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MR 1~ DA

7 r VR 1.2 em/s
M H9F 1.2 em/s

A X 5 F:4.0X107 em/s
WA kAERL

R B AR R £ (BF
IKEFIZHRT DUk RILeL
TRERFD 2~3 fFR&E W) &
ZE\Z, WIELE =5
L Cwz Mk & E E
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E . HLME UL E R X
NUREG/CR-4551 Vol.2 *!
K Y NRPB-R322 X V) 5%
. (IMTEEH4, IRfT
EEFS KT E R 6 &
Z )

4.2. (2)d. B HEwE
D HF [ ~DIL AR
il T, MR~
PELAE K ORI &
DI AE 2B L
THIR LA R E %
FHET D,
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Input Parameters”
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NUREG/CR-4551 Vol. 2”Evaluation of Severe Accident Risks: Quantification of Major




RAHEE 2
R 2 T AVARE <3 S0 S Il ANE

BIAX < B2 LT DI Y7o o T, BEMBITICHW D RRBEMHITHONT, TDRY
PWEHER LT, ZORE, RIK2-1~RIK2-5IRTERBY, ZNE T, BEMITIC
AW TE72 1991 4 11 A5 1992 4F 10 A £ TO 1 FMOKESMIE, i 10 /1
DREGEBIFERIC L DMEDRER, THED L o TWNDH T &G, SHEIOHFEIC
A, BEMATICHWD RSSO RE L &#1T-o 72,

T L2 2012 4E 1 A5 2012 4F 12 A £ T 1EOR LSV T,
I 10 FRIOK[GBPFERIC L 2MEZITV, BHANOREEDOHEZR Z1T> TV 5D,
Z DFEFRITOWVWTERIR 2-1 L OFRR 2-6~F I 2-9 (T~ T,

(1) KEITE
a. WMEIZHW B
ASEEMEFE T, RAFRoIcH R (MBS 10m) ORSET —Z 2 LTt
<RI 2 E i L TW DR, KRBT — X ONRENEZHRT DICHIZY, #iER
10m OBLRFITIN 2 THER SR @ SATE 23K T 2 # E& 7im OBHFLER 2 FHW T
MEZIT -T2, K[GHBMERE OBLE 2 KR 2-1 1277,
b. 7 — 2N
WEHE : 2002 4FE 1 A~20114F 12 A (10 4ER)
EAE (BEsk) 1991 4F 11 A ~1992 4E 10 H (1 4£[E)
BUER (Aal) 201248 1 A~20124F 12 (1 4E[E)
c. METIE
F AR iE

(2) MRERFR

T 2-2~FKRIR 2-5 ITIERDZREMORER R %, Rl 2-6~KIK 2-9 125
)G IAVARE" & S LAY I Jist o T

ek, RNV RS ST HOWTIE, B 1om TO®MNATIX 28
HHD S b, AEAKME (fGR=) 5% TEAMINIZHEN 17T HTHY, L5
Tim CTOBPFTIT28THA D S5 6, FREAME (GRFE) 59 CTHERAINIEHE N
S5ETH-7-,

—J7, BEETCZ BT W RBEREIZ O TIE, # E& 10m TOELH
RCIF28HEEDS S, AREAE (fER=E) S THERAMSINTZEEL1METHY,
B 7Tin COBMARTIL28THED O 5, AEANE (GRE) 5 TEAINT
HEIERD o122 &0 0, REFENHoRUIFOK[GUREZ K L TV D &l
L7,
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TR 2-1 BEAERER S
R E - B BIEH T E At S
JE\ ] H B A B TR 9
Hi & 10m ”
1991 4F 11 A ~ JEER HH R A FHH 8
1992 4 10 H JE\ 7] HH B A A 5
HEE 7im
JERER H B A FEHLL
JE\[A) B A 1
H s 10m
201241 A~ JRELE HH B TR L
2012 4F 12 A JE\ A HH R A FEHALL
HEE Tim
JEHR HH B A B FEHRL
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K22 FEARER (&) (M bR 10m)

