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T RILX) IRF A IRF A IRF A IRF A LAGTR I L PRI AL

— 1.00X 107 FL2X10% | £3.2X10%° | FI5. 1X10%° | £ 7.0X10% | £ 8.7X10* | £ 1.0X 10" | £ 1.2Xx10%
1.00X107? 2.00x102 | K 1.3X10%° | K93.5X10% | 5. 7X10% | I 7.7X10% | £ 9.7x10° | £ 1.2x10* | 5 1.3x10*
2.00%X 1072 3.00X 1072 FI7.2X10" | £92.0X10%° | £3.2X10%° | #94.4X10% | $95.5X10% | 76.4X10% | £ 7.2Xx10%
3.00%x107 4.50%107? F6.7X10% | £92.2X10% | £4.0X10% | £ 5.8X10% | $7.5X10% | 9. 1x10*" | # 1. 1x10*%
4.50%107 6.00x107? F91.8X10" | £ 4.3X10"Y | #6.4X10" | $8.4Xx10" | # 1.0X10* | # 1.2X10% | £ 1.3x10%
6.00x107? 7.00x107? F91.2X10" | £ 2.8X10Y | #4.3X10" | $95.6x10" | £ 6.8X 10" | £ 7.9X10" | £98.9x10Y
7.00X10? 7.50x102 | £99.6X10" | £3.2X10° | $55.9X10% | 78.6X10% | #1.1x10* | £ 1.3x10* | £ 1.6x10%
7.50X 1072 1.00X 10! 1 4.8X10%° | £ 1.6X10% | £ 2.9X10% | #4.3X10% | $35.6X10% | £ 6.7x10%" | £ 7.8%x10%
1.00X 10 1.50X107 | #99.0X10" | £91.8X10" | £2.6X10% | £3.2X10" | #3.7X10" | #74.2X10" | #J4.6x10"
1.50X 10 2.00x107" F91.5X10% | £ 2.9X10%° | #3.3X10%° | $93.4X10% | £ 3.5X10* | #3.6X10% | £93.6x10%
2.00X107" 3.00X 107! F93.0X10% | #95.7X10% | #16.6X10% | 6.9X10%° | £ 7.1X10%° | £ 7.2X10* | £ 7.3X10%
3.00x107" 4.00x107" $92.9X10" | £6.9X10"Y | 9 1.1X10%° | $31.6X10% | £ 2.0X10* | #72.4X10% | £92.7x10%
4.00%107 4.50X107 | FI1.4X10% | £93.5X10" | £ 5.6X10° | £ 7.8X10" | £ 9.9X10" | % 1.2X10% | #1.4x10%
4.50x107 5.10X1070 | £92.2X10" | £4.0X 10" | £ 5. 1x10" | % 5.8X10" | % 6.3X10" | #6.6x10" | #6.9x10"
5.10X 107 5.12X1070 | FI7.2X107 | £ 1.3X 10" | F1.7X10"% | £ 1.9X10" | 2. 1X10" | 5 2.2X10" | #2.3x10"
5.12X 10" 6.00X 10" #13.2X10"% | £95.9X10" | £ 7.5X10" | 8.5X10" | £9.2X10" | £ 9.7x10" | £ 1.0x10%
6.00X 10" 7.00X10"! F93.6X10" | 6.7X10% | £8.5X10" | £9.7X10% | £ 1.0X10° | £ 1.1X10% | £ 1.2x10%
7.00X10" 8.00X 10" FIL.0X10" | £ 1.6X10" | £92.0X10" | £ 2.2X10" | £2.5x10" | £ 2.6X10" | £ 2.8x10"
8.00x 107 1.00X 10° 2.1x10" | £93.2X10"% | £3.9X10" | $94.5X10" | 74.9X10" | #75.3X10" | #95.5x10"
1.00% 10" 1.33X10° $11.6X10"7 | £92.1x10"% | £2.3X10% | £2.4X10% | 7 2.5X10" | #72.6X10" | #92.6x10"
1.33%10° 1.34X10° $4.7x10"7 | £96.3X10"7 | £6.9x107 | K9 7.3X107 | $97.6X10'7 | 9 7.8X10'7 | 9 7.9x10"7
1.34%10° 1.50%10° FI7.5X10" | 9 1.0X10% | £ 1. 1X10" | £ 1.2X10" | £ 1.2Xx10" | £ 1.2X10" | £ 1.3x10"
1.50%10° 1.66x10° F93.2X10" | 3. 7X10% | £93.9X10" | £4.0X10% | £4.0x10" | £ 4. 1X10% | £4.1x10"
1.66x10° 2.00X10° 6.8X10" | K 7.9X10% | £8.2X10" | £ 8.4X 10" | £8.5x10" | £ 8.6X 10" | £8.7x10"
2.00X10° 2.50%10° F2.0X10" | £92.0X10"7 | £2.0X10"Y | £2.0X10" | $2.0X10" | 2. 1x10"° | 2. 1x10"
2. 50X 10° 3. 00X 10° FITEX107 | K9 7.8X 107 | £ 7.9X 107 | £8.0X 107 | £8.0X 107 | #8.1x107 | #98.1x10""
3.00X10° 3. 50X 10° $9.8X 10 | £99.9X10° | £9.9X 10" | £9.9X10" | £ 9.9X 10" | # 1.0X 10 | # 1.0x10'
3.50%10° 4.00% 10° #19.8X10"° | £99.9X10" | £99.9X10% | $59.9X10% | 7 9.9X10"” | #71.0X10"° | %9 1.0Xx10"
4.00X10° 4.50%10° $19.6X10° | £91.6X10° | £92.0X10° | #52.3X10° | #92.4X10° | 92.6x10° | £ 2.7x10°
4.50%10° 5. 00X 10° $19.6X10° | £91.6X10° | £92.0X10° | #52.3X10° | #92.4X10° | £92.6x10° | £ 2.7x10°
5. 00X 10° 5. 50X 10° $99.6X10° | £ 1.6X10° | £2.0X10° | #2.3X10° | #2.4Xx10° | #52.6x10° | #92.7x10°
5. 50X 10° 6. 00X 10° $99.6X10° | £91.6X10° | £2.0X10° | #2.3X10° | #2.4Xx10° | $52.6Xx10° | %9 2.7x10°
6. 00X 10° 6. 50X 10° F11.1x10° | 9 1.8X10° | #12.3X10° | #92.6X10° | £ 2.8X10° | #3.0X10° | £ 3.1Xx10°
6.50X10° 7.00X10° $11.1x10° | $91.8X10° | £92.3X10° | $52.6X10° | #12.8X10° | £93.0x10° | £ 3.1x10°
7.00X10° 7.50%10° 1L IX10° | 9 1.8X10° | £2.3X10° | £2.6X10° | #2.8X10° | #3.0X10° | £ 3.1X10°
7.50%10° 8. 00X 10° 1L IX10° | 9 1.8X10° | £92.3X10° | £2.6X10° | #2.8X10° | #3.0X10° | £ 3.1X10°
8. 00X 10° 1.00X 10" #3.4X10" | F5.6x10" | £ 7.0x10* | £8.0x10" | £8.6x10" | £9.1x10" | £9.5x10*
1.00X 10! 1.20% 10! L TX10" | £92.8X10" | #3.5X10" | £4.0x10" | £4.3X10" | 4.6x10" | #4.8x10
1.20% 10! 1.40% 10! #0.0Xx10" | £0.0X10° | £0.0x10° | £0.0x10° | £0.0x10° | £ 0.0x10° | #£90.0x10°
1.40% 10" 2.00x 10! 10.0x10° | #90.0X10° | #0.0X10° | $0.0X10" | #90.0x10° | #90.0x10° | #90.0x10°
2.00x 10" 3.00x 10! 10.0x10° | #90.0X10° | #0.0X10° | #0.0X10" | #10.0x10° | #90.0x10° | %9 0.0x10°
3.00x 10" 5. 00 10! 10.0x10° | #£90.0x10° | £50.0X10° | 50.0X10" | #70.0x10° | #90.0x10° | #90.0x10°
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#=2-1-7

ERETT R AT A 2 A 2T < BROFHIIZ AN D S-SR O
HRARAE (2/2) A GY bOEEZEES 255)

TxF (MeV)

HRIFEEE  (photons) *!

IR iﬁwﬁ% 24 WF[F% | 48 WF[HIfR | 72 HF[#If% | 96 WFfEIFE | 120 W§fH] | 144 B5RE | 168 yfH]
T RILX) IRF A IRF A IRF A IRF A LAGTR I L PRI AL

