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FIR-1-6  [HBHT L ~ORTIA A 2 ~HERHIR A AR RN O SR

TFLF— (MeV) FEFBRIFREE  (photons)
IR R (H—5 4472 0)
(FE=xLF—) (168 FFFIEZIFAD

— 1.00Xx107 2. 4X10%
1.00Xx107 2.00X107* 2. 4X10%
2.00Xx10* 3.00Xx10* 11X 10%
3.00Xx10* 4.50X107 5. 7X10%
4.50X107 6.00X107 11X 10%
6.00X107* 7.00X 107 R 7.4X10%
7.00X 107 7.50X 107 7 6.6x10%
7.50X107* 1.00X 10" 9 3.3X10%
1.00x10™" 1.50x107! 0 1.9X10%
1.50x107" 2.00x107" 4. 9Xx10%
2.00x107" 3.00Xx107" 9. 8x10%
3.00Xx107" 4.00X 10" 9 1.5X10%
4.00X 10" 4.50X 10" 9 7.4X10%
4.50X 10" 5.10X107" #1.0Xx10%
5.10X107" 5.12X107" 9 3.4Xx10%
5.12X107" 6.00Xx 10" 15X 10%
6.00Xx 10" 7.00X107" 1. 7X10%
7.00X107" 8.00X 10" 9 7.4X10%
8.00X 10" 1. 00X 10° 9 1.5X10%
1. 00X 10° 1.33X10° 9 3.3X10%
1.33X10° 1.34X10° $9.9X10%
1.34Xx10° 1.50x10° 0 1.6X10%
1.50%x10° 1.66x10° 9 1.6X10%
1.66x10° 2.00X10° 9 3.5X10%
2.00X10° 2.50%10° 2. 4Xx10%
2.50%10° 3.00Xx10° 12X 10%
3.00Xx10° 3.50x10° 2. 7X 107
3.50X10° 4.00X10° 2. 7x10"7
4. 00X 10° 4.50%10° 9 5.5x10"
4.50%10° 5.00X10° 9 5.5x10"
5.00Xx10° 5.50x10° #) 5. 5X 10"
5.50x10° 6.00X10° #) 5. 5X 10"
6.00X10° 6.50X10° 7 6.3Xx10%°
6.50X10° 7.00X10° 9 6.3x10'
7.00X10° 7.50X10° 9 6.3x10'
7.50X10° 8.00X10° 9 6.3x10'
8.00X10° 1. 00X 10! 0 1.9Xx10%
1. 00X 10! 1.20X10! 9. 7X10°
1.20x 10! 1.40x 10" #0.0X10°
1.40x 10" 2.00X10! #0.0X10°
2.00X10! 3.00Xx10" #70.0X10°
3.00x10! 5.00X10! #0.0Xx10°
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FWR2-2-1 FEHREE (EH)
W E A BN C A (BEE 85m, Hi R 51m) 1985 4F 10 H ~1986 4 9 H
FEEHHIR - BHIN A S (B 85m, M b 75m) 2004 4F 4 H~2013 43 H
(%)

OGN . FEHIFR R HIE

2004 2005 2006 2007 2008 2009 2010 2011 2012 | JEHIME 1985 OFIR

] ERR PR | oz
N 5.69 5.93 6.42 6. 24 6. 96 7.84 4. 80 5.14 6. 46 6. 16 5.73 8. 40 3.93 O

NNE 2.37 2.67 2.64 2.52 2.71 2.71 1. 81 2.64 2.59 2.52 2.05 3.21 1.82

NE 3.72 3.22 2.93 2.63 2.78 3. 67 2. 67 2. 58 1.80 2. 89 1.91 4. 33 1. 44 O
ENE 4.01 3.08 3.35 3.21 3.41 3. 89 2. 26 3.21 2. 67 3.23 2. 80 4. 55 1.91 O
E 5.00 4. 09 4. 96 4. 36 4.91 4. 24 4. 05 4.77 3. 46 4. 43 5.73 5.70 3.15 X
ESE 9.57 7.00 8. 17 7.24 7.57 6.22 5.91 6.72 6.61 7.22 9.16 9.93 4.52 O
SE 12.55 | 11.46 | 15.22| 14.10| 16.82 | 14.55| 14.59| 16.25| 16.02| 14.62 | 15.18 | 18.86| 10.38 O
SSE 9.61 | 10.11| 11.19| 11.20| 10.09| 12.53| 13.86 | 12.30| 11.71| 11.40 7.24 | 14.71 8. 08 X
S 3.94 5.28 4. 47 4. 64 3.53 4.94 5.03 4. 38 4. 19 4.49 4. 26 5.84 3. 14 O
SSW 2.77 3.13 2.26 2.75 2.23 2.74 2.40 2.33 2.10 2.52 2.09 3.34 1.70 O
SW 6. 53 5.31 2.40 3.02 2.64 2.71 3.47 2. 66 2.59 3.48 3.00 7.00 0. 00 O
WSW 7.34 6. 87 5.49 6. 14 4. 57 4. 82 5. 57 5.09 4. 89 5. 64 6. 90 7.98 3.31 O
W 6. 83 6.61 7.40 7.14 7.03 6. 69 7.91 6. 47 6. 30 6.93 6. 96 8.15 5.71 O
WNW 7.98 7.58 9.82 9. 34 9. 38 7.14 8.94 7.54 9.23 8. 55 9.82 | 10.95 6. 15 O
NW 7.25| 11.76 8. 16 9.98 | 10.21 8.06 | 10.81 | 11.02| 12.59 9.98 | 10.97 | 14.38 5.58 O
NNW 4. 37 5.38 4.54 4.59 4. 37 4. 94 5. 46 6.03 5.81 5.05 5. 30 6. 60 3.51 O
CALM 0.47 0.53 0. 58 0.89 0. 80 2.31 0.47 0. 86 1. 00 0. 88 0.91 2.26 0. 00 O
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FWR2-2-2 FEHREE (EIH)
W E A BN C A (BEE 85m, Hi R 51m) 1985 4F 10 H ~1986 4 9 H
FEEHHIR - BHIN A S (B 85m, M b 75m) 2004 4F 4 H~2013 43 H
(%)

8.5~9.4 2. 88 2.99 2.67 2.563 2.62 3.73 2.25 2.94 3.35 2.88 3.16 3.97 1. 80

HAHE . HEHIFR R HIE
JEGER 2004 2005 2006 2007 2008 2009 2010 2011 2012 | JEHIME 1985 OFAR
(n/s) EERCOFIR | xgen

0.0~0.4 0.47 0.53 0. 58 0. 89 0. 80 2.31 0.47 0. 86 1. 00 0. 88 0.91 2.26 0. 00 O
0.5~1.4 4. 75 5.71 6.03 7.32 7.90 6. 85 7.07 6. 46 7.24 6. 59 6.92 8.94 4. 24 O
1.5~2.4 11.41 11.40 12. 47 13.01 12. 69 12. 88 12. 03 12.79 12. 87 12. 40 11. 37 13.93 10. 86 O
2.5~3.4 13. 48 14. 54 16. 18 15. 98 15.91 15. 58 14. 65 14. 25 13.59 14. 91 15. 33 17.43 12. 38 O
3.5~4.4 13. 37 13.96 | 14.49 14. 81 13. 94 13. 26 14. 43 14.30 | 12.81 13.93 14. 83 15.53 12. 33 O
4,5~5.4 13. 08 11.42 13.71 12. 68 11. 37 11. 06 12. 54 12. 17 10. 20 12. 03 11. 51 14.71 9.35 O
5.5~6.4 9.70 9. 33 9. 65 9.03 9. 22 9.13 8. 88 9.14 8. 85 9.22 8. 38 9.95 8. 48 X
6.5~7.4 6. 83 6. 47 5.78 5.13 6. 33 7.48 6. 02 6. 47 6. 48 6. 33 6.12 7.93 4.73 O
7.5~8.4 3.93 4. 15 3. 58 3.49 4. 32 4. 47 4. 07 4. 43 4. 40 4. 09 4. 41 4. 98 3.21 O