Wi E A N A S (BEE Tom, HB R 10m) 1991 4F 11 H ~1992 4 10 H
(1

FEEFHARE - BN A S (BEE 70m, HHEE 10m) 2002 4 1 ~2011 4 12 A

¢6-01-19

(%)

L 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 A E)fE = i;ﬁ = AT S:;{;f;—\'

B Al EBR TR | xgEH
N 6.78 6.42 4.08 4.87 6.19 7.63 7.40 7.86 6.30 6.35 6.39 3.32 9.19 3.58 X

NNE 3.72 3.90 2.58 4.16 2.76 2.82 2.98 221 2.09 2.52 2.97 3.97 4.67 1.27

NE 3.58 315 249 3.22 4.67 4.19 4.66 3.60 3.09 3.05 3.56 7.22 529 1.84 X
ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 5.53 4.50 5.74 3.61 7.67 381 X
E 4.48 5.99 5.23 6.04 6.99 5.45 6.57 6.57 5.96 5.06 5.83 2.94 7.67 3.98 X
ESE 2.67 281 2.30 321 2.83 2.33 2.46 2.68 2.72 1.66 2.57 4.02 3.56 1.59 X
SE 4.61 5.99 517 5.05 6.44 5.02 5.92 6.12 543 4.80 5.45 5.76 6.93 3.97 O
SSE 1.67 197 219 191 2.13 1.86 197 218 158 1.90 1.93 3.34 241 1.46 X
S 291 247 3.16 2.68 3.01 3.34 3.36 3.91 3.48 3.80 321 4.62 431 212 X
SSW 7.84 6.91 7.98 6.65 5.27 6.86 5.62 731 7.31 7.15 6.91 6.55 8.97 4.84 O
SwW 12.07 11.53 16.25 13.46 11.77 13.45 11.53 12.58 15.60 15.27 13.37 7.61 17.60 9.14 X
WSW 3.88 341 4.86 4.42 3.14 4.73 421 4.08 4.66 4.98 424 4.23 571 2.78 O
w 12.01 10.50 11.59 12.47 11.03 1171 12.16 11.99 1177 12.45 1177 12.67 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 18.84 17.44 6.52 X
NW 5.19 6.01 5.09 5.40 6.27 741 6.59 6.55 7.30 8.19 6.38 411 8.81 3.95 O
NNW 2.99 2.89 2.09 2.04 2.28 3.09 234 2.09 2.55 2.24 2.46 3.20 340 152 O
CALM 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 3.98 717 3.28 O




®ive-3 FHER (JEuH) (b bm 10m)

Wi E A N A S (BEE Tom, HB R 10m) 1991 4F 11 H ~1992 4 10 H
WEEFIIRT - PN A A (BEE 70m, MBI 10m) 2002 4F 1 H ~2011 4F 12 H

€6-01-19

(%)
i - HE
o 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 X E = i%fl B EHBR ggﬁﬁ
L () LR | OFB | e
0.0~04 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 3.98 7.17 3.28 O
05~14 34.04 34.09 3173 33.29 38.00 35.73 40.82 38.53 37.30 39.08 36.20 25.93 43.16 29.25
15~24 29.75 28.20 28.64 30.49 28.23 3170 29.52 2847 30.39 28.80 29.44 20.84 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 16.85 18.85 12.76 O
35~44 8.41 8.58 9.44 8.46 754 7.88 6.84 7.66 747 6.76 7.92 9.94 9.89 5.95 X
45~54 3.59 4.06 4.72 3.68 3.46 2.55 214 342 3.35 2.35 3.35 5.79 5.23 1.47 X
55~64 128 181 2.25 142 134 0.97 1.02 1.26 117 0.99 1.36 3.58 231 041 X
6.5~74 0.65 0.66 0.86 0.56 0.35 0.30 0.27 041 0.33 0.18 0.46 2.35 0.97 -0.05 X
75~84 0.25 0.36 0.32 0.15 0.11 0.09 0.04 0.15 0.08 0.05 0.16 1.03 0.43 -0.11 X
85~94 011 0.05 0.16 0.02 0.03 0.03 0.04 0.03 0.00 0.01 0.05 0.48 0.17 -0.07 X
9524 I 0.06 0.01 0.06 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.02 0.23 0.07 -0.03 X