— 1.00X 107 FL.2X10% | £ 3.5X10%° | £95.8X10%° | K 7.0X10%° | £ 7.7X10° | £ 8.0X10% | £8.2x10%
1.00X107? 2.00X102 | K 1.3X10%° | £53.9X10% | 6.5X10% | £I7.8X10% | £8.5X10% | £8.9X10% | #79.1x10%
2.00%X 1072 3.00X 1072 FI7.2X10" | £92.2X10% | £3.7X10° | #94.5X10% | #£94.8X10% | £5.0X10% | %I 5.1x10%
3.00%x107 4.50%107? F6.7X10% | £92.5X10% | £94.7X10% | £5.8X10% | £6.4Xx10* | #76.8Xx10%" | #96.9x10%
4.50%107 6.00x107? F91.8X10" | F4.7X10Y | £ 7.3X10" | $78.6x10" | #9.2X10" | #9.6X 10" | £9.7x10"
6.00x107? 7.00x107? F91.2X10" | 53,2310 | #4.9X10" | $95.7X10" | £ 6.1X10" | #6.4X10" | £96.5x10"
7.00X10? 7.50x102 | £99.6X10" | 3. 7X10° | $56.8X10% | 8.5X10% | #19.5X10% | £79.9x10% | £ 1.0x10*
7.50X 1072 1.00X 10! I 4.8X10%° | £ 1.8X10% | £3.4X10% | #94.3X10% | 4. 7X10% | £ 5.0x10%" | £ 5.1x10%
1.00X 10 1.50X107 | #79.0X10" | £92.0X10" | £2.9X10% | £3.3X10" | #3.4X10" | #73.6X10" | #93.6x10"
1.50X 10 2.00x107" F91.5X10% | 3. 1X10%° | #3.7X10% | £73.8X10% | #3.8X10* | #73.8X10% | £93.8x10%
2.00X107" 3.00X 107! F93.0X10% | #96.3X10% | #7.4X10% | $7.6X10%° | £ 7.6X10%° | £ 7.6X10* | £ 7.7X10%
3.00x107" 4.00x107" $92.9X10"% | F7.6X10"Y | 9 1.3X10%° | $31.5X10% | 1. 7X10*° | # 1.8X10* | 9 1.8x10%
4.00%107 4.50X107 | FI1.4X10% | £3.8X 10" | £ 6.3X10° | £ 7.7X10" | £ 8.5X10" | #8.9X10" | #9.1x10"
4.50x107 5.10X107 | £92.2X10" | £ 4.4X10" | £ 5.6X10" | £ 5.9X10" | £ 6.0X10" | #6.1x10" | #6.1x10"
5.10X 107 5.12X107 | FI7.2X107 | £ 1.5X10"% | £ 1.9X10" | £ 2.0X10" | 7 2.0X10"™ | 5 2.0X10" | #2.0x10"
5.12X 10" 6.00X 10" #13.2X10"% | £6.4Xx10" | £8.2X10" | 8.7x10" | £8.8x10" | £8.9x10" | £9.0x10"
6.00X 10" 7.00X10"! F93.6X10" | 9 7.3X10% | £99.3X10" | £ 9.8X10" | £ 1.0X10° | £ 1.0X10% | £ 1.0x10%
7.00X10" 8.00X 10" FIL0X10" | 9 1.7X10% | £92.1X10" | £ 2.2X10" | £2.2Xx10" | £ 2.2X10" | £ 2.2x10"
8.00x 107 1.00X 10° 2.1x10" | £93.5X10"% | £4.2X10% | $94.3X10% | 7 4.4X10" | #74.4X10" | #94.4x10"
1.00% 10" 1.33X10° F11.5X10" | £92.2X10"% | 92.4X10% | §2.4X10% | #72.4X10" | #72.4X10" | #92.4x10"
1.33%10° 1.34X10° $4.7x10"7 | £96.5X10"7 | K 7.2X107 | K9 7.3X107 | K 7.3X10'7 | 9 7.4X10'7 | 9 7.4Xx10"7
1.34%10° 1.50%10° FI7.5X10" | 9 1.0X10% | £91.2X10" | £ 1.2X10" | £ 1.2Xx10" | £ 1.2X10" | £ 1.2x10"
1.50%10° 1.66x10° F3.2X10" | £3.8X10% | £93.9X10" | £ 4.0X10% | £4.0X10" | £ 4.0X 10" | £4.0x10"
1.66x10° 2.00X10° #6.8X10" | £8.0X 10" | £8.3X10" | £8.4X 10" | £8.5x10" | £ 8.5X 10" | £8.5x10"
2.00X10° 2.50%10° F2.0X10" | £92.0X10"7 | £2.0X10" | £2.0X10" | £ 2.0X10" | #2.0x10" | #2.0x10"
2. 50X 10° 3. 00X 10° FITEX107 | K9 7.8X 107 | £ 7.9X107 | £97.9X107 | £8.0X 107 | #8.0x107 | #98.0x10""
3.00X10° 3. 50X 10° $9.8X 10 | £99.9X10° | £9.9X 10" | £9.9X 10" | £ 9.9X 10" | #9.9X10" | # 1.0x10'
3.50%10° 4.00% 10° #9.8X10"° | £99.9X10" | £99.9X10% | $59.9X10% | 7 9.9X10" | #79.9X10"” | %9 1.0x10"
4.00X10° 4.50%10° $19.6X10° | #91.6X10° | £52.0X10° | #52.2X10° | #92.3%10% | #92.4x10° | %9 2.5x10°
4.50%10° 5. 00X 10° $19.6X10° | £91.6X10° | £52.0X10° | #52.2X10° | #92.3%10% | #92.4x10° | £92.5x10°
5. 00X 10° 5. 50X 10° $99.6X10° | £ 1.6X10° | £2.0X10° | #2.2X10° | #2.3X10° | #52.4x10° | #92.5x10°
5. 50X 10° 6. 00X 10° $99.6X10° | £91.6X10° | £2.0X10° | #2.2X10° | #2.3x10° | 5 2.4x10° | %9 2.5x10°
6. 00X 10° 6. 50X 10° F1.1x10° | 9 1.8X10° | #92.3X10° | #$92.5X10° | £ 2.7X10° | #2.8X10° | £ 2.9X10°
6.50X10° 7.00X10° $11.1x10° | $91.8X10° | £92.3X10° | $52.5X10° | #2.7X10° | £92.8X10° | £ 2.9x10°
7.00X10° 7.50%10° L IX10° | 9 1.8X10° | £2.3X10° | #2.56X10° | #2.7X10° | £2.8X10° | £ 2.9X10°
7.50%10° 8. 00X 10° 1L IX10° | 9 1.8X10° | £92.3X10° | £ 2.56X10° | #2.7X10° | #2.8X10° | £ 2.9X10°
8. 00X 10° 1.00X 10" #3.4X10" | 95.6x10" | £ 7.0x10* | £ 7.8x10" | £8.3x10* | £8.6x10" | £8.8x10*
1.00X 10! 1.20% 10! L TX10" | £92.8X10" | #3.5X10" | £3.9x10" | £4.1Xx10" | 9 4.3x10" | #4.4x10°
1.20% 10! 1.40% 10! #0.0Xx10" | £0.0X10° | £0.0x10° | £0.0x10° | £0.0x10° | £ 0.0x10° | #£90.0x10°
1.40% 10" 2.00x 10! 10.0x10° | #90.0X10° | #0.0X10° | $0.0X10" | #90.0x10° | #90.0x10° | #90.0x10°
2.00x 10" 3.00x 10! 10.0x10° | #90.0X10° | #0.0X10° | #0.0X10" | #10.0x10° | #90.0x10° | %9 0.0x10°
3.00x 10" 5. 00 10! 10.0x10° | #90.0x10° | £50.0X10° | 0.0X10" | #70.0x10° | #90.0x10° | #90.0x10°
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Mo-99(#668F ) 2.1E+04 ND| ND| ND ND 6.6E+04 ND ND ND ND ND ND
Te-99m{¥0685 M) 2.3E+04 2,0E404 ND ND ND)| 45E+04 ND| 1.8E+03 236404 ND ND| 8.3E+03
La-140(%128) 3.3E+04 3.7E+04 ND| 2.3E+03 ND 9.7E+04 ND 25E+03 2.1E+05 4.2E+02 6.2E+02 1.8E+03
Be-7(#1538) ND ND ND| ND ND ND ND ND 3.2E+04 ND ND| ND
Ag-110m(#32508) 1.1E+03 2.6E+03 ND| ND ND ND ND 1.7E+02 18E+04 ND ND| ND

Hidh  FE /I BRDHP  (http://www.tepco.co.jp/cc/press/11040609-j.html)
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%1

% 2-3-7 NUREG-1465 TOIANE RN ~D i EI S

R —7 WA B PN~ D Ji L 1| A1
Cs 0.25
TeO,, Sb, Te, 0.05
Sr0, BaO 0.02
MoO, 0. 0025
Ce0,, U0, 0. 0005
La,0, 0. 0002

NUREG-1465 @ Table3.12 [Gap Release] DfE & [Early In-Vessel] OEDOFI%# %
I (NUREG-1465 TlX, [Gap Release|, [Early In-Vessel], [Ex-Vessel] & O [Late
In-Vessel] OFFGER T = — X2k L TR FIFERABGEN~OIHEIS & 5 2 TH
Do JFLDFELWIRENHA LGB T 2 il = o JEAERHm I 36 1) 5 487E
TV AT, RPFENEEDMERDRE CTHEEISURT 5720, RFEER
wRERTE TOF LN LM EZET S [Gap Release] & [Early In-Vessel |
DIEDOFE AN D,)

# 2-3-8 NUREG-1465 ($#y)

Table 3.8 Revised Radionuclide Groups

Group Title Elements in Group

1 Noble gases Xe, Kr

2 Halogens I, Br

3 Alkali Metals Cs, Rb

4 Tellurium group Te, Sb, Se

5 Barium, strontium  Ba, Sr

6 Noble Metals Ru, Rh, Pd, Mo, Tt, Co

7 Lanthanides La, Zr, Nd, Eu, Nb, Pm,
: Pr, Sm, Y, Cm, Am

8 Cerium group Ce, Pu, Np

Table 3.12 BWR Releases Into Containment*

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

Duration (Hours) 0.5 1.5 3.0 10.0
Noble Gases** 0.05 0.95 0 0
Halogens 0.05 0.25 0.30 0.01
Alkali Metals 0.05 0.20 035 0.01
Tellurium group 0 0.05 0.25 0.005
Barium, Strontium 0 0.02 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.

59-9-¥x 2-3-10

99



U LD EIS ORI Tk

1. B v roitE S

(1) CsI DIFRETIHEL TV HET T A
X HFEMN CsI OFETHEAET DI LD L L THEET S, CsI OETIFEEL T
WHEBV D LOEREITIUTOEBY LD,

CsI O EE kgl = M, + M/W, XW,
CsI HIiEE T O v AEE kel = M/W, XW,

t U AR E E ke] M,
T U LS &[] WCs

(2) CsOH DFFRETHEL TWVWHET T A
27 LN Cs] & CsOH DIERETIFIET HH D & L CEHET 5, CsOH DIEkE
TIHEEL TWA B T AOEEITILLTO LB L7 5,

CsOH I EmF o' ¥ oHERE[kg]l = M ,—CsI FIMEEFT O ¥ AHEHE[ke]
= Mo —M/W, X W,

(3) By Lot
MAAP FEATIZ KV CsI & CsOH DR AR AN g8/ ~D i HH B G % G-

oy AOMHER k] = M/W XW, X X + M, — M/W,XW.) XY
X : CsI itHEIA (MAAP ifFTIC L 0 &6 D)
Y : CsOH fxHHEIS (MAAP fi#dric X v 55 %)

(4) By v LoRBHHIEG
1. (3) THLALEYY AOKEEND, Y ADOKHEIE 25 il

U LAOKBEES = v U LottE / B U AV EE
= M/W, XW../M, X X + (1 — M/W,XW../M..) XY

=Y + M/M, XW./W, (X — V)

LIk

59-9-¥x 2-3-11

60



2-4 TR PEE O REEHHIEBFR I SWT

RSB ZR N O T Ly v a v F = U NOHER T A SIS LT S e E
%, RIS ER 7 « V2 X2 R RERHE LRI S5,

F7, TP E LD DR TR ERICIN 2O LTS X, R R RN S
FHEHEMA AR (LLF [SGTS) &vv9,) Zfkm LT, XFEZERKHTICHKRE S
a3

KEH~OHEEDE OB = & KOV EEE A D ORGEBFRER] = & O B
[F124 72 0 O HEYEWE O R B & ORI 2 L FIoRd, 72, BEEmE O KA
HHEFE 2 X 2-4-1 B K 2-4-4 2R L, RRF~OfH F Lo K&K 2-4-5 v HK
2-4-7 |-,

X1 ARl B 1 D Mt BIE S 3R LR N R B D EI e 2 £ T,

1. JRTFFIBRESRN LT T Ly v a v F o U ROHER T A AT LT U S

1
DF, - DF,

Grcysiwl1) = Qpeyrevs (1) %

revoa(t) 3 WA 6 UZH1T % BALIGR 4 7o 0 ORI ~O B EIA [1/5]
Grcyrers(t) : REZ) L IZH1) 2 HAALRERT 2 72 © OB AEIS [1/5]
MBI T Ly g T = NOPFERT A V)
DF,  : JRFIFRAAR SR 7 4 W 2 X R ROBRERER -]
DF, : kOR7 N5 OBERI-]H

X1 PREREITIMSER 2 2-1 25

2. RN D IR AP R ISR A Lo e
OFHIEEN D FAFRBOALEERE T (FFEAE 70 p%* £7T)

Ar/55na(t) = Apcvorss(t) (t<T)*

Arissa(t) 2 FEA) £12380 % BAZRERD S 72 0
JRFIFEED D ORZF ~D R EIAE [1/s]
Grevorsp(t) 1 BEZ £ 120 D BT YS 720
FRANE R B TR R~ DI 2 WEIA [1/s]
T, R REOAEERR R (FSg4 70 53#%) [s]

31 SGTS L ENIRER M OPERUR S DN R AR O R 5158 FE 2 FCETHl Lk & (Usf)
Lk 2 2-6 Z5PR)
2 ZOHM CIIEAFEROBAENER SN TN Enb, YR IR F

59-9-¥ 2-4-1

61



RN RAPICEERH SN D L LT Lz, FHEIC 472> TIE, JRF4F
R DA ER 2 PRSTROICIEIR R [BI/ R T & L7z,

QI B Rl
(FMRA 70 0t 05 168 K% (FEmHIE (7 BRE) H T SGTS I3MZIE L2V 2

b A
s sora(t) =2 Orsp(1) (t=T)"

dQp,s(t)
i ==A-Qp,5(t)+qpcy_p,5(t)

T
Ouss(T, )™ = [ dner s ()il

Gr/posl(t) W L I2F1T 2 BALRFR S 720
JRFHREEED b R ~D R EI G [1/5]
Gpeyrp(t) @ REZ L IZI81T 2 BRI 2720 O
KA D IR R~ DI 2 WEIE [1/s]
Op/p(t) : FEA L IZB T 2 HETIFEERNTOFESE -]
A RTIRREOBRE1/s]
(4P R D RR U B 2 BRI RRE ™
T, RrrEEROBEEEARRE (FfgEd 70 9%) [s]

1 ZOHM TR EEOAENHERF SN TV D728, BERTEWE IR R ED
B REICESEHE S, SCTS Z#k i L CRE T~ &5,

¥2 R FIEREOAIEEMRERN (T) (2B 5, FIERHFNNERRICR T 5 i TRz
NTOTFEEIEIE, RFRICHEL T, F TR A SR O PRI R 20
L 7o B E O 2 BN FIFREENICFEET S50 & U TRHE L 72,

X3 R OHKERIL, SCTS Z AW 556 OF IR R ORGHKER (0.5 E/H)
EEHAL TS,

59-9-¥x 2-4-2

62



R EEE L2 A D
T 1 A DR LR PN N B
: % 1.6 X 1019[Bg]

v

JR IR 2 N~ D B &
: MA A PFEFTIZHES <

!