O

®

9.5 L E 20.11| 19.50| 14.87| 15.12| 14.90| 13.26| 17.59 | 16.18 | 19.20| 16.75| 17.07 | 22.68 | 10.81
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FWR2-2-3  FEHIREE (EH)
WE A N A S (BEE 20m, #FE 10m) 1985 4 10 H ~1986 49 H
FEEHHI - BHIPN A S (B 20m, Hi R 10m) 2004 4F 4 H~2013 43 H
(%)

OGN . FEHIFR R HIE

2004 2005 2006 2007 2008 2009 2010 2011 2012 | JEHIME 1985 OFIR

] ERR PR | oz
N 6. 69 6.51 7.04 7.31 7. 68 7.57 4. 58 6.12 6. 88 6.71 7.29 9. 00 4. 42 O
NNE 1. 16 1. 25 1.61 1.52 1. 46 2.26 1. 08 1.82 1. 37 1. 50 1.83 2. 39 0. 62 O
NE 2.05 2.04 2.54 2.44 2.71 2.92 2.23 2. 69 1.85 2. 38 1.76 3. 27 1. 50 O
ENE 2.23 1. 98 2.39 1. 87 2.22 2. 69 2.21 2. 87 2.03 2.28 3. 37 3.07 1.48 X
E 7.67 7.29 8.01 7.76 9.52 | 10.10 9.25 9. 08 9.49 8. 68 5.30 | 11.13 6. 24 X
ESE 11. 24 9. 56 9.53 8.74 8. 87 8.91 9.27 9.60 | 10.55 9.59| 12.40| 11.60 7.58 X
SE 16.89 | 17.03 | 19.17| 18.62 | 16.29| 14.20| 16.10| 13.36| 12.51| 16.02 | 14.47 | 21.54| 10.49 O
SSE 2.90 2. 67 2.73 2.69 2.52 1.89 2. 46 2. 57 1.89 2. 48 5.59 3.35 1. 61 X
S 2. 80 2.94 3.00 2.92 2.33 2.22 2.56 2.82 2.54 2. 68 2. 56 3.37 2.00 O
SSW 1. 25 1.43 1.12 1.48 1.12 1. 12 1.54 1. 66 1.21 1.33 1.85 1.82 0. 83 X
SW 2.56 3.19 2.76 3.57 2.81 2. 86 3.23 3.19 2.97 3.02 2.93 3.76 2.27 O
WSW 7.22 6.41 5.70 5.69 5.24 5. 80 5. 88 5. 30 5.25 5.83 6. 56 7.39 4. 28 O
W 8. 17 9.30 | 10.30 9. 31 9.11 8.53 | 10.63 7.79 8. 87 9.11 8.66 | 11.35 6. 87 O
WNW 8. 14 9. 96 7.98 7.75 8. 04 7.21 8. 33 7.40 9.02 8. 20 9.11 10. 25 6. 15 O
NW 8.73 9.09 6. 53 8. 78 8.31 7.85 8. 26 9.57 | 10.52 8.63 8.56 | 11.34 5.92 O
NNW 3.74 3. 60 2.70 2. 37 2. 60 3.72 4.27 3.76 3. 60 3. 38 4.31 4. 95 1. 80 O
CALM 6. b5 5.75 6. 88 7.16 9.17| 10.14 8.11 | 10.41 9.43 8. 18 3.45 | 12.27 4. 09 X
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FWR2-2-4 FEHREE (EIH)
WE A N A S (BEE 20m, #FE 10m) 1985 4 10 H ~1986 49 H
FEEHHI - BHIPN A S (B 20m, Hi R 10m) 2004 4F 4 H~2013 43 H
(%)

o4 e | mmmp | WE

JEH 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | FEHfE 1085 OFAR

(m/s) LS
0.0~0. 4 6.55| 5.75| 6.88| 7.16| 9.17| 10.14| 8.11| 10.41| 9.43| 8. 18| 3.45| 12.27| 4.09 X
0.5~1.4 44.91 | 45.66 | 49.32| 47.96 | 47.40 | 47.44 | 48.83 | 49.05| 46.74 | 47.48 | 28.26| 51.17| 43.80 X
1.5~2.4 16.53 | 15.25| 16.39 | 15.74| 16.31| 15.49 | 15.64 | 13.87| 14.91| 15.57| 30.49 | 17.60| 13.53 X
2.5~3.4 7.82| 8.12| 7.90| 8.26| 839| 8.26| 7.15| 8.02| 7.74| 7.96| 10.11| 8.87| 7.05 X
3.5~4. 4 4.93| 6.14| 4.78| 4.98| 4.44| 5.04| 4.55| 5.68| 5.27| 5.09| 6.12| 6.41| 3.77 O
4.5~5.4 4.74| 4.30| 3.34| 3.96| 3.60| 3.55| 3.80| 4.39| 4.43| 4.01| 4.34| 5.17| 2.86 O
5.5~6.4 3.65| 3.58| 2.93| 3.55| 2.77| 2.77| 3.57| 3.31| 3.27| 3.27| 4.00| 4.14| 2. 40 O
6.5~7.4 3.67| 3.67| 2.75| 3.29| 2.27| 1.99| 2.90| 2.54| 2.86| 92.88| 3.16| 4.30]| 1.47 O
7.5~8.4 3.06 | 3.08| 1.95| 2.40| 2.13| 1.89| 2.45| 1.51| 2.30| 92.31| 3.21| 3.57| 1.04 O
8.5~9.4 1.85| 1.97| 1.17| 1.39| 1.75| 1.43| 1.52| 0.66| 1.36| 1.46| 2.39| 2.41| 0.50 O
9.5 LUk 2.28| 2.47| 2.59| 1.32| 1.75| 2.00| 1.48| 0.56| 1.69| 1.79| 4.47| 3.34| 0.25 X

61-10-2-29



I PR ORI BERECR LI TOTRETE I EA, I

wHER3

5 P IR AR A R N BRI R RRAET) DJREMEICER D
PE < BRSO D REIEBEHTIZ W T

b W - R N BR R SR T R SRAER) DR PRI AR 5 #1E < FFAT TV D AR
JE R O B 1, b e ) 2 FE I 3 L - 2 AR RIS WD T/ S WED BB
WARTHEIL, REEHBUEE 91725 E LTWD,

& B AL & RIS S % B 2-3-1 KOS 2-3-2 37 ONZ IR 2-3-1 12”7,

s 2-3-1 A& H AL
(R - 6 SRR Ir R o,
AP b SRR A RN BRI R AT CRERAHR) i)

61-10-2-30



| ZEyorFUBEEECE LI TOTCABTEIEA. |

s 2-3-2 A& H AL
(BHRL 7 SRR IRt R o,
AP b PR A R N BRI R AT CRERAHR) i)

61-10-2-31



FUR0-3-1 3 H A ONT H R OV B
] WRHREE | R
SEAlS Wt s # A i | .

[s/m’] [Gy/Bq]
6 I T R ) ]
B B . NNW, N, NNE, NE 3.6X10" 1.7X10718
5 SRR AR =N Hurs
R 2 W ST
GAHSEAEE) 1 7 AR A ) .
e N, NNE 9.8X10™ 8.1 X107k

61-10-2-32




FRRS I BE M ORISR B OFHIIC 2 7o o T, FEMZmM U T 1 B I L ORRERMTK L
T, FERHREE RO EZ R L, NSVMED BRI~ TEAR LT,

SEAMAE SR 2 FUR 2-3-2 M OVETR 2-3-3 1R,

RIS 2-3-2 FARHRE K O EOE (6 547)

FES e B QERSE S
JeH R At A5 R i R i
BEEE (%) [s/m*] R [%) [Gy/Bq]
6 B4 i 5 SFRT AR 97. 02 3.6x10™ 97. 06 1.7X107%
B i P B B S OR _ -
FIFRE | B 97. 01 3.6X10™ 97.01 1.7X1078
) AT CRERAER)
s A 96. 99 3.6Xx10™ 96. 98 1.7X1078
ol
FKIR 2-3-3  AHRHRE K OFH RO (7 547)
FE XTI GERSEAS
JeH R At A5 R i R i
B (%) [s/m*] R (%) [Gy/Bq]
7 BRI 5 SFRT AR 97. 02 9.9x107 97. 06 8.2X107
B i P9 B B S OR § -
TR | B 97. 01 9.8%10° 97.01 8.1X107°
) AT CRERAER)
s .l 96. 96 9.7x107 96. 99 8.0X1071

61-10-2-33




WA E R 4

AR A~ DA HE DBEIZ SN T

5 IR P R N BRI SR AT Gt SRAR) DBEMEICAR DT < FEMIC IV T, Hik
M ~DVEAEREE LT, %i%%ﬁfO%WWMPT&éIZm@%%wTP
5% T PR M /I R - it e J0 30 oDt e AR A ﬁ#é&ﬁhﬂjwﬁmﬁWﬂ%Hiﬁ?