Ve-0T-19

Ky 2-4 FEARBER (E[A)

(#h E7E 71m)

FROE A BN B s (BE& 175m, M B Tim) 1991 4 11 A ~1992 4 10 A
FEat AR - BN B AL (B 175m, MU/ 7T1m) 2002 4F 1 H ~2011 4 12 A
(%)
%R - : HlE
L 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | SEHME *ﬁ’fﬁg AR 5 é%i'
A BB TR | xR
N 2.61 2.85 2.05 233 2.73 3.15 2.89 312 315 257 2.75 241 361 18| O
NNE 3.27 343 211 3.16 3.70 3.64 377 3.84 2.82 2.66 3.24 3.45 458 11| O
NE 7.31 7.60 420 6.63 7.85 8.08 9.13 7.12 5.48 6.41 6.98 6.98|  10.29 367 O
ENE 6.50 7.58 5.73 6.35 7.88 6.27 6.40 6.37 6.55 5.90 6.56 4.28 8.16 495 X
E 5.25 5.99 5.47 5.56 7.59 5.32 6.49 6.23 5.29 4.69 5.79 490 7.75 38| O
ESE 2.70 353 2.97 335 343 2.63 3.06 355 325 2.67 312 2.33 397 226 O
SE 2.69 2.78 2.07 230 313 2.64 2.84 3.04 3.60 2.07 272 4.27 3.87 157 %
SSE 3.55 353 2.84 3.40 4.26 345 377 3.81 317 2.85 347 3.90 450 243| O
S 312 349 2.81 3.05 3.60 2.77 3.84 3.92 3.00 3.29 3.29 4.26 4.26 231 O
SSW 452 485 6.46 4.87 4.49 5.31 513 5.21 5.37 4.43 5.07 8.97 6.49 364 X
sw 7.77 800 | 1113 8.44 6.85 8.42 7.01 803| 1079 9.54 8.59 6.67| 1206 513 O
WSW 6.31 459 6.04 5.21 499 5.07 458 4.74 5.96 6.00 535 7.01 6.92 37| X
w 8.24 6.35 9.38 7.96 6.86 8.03 7.68 8.11 9.40 9.59 8.15 783| 1070 561 O
WNW 1511 1449 1751| 1832| 1332| 14838| 1286| 1419| 1360| 1558 | 1498 1858 | 1916 1080 O
NW 1564 | 1519 | 1456| 1434| 1493| 1576| 1583 | 1400| 1357| 1717| 15.08 944 | 1759| 1258| X
NNW 3.95 402 3.30 2.70 2.95 3.62 329 335 351 3.24 339 2.89 436 243| O
CALM 1.48 173 1.37 2.03 144 0.98 1.44 1.39 148 135 147 183 211 08| O




K o-6 FHER (JBuH) (b bm 7im)

WE A BN B A (BEE 175m, HBEE 71m) 1991 4F 11 H ~1992 4 10 H
WEETIM - BHPN B s (B 176m, HiEBiE 71m) 2002 4F 1 A ~2011 4F 12 A