[ JE AT AR AN T O B2 5 ]

: MA A PENTIZHES L (BRERREL)

' | }

[ AP R R~ DTN E :} Ny%?%V«@ﬁkﬁé]

: MA A PfE#ric H-—3< : MA A PFEATICHEES <

A | i l
l FEH AT AL R D

E@%#Bkﬁ¢AﬁimJ I ~He [ﬁ%ﬁ%%§%74W&NV%%

Wk« R H] fasaof ¢ 0.5/ 1] RS : 1
BRI : 0%

R DIEA UL EHEREE 2 B i BA RS RR 7 4 V2 b
FHERE D
AR M2 FET 58585
HE : 0~168h KA ZR Y M BT D54
JHH & 59 1.1 X1017[Bg] B : 53~168h

& 9 4.3 1018[Bq]
REERGARZ AW TELEZIURT 28548

B : 0~168h REBERGEA R E W CEL %
& 59 1.6 X1017[Bq] I s 2 A

c BRI N A EE L A2

2-4=1 JF LD LWREDIEA LT Y56 O A 1 A O R HH

59-9-¥x 2-4-3

63



RWFEEER L 723556 0

%9 2.1X1019[Bg]

& 9 SR DA IERFF PP i

1

E

JRA SR AN 2N~ D Jif HHE A
: MA A PFEATIZHS <

J

v

BRSO

v

4
I RTINS

: MA A PFREATIZHRES <

v
SR IF RS AR 2N T O R EZDH
(BB RRA T LA, ILHE)
|

JRTF RN 2N T B RIS
9.0X104[1/s], _EBR DF200

\ 4
L RSOES

v

JRF PR AR ER N T D
BREZFIIREE

o J

v

v

JAFIF A~ DORNAE| S
: MA A PEHTIZHES L

‘ |

[
l

] L

4
YL a TSIV TORATTE
VN KB BRELRE
Kk E 93 MAA Pi#HTIC <
X o310
X o3% 1

>R

Ry N T A A~DFNEE
: MA A PFEATICHEES <

. J

JR TIPS 7 4 VA X R RD

o e A AR D SRR
RS KRG~ A KA~ Kk Xk 53 1 1000
AR - HERR K[/ A ] LR 2 0.5[E1/H] MR 3 5 F 2 500
FREZER - 0% HHEI 93 50
BENORA W XITEIERE D O AR 2 7 4 IV H X b
FECE DS F

A & EET 554
BFRE] : 0~168h
e K9 3.4 X1015[Bq]

REFFERIGHIZ Z WV THEREZ IO 5854
KM : 0~168h
T 59 4.5X1015[Bq]

A N & EET 554
HERE : 53~168h
T K9 3.0X1015[Bq]

RBBEROH AR ZH N THEL L
KT 256
c BINEAR N A2 ENE LA

X 2-4-2 JA L DOFE LWEERRELIZLEED

59-9-7x 2-4-4

64

&
i

£ 9 RDORAKH



[

JAF R A~ DHAEI S
: MA A PEHTIZHES L

R HEER L 723560
T LD IEREE PN P
: 9 8.4.X1017[Bq]

l

SRR AN 2N~ D il HHEI A
: MA A PFEATIZIES <

!

T IP RSN 2N TOFREZD R

: MA A PATIZIES < (BNASR

AT VA, A, vy va T
— L TDOARAT FZE D)

1

R B ARG~
AR EIRKE/ A

J

v

FHw A AFEZR DD
KE K
Ha R 0.50E/H]

FrEZE © 0%

X R T A DR NEIE
: MA A PFEATICHES<

FRrZE4R%k - 1000

]

E%ﬁ%%ﬁ%74»&ﬂyb%J

RS I A XF EHEREE 2 B i

[ - 0~168h

IKFfH : 0~168h

IR R & FERT D55
i #9 2.6 1013[Bq]l
REBIERAHZE W THERZ IR T 554

& K9 2.8 X1013[Bq]

JRF AN SR 7 A L HA X b

RBLE 7> O Ji

IR R & FERT 55
EfH : 53~168h
i 2 9 8.2 X 108[Bq]

REWERG AR EZ N TERE
RS D56
s BN B A FE L 7R

X 2-4-3 JFLDZFE LWRENRRA LT-GA O v U 2O KRG EFE

59-9-¥x 2-4-5

65



Ry L 72356 0
Z DD IETE DA 1 RFJF N PN

!

SRR 2N~ D i HHEI A
: MA A PFEATIZHES <

l

JR TP 2N T OFREZN R

: MA A PREATICHE S (KA SR

ATVA, WAE, vy vars
— L TDRT S D)

; ;
! I

AP REA~DORNANE S Ry N T A DR NEE
: MA A Pf##HT e O NURGE-1485 @ : MA A PFEATICHEES <
N R EE S X G NURGE-1485 @ %1 72 £ & §TAf

l I AT ALIRR DD {: J

[@Eéb%k’iqﬂmiﬁiw J G~ BTSN T (L Z N b

s AEERK(E/ H] W 2R - 0.5[E/ B ] BRF4R%L : 1000
FREZDFE 0%

BEDBIRZ W UL EHERIE ) D i B MNE R 7 4 L2 b
FEAE D B
KANB IR b &2 EfiT 58546
e : 0~168h KB N EETHH5E
FERE] : 53~168h
REFFERIGHIZ 2 AV THEREZ IO 5854 REBMEBROE R E W CFEL %
B : 0~168h RT 556

- AR D AT L 7R

[X] 2-4—4 fA.0 D UWBEN A LTS O % OMBREO K E

59-9-7 2-4-6

66



1.E+20
1.E+19

1.E+18
1.E+17
1.E+16

1.E+15
HEklA —HARE —kS5EE - C(sk
1.E+13

1E+12 ~Te¥R —Baig —Ru%g
1.E+11 — La¥ T

1.E+10
1.E+09

™

1.E+08

XA PAOMEE (grossiB) [Bql

1.E+07

1.E+06 - - - - -
0O 20 40 60 80 100 120 140 160
Bk B0 (h]

2-4-b R ER N D EJERF O T A VRO b LR

1.E+20

1LE+19
1.E+18
1.E+17

1.E+16 /
FERG: [ o=

1.E+14
LE#13 =

LE#12 —

1LE+11
1.E+10 —FHRE —&S5FE —CsHE

1.E+09 _ . !
{ E408  —Ted  —Bafg - —Ru$g
K 1.E+07 - —lLazE = —Ce%E

1.E+06

Kp~DMHE (grossfiE) [Ba]

0 20 40 60 80 100 120 140 160
B RIEERM [h]

2-4-6 KA AN b EIERF O R R O b L B

59-9-¥ 2-4-7

67



[Ba]

[P~ADOHMEE (grossii)

1.E+20
1.E+19
1.E+18

L&w,//xf”’fﬁaﬁﬂpf—
LEAS [T e |
1E+14

LE#3 =

1LEst2 —

1E+11
1.E+10 —HHARE —&5F8F 08
1.E+09 - I ' : ' 5

- Tef® —BaX  —RuE
1.E+07 -l (e

0 20 40 60 80 100 120 140
EHRZERRA (h]

2-4-7 ﬁ%kﬁﬁf)%/%fﬂ;fﬁ %)ﬂb\f%%”ﬂ;ﬁbcﬁk% L4840
PR DR h Lo R

59-9-¥ 2-4-8

68

160




2-5 JRF RN AR~ DI L 5 ROWHE LRI HONT

JRTIFASANE ZRNIC BT DI X 5 Fo HRIEERICO VTR, MEIEAN FBTD
FELMWHERE (LT INUPEC) &9 ,) (X D5 AL 9 45 NUREG-1465 0 Y —
A B — G DT B E B S ORI B3 2 #1238\ T, CSE A6 R
IZESERREINTWD,

HARLEROFE AT 2MEL LU FITRT,

JRF IR A SR IS I8 1T 2 JERE 3 5 R OB ORI, HERE & 5 R0 B ARTES
KeMnD EUToOXTESND,

dp(t) _
dt

—A, p(1)

p(t)  REZ T D FUF IR A SR NI B 1T 2 R & 5 RO IRE 1 g/m3]
Ay BRI (]

NS Z T, BRIARL, KAl t, t, CORTIFRMNESRNICEIT 2 M
FORDREZHNTUTOL I IZRIND,

;i'd:_ lt Zogip(tl)J

L= p(ty)

NUPEC & ETIX, Nuclear Technology “Removal of Iodine and Particles by
Sprays in the Containment Systems Experiment” DEC#E (CSE A6 FEBr) XV, [CSE
A6 EBROIERE 3 U RORREL(TIE, R 045 TRE 10°0pg/m’ Tholob Do, K
%1304y T1.995X 10 ng/m’ 705, & LT, RAKORELZ ERICATEZET
MR L 5> FOHKRIEEER I 0X10'[1/s]ZEH L TWD, ZHEFESEIHO L S FED
FEENZ L, MINESRA T LA Z L TR WIRIE T CORENZBET 57200 H O
ThHhdEBEZLND, 728, KIE SRP6.5.2 TITFRFIFRMA SN O M X 5 FE)
1/200 12725 £ CIEEH L 5 BOBRENRIAEND E L TWD,

CSE A6 EEREND, JRFFHMA R L CTO DS E D, i Sk
WHEWEEOR1005 D 1 FEIER T+ 28 CIRAREERENMZE - ETHY,
SR AP R AN 2R PN D BERE I 5 FITZ O KE /2 D3 FEI 0 B IRTEAEFHEE TS U TER
EINDZ L Zino TG, 22T, FPFHEMASRE~OERE L 5 ROWLEDNR
DREICY > TIE, BRLERE L TCERCI VG NTFSOIH o B RILAE S
(9.0X10'[1/s]) ZAfRF L LTHEAL, £72, BRILEIZL D LR DF (BrEZE)
% 200 & L7z,

59-9-¥ 2-5-1

69



CSE A6 FEERDOFEMIZATIR @ Nuclear Technology D3
ENTWD, 25 L LT, BNWL-1244 FLdl O JF T ANE
B 28 b & (X 2-5-1 (2T,