NEBRRE, —HBekET Immﬁmﬂm)@%ﬁ_%wf,%%i@mﬁﬁioﬁ@%
EREEBETDH LT, TRAKRHIB T 2WERL, GREO2~3FBFREWVEE D] LR
ENTWD, ZHEREx, BYERE 5B L hg gL, miEnE I c i85 b&0 T
LML S R DARS & R E LT,

ML E 2B R LI ERE A2, WMHILERE DR & UTERE L S OGR4
LRI,

L BTk
VLA 2 B LTI R O 2 M, RerEIig =R LR R A 65 L7z R
DR BBHEITN &, FMELAE RO R BBHEITNEO LM 2B A TV RN Z &I
FoTURY, RMEE R OWIEILERITIUTO L D ITERS NS,

(1) HoEvkss =
RCPEE R, TRAAKRESFPRAENE 138 FERT O R imi) & a2 B89~ 5 Fhi
AHE (L~ULBPSARR) 1 2008) (FERHEAN  BARRT- %) (LU, 2REERE) f#Hid. 7
BB\ LTz, TERiEYE] 4. TR, BER MR 1T R i S AL L
TW525, ZZTIEWBIL [##R5. 3] ONZHEVy, JEEVEICAR D 803 < FHl & fRer RIS RT
i3~ % 72 DI e Rl & DR EE &2 V72,

(X/Q)D (X' N Z)i = Vd : X/Q(X' N Z)i """ @
/Qp(xy,z); : %l CORMELEE[1/n?]

x/Qxy, 2); : FEZ COMIHRE [s/m’]
Vy : YRR EE [m/s] (0. 003 NUREG/CR-4551 Vol.2k )

61-10-2-34



(2) ML 2R
FERNIRFICIE, RIS EZ2 O MR OB ~OILHE L, BRIZ X2 EEE2%ZT 5, 1§
MR (2 /Q) (o y)ild TFRAEHE M4 11XV DT O L ) IckRENn D,

W/Qw xy)i=A;- fooo x/Q(x,y,2);dz = x/Q(x,y,0); * Ai\/gzziexp[%] ..... )

x/Qwxy); Bl CoBMERE R [1/m?]
x/Q(x,y, 0); D BEZ T oM S TOMRHEE [s/m’]

A; CRFALTOU v a7 v Ma(1/s]
(=95%x107® x PrY® “EAfmut L v)
Pr; : K21 T OREAKIREE [mm/h]
i : RFZIL CORE AL EZE LT BURPEE O E 7 17 O HEHUE [m]
h s B & (]

WPEIL S R B E R A AR LTI B RO BEHBUEE TN &, stk g R o BiE
HEBLEEEITHMED LIZUL T TER SN S,

HLMEDEAE 28 S IRMETEAE R & G FF LI iiAE R BETHEBH 97 % K
HCPEILAE R O B B L 97 %l

2
(Vd X/ Qy2)ix/Qxy, 0 A iﬁxziexp[%])
= 2197% . . e e @

(Vax/Qxy.2)1)e79%

61-10-2-35



- ARG

FIR2-4- NP P AP B N R RN SR T e SRANES) DRl RIS 361 2 REATh & 2R 2
Y

HEMEEAE R R & R Ui S OMHRE 2 Vo & &, iiiE R LMt E R %
AR LTCIRE RO R MBUEEZTE &, sMEIE R o R MBUEE TS Ot X1, 1#2E
Loz,

LLEXY, MBS 2 B R L 7o iba & BoME A W D45 L BRET D 2 & I3 0RTHY
ThdbEWVWZ D,

FUR2A-1 TLAE RIS
@Ik
. s I B
SR [s/m] [1/m?] (@/®)
[1/n%]

PR TR | 6 SRR
5 IR ﬁk}jﬁ%bj 3.6X10" | 1.1x10° 1.2X10° 1.1
R PN R A eIzl
SR R | 7 BapE e _

- N 9.8X10™ 3.0X1077 3.3X107 1.1
AHR) H wrE oL,

61-10-2-36




BTEFL

=7 VORI OV T

7Y VORI AEEEE 0. 3em/s 1% NUREG/CR-4551% IS W THREL TV 5,
NUREG/CR-4551 TIIA S 2 x5 & LTH Y, %o L ITHER, ZAKRPARL THERIND & L
TW5, DR EFRNEEEmN L, @RE X 27— Thoed, ZOWwEHR
EREATEDEEXBND, ik,W%W@%mTﬁw5m~®m®ﬁ&_ﬁbfﬁﬂé
ALTND D, IEANA RN OBRFIBER T, MR FRO K E o7 1 VLV ITFAE RN
T ESND 2, KEORE ATy Loitizsiuc WwWeEEZ LN D,

F72, WG N.Slinn ORFPFIC LD &, BEK, /I LW o Tokkx M BEIZ T RIS
Jis CToRzPE OIS SIS 23 LTk Y, Zuc kb L 0. lum~bum ORIZR TITILAEHEEL T
0.3cm/s FEE (KR 2-5-1) TH D, LLEDZ LD, 5 SRR EBRNBEEN KT G
RAER) DIEFEMEICAR DTS FHBICB T D=7 a0 Y L OEMEO RS HEE & LT 0. 3en/s &
WHTE 5 LMW LT,

61-10-2-37



i LI 1 1 LA T T 7 nrsrii i 1

107 =

!
= wssmesOuenisnn Geass, u, = 36 ch™’, Chamberisin (1966]
- 1
o s o= Filter psoer, u_ 3 2 cm sc™!, Clough (1973) : /,,%
- - Water, u, & 40 g sec™!, Maller and Shumann (1670} 1 A
ot | =+ Wawe,u_ = 44 cln s, Sehmet and Sutwer (1974) : -
= J
£ ceres Aesses 0.47-1.6 om Geapel, u, = 22 em sec™!, Sohmal ot 3l. (1976) ‘ /
L; 0.7 cm Antificiallgrass, u, = 19 em sec™}, Sehmel et &, 11973) : *
2p®3em, 55 &y, <195 cm see™, Wesely ot al. (1977) /
1
10° = u, 220 :
= Field - p !
I e it R i — Y 5 S

L L0 LLL

U
. L Yo rivewnas
. "--n—-x.—_—. -
'L‘aw-a.mgr-'rﬂﬁ“":

102

v4. DRY DEPOSITION VELOCITY {(em sec™')

LA LI

rTITTm

|
[ R u, * 44 om sc”!
| 9e22meuk”’
-3 I f 04 nqyl .
103 | M =0 1 E
| 1 5
| | N
| | ]
| 1
a 1 (W W L EEEngEatd: 1 e el 1 J—
"ot 10! 100 10’

0, PARTICLE DIAMETER (um)

Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from & bor of
publications.'” =* * The theoretical curve appropriate for a smooth surface is shown for comparison.
Note that the theorctical curve is strongly dependent on the value for e and that Eq. 22 does not
contain a pacameterization for surface roughness. For a preliminary study of the effect of surface
roughness and other (actors, see Rel. 5.

BIS 2-5-1  kkx 7oRifRIC 1T D IR IEAE % (Nuclear Safety Vol. 19%2)

J.L. Sprung %¥ : Evaluation of severe accident risk: quantification of major
input parameters, NUREG/CR-4551 Vol.2 Rev.1 Part 7, 1990

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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J. H. Wilson and P. C. Arwood, PRETEST AEROSOL CODE COMPARISONS FOR LWR
AEROSOL CONTAINMENT TESTS LA1 AND LA2
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3 2-1 NUREG/CR-5901 Dk

so-called "quench" temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,O 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 glem?) or Si0, (p=2.2 g/em®) from the concrete and
UOy(p = 10 g/cm?) or Zr0, (p = 5.9 g/cm?) 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) (1-8) for e <05
T {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 um) = -1.39 to In (2.5 um) = 0.92,

(11) metri ndard 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
interaction progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/em? and condensed products of concrete decomposition such as Na,0, K,0, Al,0; 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 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 calculated from the Davidson-Schular
equation:

3 V0.4
Db = E(E) .....‘i._ cm
gUJ

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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%34 9-2  STATE-OF-THR-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5 D K OFRER O Al 2

9.2.1 Aerosols in the RCS

0211

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
betweein 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.

