based on the
assumption that suspended UO, will hydrate, thus reducing its effective density. Otherwise, gas

sparging will not kecp such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where S is the
weight fraction of dissolved solids. The sign -of the change is taken to be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is:

g

o(w) (1-5) fore <05 }
" low) (149 fore > 05

where o(w) is the surface tension of pure water.

(10) Mean Aerosol Particle Size. The mass mean particle size for aerosols produced during
melt/concrete interactions is known only for situations in which no water is present. There is

reason to believe smaller particles will be produced if a water pool is present. Examination of
aerosols produced during melt/concrete interactions shows that the primary particles are about
0.1 um in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from In (0.25 um) = -1.39 to In (2.5 um) = 0.92.

(11) Geometric Standard Deviation of the Particle Size Distribution. The aerosols produced

during core debris-concrete interactions are assumed to have lognormal size distributions,
Experimentally determined geometric standard deviations for the distributions in cases with no
water present vary between 1.6 and 3.2. An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is
difficult to marshall because of the sparse data base. It can also be argued that smaller
geometric standard deviations will be produced in situations with water present. It is unlikely
that data will ever be available to demonstrate this contention. The geometric standard deviation
of the size distribution is assumed to be uniformly distributed over the range of 1.6 to 3.2. Any
correlation of the geometric standard deviation with the mean size of the aerosol is neglected.

(12) Aerosol Material Density. Early in the course of core debris interactions with concrete,

U0, with a solid density of around 10 g/cm® is the predominant aerosol material. As the
mleracnon progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/cm® and condensed products of concrete decomposition such as Na;0, X,0, Al,O; Si0,,
and CaO with densities of 1.3 to 4 g/cm’® become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.

Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping 1s taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/em?®.

Note that the mean aerosol particle size predicted by the VANESA code [6] is correlated with
the particle material density to the -1/3 power. This correlation of aerosol particle size with
particle material density was taken to be too weak and insufficiently supported by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initial Bubble Size. The initial bubble size is catcutated from the Davidson-Schular
equation:
n yo4
Db = [E) —— cm
- PLE)

where € is assumed to be uniformly distributed over the range of 1 to 1.54. The minimum
bubble size is limited by the Fritz formula to be:

D, = 0.0105 ¥[o, /g(p;~p 1'"*

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°,
The maximum bubble size is limited by the Taylor instability model to be:
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9.2.1 Aerosols in the RCS

QNJIEHI

The experimenters conclude that spherical particles of around 0.1 to 0.3 pum formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
betwec in size at the point of measurement. The composition of the particles was found to
be dominated by Cs, Sn and U: while the Cs and Sn mass contributions remained constant and very similar
in mass, U was relatively minor in the first hour at 1860 K evolving to be the main contributor in the third
(very approximately: 42 % U, 26 % Sn, 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measured.

nglﬁaﬂl

Further interesting measurements for purposes here were six isokinetic, sequential, filtered samples located
about 13 m from the bundle outlet. These were used to follow the evolution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range(elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 um) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter
sample is eliminated and “below detection limit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment

9.2.2.1 | PHEBUS FP

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPTO of 2.4 um at
the end of the 5-hour bundle-degradation phase growing to 3.5 um before stabilizing at 3.35 pum; acrosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (dso) of particles in
FPT1 was seen to be bctwccn| 0.5 and 0.65 pmi a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the geometric standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that acrosol composition varied very little as a function of particle size
except for the late settling phase of the FPT]1 test: during this period, the smallest particles were found to
be cesium-rich. In terms of chemical speciation, X-ray techniques were used on some deposits and there
also exist many data on the solubilities of the different elements in numerous deposits giving a clue as to
the potential forms of some of the elements. However, post-test oxidation of samples cannot be excluded
since storage times were long (months) and the value of speculating on potential speciation on the basis of
the available information is debatable. Nevertheless, there is clear evidence that some elements reached
higher states of oxidation in the containment when compared to their chemical form in the circuit.
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NRPB-R322 ANNEX-A [2.2 Todine] Dk

2:2.2 | Meadow grass and crops ‘

Meithvl iodide

There are fewsr data for methyl iodide than for elemental iodinz, but all the data indicate that
it 15 poorly absorbad by vegetation. such that surface resistance is by far the donunant resistance
component. The early data have been reviewad elsewhere (Underwood. 1988; Harper er @l 1994) and
no substantial body of new data is available. The measured values range betwesn 10% and 107 m ¢
approximately. Again. there are no strong reasons for taking 7, to be a function of windspeed. so if is
recommended that v, 13 taken 1o be a constant. Based on the limited data available. the “best jndgement’
value of v41s taken as ﬂmi the *conservative’ value as 107 m s~ Where there is ung ertainty
as 10 the chemical species of the iodme. il is clearly safest 1o assuane that it is all in elanental fonn fom
the viewpom of making a conservative estimate of deposition flux.

2.2.3 Urban
Methyl odide
There appear to be no data for the deposition of methvl 1odide to bwilding surfaces; the
deposition velocity will be limited by adsorption processes and chemical reactions (if any) at the
surface. for which specific data are required, No reconmendations are given in s case. For vegetaiion
within the wban area (lawns and parks etc). it is recommended that the values for extended grass
surtaces be used.
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1.25  [%97.3x10" |%92.3% 10" |#96.0 X 10" [#91.5xX 10" |%92.6X 10" |#94.8X 10" [#19.8 X 10" [¥y2.4x 10"
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225 |%91.2X10" [#1.1x 10" [§93.2X 10" [#12.5X 10" |§17.1X 10" [$91.6X 10" |#94.4X 10" |#16.0x 10"
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3.5 %14.0107 |§96.4x10° [$91.8X10° [§12.4x10° |£96.4x10° [§94.4x10° [§12.1x10" |£93.7x10°
#911.5x107 |§91.2X10" [$93.6x10° [#93.6x10° [£91.2X10" [#92.7x10° [#14.0x10* [§97.2x10°
7 KI1.7X10° |$91.4X10° [§94.1X10° [§94.2X107 |#91.4x10° |[§3.1x10" [%94.6x10° |%18.3x 10"
9.5 £2.0X10" |#1.6X10% [§14.7X10" [14.8X107 |#1.6X10% [§3.5X10? [£15.3x10 [#9.6x 107
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