Ge-01-19

(%)
e FHAF W 2 HI[R I E

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 RSEEN 1991 O

JEGH (mis) BB T BR X FEH)
0.0~04 1.48 1.73 1.37 2.03 144 0.98 1.44 1.39 1.48 135 147 1.83 211 0.83 O
05~14 9.43 8.36 7.98 8.18 10.11 8.36 10.99 8.87 9.64 9.20 9.11 7.71 11.38 6.84 O
15~24 12.93 13.70 12.09 12.06 15.86 12.66 15.36 14.10 14.75 13.93 13.74 12.48 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 13.76 16.49 12.30 O
35~44 12.70 13.10 12.70 12.33 11.94 14.10 12.74 13.00 12.16 12.46 12.73 13.48 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 10.97 11.39 8.71 O
55~6.4 8.46 7.95 8.74 9.00 7.87 8.79 7.94 1.75 7.62 8.29 8.24 9.28 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 6.77 8.03 5.66 O
75~84 5.89 5.32 5.89 6.18 5.32 6.08 5.28 5.18 5.58 5.60 5.63 5.35 6.49 4.78 O
85~94 4.62 4.56 4.49 5.68 4.04 473 4.19 474 4,59 457 4,62 451 5.65 3.59 O
950 k 12.69 13.60 15.69 14.56 13.38 11.71 11.55 13.55 12.81 12.15 13.18 13.87 16.22 10.13 O




Ky 2-6 FEARER (E[E) (M bR 10m)

9¢-0T-T19

B OE A BN A S (B 70m, M1 B 10m) 2012 4E 1 H ~2012 4E 12 H

WERTHARD « BN A A (B 70m, HiBfE 10m) 2002 4F 1 A ~2011 4F 12 A

(%)

HEEt A i 72 HI R *'qui

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | P |, ORI

- BB OFBR | s
N 6.78 6.42 4.08 487 6.19 7.63 7.40 7.86 6.30 6.35 6.39 6.73 9.19 358 O
NNE 372 3.90 258 4.16 2.76 2.82 2.98 2.21 2.09 252 2.97 2.50 4.67 1271 O
NE 358 3.15 2.49 3.22 467 4.19 4.66 3.60 3.09 3.05 3.56 3.24 5.29 18| O
ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 553 450 5.74 6.13 7.67 381 O
E 4.48 5.99 5.23 6.04 6.99 5.45 6.57 6.57 5.96 5.06 5.83 6.23 7.67 38| O
ESE 2.67 2.81 2.30 321 2.83 2.33 2.46 2.68 272 1.66 257 241 356 15| O
SE 461 5.99 5.17 5.05 6.44 5.02 5.92 6.12 5.43 4.80 5.45 6.49 6.93 3971 O
SSE 1.67 1.97 2.19 1.91 213 1.86 1.97 218 158 1.90 1.93 2.19 241 146 O
S 291 2.47 3.16 2.68 3.01 3.34 3.36 391 3.48 3.80 321 5.18 431 212 X
SSW 7.84 6.91 7.98 6.65 5.27 6.86 5.62 7.31 731 7.15 6.91 7.45 8.97 484 O
SwW 1207 | 1153 1625| 1346| 1177 13.45 1153 | 1258 1560 1527 | 1337 10.95 17.60 214 O
WSW 3.88 341 4.86 4.42 3.14 473 421 4.08 466 4.98 424 4.00 5.71 278 O
w 1201| 1050 | 1159 1247 11.03| 1171 1216 | 1199 | 1177 1245 | 1177 11.42 1323 1031 O
WNW 1406 | 1520 1526| 1355| 11.14| 1093 9.78 9.64 9.95 1012 | 11.98 9.27 17.44 652| O
NW 5.19 6.01 5.0 5.40 6.27 7.41 6.59 6.55 7.30 8.19 6.38 752 8.81 395] O
NNW 2.99 2.89 2.09 2.04 2.28 3.09 2.34 2.09 2.55 2.24 2.46 2.43 3.40 152 O
CALM 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 717 328 O




K o-1 FHRER (JEuH) (b b 10m)