9.2.1.2 | PBF-SFD

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 1 Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range|0.29-0.56 pum|(elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 pum) 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 pm at
the end of the 5-hour bundle-degradation phase growing to 3.5 um before stabilizing at 3.35 um; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 um. Geometric-mean diameter (dsy) of particles in
FPT1 was seen to be bctwecn 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

FRER O 2

B ST EA S AR O 2L

CANDU D )vh v A YEERE L7z, 1R TOS

AECL %3 SEfti L 7= Sk G R DB ST DFRER

KET A X R ESL T AFBRERFIEAT C I S 7= b7 DR ERR e
PBF-SFD TOBREME K OYF LD 5 5 F N NS B E RS ) Jo Ok 35
DI DUV T ORER

7TV ARE T v v 2 BFFEFTO PHEBUS BFZEAF C I S vz,
VETT VT v NRET TOFELREN S 1 IR E T
AR D F T ORGSR D 258 % i~ D FRRIREL 2
M G FAER

PHEBUS FP

61-10-2-44




I s oraa s S E g L L T OCABCTS £ ¢ A,

WITEE6
TR RN O HE PEE DS B D H <32 L AH0E < O F 12>\ T

5 WP U A R N BR R SR T CRESRAED) DJEEMEI AR D 8IE < RIS 1T 5, E%
SF I R PN O U P B ﬁ%@ﬁ/Vﬁ(ﬁ@ﬁ/Vﬁ&Uxﬁ4/%4/ﬁ/7ﬁ)
BT <L, BEPIEREN O T E O EAEIREE, MRk OACE, MRS, ﬁ%%#
MHEHMIT 5, BARBIZREEMN 71k & DL ISR T,

(1) JL ) g 2 PN o0 R B 5

FEAAA 2R > D ARSI 2 WO L7 BURPEW B O R RARIATEEE [photons ] 13, #%1E
ORI A (B - s = 1L F— D = [photons/ Bq + s) | &k $ 5 Z & T
A L7z, 7eds, B TEYEITE HZEFW (¥ T b L L,

Sy= ZQk'Sky
k

S, 1 T R/LX— y D photon DFEFMRIFIRE [photons]
Q : BEFE k OFEEAIEEE[Bq - s]
Sky Bk O R/ — y @ photon Dt =R [photons/ (Bq * s) ]

ERGORBERELIIUTORIC L VG Lz, 2 2T, BREOFFFRE~ORI&E
(X, WAETA FISEROBATEIGIEES SR L7,

1
Qk =gk o (1 — exp(—2Ax (T — t5)))
K

QB k OFEFE AL [Bq - s]

ac B k OJRFHREEA~O R & [Bg]
A BEREk ORREEELKR[1/5]

T PR [s]

to : FUTIPRE RO B [s]

KA 1L F— 1O [photons/ (Bq » s) 11, Hl@NST (H,0) %% & L 72 ORIGEN2
74771V (gxh2obrm. 1ib) EEZM L7z, 72, T3V —#E% ORIGEN2 DA ~#j—

61-10-2-45



A 77V OFEE (18 ) 72>5 MATXSLIB-J33 (42 fF) (ZZEHa L7c, ZRHGIEIL TRAR
FIFRAFRE ARV VBN VB B R A e D 2 AR M O SR YE © 2008 (2009 47
9 i (GEEEN) BARTH%E) OWES HICRSB SN TW L ERTiEE vz, (K
s 2-6-1)

LB DRAFIZIES & 7l L7 iR BN ORIRARIFIRE I RIR 2-1-6 D L BV,

PEAETA ROFLHK

(5) BrEath
a. U RN O B TR E > & O 7 o~ R K B BRI 28 X B ARt

ST T DM IEIE <
BB IR R EFTEROE B AT B, BT, KD & 5 AR REETT D
ZLRTED,

>  NUREG-1465 DA LW E IR 2 R A AR SN~ DO E & (8
FEE AR R ~ e R ER ) A R R RIS S

Te S E 2R ET Do

PWR BWR
T AHE . 100% 100%
SUFRE: 66% 61%
Cs ¥ : 66% 61%
Te J4 : 31% 31%
Ba JH : 12% 12%
Ru 8 : 0. 5% 0. 5%
Ce 4 : 0. 55% 0. 55%
La 8 : 0. 52% 0. 52%

BWR 2DV Tid, MELCOR fiENTHE RN HAEE LT, RPN A R
BRI RRA~BITT ABOEREIL 0. 3 L IRET 5,
F-. T AT, REP~OMHE D EEELTH LU,

61-10-2-46



<R~ RZNLX—R> <WHEMTA 77V RE>

Bis Bty Eneg : BT XA ¥ —WEhEho LR X LX—

Epers By oy : BIERE T 4 77 Y T LENO LR R L¥—

LBy iy LBy g LBy, : ENTHROREM O XA —D5E

Vi oot : BRI RV E—O K HENPSHEMR T A 7T U O n-1 B~ ELREK
i,o 2 BRI R X —0 k BED LWTEMT A 77 Y O n B~OMERK
Wi, n1= LBy o/ ZBy k11

Wy, n=ﬁ5m.'n/ AEy i

K 2-6-1 T RILFX—REDOEH L

61-10-2-47



I PR ORI BERECR LI TOTRETE I EA, I

(2) P 4%

EAET o~ BERATIA 2 A 2T = BROFAA R IZKIR 2-1-1 D LBV, 5 FHFR
THFR RN BB RAT RIRAE) J8 Y Ot s LTI, 5 B5FRFIFERREDOINEED R
S & 5 FFR P REENERGRERET CRERAGH) & HEEREEDIE I Z MR TCEED 9
B R b ORI S A0 LTz | | . R, R0 L 72 B RT
PRI I 7258 (MEA) 218E Lz, £, iHMlisEms S, A4y A0
VORI Y 7o o TIHRSFINC K IR S & L, BN o~ OFMIC 472> T 5 =
SRR RN R R AT GRERAER) ORiE2 S 1.6m & L7z,

7ok, EAEN U~ RROFHMmIC S 7 o T, PP EREOHM IO B HZE /T OBUN Y

B DT o~ BT N R OSEE R N HEEIZ L0 ik SN D B2 6D T &M
O, 12O H LM ) £TOHBZEMPOBAEWMEN DT o~ O 2B ET
HHDE LT, 12, ABA XA T ~<BOFMIC NS> TlE, FTEED [ HZERIT
DIFEE S O o~ IR FFRERBOKEIC L 0+t sh s L &2 b5
Z e, JRTFREAMNOR B G £ o/ BRI OBMSEmE NS DI
VOB EEETHLDOE LT,

Q) FHi = — N
HEH <8 L AT FMMICIE, QAD-CGGP2R == — R*! =, F7=, ABA
YA TR K DR < FEMIZIE, ANISN 22— R &N G33-GP2R =2 — R*! 2 Fu iz,

M1 EARTy FREEITCPIEZAWTERE LT,
(4) FFAMRE 5

HEET o~ ORI A V% A B~ L DHIE L OFHIiRE R 2 FIK 2-6-1 KO
FUR2-6-2 (TR T,

61-10-2-48



R 2-6-1 HEET <RI X BH0E < ORI S
FE5hRE [mSv]
VA FEF A% -
- ) 6 £ 7B aRf
5 SRR IR RN
X R IRPT 7H %54.5%107! H17.0X1072 % 5.2%x107
(Rt RASHER)

F2-6-2 ANA T %A H~IT L DT OSSR
FE5h#RE [mSv]
(VA FEE B 4% -
8 6 7 7B &t
5 SRR IR RN
X R IRPT 7H %53.0x107° #1.1X107 % 4.1x1073
(Rt RASHER)