FBUNT BNWL-1244 28| H
W

&z
OIS SO RAY 2 0

BNWL-1244

REZ) 0 43« #9 1.0 X105 pg/ms3
10°
| ty2 = 12 min
L ELEMENTAL IODINE - RUN A6
DROP SIZE: 1210 p MMD
FLOW RATE: 49 gpm
TEMPERATURE : 255 °F
PRESSURE: 44 psia
SPRAY ADDITIVE: 3000 ppm BORON
i NaOH - pH 9.5
10 — 1.9
= Tk RE4) 30 47 : 9 2.0 X 104 pg/m3
g -
b= —
i
= -
&
=z
8 103 — EY 260
= = [
o
= - ;?§F£§-q 32
[ . r
o R / t1/2 = 540 min
=
(=
i K
<
< L
45 g;gil THIRD SPRAY
2 : RECIRC.)
10 — / ( .
— SECOND . J;
— SPRAY _ I
10 B | L I PR B o
0 50 100 150 200' 1550 1600 1650

TIME, min

FIGURE 9. Concentration of Elemental lodine in the Main Room,
Run A6

2-5-1 JRFIFRAIEZNIZ IS T 2 B K 5 BB E ORI 21l

Hidh : BNWL-1244, “Removal of Iodine and PARTICLES from Containment Atmospheres by

Sprays—Containment Systems Experiment Interim Report”

59-9-¥x 2-5-2

10



CSE S8R D3 i iz DU T

@E%%k$%@<&ﬁfwmbfmé$ﬁ/—#/xFﬁﬁﬁL%Aﬁ SR
DA T LA RN OMEJE TR KBS RETE S QNS 2228 B I FBIREE S | (231 D MAAP fi#hT
TR X DRI AR BN OS2 1 TG 5,

728, NUPEC HEEICBWTIE, A7 LA BMEH S NDRTOHMO X o BRI
DSEHREERELRE L TE Y, ERFIFIIL)NRFNIERN 2 SHFEOFK—7
Y ANTKTT D MAAP FEATARE JIZ L 0 15 DL R IR A g N O 5 E R [A % T h

60

7% 1 CSE SEBREEM: & 21| 2 F 4R O S 0 bk

CSE FER® Run No.
)1 2 FhA
A_6(1) (2) A_5<3> A-11 (3)
KL+ EH
RS KL+ 2R Ek A /2
(+/Kk3#%)
TR RET)
(PaG) #90. 20 #90. 22 #70. 24 #90. 311
a
F5 P SR BE ‘
(%:;u;l 1120 #1120 %120 % 1701
HY
AT LA R Y 2L 7L (Mg & > FixH
SRILAE DI B E)

(1) R.K.Hilliard, A.K.Postma, J.D.McCormack and L.F.Coleman, “Removal of Iodine and

Particles by Sprays in the Containment Systems Experiment” , Nucl. Technol., Vol. 10,

499-519, 1971
(2) R.K.Hilliard, L.F.Coleman, C.E.Linderoth, J.D.McCormack and A.K.Postma, “Removal of

Todine and Particles from Containment Atmospheres by Sprays— Containment System

Experiment Interim Report” , BNWL-1244, 1970
(3) R.K.Hilliard and L. F.Coleman, “Natural Transport Effects on Fission Product Behavior

in the Containment Systems Experiment” , BNWL-1457, 1970
[1] BARLEREORHICIX 1 EIH DR T LA BMEH S DRTOEMHRRNOREZH TS
[2] AR ket SR DA VRISl o — & o A TRAK T LOCA B IZ @4 0 A 7 LA &
e OMEJEVE K BERE EE R0 QN AT B /)RS 12V T, LD X 9 RAREHH S
nictk (F540H) ofE

59-9-¥x 2-5-3

11



CSE &8k TR LA B LW A5 HTNA-11 (281 5 MR I 9 FEOMNALR
FRES IR FE ORI 2 b 2 X 1 IR d, FIHI OIS (A7 LA RfEHOHM) 12>V T,
A-6 DA ERERZETHEDOONT, FIMRE LV E 100 50 1 LI EK T L7k, Ik

EBENRONICRDEZE Iy vA7) BROOLND,
BNWL-1457
w7 1 "
RUN A-5 RUM A-11
ELEMENTAL ELEMENTAL
f 10DINE 10DINE
-~ 1, *13.52 25 min -
L - -E. 1'? 164 0.5 min
. = MAIN ROOM
5 I z (12 LOCATIONS)
- 1 MAIN ROOM =
= AVG OF 12 LOCATIONS £ lg = 10° |
= =
] H -
3 5 ., 54z 0,5hr
e o / 12
< 2 W,
o o ~
v vy = '
PN 2
" 3 - M R . '
P | g e oy &l A
L *ff' ------- R g 10" M1 DOLE ROOM o
0M ROOM T
i s PN A
i f. auﬁbn\ﬂﬂnm -
ot L : | i i 1o |t e — = | Lyl
0 8 B 1z 6 2 0 4 8 12 6 0 24 &

t, hr 1, hr

FIGURE B-6.
Concentration of Elemental
Iodine in Gas Space, Run A-1l

PSR ST BE D RRF IR 28 b

FIGURE B-5.
Concentration of Elemental
Iodine in Gas Space, Run A-5

1 CSE A-5 B UF A-11 FEBRIC X 5 MR & 5 FOMMA R

HARTLAE RITRHI 3 2 MR O R & WIS O L TdH D LRI OB E 21T, ik
HRENPRKEWVIEEARILERIIRE S 2D LBLLND,

CSE JZBRIZB T D% & 21| 2 P DI HFEIZ OV TR 2 (7”7, CSE F2BR e &«
M2 S DR RBRILFRE & 72> TE Y, CSE FEERTH LI BRI HAE 2 v
HIENTEDHLEEZADND,

3% 2 CSE Bk & )l 2 BIF D LI mFE D beig

CSE SEBR AR )1 2 FhF
AFE (m*) #7600 %313, 000
1 AE (m?) #7570 %312, 000
e mfg (m ) #7 0. 96 #70.93
59-9-¥% 2-5—4

12



2-6 JRF R OAJTEEEREF 2 DWW T

H S 1) 28 0D SRR LS AR 2 8 1E < BRI BE A LT B R 7R R R 0B = Rl R
70 4y (GIEFHM A AFR (LT ISCTS) w9 ,) HEREBEESE) 60 4r+HE AL E) >
O IRFIF R AR 10 47) X, K2-6-1LITRTERBVHEL TS, ok,
PERBSE BN ) & AE R E CORRIC DOV T, RIS ) & 740 Kk~
RAWE, RAFREANSDA ) —7 BEEE L TEBELTWS BIEESR),

# 2-6-1 2 SIF OJF IR AR ENRRFFIC OV T

2 A
JR - 2 B R 22 [ R
SGTS e Uk it & 2, 500
FEOHE A ~SGTS P Uk Eh 60 43
AR -0 St R 5 ol R ] SGTS Bk VB i Bl ~ 4 R Rl <#910 43
<HKJ 70 %3
FEALZ Fo U TR T 2 St At 2 A s e 70 53

PEIHA DO NEIIEE FHICR LETO TR TE A,

59-9-7 2-6-1

13



(BIHE)
JR AP R R R ] D TR H I D T
JRF AR E A SGTS HEEWE THE L 72 BRICEE M E TICE T 2 M 2517 5,
. PHiE T L
JR IR R O )R E 7 L 2 X 1R T,

JRFIFEE R )L, SGTS PEREEIZ L D HER &, TR XA > U — 27 ROV 47
AN O DI Z VDR T LV AICE DV IRESNDLD D LT 5,

PR

JR AP KEIE : Patom
AV =T R Qin(t) KREEE @ p
JR AP

SGTS e

PRI @ Qoue

SR 2 VARG - A
SRR R
E5 . P@)
AE:V

BE . T
SkES R

]
e H
AR

¢ 1 R R o Rl E 7 v

59-9-¥f% 2-6-2

14



N
R R R OENELRIL, KEOREGTERICHENRIEDOT VLR TR S

ns,
dp _ RT dn

di V di - (1)

L7eh-o T, BrpdRoES (p@) 1FxSISiE s,

RT dn
t+ A1) = P(t) + At — —
P( )= P(t) T

< p(t+A4t) = P(r) + AtR—VT{p(t) (=0 + Qi () + Oy (l))}

RT
@ plt+ ) =PO+ 4220, +0,0+ 00, ) - - - (2)
0,, :SGT SHEHEH & [m3/s]

0, :JRFIFEERA Y — 7 iE[m3/s]
Opey (1) = HeMYZ 27 & DU\ B[]

JRFFEEA U —27EQ, () ITRRLE R TIFEEDE T OFEIZ LD &N
L, ZOWMEIF N X—A X THESNDZENLRARDLERY L5,

2 —
QﬁFA/@WLPM) e (3)

A R R SR 2O 1 [m2]

JR R RSN 2 W A 1L, R FRREORGREEICEKSE, X@B) EF
LN X—AHzLvRDOEND,

59-9-¥x 2-6-3

15



S F SRS A 70> D DI AN Opey () 1F, ST IFAEANE AR O T 23 H 47
FEICHAVWL, REZETL2H0E LTROL, ETORAVAT AR EEHEET,
HAERALE LTHET D ERET 2 &, ZOWRITRKNDEBY &2 5,

Y pcy Pecy T
AV 5 % % e o« (4
Opcy (1) P 100 - 24 - 3600 Tpey p(0) )

Yocy @ AR 2V R [%/ H]

L7ehoT, @) ~@) XY, FrpdEoENZEEZRD D FMmzITLL T O
ERD LD,

PCV
V

2 —pl(t T
p(l+At) =p(t)+At p(t) _Qou,+A (patom p( )) +V % 7/PCV % pPCV %
D 100-24-3600 T,  p(t)

59-9-7x 2-6-4

16



3. RS

JR AR R A R R O
JEYEIE J713-6. 4mmAq &35,

FATIC D etk 3 1 1R, AIEER & Ak 5

& 1 JFFr A R AT AR R O AL 2R

Ao
S H - Hifir fi fii %
V=2
Pa (abs) 101, 325 )
K& Poiom FEAE R ST
(kPa (abs)) (101. 325)
KREE p kg/m? 1.127 SUR 40°C DB FE 2 E
R AR, JRTIP R R
JR IR R P(f) Pa (abs) - ITRRIEETRED EEEL,
WIHE IR G E A3 E
R R v m’ X EHE
SR AP R T K 313. 15 40°C & BUE
A REORHK[EEIC
e ST ITRR D S
. A m’ Eox, X —AXEE
SR 2V M AS .
‘I:HXI
‘ /s 0. 694 o i
SGTS HE R It B Oour AEHE (BRI E)
(m*/h) (2500)
Pa( ) 384 % 10° ST 4P RS AN A 28 B i £ T
FFRERIED | Proy | R R
(kPa (gage)) (384) J130 0.9 {2
SR RSN 2 X Vecy m’ 13,100 X EHE
REFHICIR TR R R U
SR A JP RS AN AL T, K 313. 15
e VR % (i
U7 AP RS e o e o
e 5 eI
e o Ypcy %/ H 0.5 JID 0.9 {5F TCOXREIWZ
A e AR

e

M1 AP X DR G EE I,

SEAfIR 2 O AR A A L7z,

[6. 4mmAq DEJFIRFEICH D & =, WNEA~DIHZ VRN
1 HIZO S INEBZEMIAFED 50%LA T ThbD, T2 TiE, RSFIIZ50[%/ HI1ZEBIT 2

PRI A DONEIIEE FHICR LETO TR TE A,

59-9-¥x 2-6-5

117




- AR R

JRFIR R ) ORI A &2 X 2 12T,

SGTS PEJEFE L EN R, JRFHr @ EE T HFRICIR T L, #9520 &I A EER & ¥
Wrd- 2 FAEME (6. 4mmAq) % FEID,

HR LI EN = O MR D8I < FHIC B W TR A JERERRE & LT, £ 520 7
% O TERSFHIIZ 10 & AT 5,

— \\
< 3
£
e
g5 ——
E 6 & R R #E (B (-6.4mmAa)
N 7
H

8

9

410
0 200 400 600 800 1000

B[]