Wi E A N A S (BEE Tom, HE R 1om) 2012 4F 1 H ~2012 4E 12 H
WM - BN A 5 (BEE) 70m, M B 10m) 2002 45 1 H ~2011 4F 12 A

LE-01-19

(%)
e — TS

e 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ) E *ﬁzﬁf EARR ggﬁﬁ

3 (/s) LR | TR | CEH
0.0~04 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
05~14 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
15~24 29.75 28.20 28.64 30.49 28.23 3170 29.52 2847 30.39 28.80 29.44 30.05 32.21 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
35~44 841 8.58 9.44 8.46 754 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 3.46 255 214 342 3.35 2.35 3.35 2.30 5.23 147 O
55~64 1.28 181 2.25 142 1.34 0.97 1.02 1.26 117 0.99 1.36 0.71 231 041 O
6.5~74 0.65 0.66 0.86 0.56 0.35 0.30 0.27 041 0.33 0.18 0.46 021 0.97 -0.05 O
75~84 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
85~94 011 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
952 |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




8¢-01-19

K 2-8 FEHRER (E[A)

(#h E7E 71m)

OE AE BN B AL (BE 175m, BB B 7T1m) 2012 4F 1 H ~2012 4 12 H

FEHIME - BN B AL (B 175m, i & 71m) 2002 42 1 A ~2011 4 12 A

(%)
AR i 72 HI R HIE

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | FIE | T, OHR4R

& ERR | OFRR | xmA
N 2.61 2.85 2.05 2.33 2.73 3.15 2.89 312 3.15 257 2.75 2.68 361 188 O
NNE 3.27 343 211 3.16 3.70 3.64 3.77 3.84 2.82 2.66 3.24 3.03 458 91| O
NE 7.31 7.60 4.20 6.63 7.85 8.08 9.13 7.12 5.48 6.41 6.98 741| 1029 367 O
ENE 6.50 7.58 573 6.35 7.88 6.27 6.40 6.37 6.55 5.90 6.56 6.66 8.16 495 O
E 5.25 5.99 5.47 5.56 7.59 5.32 6.49 6.23 5.29 4.69 5.79 5.99 7.75 38| O
ESE 2.70 3.53 297 3.35 343 263 3.06 355 3.25 2.67 312 332 397 226 O
SE 2.69 2.78 2.07 2.30 313 2.64 2.84 3.04 3.60 2.07 2.72 2.99 3.87 157 O
SSE 3.55 353 2.84 3.40 4.26 345 3.77 3.81 317 2.85 347 4.28 450 243 O
S 312 3.49 281 3.05 3.60 2.77 3.84 3.92 3.00 3.29 3.29 3.83 4.26 231 O
SSW 452 485 6.46 4.87 4.49 531 513 521 5.37 4.43 5.07 5.65 6.49 364 O
sw 7.77 800 | 1113 8.4 6.85 8.42 7.01 803| 1079 9.54 8.59 746 | 12,06 513 O
WSW 6.31 459 6.04 5.21 499 5.07 458 4.74 5.96 6.00 535 434 6.92 37| O
W 8.24 6.35 9.38 7.96 6.86 8.03 7.68 811 9.40 9.59 8.15 721| 1070 561 O
WNW 1511 1449| 1751| 1832| 1332| 148| 128 | 1419| 1360| 1558 | 1498 | 1476| 1916| 1080| O
NW 1564 | 1519 | 1456 | 1434| 1493| 1576| 1583 | 1400| 1357 | 1717| 1508| 1514 1759 1258 O
NNW 3.95 4.02 3.30 2.70 2.95 3.62 3.29 335 351 3.24 3.39 3.66 436 243 O
CALM 1.48 173 1.37 2.03 144 0.98 1.44 1.39 148 135 147 1.60 211 08| O




®iv2-9 FHRER (JBUH) (b bm 7im)