61-10-2-49




| #EIOPFIBEFECRLETOTABTE FEA,

AR 7

TS VEE T D BEPEE D> B DT~ BRI L 2803 < DFHl T2V T

5 SR RN R RET CRAER) DJREVECAR 2 80X S FHIlC B D, H
PEET OB EINC DT <Mt (770 By A T =) IZE D8 <IE, Bk
WE O, RRILBOZNEK ORI L DT o~ BOEHMENIR 2 Z 8 LT 5, 723,
779 RyxA A BITHT DR S & LT, b SRR ERNERRSRET G
RAER) A MATe 6 | (RIFm, WK, M) o956 ChRbEVERBEE S 2SR L, Zh
&V, 770 Ry A T~ & 8IE < BOFHMERIRIT, 5 SR FRRNES
PSR R SRAER) (B 2= U 7 ISR 2 S E b O e a5 2 &
INTE D, BARBIZRRHI T 1E%2 L TIRT,

(1) Mt B R OVR SRR
KRR &5 S Re RITRIE 2-1-2 OfEZ W2, £72, FHREITRE 2-1-4

DB % =,

(2) Pt 4%

T AV E XS 2-T-1 2R,

AR X1, 5 SRR AR N BRI R AT GRERASS) 2T 6 i ORI, PRif,
M) @ 5 H The b v EGHEEE S A LTz,

KR 2-T-1 2757 Riv A B~ Boxtt HlEfE7 v

61-10-2-50



(3) #Fffi = — ¥

770 Ryx A BT L DT AT, Bl = — R &2 AT LU FioR & i

UWNCRMIE L7z,

D/Q
ax (t)

H=ZHY

Y

T
H, =Zf K- (D/Q)* @) Pry * By - exp(—py - X) e

D TURY A T BRI KD T[SV ]
TR A T BDIL, TRALF—y D

T = BRI & D Ttk [Sv]

D JERA —~ D E R R~ OBRLR S (1) [Sv/Gy]

: MR [Gy/Bq]

D IREZ) € I3 1T DA k O R ~DO = [Ba/s] (0. 5MeV #H)

: KRR k 335 photon @ 5 %, TR )LF— 1y D photon DFIA [-]
. TRILX—y @ photon ([ZEIF 5 EL RT v F4REK -]

: TRLX— y @ photon (ZF1F 2 HERARIZ K3 5 BRISEEFR S [1/n]

: HERAAE X [n]

: AR Ls]

EL Ry RN THEBRIERR O L o ~WEHRFEE~ =270 2007 (AL
N R et 2 —) SRS TV AEE log-log WIS Z Lick Ry
Too E77, ERNEAEZETABOH o~ 2L X —FEE, ORIGEN2 DH o~ T A 7
7 U ORHERE (18 BE) 2>5 MATXSLIB-J33 (42 Bf) (C&Ha LT, BHI7IEL, H#EH VU~
BRI A ¥ A 2 H < L DT OFE & [, TAARR T EE (K
LV BRI L A A DR Rk R R O A AL YE £ 2008 (2009 4E 9 A AEFATEA
AR 71572) O EE HICFEHE STV D87 1E% vz,

61-10-2-51



(4) FFAt A R
75 Ry v A LA~ BT KB HIE K DR R IR 2-T-1 1R T,

Rif2-T-1 777 R x A 0~ K DI ORFAMRE R

= e s g FEoh i [mSv]
R A FENEE Py . -
b BRI IR RN
BRAURER R T 7H #72.7x10! ¥1.3%10 % 4.1 10!
Cef SRAHD)

61-10-2-52




WATEEE 8

MR RAE LT B D O T o~ BRI L D850 < OFHl 1A DWW T

b WP U A R N BR R SR T CRPBRASER) DB EMEITAR D 1 < FHAEIC 351 2 R
UL LI EE D DT o~ (T Ry A T~ #p) (kT <,
PEMVE OB, KREIEE O E R OAEEE T ONNCRERIC L D0 v~ ROkl R %%
& UaFAlh L 7=,

7R, HHEWEX, 5 PR RN R ARERIRAT GRHRASE) o FOMIEIZR T S
FHRHIREE 22 IV TRO TR T, 5 SR P REOR LM O b SR RFIF@ERE D ok
HZ—RICIEE L TV D b O EE LTz, BARR 3 M 5 5% DL T IRT,

(1) M2 i D HLAL A 2 72 0 ORI R
M T OO AR TR XS 72 0 OFE SRR [photons/m? )13, BARAE: O HALTREY 72V OFF
RS B » s/m* I ICEEFE = 1L ¥ — D i % [photons/ (Bq + s) ] & T 5 Z & TR
i L7z, 723, b SRR FFEEREO R B o WAL ER Y 72V OFSRRRIETREE XK & [F
&L,

Sy= ZQk'Sky
k

C HERES 72D O R F— y @D photon OFEBARIFIRE [photons/m*]
KRR k ORNLHEIAE Y 72 OFEFE RREESL(Bq « s/m’]
Sky Bk O R/ — y @ photon Dt =R [photons/ (Bq * s) ]

AR k OB S 72 0 ORE AL (Bg » s/m JIZLLF ORUS &0 7 L7,

(v
(v

T f
Qe = f OU/Q) - QD) Vg 55+ (1 — exp(A - (T — D)) dt
0 )‘k

Q : B k OWALHEIFE Y 72 0 OFEH RS [Bg » s/m’]
x/Q : FEHREE [s/m®]

ac(t) @ REZ t 1231 DA k O KRG ~D B [Ba/s]
V, : MR~ DL E HEE [m/s]

61-10-2-53



f, DS LT EME o 5 bERTET 5 EE (1) []
L Rk ORREEER1/s]
T : REAm IR Ls]

RO KRG ~ORH R [Ba/s HTEW 2-1-1 1TSS EFHEi L7, F72, MxHRETER
2-1-4 OfEZ Wz,

MRE~OILAEHREITER 2-1-8 D LBV 1.2[em/s] (HMERHEEED 4 ) & LT,

KA L F— 1Ot [photons/ (Bq » s) 11, @S (H,0) %% & L 72 ORIGEN2
A4 771V (gxh2obrm. 1ib) B3RO =, £, EHRENEEZETIEON o~ RT3
JLX—HREIE, ORIGEN2 DT <7 A4 7 7 U OFffERE (18 #f) 7> MATXSLIB-J33 (42 #%)
MR T, BHTIER, BT o~ ORI A VA <RI L BH0E < OFHE
B & [ARR, THARRTZSERE KL~V R A SR OB 2R 5 K O 2
% :2008) (2009 4F9 H fEENEAN BARFIFE) OMBEEHICEKHE S TV L4 H
FiEE R,

PL B DS D Z M L 72 2% i O RARE IR B 4 IR 2-8-1 1R T,

61-10-2-54



VR O_Q_ AT NJEEN Y =
FIR 2-8-1 T T R A LI~ TV VD NI HREES 7= ) OF SRR

TR — Y
- x— (MeV) — Eﬁ}%éﬁ%f 27‘: v @%ﬁ%ﬁ%ﬁgg I3
(feger 2oL —) photons/u) (168 ik 1)
_ - 6 5 hF 7 BAR