2 R RS DR 2L

59-9-7 2-6-6

18



2-7 YU < FHHICH W RRE B OREMEIZHONT

LR F1 5 AT PN B W TN L 7= 2012 4E 1 A5 20124 12 HE T 1
FEMORGET — 22O GHEZIT Y ICH -0, Uik 1 FERORSRT — 2 BNEWIF O
[RERREZRE L TV D E D D ORGETE F OMMREIl LV FEhi L7z,

LU RIS E 715 R O et e 2 o~

1. BRETE

(1) BEZHN-BLHT —#
REBRONREMZHERT D ICHT-»> L, B@EIIE < M EEELRPERE

mEEHWTHRET 2500, #IX<FMTITRTRICH ERAFEHT 226

HHZEenn, FREEIfMEEARERT M & Tin OBHIT — 212z, &%

E LT ER 10m 0BT — % 2 W TREZIT - 72,

(2) F—F et
WEHE £ 2002 45 1 A ~2011 412 H
MEAE - 20124F 1 H~20124E 12 H

(3) BEIE
N EIEAROFERRE BT 5 F o E DO FNAIHE > TREZ1T 272,

2. FRERLH

BREDORER, PERfEE SMEERET 2 EE Tin OBHT — X I220 T,

BKMESYTEAINTZEHANOHEATH Y, # L& 10m OBLHIT — X125V T
F1HEThHoT=Z &0n, EBHEN V2 REFENEHHOKRGURELRFE L
TW5D &l L7,

RIS R AR 2-T-1 DB R 2-T-4 1T-T,

59-9-¥ 2-7-1

79



08

G-L-3 W-6-69

#2-7-1 FEHWREFR (&m) (M EE 71m)

i E A BN B A (BEE 176m, MU B 71m) 2012 4E 1 H ~2012 4£ 12 H
WEEHEAR - BN B 8 (B 176m, M B 71m) 2002 45 1 H ~2011 4 12 A

(%)
OGRS e I PR HIE

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | SEEME 2012 OHR

[ BR TR | xzmEmH
N 2.61 2.85 2.05 2.33 2.73 3.15 2.89 3.12 3.15 2.57 2.75 2.68 3.61 1.88 O
NNE 327 3.43 2.11 3.16 3.70 3.64 3.77 3.84 2.82 2.66 3.24 3.03 4.58 1.91 O
NE 731 7.60 420 6.63 7.85 8.08 9.13 7.12 5.48 6.41 6.98 7.41 10.29 3.67 O
ENE 6.50 7.58 5.73 6.35 7.88 6.27 6.40 6.37 6.55 5.90 6.56 6.66 8.16 4.95 @)
E 5.25 5.99 547 5.56 7.59 532 6.49 6.23 5.29 4.69 5.79 5.99 7.75 3.84 O
ESE 2.70 3.53 2.97 3.35 3.43 2.63 3.06 3.55 3.25 2.67 3.12 3.32 3.97 2.26 O
SE 2.69 2.78 2.07 2.30 3.13 2.64 2.84 3.04 3.60 2.07 2.72 2.99 3.87 1.57 O
SSE 3.55 3.53 2.84 3.40 426 3.45 3.77 3.81 3.17 2.85 3.47 428 4.50 243 O
S 3.12 3.49 2.81 3.05 3.60 2.77 3.84 3.92 3.00 3.29 3.29 3.83 426 231 O
SSW 452 4.85 6.46 4.87 4.49 531 5.13 521 537 4.43 5.07 5.65 6.49 3.64 O
SW 7.77 8.00 11.13 8.44 6.85 8.42 7.01 8.03 10.79 9.54 8.59 7.46 12.06 5.13 O
WSW 6.31 4.59 6.04 521 4.99 5.07 4.58 4.74 5.96 6.00 535 434 6.92 3.77 O
w 8.24 6.35 9.38 7.96 6.86 8.03 7.68 8.11 9.40 9.59 8.15 7.21 10.70 5.61 O
WNW 15.11 14.49 17.51 18.32 13.32 14.88 12.86 14.19 13.60 15.58 14.98 14.76 19.16 10.80 O
NW 15.64 15.19 14.56 14.34 14.93 15.76 15.83 14.00 13.57 17.17 15.08 15.14 17.59 12.58 O
NNW 3.95 4.02 3.30 2.70 2.95 3.62 3.29 3.35 3.51 3.24 3.39 3.66 4.36 243 O
CALM 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 1.35 1.47 1.60 2.11 0.83 O




#2-7-2 FEHAWREFR (HHE) (H EE 71m)
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DN . S HI R HE

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 SR E 2012 OB

L (') B | FBR | <
0.0~04 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 1.35 1.47 1.60 2.11 0.83 O
0.5~14 943 8.36 7.98 8.18 10.11 8.36 10.99 8.87 9.64 9.20 9.11 9.22 11.38 6.84 O
1.5~24 12.93 13.70 12.09 12.06 15.86 12.66 15.36 14.10 14.75 13.93 13.74 13.84 16.87 10.61 O
25~34 14.26 14.48 13.32 12.39 14.62 15.09 14.91 15.12 14.79 14.98 14.39 13.48 16.49 12.30 O
3.5~44 12.70 13.10 12.70 12.33 11.94 14.10 12.74 13.00 12.16 12.46 12.73 12.56 14.15 11.30 O
45~54 10.22 10.40 10.27 10.16 9.33 10.24 8.91 9.83 10.28 10.89 10.05 10.28 11.39 8.71 O
55~64 8.46 7.95 8.74 9.00 7.87 8.79 7.94 7.75 7.62 8.29 8.24 8.39 9.39 7.09 O
6.5~74 7.33 6.79 7.45 7.43 6.09 7.27 6.67 6.47 6.30 6.58 6.84 7.07 8.03 5.66 O
7.5~84 5.89 5.32 5.89 6.18 5.32 6.08 5.28 5.18 5.58 5.60 5.63 5.89 6.49 478 O
8.5~94 4.62 4.56 4.49 5.68 4.04 473 4.19 474 4.59 4.57 4.62 423 5.65 3.59 O
9.50L k 12.69 13.60 15.69 14.56 13.38 11.71 11.55 13.55 12.81 12.15 13.18 13.43 16.22 10.13 O
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OGRS e I PR HIE

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | SEEME 2012 OHR

[ BR TR | xzmEmH
N 6.78 6.42 4.08 4.87 6.19 7.63 7.40 7.86 6.30 6.35 6.39 6.73 9.19 3.58 O
NNE 3.72 3.90 2.58 4.16 2.76 2.82 2.98 221 2.09 2.52 2.97 2.50 4.67 127 O
NE 3.58 3.15 2.49 3.22 4.67 4.19 4.66 3.60 3.09 3.05 3.56 3.24 5.29 1.84 O
ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 5.53 4.50 5.74 6.13 7.67 3.81 @)
E 4.48 5.99 5.23 6.04 6.99 545 6.57 6.57 5.96 5.06 5.83 6.23 7.67 3.98 O
ESE 2.67 2.81 2.30 321 2.83 2.33 2.46 2.68 2.72 1.66 2.57 241 3.56 1.59 O
SE 4.61 5.99 5.17 5.05 6.44 5.02 5.92 6.12 543 4.80 545 6.49 6.93 3.97 O
SSE 1.67 1.97 2.19 1.91 2.13 1.86 1.97 2.18 1.58 1.90 1.93 2.19 241 1.46 O
S 291 2.47 3.16 2.68 3.01 3.34 3.36 391 3.48 3.80 3.21 5.18 431 2.12 X
SSW 7.84 6.91 7.98 6.65 527 6.86 5.62 731 731 7.15 6.91 7.45 8.97 4.84 O
SW 12.07 11.53 16.25 13.46 11.77 13.45 11.53 12.58 15.60 15.27 13.37 10.95 17.60 9.14 O
WSW 3.88 341 4.86 442 3.14 473 421 4.08 4.66 4.98 424 4.00 5.71 2.78 O
w 12.01 10.50 11.59 12.47 11.03 11.71 12.16 11.99 11.77 12.45 11.77 11.42 13.23 10.31 O
WNW 14.06 15.20 15.26 13.55 11.14 10.93 9.78 9.64 9.95 10.12 11.98 9.27 17.44 6.52 O
NW 5.19 6.01 5.09 5.40 6.27 7.41 6.59 6.55 7.30 8.19 6.38 7.52 8.81 3.95 O
NNW 2.99 2.89 2.09 2.04 228 3.09 2.34 2.09 2.55 2.24 2.46 243 3.40 1.52 O
CALM 5.40 537 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 523 5.86 7.17 3.28 O
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o 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 X *ﬁzﬁfz EARR O* gﬂ’ﬁﬁ

JE I (/s ) LR TR | R
0.0~0.4 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 7.17 3.28 O
0.5~14 34.04 34.09 31.73 33.29 38.00 35.73 40.82 38.53 37.30 39.08 36.20 38.52 43.16 29.25 O
1.5~24 29.75 28.20 28.64 30.49 28.23 31.70 29.52 28.47 30.39 28.80 29.44 30.05 3221 26.68 O
25~34 16.45 16.81 17.14 16.74 14.32 16.95 13.26 15.18 15.24 15.79 15.81 15.76 18.85 12.76 O
3.5~4.4 8.41 8.58 9.44 8.46 7.54 7.88 6.84 7.66 747 6.76 7.92 6.46 9.89 5.95 O
45~54 3.59 4.06 4.72 3.68 3.46 2.55 2.14 342 335 2.35 3.35 2.30 5.23 1.47 O
5.5~64 1.28 1.81 225 1.42 1.34 0.97 1.02 1.26 1.17 0.99 1.36 0.71 2.31 0.41 O
6.5~74 0.65 0.66 0.86 0.56 0.35 0.30 0.27 0.41 0.33 0.18 0.46 0.21 0.97 -0.05 O
7.5~8.4 0.25 0.36 0.32 0.15 0.11 0.09 0.04 0.15 0.08 0.05 0.16 0.10 0.43 -0.11 O
8.5~94 0.11 0.05 0.16 0.02 0.03 0.03 0.04 0.03 0.00 0.01 0.05 0.03 0.17 -0.07 O
9500 |k 0.06 0.01 0.06 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.02 0.00 0.07 -0.03 O




2-8 T < FHmIZ W D REIEBEHTIZ DUV T

H IR 28 oD JRAEMERTAR C VN 2 AR R BE Je OB LIS, 22N Bk Ao IRs ] A 56
ZEHE L7 2 RIS DWW T/ S WED BIEICIE T L, RREHBEE 97%2Y4
7=HEE LTS, BB IMEX 2-8-1 5K 2-8-12, FHlifsE R4 £ 2-8-1 12~

FEF B K O RR B DO FEAIC Y 7= » T, A A8 UC 1R Z & oK SR EL M1z
K U CAHRHREE K OHRHRE 2 B L, /NS UVMED SIEIZIE S TEEEE U7, SRS 5
IR 2-8-2 B F 2-8-5 |[TR T,

59-9-7 2-8-1

84



2-8-1 HFHIGAL
(R RN 7 o« L 2 X R RGERE, AR R =R )

2-8-2 F5H AL
O IR AN A 2 7 0 V2 X R RPERE, T A« ol = )