66-01-19

OE A N B S (B 175m, MBS 7T1m) 2012 4F 1 A ~2012 4F 12 A
FERFIIE - BN B AR (B 175m, Hi b 71im) 2002 4F 1 H ~2011 4 12 A
(%)
o FH AR W e 7 HI R *lJ/Tf
2002 2003 2004 2005 2006 2007 2008 2009 2010 20011 | CEBE | T O
JEEE (m/s) R TR | X EEH
0.0~0.4 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 1.35 1.47 1.60 211 083| O
05~14 9.43 8.36 7.98 818 | 1011 8.36 10.99 8.87 9.64 9.20 9.11 9.22 11.38 684| O
15~24 1293 | 1370 12,09 1206 | 1586| 1266 1536 | 1410| 1475 1393 | 1374| 1384 1687 1061 O
25~34 1426 | 1448| 1332 1239 | 1462 15.09 1491| 1512 14.79 1498 | 1439 13.48 1649| 1230 O
35~44 1270 | 1310 1270| 1233| 1194| 1410| 1274| 1300| 1216 1246 | 1273 12.56 1415 1130 O
45~54 1022 | 1040| 1027 10.16 933| 1024 8.91 983 | 1028 1089 | 1005| 10.28 11.39 871 O
55~6.4 8.46 7.95 8.74 9.00 7.87 8.79 7.94 7.75 7.62 8.29 8.24 8.39 9.39 700 O
6.5~7.4 7.33 6.79 7.45 7.43 6.09 7.27 6.67 6.47 6.30 6.58 6.84 7.07 8.03 566| O
75~84 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
85~9.4 462 456 4.49 5.68 4.04 473 4.19 474 459 457 4,62 423 5.65 359 O
9501 1269 | 1360| 1569 1456 | 1338 1171 1155 | 1355| 1281 1215| 1318 13.43 1622 1013| O
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KRG
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(2E) FoMmEDRIRETIECONT

R[REGT — 2 OREMEILF pAEEEZ AT L T\ 5, FoaofmEislE, B
AT REMN DR HLEARD 5 6, RREALAELNLLDZ X, TD
L Db D& X, Xy, Xy & LIEHEE, XgZ RS MO n EOERD NV %2

X =Y (X, xUn) & LT, BADIHMNEHT Xy & X & OEBATTE 51T X, & I6H)
i=1
FB LT HETHD, FATRREDI TS U FIoRT,

(1) JmEapl, BRI CERAIZ BB EZ KD S,
(2) (1) OF =2 &K, ROFHHEEZT 2,

CPIE] X =3(Xxyn)

i=1

n

[y ] s2=3 (%, -Xf/n

i=1

CEdeE] s= 3 (% -XF/n

=1

_ (n—l)-(Xo —Y)Z
[F4e] Fo = )52

= (n+1)‘ 1
[FEHIFR SHE ] Xo=X=£3S (n—l) I:n—1(0‘)

(ERFHEDOIRUERZZ IR ORR D DR A TEARST LIZfH)

Xi o ARHEREL
n:  HarFEE
Xo o BREFOHIEE
Flia) : BOKYE (fERRER) alxtd 5 FE
BKYE (fEBRE) a: 5%
(FEHIPRFUE 288 2 Bw &Il L2, T OHERiE > TV D HER)

n=10 ®¥HA  F1,(0.05)=5.12

(3) Fy&FlLa) &bl LiBET 5,
Fo>Fla)e b BEHEL LTEML, F<Fra)2bBRT 5, &,

F, < Fnl_l(Ol) % Y—S\/E:tg Fi.(a)< X, <?+S\/(n+l)- Fii(a) ERIETH D,

(n—1)
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WAETEE3
BT < BV D REIERGEAI 2DV T

BRI O JEAEME AR D 9E < BRI F VO 2 R e FE K ORI e R B, S5k
HAR AR IR A JE I BB L - 2 AE RS DWW TN S UVMED BIEIC I~ TEER L, B
BUBEE 9T%IZ S 7= HfEE LTV 5D,

# H AL LRSS 2, B 3-1 RORIR 3-1 18R T,

XS 3-1 & H 5{L
(A R ERE T v —7 7 b/,
FEAM AR BRI SR T L)

PEIH A D NE IS ERTEAR D DI MDTIZ0, A TE A,

61-10-42



KU 31 AR A O A ONE A5 B 5L

) FH SRR B FEPSE SN
AT 5 Het 5 H g R
[s/m*] [Gy/Bq]
B AT R R 7 7
. . w 4.9X107° 8.0X107"
HCs TJa—7 v kSR )L