. 1.00 X107 4. 4X 107 @ G

1.00X 1072 5 005102 L0 Zﬁﬁ 1. 2X10%
2.00X10? 3 00X 102 ﬁ 6' 1o 1’*’3 1. 2><101f
3.00%107 4 50X 102 ﬁ 1' o 1"3 17X 10“_)
4.50X 107 6.00Xx1072 ﬁ 6' 9% 101 ﬁ 5. 8% 101?
6. 00X 10 7.00X1072 ﬁ 4' 65 101 ﬁ 19X 101?
7.00%1072 7 50X 102 ’% 8' o Z’ﬁ@ 1.2X10%
7.50%1072 L 00X 10" ﬁ 4' 1o 1’*’3 2. 4><101?
1.00X 10" 1 50% 10" ’% 4‘ ATE /j’t’ﬂ 1. 2><101f
1.50X 10" 2 00X 10! ﬁ 3' S0 1"3 11X 101f
2.00X10" 3 00X 10! ﬁ 5' 1o ﬁ 8. 1X10'
3.00%10™ 4 00X 10" ﬁ 9' o ﬁ 1.6X10%
4.00X107! 4.50X 101! ;f:’\j 4' 6 106 Zﬁ/\j 2.5X% 101?
4.50%10" 5 10X10° ﬁ 6' ST 1’*’3 L. 3><101§
5.10X107" 5 12X10° ’% 2‘ TaNE /j’t’ﬂ 1.7X10%
5.12x 10" 6.00< 10" ﬁ WEIL 1’*@ 5.5%10"
6.00Xx10" 7 00X 10! ﬁ 1' Slor ﬁ 2.4X10'
7.00X107! 8.00X 10! ;f:’\j 4' 410 Zﬁ/\j 2.8% 101?
8.00X 10" 1.00X 10° e _ 11,210
1.00X10° 10 1988107 2. 4x10"
1.33%x10° 1: 34%10° 2 z' giigi 1’*@ 5.5X 10
1.34%10° 1.50%10° ﬁ 9' 9% 105 ﬁ = 7><10“.1
1.50%10° L 66X 10° ﬁ 7' o ﬁ 2.7X10%
1. 66X 10° 2 00X10° ﬁ 1' I ﬁ 2.0X 10"
2. 00X 10° 2 50X 10° ﬁ 1' AN 1’*’3 4.3X10M
2.50%10° 3 00X 10° ﬁ 3' 107 1’*’3 4.3X10M
3.00% 10° 3. 50X 10° f,j I 1’*@ 9.5% 102
3. 50X 10° 4 00X 100 ﬁ 2' anT ﬁ 7.8X107
4.00x10° 4 50X 10° ﬁ 6' S ﬁ 7.8X107
4. 50X 10° 5 00X10° ;f:’\j 6. I Z’ﬁ@ 1.6x10?
5. 00X 10° 5 50X 10° 1«’3 6' I 1"3 1.6X10?
5. 50 10° 6. 00X 10° f,j AN 1’*@ 1.6X10°
6. 00X 10° 6. 50X 107 ﬁ 6' o ﬁ 1. 6% 102
6.50x10° 7 00X 10° ﬁ 6' o ﬁ 1.9x10!
7.00%10° 7 50X 10° ;f:’\j 6.8><101 Z’ﬁ@ 1.9x 10!
7.50%10° 3. 00X 10° 1«’3 6' 1o 1"3 1.9 10!
8. 00X 10° 100X 10" 1«’3 2' 1o 1"3 1.9 10!
1.00% 10! 1.20% 10 f,j AT 1’*@ 5. 7X 10°
1.20% 10! 1 40X 10" ﬁ 0' N ﬁ 2.9x%10°
1. 40X 10" 2 00X 10! ﬁ 0' N ﬁ 0.0Xx10°
2.00X10! 3 00X 10! ;f:’\j 0' N Z’ﬁ@ 0.0Xx10°
3.00%10! 5 00X 10! 1«’3 0' T £90.0x10°
Uik £90.0x10°

61-10-2-55




(2) Rt A%

TT Ry A T~ RO
7o, RRURAE,

(a) RIF BE I

TT v Ryx A Ho~<o

V5 SRR TR ERE Y OHEEIC HEORETIHET I LD L Lz,
5 SRR TR ELRIE 0 ORIE OR SITHATNC L 0 Bir 503, ARGHl €l 5 B4R R TP
R Y OFIROE S ZRSFICEH A S LA & UCEHE Lz, £72, BEHEmE ot
RE~OLEDILFHHIZIED Z L2 BB L, MEHR» DD
VINZ BRIRBEIR S L7, 7Z0ds, Z OBIRICE £ D e ORH & P e Zem & 270 L,
fl O FEIR & [FERIHRIR & LT,

(b) Ml Mo DRt AL

=7
B

A Y 72 0 AUE L 7oA 2 R 2-8-1 (Y, E
A S VB 8 L T2l & (TS 2-8-2 M OMXITR 2-8-3 (2R T,

M S 720, BORTEWELL 5 SRR EOR &

ANFEIFELFNT D L 500m

7T Ry ¥ A U H < BOFMICIB T, b BRI ROIEE L N5 SRR+
SR RN ER AR RT (RFSRAH) & Tkl X A IR R 2 B LT,
FEAGRE, MR OBIENOD T T KX A4 Uy ~#e, 5 SRR FIFREOR E
DFIFINE DT T R v A U H o~ BOFHEREROIA R b REL 250 (FEA) %

BT L=, b,

1.5m & L7~

(3) fFli = — K

QAD-CGGP2R =t — R Z FH\u /-,

%1

(4) RFAR R

ELRT w ARBIT GPIEE W TEE L,

TT v Ry A B~ X AT OFHERE R A2 R 2-8-2 127”7,

FR2-8-2 VT Ry v A o~ X A9 < OS5

AP R R S 15 SR R RN B SRR T GERAER) ORE 2 D

) . . FEhkR B [mSv ]
St IR FEA H %X — — —
6 )P RS it
- - # TSy 7 $91.1X100 | #53.1x10° | #1.5x10!
5 Ef I TR B IR W =) H ) 0 )
BENBRARR | B RS S 7H $99.7X107% | $92.6X1072% | #1.2%X107!
P CRESRAHD) &t 7H F1.2X100 | £93.1X10° | #1.5X10!

61-10-2-56




I PR ORI BERECR LI TOTRETE I EA, I

281 BRI (@B B LIk CEE500m) )

61-10-2-57




| ZEyorFUBEEECE LI TOTCABTEIEA. |

X¥R2-8-2 7T Ry v A Ao ~<HOFMmET /L CEmX)

61-10-2-58



| PEIOPEIBHEECRLETOCABTEERA, |

Mif2-8-3 7T Ny A B ~OFEET v (k)

61-10-2-59




WwArEE 9

AR B ELD A E T IS K 2803 <icon T

5 PR BN BRI R AT G SRAED) 13, BERFHRFICITZ2E RN NG E AL E
ST AT I FEAL ZE R K D BN ZIBE(L L, 7 0 V& Zfk i LRV DR A Z B
THEHELTND,

5 PR AP BN BRI R T G SRANES) DRI AR 20X < FHIC VT, B
PEEN @B T AWM (FHFE A% 24 FEf% D 34 REIE £ T 10 FEE) (X858
JEALEEEIC L DV BNEBITET A5 2 L2 HEL TRV, 5 SR FR RN R AR R
CRESRASS) WIZIRV IAEN DS E &I E e LR SN D,

IO, FIR2-9-1 LOFEF2-9-2 1R T B0, A0 A E N R TEE IS
&% 5 AP R N BRI KT Gl SRASES) N CONEEIE < R OSMIB#RIE< 138 m
Lirn,

KU 2-9-1 RSB A ENTBEEM I & 2803 < OFFAMfiRE R
(W AEEUZ X 2 NEB#HKIE <)

TR S ]
A RO A
o 65 | 1E ot
5 AR AR AL RN
~ N 7H 0 0 0
AR R A

IR 2-9-2 AP HILY A E TS PE T X 2 403 < ORFAfRS R

R
FEht 5 [mSv]
A RO A
o 65 | 1E &t
5 BRI AR AL R
_ . 7 H 0 0 0
BN (R A

61-10-2-60



ATEER 10

22N RIGEACIERE S X D BEALBAR BIE S 5 Z L2 K DI HONT

5 54 [ -4 A R PN R A S SR T T, 22N B AL E I & B B AL B RS 0D 3B AU
MIXRETH 2 0N ERD L IRFI LTV D,

ZERAR U RGIEACEEE T X D BEEALBRAA D AT L7235 G, BRR R REEIC L D
BEIEAL2SBRAE S D £ TOM, 5 SR H AN R AR IRAT GRHRA) (i3 nT i
JEALZE R L0 AVRB IV iAE N D, FTo, ARG AT D 7 ¢ L 2 IS

ERRYIAENRIRE 25, 2 2T, ZBK0R BB EACEE I & 5 BEL OB G B AE
HZ LI AL ~DOBEETM LT,

FEAM ORE R, 22K AR EIC K D BB RS 2 rEERE L7255, T B I ORER K
(T < EITBRIE LRWEE & K 23mSy EF-9 5 LRfli s, 22 &b, BIERH 4
it Lo R (2 ) EAE LG EIS, ogld <20 o#E < & (K 56mSv)
EERLTYH, MREBOEDBREIL T AT 100mSy 22 7202 & &R LT,