PEIHA DO NEIIEE FHICR LETO TR TE A,

59-9-¥x 2-8-2

85



2-8-3 HHIAL
R AR JRFIFASIIA 2R 7 ¢ L2 X R REERAE, B - A BT

2-8-4 F5H AL
(s IR A 7 V2 X N RPERA, S-S FIEEE A D)

PEHA DO NEIIEE FHICR LETO TR TE A,

59-9-¥x 2-8-3

86



2-8-5 FFHIGAL
s PR v —7 v bo3xob, G - SRl =G 50H)

X 2-8-6 #& H JifL
Ot R IR R T o —T7 v b3 b, SElA - el guy)

PrPHADNBIIHEEFIBIZB LETOTARTEEEA,

59-9-¥ 2-8-4

87



2-8-T & HINL
R iR T v —T v b3, G HVE LR

2-8-8 35 H HAL
Ot JRIFERERE T o —7 v b3 b, Bl flEEEH A D)

PePHADONFIIREFHICB LETO TR TE A,

59-9-¥x 2-8-5

88



2-8-9 HHIGAL
(et PESE, AR« Rl =R )

X 2-8-10 & H J7fir
Che - HESUR, AP - FR e = Fhoy)

P A DONEIIEEFHIR LETO TR TE A,

59-9-7 2-8-6

89



X 2-8-11 75 H 7L
(i - Pesfdr, RRAM A HONE BERT)

X 2-8-12 & H J7fir
ChetH A - HESUR, AP : dilEE = A D)

P A DONEIIEEFHICR LETO TR TE A,

59-9-¥ 2-8-7

90



F2-8-1 HKEMMSIZ 3T D AR M OH R &
TR B OY . FH S FAX R
. B )f_i N3
e & Hi R AL [s/nf] [Gy/Ba]
B iz = SE, SSE, S, SSW, B B
W 2T S i 5 8107 461077
ST AP A 35 e I e R ENE, E, ESE, SE, 8.6X10™ 6.6X1078
T4 NE N R SSE, S, SSW, SW
RPERE B
(I 36m) HINE R AT SSW, SW, WSW, W 5.0X107 4.3%X1078
SSE, S, SSW,
HEEEHA N - 7.1X107" 5.6X107'8
H o I AR = SE, SSE, S, SSW, . B
v [ i 1. 8x107 o 0107
ESE, SE, SSE, S,
R v Hpr R 2 - 1.6X10° 6.3X107
—7 7 kL :
(41 I Om) A BB SSW, SW, WSW, W 9.9% 10" 4. 4% 10718
SSE, S, SSW,
il = A O — 1.5%X107 6.0X1078
Hh o i) 4 =8 ) }
W7 R ESE 2.8X10° 1.0X10
R I e R ESE 2.8%10° 1.0X107®
PER
(#t |- 80m)
HONE BRI SE 4,0Xx10° 1.4X1071°
HEE R HA N ESE 2.8X10° 1.0X101"
SRR S = R VX=X DI REE
59-9-¥% 2-8-8

91




* 2-8-2  FEGHREE M O E O (hRHEHERR )

FE R B FH TR

FEA A ) qant/t BRI iz BRI i
B[ %] [s/m’] BEE %] [Gy/Bq]
[T 97.01 5. 8E-04 97.01 4. 6E-18
B LB 97. 00 5. 8E-04 97. 00 4. 6E-18
¥R 96. 99 5. 8E-04 96. 99 4.6E-18
PREEE | e 97. 01 1. 3E-03 97. 01 5. 0E-18
WMRZERE | meT hos 97. 00 1. 36-03 97. 00 5. 0E-18
a5 TV 96. 99 1. 3E-03 96. 99 5. 0E-18
97. 02 2. 8E-06 97. 02 1.0E-19
PR 97. 01 2. 8E-06 97. 01 1.0E-19
96. 99 2. 8E-06 96. 99 1.0E-19

59-9-¥f% 2-8-9

92




F 2-8-3  FHSehR EE M O R B DA (o Sl = o)

FH X FH TR
FEAT A ) qant/ BRI iz BRI i
B[ %] [s/m’] B[ %] [Gy/Bq]
AR 97.01 8. 6E-04 97.01 6. 6E-18
LS DR ON 97. 00 8. 6E-04 97. 00 6. 6E—18
¥R 96. 99 8. 6E-04 96. 99 6. 6E-18
- ; 97. 01 1. 6E-03 97. 01 6. 3F-18
ol | TR
) o—7 7 k% 97. 00 1. 6E-03 97. 00 6. 3F-18
Hos . — e —_— —_—
FIV 96. 99 1. 6E-03 96. 99 6. 3F-18
97. 02 2. 8E-06 97. 02 1. 0E-19
PR 97. 01 2. 8E-06 97. 01 1. 0E-19
96. 99 2. 8E-06 96. 99 1. 0E-19
59-9-%% 2-8-10

93




F 2-8-4  AHXHRE K ORI EOM (HAE BT

FE R B FH TR
FEAT A ) qant/ BRI iz BRI i
B[ %] [s/m’] B[ %] [Gy/Bq]
AR 97.01 5. 0FE-04 97.01 4. 3E-18
B LB 97. 00 5. 0FE-04 97. 00 4. 3E-18
¥ R 96. 99 5. 0E-04 96. 99 4.3E-18
T 97. 01 9. 9E-04 97. 01 4. 4E-18
HAEEFT | m—7 v koS 97. 00 9. 9E-04 97. 00 4. 4E-18
TV 96. 99 9. 9F-04 96. 99 4. 4E-18
97. 02 4. OE-06 97. 02 1. 4E-19
PR 97. 01 4. 0E-06 97. 01 1. 4E-19
96. 99 4. 0E-06 96. 99 1. 4E-19
59-9-¥s 2-8-11

94




# 2-8-5 FHXHEE R OSExHREOM GH#EEEHA D)

FE R B FH TR

A A TR L2y s={ast:) il BREHH B
B[ %] [s/m’] B[ %] [Gy/Bq]
AR 97. 01 7. 1E-04 97. 01 5. 6E-18
B LK 97. 00 7. 1E-04 97. 00 5. 6E-18
¥ R 96. 99 7. 1E-04 96. 99 5. 6E-18
. ; 97. 01 1. 5E-03 97. 01 6. OE-18
o o—7 7 k% 97. 00 1. 56-03 97. 00 6. OE-18
TV 96. 99 1. 56-03 96. 99 6. OE-18
97. 02 2. 8E-06 97. 02 1.0E-19
PR 97. 01 2. 8E-06 97. 01 1.0E-19
96. 99 2. 8E-06 96. 99 1.0E-19

59-9-% 2-8-12

95




2-9 MR ~DILAEREDBIEIZDONT

SN 2R D JEEME AR D 0T < BB W T, MR ~DrhEmE & LT, it
WAE R ONBMETRE 2 BB L th A (=7 a Y VR R O X 5 55 ¢ 1. 2em/s,
AHEL 9% 4.0X107° em/s) ZHWW TS,

(5% 7B PRI KA I i 5] D B8 H AL e - D b FE £t (W3Fn 51 4F 9 A
28 B R NWEESIE, —HkiT PR 1343 A 29 H) OfEHICBWT, HEX
DOFEE X 5 BOWLHEREEBET D L X2, TBRAKBHIBIT DILERIL, 8RO 2
~IEREVVEL 2D EARENTWD, ZREEE x, WELEEZE L ikESE
FEIE, SoMEIEAE I K DA b B TR EEE (&R 2 2-10, 2-11 Z25H)
DAfEERE LT,

IS 2 B8 LT RE R %2, i Al E O 4 5 & U GRE LT 24O RET
g2 LR IZR T,

1. RS

WLPEVLAS A I8 LT DA O RS P, WEPEILAT SR &ML R A AR LIk
34 5500 SRR BLHIE OTHE &, WEMEVLHR 38 0 SRR BLBUE OTHIEOD Hes 4 {15 2
TN LI & o TRT, BHELERR ORISR TO £ 5 ICERS NS,

(1) HMEpbAg=R
RCPELAESRIE TRARIEF DESEUE A/ R E AT OMER w2 2RI B9
2 FEhiAAE (L ~UL 3PSATR) @ 2008) (fEHITEN  RARTFLFR) (UIF R
FRAE] &N D) L 4. T BB ZEHE L7, T2aARiE ) R 4.7 TIHEM 2
FRRHE B 1T R A & LTW AR, 2 2Tk TEF 38 ERT Sl =E o
JEAEPEICAR D80T S FHTFIEIC W T (WBD ) (R H%ea - &bt Rk 21
F8 A 12 H) [ [#ERL 5. 3] (1) NTHEW A L 7oA B 2 F 7z,

(Z/Q)D(x,y’z)i =Vd-;(/Q(x,y,Z),- ............................ (1)
(2/0), (%, 3.2), ¢ B i TOEMIEE R /n’]
Va - Vb [m/s] (0. 003 NUREGE/CR-4551 Vol.2 L 1)

(2) WRPEILE %
BERERIC I, AR 22 DM O R~ DA 1, BeIC &k DB a %
J 2. WBHERAER (1/0), (x, y) 1 [AEHEE ) R 4. 11 LV LIFO X Sz Sh
éo

59-9-7 2-9-1

96



(2/Q)y(x.2) = 4 - | 2/0(x.y.2)dz = 2/O(x..0),- A gzﬂexp[zz J e (2)

(2/0).(x,»), : Bl i TOWMEPEER[1 /]
7/0(x,»,0), : Bl i TOMFKHE B S TOAEEE [s/m’]

A Uty a2 Ty MEE1/s]
( =95x107° xPr® FRfEHEL D)
Pr,  REA i CRE KGR EE [mm/h]
X DRG] i TORREE L EE U S EE O S E 7 1 O HEEE (]
h e & [m]

ROPETEAE 3R LIRS R 2 Bt Lo s RO B H B 9TWiE &, #etEikas R o
PR MBBHE OT%ED I T TER SN D,

HLPEDEAE 3R S IRMEIE R & G FF LI IEAE R o BB 9T%A
RCPEDLAR R O BRI B 9T

h2

) % ieeaen (3)
(Vd -x/0 (x, y, Z)i )97%

59-9-¥x 2-9-2

97



2. IR R

2 2-9-1 (Z R I HIEN =B R I K VGBI O BT AU 35 1T D ARETRE R 2 T,

HEPEIEAE BT R & IR U S OFERHRE A2 Tz & &, nthihg 8 L ik g
WGt LI RO BRHIVERE 97%E &, welEvia =R o BB 9THED
i 1. 0~1. 2 FEE & 7o 7=,

PLEX Y, WM 2R LI aE dE 2 g E D 4 (5 LR ET 5 2 &1
REFITHD LN D,

#2-9-1  ILAERFAMmAE B

L 7
R O i Ot | OEEE n
R &K SR (1/m?) , (@/D®)
(1/m?)
@:Ff}iffgi\ . #1.7X10° #2.0x10° 1.2
T A a1 X
E%mf“ﬁt e e 2 s % 2.6%10° ©2.7x10° %1.0
T 4 IVA R
RPERE o . . .
(41 | 36m) A BT #1.5X10° #91.8X10° 1.2
AR A = A 1 $12.1x10° #12.6X10° 1.2
Wi Ei%gﬁf%ﬁ . #3.9x10° #4.1x107° 11
ZE RE XL
R R T 1 o A == LG #4.8x10° #5.5x10° K11
—7 7 hoXRL
(3L Om) HH A BT #13.0%X10° #13.3X10° Wl
R = A O #J4.5X10° %) 5.3X10° 1.2
i EFE%FT'@ #8.4x107 #$9.0%x107 1.1
e FR I AR =5 #58.4X107 #59.0x107 1.1
S fA
(Hh_|= 80m)
HONE BT #11.2x10°® #11.3%x10°8 1.1
A = A O #78.4%107 #79.0x107 1.1

MR R S 1L, BT R —IC L D BIIRBE

59-9-¥x 2-9-3

98




2-10 =7 1 VLR DML EEIC- OV T

gL SR O SR EMER A T, iR~ 7 v Y LRI OLEEE & Uizl
M OREAKIZ K DIRMERE 2 BB LI E#E (1. 2em/s, IMTEER 2 2-9 &) %
HAWTED, REEEOFMICY 7--> CiE, BB REE L LCO0.3em/s & HN T
%o RLMEPRAE W O E DB 2 5 2 LLFITRT,

T 7 1 Y VR ORI AE B 13, NUREG/CR-4551% 1 {2 &3 % 0. 3em/s &R E L7,
NUREG/CR-4551 TIIRkNA 2 x5 E L TRV, oL I13ER, ZEKUAL THER SN
HELTWD, I ETNITEERIN S, #RRE FiZa 7 V- Thhlnd,
COWERENEHTEZDHEEZ LD, £z, NUREG/CR-4551 Tl 0.5um~5um
DRIFRITKT L THRET STV DD, RPN AN OBRERR T, FExIshi 728
DRERTT v VR IR PP RARRNICEoE I N D720, IO RE o=
T a Y VR AT S I W EEB X HILD,

F72, WG N Slinn ORFIT LD &, BERK, /INaE Vo Tofix M EIZRTT 5
RIRRITIG UTo e EDOIL A REZ B L TR, ZCEDE 0. 1um~5um ORIET
IZIEAE LT 0. 3em/s F2EE (K] 2-10-1) TH D, Loz &b, FRAE=EDE
EMEICR DR EREMICB T =T a0 Y LR+ OO EEE L LT 0.3cn/s
A TE D &MWL,

59-9-¥x 2-10-1

99



ENVIRONMENTAL EFFECTS
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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.'®* 2% The th ical curve appropriate for a th surface is shown for comparison,
Note that the th ical curve is ngly dependent on the value for u« 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.

2-10-1 Hfx ZRRiRICBIT D LA HE (Nuclear Safety Vol. 19%2)

%1 J.L. Sprung %%: Evaluation of severe accident risks: 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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x1 J. H. Wilson and P. C. Arwood, Summary of Pretest Aerosol Code Calculations for LWR
Aerosol Containment Experiments (LACE) LA2, ORNL

%2 D. A. Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of Aerosol Scrubbing
by a Water Pool Overlying Core Debris Interacting With Concrete

%3 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)5
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AERODYNAMIC MASS-MEDIAN DIAMETER (um)
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Fig. 11. LA2 pretest calculations — aerodynamic mass median

diameter vs time.
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%% 1-1 NUREG/CR-5901 D HkH

so-called "quench" temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,0O 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) Volume 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 glcm?) or Si0, (p = 2.2 g/cm?) from the concrete and
UOy(p = 10 g/cm?) or ZrO, (p = 5.9 g/cm3) 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 keep 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:

o(w) (1-S) for e <05 }
G, = .
{o(w) (1+5) 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 gm) = -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,
UO, with a solid density of around 10 g/cm® is the predominant aerosol material. As the
interaction 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, K,O, Al, 05 Si0,,
and CaO with densities of 1.3 to 4 g/cm’ become the dominant acrosol 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 is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/cm®.

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 caiculalcd from the Davidson-Schular
equation:

6 1 Vso.l

D, = e[-—) —_cm
1: g%

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‘)]m

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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%3 1-2  STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5 Dk OGRER O Al 2

9.2.1 Aerosols in the RCS

9.2.1.1 [ 4ECL ]

The experimenters conclude that spherical particles of around 0.1 to 0.3 um formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
bctweenlO.l and 3.0 pmlin 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.

9212 [PBESFD |

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 g Based on these analyses the authors state that particle geometrical-mean

diameter varied over the rang% 0.29-0.56 pm|(elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 pm) 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 pum at
the end of the 5-hour bundle-degradation phase growing to 3.5 um before stabilizing at 3.35 pum; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (ds) of particles in
FPT1 was seen to be bctweeilO.S and 0.65 pml 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 aerosol composition varied very little as a function of particle size
except for the late settling phase of the FPT1 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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% 1 NRPB-R322-Atmospheric Dispersion Modelling Liaison Committee Annual Report,
1998-99
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NRPB-322 ANNEX-A 2.2 Todine) D

2.2.2 | Meadow grass and crops |

Methyl iodide

There are fewer data for methyl iodide than for elemental iodine, but all the data indicate that
it 1s poorly absorbed by vegetation. such that surface resistance is by far the dominant resistance
component. The early data have been reviewed elsewhere (Underwood. 1988; Harper ef al, 1994) and
no substantial body of new data is available. The measured values range between 10~ and 107 m 5™
approximately. Again. there are no strong reasons for taking 7, to be a function of windspeed. so it is
recommended that v; is taken to be a constant. Based on the limited data available. the ‘best judgement’
value of v, is taken as and the ‘conservative’ value as 107 m s, Where there is uncertainty
as to the chemical species of the iodine. it is clearly safest to asswme that it is all in elemental form from

the viewpoint of making a conservative estimate of deposition flux.

2.2.3 Urban

Methyl iodide

There appear fo be no data for the deposition of methyl iodide to building 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 reconunendations are given in this case. For vegetation
within the urban area (lawns and parks etc). it is recommended that the values for extended grass
surfaces be used.
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T X (MeV) BN TS 4 72 ) OFE AR R
TH ER(RFEzgrx) | (hotons/m) (168 FERIEELL)

— 1.00Xx 102 6. 4X10"
1.00Xx10? 2.00X1072 71100
2.00X1072 3.00X10? 0 7.2x10%
3.00X10? 4.50X 102 #2.8x10%
4,50X10? 6.00X102 1. 7x10%
6.00X 102 7.00X 1072 1. 1x10%
7.00X10? 7.50X107? #3.5X10"
7.50X10°? 1.00X 10! #1.7x10%
1.00X 10! 1.50X 10! #1.5x10%
1.50x 107! 2.00X10" ) 2.6x10%
2.00X 10" 3.00Xx10" ) 5.3x10%
3.00X 107" 4.00X10" 1. 7x 10"
4.00X 10" 4.50X 10! #8.3x10%
4.50X 10" 5.10X10" #8.2x10%
5.10X10" 5.12X10" 2. 7X10%
5.12%10" 6.00X 10" #1.2x 10"
6.00X10"! 7.00X 10" #1.4x 10"
7.00X10" 8.00X 10! #5.0x10%
8.00X 10! 1.00x10° #1.0x 10"
1.00X10° 1.33x10° 4. 1x10%
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3.00X%10° 3.50x10° #4.6%10°
3.50x10° 4.00X10° #4.6%10°
4.00X%10° 4.50%10° #5.2X 10
4.50%10° 5.00X%10° #5.2X 10
5.00X%10° 5.50%10° #5.2X 10
5.50 % 10° 6. 00X 10° #5.2%10!
6. 00X 10° 6. 50X 10° #76.0x10°
6. 50X 10° 7.00X10° #76.0x10°
7.00X%10° 7.50%10° #6.0x10°
7.50%10° 8.00X%10° #6.0x10°
8.00X%10° 1.00Xx 10! #1.8%10°
1. 00X 10! 1.20X 10" #9.2X10"
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3.00X 10! 5.00X 10! #10.0x10°
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#2-15-2 7T R v A 0 <O D HALEFE Y 72 D OFE B AR IR TR
(HlEEEHALD) ((REEERGAREZ AW CTEREZIURT 555)

TR LFE (MeV) BN R 4 72 0 O FE R AR R
TR IR (foE=xo%x) | (photons/m’) (168 MERIHEHFA)

— 1.00X 1072 #19.7x10%
1.00X 1072 2.00X10? #1.1x10M
2.00X10? 3.00X10? #1.1x10M
3.00X10? 4.50X1072 #)4.3Xx10"%
4,50X 1072 6. 00X 102 #2.6x10%
6.00X 1072 7.00X107? 1. 7x10%
7.00X 102 7.50X10? 9 5.2X10"
7.50X10°? 1.00X 107" #)2.6X10%
1.00X 107" 1.50X 107" #r2.2X10%
1.50X 107" 2.00X 10! #14.0x10"%
2.00X 10" 3.00x10" #8.0x10%
3.00X 107! 4.00X10" 5 2.5x 10"
4.00%X 10" 4,.50%10" 5 1.2x 10"
4.50X10! 5.10x 107" % 1.2x10M
5.10X 10! 5.12x 107" 1 4.1x10"
5.12X10" 6.00x 107" % 1.8x10"
6.00X 107" 7.00X 107! 2. 1x10"
7.00x107! 8.00X 10! #7.5x10%
8.00X 10! 1.00x10° ¥ 1.5x 10"
1.00x10° 1.33x10° #16.2x10"
1.33x10° 1.34x10° 1 1.9x10"
1.34%10° 1.50x10° #13.0x10"
1.50x10° 1.66x10° #1.9%x10"%
1.66x10° 2.00%10° #4.1Xx10%
2.00%10° 2.50%10° #3.5X10"
2.50%x10° 3.00X%10° 1 1.7x10%
3.00x10° 3.50%10° #76.9x10°
3.50%10° 4.00X10° #76.9x10°
4.00X10° 4.50X10° #17.9%x10!
4.50X10° 5.00X%10° #17.9%x10!
5.00X%10° 5.50%10° #17.9x10"
5.50%10° 6. 00X 10° #17.9x10!
6. 00X 10° 6. 50X 10° #79.1x10°
6. 50X 10° 7.00X%10° #79.1x10°
7.00X10° 7.50%10° #19.1x10°
7.50%10° 8. 00X 10° #19.1x10°
8.00X%10° 1. 00X 10" #2.8x10°
1. 00X 10" 1.20X% 10" #31.4%10°
1.20X 10" 1. 40X 10" #70.0x10°
1. 40X 10" 2.00x10! #70.0x10°
2.00X% 10" 3.00X% 10" #10.0x10°
3.00X% 10" 5. 00X 10" #10.0x10°
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#£2-15-3 V'S Ry v A v Ho~HED

(B ELRT)  (RHA

>33 B0

R

AP 2 BAAL RS 24 72 V) O RS SRR TR L

Ny R EERT BHE)

125

TxF (MeV) BN TR 4 72 ) OFE AR R
TH ER(RFEzxrx) | (photons/m) (168 FfIEIF)

— 1.00Xx 102 #6.5X10"
1.00Xx10? 2.00X1072 0 7.2x10%
2.00X1072 3.00X10? ) 7.3x10%
3.00X10? 4.50%X 102 #2.9%x10%
4,50X10? 6.00X102 1. 7x10%
6.00X 102 7.00X 1072 F1.2x10%
7.00X10? 7.50X107? #3.6X10"
7.50X10? 1.00X 10! #1.8x10%
1.00X 10! 1.50X 10! #1.5x10%
1.50x 107! 2.00%X10" ) 2.7x10%
2.00X 10" 3.00x107" 5. 4X10%
3.00X 107" 4.00X10" 1. 7x 10"
4.00X 10" 4.50X10! 8. 7x10%
4.50X 10" 5.10X10" #8.3x10%
5.10%X10" 5.12X10" 9 2.8X10%
5.12X10" 6.00X 10" #1.2x 10"
6.00X10"! 7.00X10°" #1.4x 10"
7.00X10" 8.00X 10! #5.0x10%
8.00X 10" 1.00x10° #1.0x 10"
1.00X10° 1.33x10° 4. 1x10%
1.33%10° 1.34x10° F1.2X10%
1.34%10° 1.50X10° #12.0x10"%
1.50%x10° 1.66x10° #1.3x10%
1.66x10° 2.00%10° 2. 7x10%
2.00%10° 2.50%10° #2.3X10%
2.50X%10° 3.00x10° 1. 1X10%
3.00X%10° 3.50x10° #4.6%10°
3.50x10° 4.00X10° #4.6%10°
4.00X%10° 4.50%10° #5.2X 10
4.50%10° 5.00X%10° #5.2X 10
5.00X%10° 5.50%10° #5.2X 10
5.50 % 10° 6. 00X 10° #5.2%10!
6. 00X 10° 6. 50X 10° #76.0x10°
6. 50X 10° 7.00X10° #76.0x10°
7.00X%10° 7.50%10° #6.0x10°
7.50%10° 8.00X%10° #6.0x10°
8.00X%10° 1.00X 10! #1.8%10°
1. 00X 10! 1.20X 10" #9.2X10"
1.20X% 10! 1. 40X 10" #30.0x10°
1. 40X 10! 2.00X 10" #30.0%10°
2.00X 10" 3.00X 10! #50.0%10°
3.00X 10! 5.00X 10! #10.0x10°