2 ORI (e R
22N NG EACSEE I K D GEAC DB EBIE S S Z LI X 0 B EZ T DI <
PEEIIA T D LB,

- ENITHY A E I EE L K S H0E<

- ARG EALZEREE D 7 ¢ L ZIZHLY A F RIS EM S K S <

2. BHUTBEEED D OPIT< &
(D ENICER Y IAEN TSR EIC & D803 <
FEPIZHLY A E AT OB K D803 < ORFA 5 15 K OSSR 2 DL R ISR,

a. S EE DI

5 S IR RN BRI RET GASRANER) O TE B OREEL, FTHRAES
JEALZERE % 25N o NGV EE O R 2 B g L LA T D20 TREA L 72,

61-10-2-61



My (1)
V

my (t) =

[FIRRLBS AL 22 b T LT 255 ]

dM, (0)
dt

G E
= A My® = 2 My + (1= 1o5) - Gy - Si®

Sk(® = (x/Q) - Q(®
[ZE5R G b2k E TR e kT 55 5]

dM(t)

= A - M () G2 M ®
dt - k k vV k

m(t) o BEA TR A EETE k DN O BETL EE [Bg/m?]
Mc(t)  : FEA ¢ 1T A EEFE k DN O S REE:[Bq

v D 2B T ) NS (]

Ak : BERE k DRRBEERR[1/s]

Gy ;TR ST AL 22 A O JE R [/ s ]

Go s ZERIR A AE O 28 S AG B [m?/h ]

B ;ARG EALZE AR D 7 ¢ L 2 DFREZD IR [%]

Sk(t) BRI £ 2B DR k DANVR D R RETR FE [Bq/m®]
x/Q  : AHRHREE [s/m’]
Qu(t)  : BRA ¢ \TH T DEEFE k Dt = [Bq/s]

REFA~ORHIFEBa/sHEFRIE 2-1-1 [CESEFM L7, F7o, MRHREIIRE
2-1-4 DEZE AT,

b. A A%
FEIZAM S LY GA EAVIZ IS PE NS K% 903 < ORI 4 72 0 A80E L 72RF
AR &2 IR 2-10-1 1247 70ds, BRIBREIIE. 6 50 57 2 Y B B sl SR AT O
RAER) WOZERERE L, BNORIHREREIZ k& Lz,

61-10-2-62



R SBNAR L A CAR
Z b DR A (]

ENRE Rk

BI#s 2-10-1 BV D ERY A T2 ERPE B K 2803 < OFHlE 7 VX

c. il — KN
5 B SR AR A R N BR R IR TGP SRAES) N O TEE O BRI L DN
ERREIE < HROVENIZERRE L TV DR TEE 05 5 O v~ BRI L D% < DR
fZY4 7= o> T, sHli=z— R2#EHET, DLTFoX%E W CRHE L 7=,

[ AFEHUZ X 2 a3 < ]

T
H= Zf R'Hkoo'ck(t)dt
k 0

H L BEHEE O AEEUC X B NERIRIE < O FE SRR [Sv]
R t PR (1. 2) % [m*/s]

Heo o BZHE k DREWLIRE 0D SEZNHR B~ DOHRAREC [Sv/Bq]

Cu(t) : At 12T D EEHE k DN O RERE E [Bq/m*]

T © el A s

%1 TICRP Publication71 (2355 < pl AJEHENEE OO R, 22 4 3%
%2 TCRP Publication71 TR ICRP Publication72 IZf DX HTE

[AhErai < ]

T
— -14 . _ a—uRY).
H = fo 62x1074-E - (1-e"R)-C (Dt

61-10-2-63



H D BRI R DANHRIE K DFERRRE [Sv]
E, c H U BROFE T R ILE— (0. 5) [MeV]
I L 2B D T = OB L — RIS (1 /m]
R D BNAAE & R LA A & 0Bk 48 [m]
C, (t) : FEZ| t IT8T D ENO I REREE [Ba/m’]

(T2~ #3 0. 5MeV #A%5)
T ;e AR (s

d. FEAmAE SR
FENIZHAZD B I A F T ST HEWE T L A 900E < OFFfFE R 2 RIR 2-10-1 1
Y,

KU 2-10-1 BRIV B LY A E NI BEHEWEIC X 5803 < DRl R
(Z25R N GEACEENC & D BEAEDS 2 0fIEIE L T= 56

S22k &k [mSv ]

RPACE | BOE < RREE | BRI
i . 6 B 7 5 &t

PRI < 7H #19.5X10° | #72.6x10° | #91.2x10!
5 AR R
WEREBIRSRAET | SR < 7H #78.8X10° | #72.4X10° | #91.1x10"

CRFSRAHED)

»
U
—

7H F1.8X10" | £95.0X10° | #J2.3%X10!

61-10-2-64



(2) ARG AL ZE R D 7 1 L 2 IZHUD IA E T B B IS K 2803 <
ARG AL 22 D 7 4 L S IZHUY JA E VIR TEE D DT~ BRI K DK
I < ORI 5% LU FIRT,

a. T BRIR IR B
7 4 V2 NOFEEARIRIREE [photons] 13, R OFER AAEEEL (Bg - sTICEZFEfE =
NF—mO R [photons/ (Bq + s) ] &3 $ 5 Z & TRl L7z, FEREMAITRE O R
B2 RIR 2-10-3 KROERR 2-10-4 1SR,
¥, ZERARN N GEACEEE IS X D GECBIAGS 2 srREENL TS 6 OFEE AR
X, FHEALBRAAAS 10 BEREN 72358 OFRER ARSI 600 23D 2 (= 2 43/ (10 X60 4)
ERTHIEICLVRKRDTZ,

Sy= ZQk'Sky
k

S, : TRLX— y @ photon DFEFARIFIRE [photons]
Q : % k OFEHAESBq - s]

Sk, L BEFE Kk ORI — 1y D photon D% =R [photons/ (Bg * s) ]

Z 2T, AIRPUBSIEAVZERERE D 7 ¢V ZIZHLY A F T U O FE SRR IR AR
LT ORIC K W EHE L7z, 7ok, AFHIIZEBWTIE, AT ALSMITDH 7 40
X DEREZNR 2 ARSFHIZ 100% & L7z,

T G
Qe = f (0/Q) - Q) -~ (1 — exp(—Ay - (T — D)) dt
0 Ak

Q D BEFE k OFER AR Bg - s]

x/Q : FEHREE [s/m®]

ac(t) WA 2381 DEEFE k O R H ~D it % [Ba/s]
G : PR ZEFRIT K D BOADRFEJE £ [m®/s]

A BEFE k OEREEERK(1/s]

T ;e A s

61-10-2-65



RO KRG ~O MR [Ba/sERIE 2-1-1 ([ZHESEFH L7z, £72, FERHERE
FIR 2-1-4 D% W=,

R T %L X — Okt % [photons/ (Bq + s) 11X, & (H,0) Z5E L7z
ORIGEN2 71 7 U (gxh2obrm. 1ib) fEHKD 7=, £72, W% BET D
o= 2L X—REIL, ORIGEN2 OH o ~# T4 75 ) OREEE (18 BE) 726
MATXSLIB-J33 (42 #f) A LT-, ZBHGIEIL, EET O ~BRE AL v A
T =B K DHE < OFHAMRE & Rk, B AR /172 R L~V PR
WIBRIE S 28 D22 Ak pt M O A EL UE © 2008 (2009 4E 9 H (REFIEN  AAR T %
%) OEE HIZFHE SN TV D BRI EZ vz,

61-10-2-66



I PR ORI BERECR LI TOTRETE I EA, I

b. A%

T FEALZE R 7 /b 4 \CE Y SAE VI ST T D D < U £ 5
BT < OFHIIC S 720, 0 LI=RRIAR 2RI 2-10-2 (R, IR (74 1%)
varm Ao e sz sy — e E L, A, wHmg
FEALZERAE D 7 4 V4 & 5 BAFIRFIF R RN SRR R AT CoEAHS) o0 el BB
E[obchs e, ROTEBECZEREO 7 (12 L 5 BRTFIRRN
BXARERHIEIT CREORHR) DRICIL 5 SRR TP RN B BRI T (AR @
B (v )=o) iz, EHEHRESRIAD D EOMOPEE (227 ) —
B DEIET B 2 LD, ATBAR IR TORRRE 52 5,

R 2102 ATHERBIEALZEARE D 7 ¢ L2 5B D H L~ BT X B HE < OFHEE 7L

c. il = — N
QAD-CGGP2R =t — R*! Z FHu /-,

X1 BTy AREITGPIEEZHWTCEE LT,

d. FFAMmRSE R
AR BE AL ZE AR O 7 ¢ L ZITHY A E T B E NS DO o~ BRI L D
BIT < ORGSR 2 R 2-10-2 (TR 7, RKIR 2-10-2 L0, BIERRHA 2 5F 0%
B OEDREITEH T E HREITNS WD EN 0D,

FU 2-10-2  A[RBIBGIEAL LSRR D 7 ¢ L X IZELY IA F T R
MO DH =T X DT OFAMHS 5

4 F2 20 B [mSv ]
LA SRAT I ’ — - ;
Al IEE 6 F-4F 7 g &3t

o EWRTIFREN | 10 wsg TH #94.3X10° | %9 1.2X10° | £ 5.5X10°

B R SR

% * o MESEE EE RS N
(HEE AT 2 57T TH #91.4X107 | £93.9X107 | £ 1.8X 10

61-10-2-67



FIR 2-10-3 7 4 VX NOFEFEMIRRE  (BELBRLEA 10 FERLEN =55

T 2L F— (MeV) FERBIFRE (photons)
FIR ERR (168 FRREZ I
(RFEZR LX) 6 U 7 5

- 1.00X 1072 #6.1X10 #1.6X10
1.00X 1072 2.00X1072 #6.1X10 #1.6X10
2.00X10°2 3.00X 102 % 8.6X 10V 2. 4X 107
3.00X 1072 4.50X1072 1. 9X 10V % 5.2X 101
4.50%1072 6. 00X 102 %99, 5% 101 % 2.6X 101
6.00X 1072 7.00X 102 #96. 4% 10 1,710
7.00X102 7.50X 102 #1.2X10 #93.3%X10%
7.50X1072 1.00X 107! #6.1X10 1,710
1.00X 10! 1.50X 107! % 5.5X 101 9 1.5X 101
1.50X 10! 2.00%X 107! 4. 1X 107 1. 1X 10V
2.00% 10! 3.00X 10! #8.3%x 107 2.2 107
3.00X 107! 4.00% 10! #11.3%x10'8 #93.5%X 107
4.00% 10! 4.50%X 10! #96. 4% 107 #1.8%x 107
4.50% 10! 5.10%X 107! 8. 4X 10V 2. 3% 10V
5.10X 107" 5.12%X 107 % 2.8X 101 7. 7X 101
5.12X 107" 6.00X 107! ) 1.2X1018 %93, 4X 107
6.00X 10! 7.00X 10! #1.4% 108 #93.8% 10"
7.00X107! 8.00X 10! #6.1X 107 #1.7X 107
8.00X 10! 1.00X10° #1.2Xx10'8 #93.3%x 107
1.00X10° 1.33%10° 2.8 X 10V 7. 7X 101
1.33%10° 1.34%10° % 8.6X 101 9 2.3X 101
1.34%10° 1.50X10° 1. 4X 107 3. 7X 101
1.50%10° 1.66X10° #51.0x10 #2.8%X10%
1.66X10° 2.00X10° #92.2X10 #5.9%10%
2.00X10° 2.50%10° 9 2.2X 101 #6.0X 101
2.50%10° 3.00%10° 4. 8x 101 % 1.3x 101
3.00X10° 3.50%10° #54.0%10° % 1.1X10°
3. 50X 10° 4.00%10° 5 4.0%10° ¥1.1X10°
4.00X%10° 4.50%10° #8.2%10° ¥ 2.2%10°
4.50%10° 5. 00X 10° #8.2%10° ¥ 2.2%10°
5. 00X 10° 5.50%10° #8.2x10° 2. 2% 10°
5.50X10° 6. 00X 10° #8.2%10° 2. 2% 10°
6. 00X 10° 6. 50 % 10° #79.5X 10 %9 2.6X 102
6. 50X 10° 7.00X10° #79.5%10? 5 2.6X 102
7.00X10° 7.50%X10° #79.5%10? 5 2.6X 102
7.50%10° 8. 00X 10° #79.5%10? 2. 6% 102
8. 00X 10° 1. 00X 10! #72.9%10? 9 7.9%X 10!
1.00X 10! 1.20X 10! #51.5X10? 4. 0X 10!
1.20% 10! 1. 40 X 10! #50.0%10° #50.0X10°
1. 40X 10! 2. 00X 10! #50.0%10° #50.0X10°
2.00X 10! 3. 00X 10! #50.0%10° #50.0X10°
3.00X 10! 5. 00X 10! #70.0X10° %50.0X10°
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KIS 27104 7 4 NV FNOREFRIRTRE (BE(LBRARA 2 BN 256

T 2L F— (MeV) FERBIFRE (photons)
FIR ERR (168 FRREZ I
(RFEZR LX) 6 U 7 5

- 1.00X 1072 #12.0x 101 #5.5X 10
1.00X 1072 2.00X1072 #12.0x 101 #5.5X 10
2.00X10°2 3.00X 102 ) 2.9X 101 % 7.8Xx 101
3.00X 1072 4.50X1072 6. 4Xx 101 1. 7Xx 101
4.50%1072 6. 00X 102 3.2 101 8. 7X101
6.00X 1072 7.00X 102 #2.1x 101 #5.8%X 10
7.00X102 7.50X 102 ¥ 4.1x10% #1.1x10%
7.50X1072 1.00X 107! #12.0x 101 #5.5X 10
1.00X 10! 1.50X 107! % 1.8x 101 9 5.0%X 1013
1.50X 10! 2.00%X 107! 9 1.4X 101 3. 7Xx 101
2.00% 10! 3.00X 10! #2.8X10% #7.5X 101
3.00X 107! 4.00% 10! #4.3%X 10 #1.2X10%
4.00% 10! 4.50%X 10! #12.1X10% #5.8X 101
4.50% 10! 5.10%X 107! ) 2.8X 101 7. 7X 101
5.10X 107" 5.12%X 107 9. 4% 1013 ) 2.6X 101
5.12X 107" 6.00X 107! 4. 1X10% 1. 1X 101
6.00X 10! 7.00X 10! ¥4, 7X 100 #51.3%x10%
7.00X107! 8.00X 10! #12.0X10% #5.6X 101
8.00X 10! 1.00X10° #54.1X109 #1.1x10%
1.00X10° 1.33%10° 59, 4% 101 ) 2.6Xx 101
1.33%10° 1.34%10° ) 2.9%x 1013 9 7.8X 1012
1.34%10° 1.50X10° 4.6 101 1. 2x 101
1.50%10° 1.66X10° #3.4% 10" #9.3%x10'2
1.66X10° 2.00X10° #7.3%x10% #12.0%x10%
2.00X10° 2.50%10° ) 7.3%X101 ) 2.0X 101
2.50%10° 3.00%10° 9 1.6X 1012 4. 4x 101
3.00X10° 3.50%10° #51.3%x107 %9 3.6X10°
3. 50X 10° 4.00%10° #51.3%x107 %9 3.6X10°
4.00X%10° 4.50%10° 2. 7X10! ¥ 7.5%10°
4.50%10° 5. 00X 10° 2. 7X10! ¥ 7.5%10°
5. 00X 10° 5.50%10° #52.7x10! 9 7.5%X10°
5.50X10° 6. 00X 10° #52.7x10! 9 7.5%X10°
6. 00X 10° 6. 50 % 10° #73.2%10° #8.6X107!
6. 50X 10° 7.00X10° #3.2%10° #18.6X107!
7.00X10° 7.50%X10° #3.2%10° #18.6%x107!
7.50%10° 8. 00X 10° #73.2%10° #18.6X107!
8. 00X 10° 1. 00X 10! $59.7X107! #2.6X107!
1.00X 10! 1.20X 10! 5 4.9%x107 #1.3%X107!
1.20% 10! 1. 40 X 10! #50.0%10° #50.0X10°
1. 40X 10! 2. 00X 10! #50.0%10° #50.0X10°
2.00X 10! 3. 00X 10! #50.0%10° #50.0X10°
3.00X 10! 5. 00X 10! #70.0X10° %50.0X10°
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