59-9-s 2-15-5



#22-15-4 V'S5 Rixv AL To~HD
(HIEEREALD) MR

AP 2 BAAL RS 24 72 V) O RS SRR TR L

N EE

L8%8)

126

TxF (MeV) BN THFE X4 72 ) OFE AR R

TH ER(RFEzxrx) | (photons/m) (168 FfIEAFA)

— 1.00Xx 102 #19.8x10%
1.00Xx10? 2.00X1072 1. 1x10™
2.00X1072 3.00X10? 1. 1x10™
3.00X10? 4.50%X 102 ) 4.3x10%
4,50X10? 6.00X102 1 2.6X10%
6.00X 102 7.00X 1072 1. 7x 10"
7.00X10? 7.50X107? 5. 4X10"
7.50X10? 1.00X 10! ) 2.7x10%
1.00X 10! 1.50X 10! ) 2.3x10%
1.50x 107! 2.00%X10" 4. 0x10%
2.00X 10" 3.00x107" #8.1x10%
3.00X 107" 4.00X10" #2.6x10"
4.00X 10" 4.50X10! #1.3x 10"
4.50X 10" 5.10X10" #1.3x 10"
5.10%X10" 5.12X10" 4. 2% 10"
5.12X10" 6.00X 10" #1.8x 10"
6.00X10"! 7.00X10°" #r2.1x 10"
7.00X10" 8.00X 10! 1 7.6%10%
8.00X 10" 1.00x10° 1.5 10"
1.00X10° 1.33x10° #6.2x10%
1.33%10° 1.34x10° #11.9x10"
1.34%10° 1.50X10° #13.0x10"
1.50%x10° 1.66x10° #1.9x10%
1.66x10° 2.00%10° 4. 1x10%
2.00%10° 2.50%10° #3.5X10%
2.50X%10° 3.00x10° 1. 7X10%
3.00X%10° 3.50x10° #6.9%10°
3.50x10° 4.00X10° #6.9%10°
4.00X%10° 4.50%10° #7.9%x10°
4.50%10° 5.00X%10° #7.9%x10
5.00X%10° 5.50%10° #7.9%x10
5.50 % 10° 6. 00X 10° #7.9%x10
6. 00X 10° 6. 50X 10° 59.1x10°
6. 50X 10° 7.00X10° #79.1x10°
7.00X%10° 7.50%10° #9.1x10°
7.50%10° 8.00X%10° #9.1x10°
8.00X%10° 1.00X 10! 5 2.8%10°
1. 00X 10! 1.20X 10" #1.4%10°
1.20X% 10! 1. 40X 10" #30.0x10°
1. 40X 10! 2.00X 10" #30.0%10°
2.00X 10" 3.00X 10! #50.0%10°
3.00X 10! 5.00X 10! #10.0x10°
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(2) FHmAR
a. BRIRAEIK
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2. R SRR 38T B BRI ST 1

(1) HZRin O AL Y72 D OFE R AR
THPESE DS, R O HROLE & R IR E T, HIEER R O R B O i
HRE Y OB FEIZILE L WD LD EEEL, 1. (1) LFREEOTFE
CHALFAE Y 72 © OFER AR IR EE 2 354 L 7=,
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#£2-15-5 V'S Ry v A v Ho~BED

APAE S 2 BAAL IR 24 72 V) O RS SRR T8
(rpoRdfl s vpl) (BRI AR 2 OV CTHERZINRT 55 5)

TxF (MeV) BN AR 24 72 0 O FE R AR R
TR IR (fRET LX) (photons/m?) (168 HFfH]#£ R R)

— 1.00Xx10? #11.0x10"
1.00Xx10? 2.00X1072 #1.1x10M
2.00X1072 3.00X10? % 1.2x10M
3.00X10? 4.50%X 102 #4.6Xx10"
4,50X10? 6.00X1072 7 2.8x10%
6.00X 102 7.00X 1072 5 1.8x10%
7.00X10? 7.50X 1072 9 5.6Xx10'
7.50X10°? 1.00X 10! #)2.8%x10"
1.00X 10! 1.50X 10! #r2.4x100
1.50X 107! 2.00X10" #4.3x10"%
2.00X 10" 3.00x10" #8.5X10%
3.00X 107" 4.00X10" 2. 7x 10"
4.00X 10" 4.50X10! 5 1.3x 10"
4.50%X 10" 5.10x 107" 1 1.3x10M
5.10%X10" 5.12Xx 107" 4. 4x10"
5.12X10" 6.00X 10" #1.9x10M
6.00X 10" 7.00X10°" 5 2.2x10"
7.00x 10" 8.00Xx 10" #8.0x10%
8.00X 10" 1.00Xx10° ¥ 1.6x 10"
1.00X10° 1.33%10° #16.6x10"
1.33%10° 1.34X%10° #12.0x10"
1.34%10° 1.50%10° #13.2%x10%
1.50X10° 1.66x10° #12.0x10"
1.66x10° 2.00%10° #)4.3Xx10"
2.00%10° 2.50%10° #3.7X10"
2.50X%10° 3.00x10° #1.8X 10"
3.00X%10° 3.50x10° $17.4%10°
3.50x10° 4.00X10° $17.4%10°
4.00X%10° 4.50%10° #18.4x10!
4.50%10° 5.00X%10° #18.4x10!
5.00X%10° 5.50 X 10° #78. 4% 10!
5.50 % 10° 6. 00X 10° #78.4%10!
6. 00X 10° 6. 50X 10° #79.7x10°
6. 50X 10° 7.00X10° #79.7x10°
7.00X%10° 7.50%10° #19.7X10°
7.50%10° 8.00x10° #19.7x10°
8.00X%10° 1. 00X 10" #3.0x10°
1. 00X 10! 1.20X 10" #31.5%10°
1.20X% 10! 1. 40X 10" #70.0x10°
1. 40X 10! 2.00X 10" #70.0x10°
2.00X 10! 3.00X 10" #10.0%x10°
3.00X 10! 5. 00X 10" #10.0x10°
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#£2-15-6 'S Ry v A L Ho~HED

AP 2 BAAL RS 24 72 V) O RS SRR T8
(el == i) (A RS

N A FERT

858)

T LE (MeV) BN AR 4 72 0 O FE R AR R

TR IR (R FE %) (photons/m?) (168 K] TRKF L)

— 1.00X 1072 #11.0x10"
1.00Xx 1072 2.00X10? #1.2x10M
2.00%10? 3.00X10? % 1.2x10M
3.00X10? 4.50X107? #4.6X10"%
4,50X 1072 6. 00X 102 #72.8x10%
6.00X 1072 7.00X107? #11.9x10%
7.00X102 7.50X10? 5. 7X10"
7.50X10°? 1.00X 10" #12.9%x10"%
1.00Xx 107" 1.50X 107" #r2.4Xx10%
1.50X 107" 2.00X 10! #4.3Xx10"%
2.00X 10" 3.00x10" #8.6x10%
3.00X 107! 4.00X10" 7 2.8x 10"
4.00X 10! 4.50%10" 1. 4x 101
4.50X 10! 5.10x 107" #1.3x10"
5.10X10! 5.12x 107" 1 4.5x10"
5.12X10! 6.00x 10" #12.0x10"
6.00X 107" 7.00X 10! 5 2.2x10"
7.00x107! 8.00X 10! #8.1x10%
8.00X 10! 1.00x10° ¥ 1.6x10"
1.00x10° 1.33x10° #16.6x10"
1.33x10° 1.34x10° #12.0x10"
1.34%10° 1.50Xx10° #13.2x10"
1.50x10° 1.66x10° #2.0Xx10"%
1.66x10° 2.00%10° #4.3Xx10"%
2.00X10° 2.50%10° #3.7X10"
2.50%x10° 3.00X%10° #1.8x10%
3.00x10° 3.50%10° 1 7.4%x10°
3.50%10° 4.00%10° 1 7.4%x10°
4.00X10° 4.50X10° #18.4x 10
4.50%10° 5. 00X 10° #18.4x10!
5.00X%10° 5.50%10° #8.4x10"
5.50%10° 6. 00X 10° #78.4x10!
6. 00X 10° 6. 50X 10° #79.7x10°
6. 50X 10° 7.00X%10° #79.7x10°
7.00X10° 7.50%10° #19.7x10°
7.50%10° 8. 00X 10° #19.7x10°
8.00X%10° 1. 00X 10" #13.0x10°
1. 00X 10" 1.20X% 10" #71.5%10°
1.20X 10" 1. 40X 10" #70.0x10°
1. 40X 10" 2.00x10! #70.0x10°
2.00X% 10" 3.00X% 10" #10.0x10°
3.00X% 10" 5. 00X 10" #10.0x10°
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(2) FHMfAFR
a . FRIFAEIR

AN L 2 b R OV 4t J2 1 30 00 it 2% i 2 R B & L 72,

FEERERE LT FEHTH D & L, SRIREIRO mRE IR RO R FomiE
(1640m*=41m X 40m) & [F—& L7-,

HAEN AL R JE D O MR E I TH D & L, SRR X 3R 1 2> & D220
fAF03 D HEEPHIZ K LERSFAVIC R R 2 ol & L7z 2000m DU 5 OHFH & L7z, 72
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e DT & E LRkl & Lis, 7235, RFM A S S 1 Sl 8 28 & OVREkERT
RIS 1.2m & L=,

(3) Fkflh =t —
A = — RZ QAD-CGGP2R =1 — R*! % 7=,

X1 EART AR EIL GPIERZ HWTERE L
3. FEmAE R

T Ryx A T <RI K D8R < OFMlAE R 2 5 2-15-7 LTV 2-15-8(C
R,
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Fo-15-7T VIV R %A I~ X AT < DR 5

(REBEBR I AR 2 IO THRBIORIZ R 5 5 6)

FEATE PRI FHE R4 FRhR R
M LA 77 7H #11.9x 10!
Hh A =R R IR B BIAE 7H #76.0x10°
aF 7H #92.5x10
RS HNE BRI /a\i 7H #8.6X 10
il = A O aF 7H %1 1.3x10°

F#92-15-8 T Riv A v H o~ X AHE < O #E 5

Ry N EERT DHHE)

FEAE Y. BRI FEAE R TR
R LA 57 7H #71.9%10!
H A =5 R IR B EIE S 7H #76.1Xx10°
At 7H #12.5%10!
I LA 10 FEE[H #18.2x107!
Hh A =5 R e T TR I = RISy 10 [ #11.6x107
a8 10 FFfH #18.3x107!
R HNE BT é?% 7H #9'8.7X 10
A = A aF 7H #71.3%x10°
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