61-10-43




FHSeHIR B2 K OFE S R s ORI Y 72 > T, FRZ2E U T 1R Z & DR G5
R U, AR R AL S O RR B 2 SR L, /D S WMED BRI~ THRBE L 72
ARG 2 RIS 3-2 1R T,

FUS 3-2 FHEHREE e O R B DA

TR EE QERSEZ3 ey
JECH A Al A B [ AR [
A [%] [s/m*] BHE (%] [Gy/Bq]

97.01 4.9X107° 97.01 8.0X107%

JR AP R BR RN SR T
R . R 97. 00 4.9X10° 97. 00 8.0X 107"
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contain a parameterization for surface roughness. For a preliminary study of the effect of surface
h and other f: , see Ref, 5,
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Wet and Dry Deposition of Particles and Gases for Use in Radiation Dose Calculations,
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Safety Vol. 19 No. 2, 1978
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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 #H

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 SiO; (p = 2.2 g/cm?) from the concrete and
UO,(p = 10 g/em®) or ZrO, (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 Sa(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) fore <05 }
g, = .
{o(w) (1+8) fore > 0.5

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 pm) = -1.39 to In (2.5 um) = 0.92.

(11) i rd 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 1.6to 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,0, Al, 05 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 caiculaled from the Davidson-Schular
equation:

6 1B VSO.4

D, = e(-—] —_—cm
x 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 ‘)]‘ﬂ

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:

%3 1-2  STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5 (i
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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 pm formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
betweenin 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

Further interesting measurements for purposes here were six isokinetic, sequential, filtered samples located
about 13 m from the bundle outlet. These were used to follow the evolution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range]0.29-0.56 pmj(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 pum at
the end of the 5-hour bundle-degradation phase growing to 3.5 um before stabilizing at 3.35 pm; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (dso) of particles in
FPT1 was seen to be betweenl 0.5 and 0.65 pm] a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the geometric standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that acrosol composition varied very little as a function of particle size
except for the late settling phase of the 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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NRPB-322 ANNEX-A 2.2 Todine] Dtk

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 is 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 10 m s
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 asm:md the ‘conservative’ value as 107" m s, Where there is uncertainty
as to the chemical species of the iodine. it is clearly safest to assume 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 to 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
swtace, for which specific data are required. No recommendations are given in this case. For vegetation
within the urban area (lawns and parks etc). it is recomunended that the values for extended grass

surfaces be used.
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7.50X%10° 8.00X10° #78.0X%X10°
8. 00X 10° 1. 00X 10* #2.5X10°
1. 00X 10! 1.20X10* #1.2X10°
1.20X 10! 1.40X 10! #70.0X10°
1.40x 10! 2.00x10! #70.0X10°
2.00X10! 3. 00X 10! #70.0X10°
3.00Xx10! 5.00Xx10! #70.0X10°

1 ENRT v REECOWTEL, REFERLXTLICEHMHL TV 5

61-10-71



- AFAfh AR

(1) BRI

a.

b.

BAMS R R O R IS U B E
RARFRIRER DR RICE, B R T o R OLLE BT 2 HxHRE 2 Hu
TROTZBE CTHREEDE R —FRICIEE L 0D oL Lz,

7o, BARSIREROR FHITERSHE SN TWDH, AT CIlIE R
MREEOR RN EHTHDL L O L URIREZ2 3% E Lz, B ErROE&E,
Al REROE FmofEE (0.P. +69400mm) Z S L7-, B L OBRIEOFE
&7 L2 XK 9-3 12T,

¥, WEORE EmOESIXRARI RN MET 2HITOES LV bE <,
PR OBE LIS LB EE DS O o~ T, L% O RO
RIFCREDIRAR) (2L 0l SNBSS 2D b0 EEZLND, BEAN
KRERORE FmZ VY TH D ERETH T L1, Z ORI L2 NS
CITHY T DT DIRSTFRIRERE L 72 D

BESEE O mfEIX, AR TOR FROmE (8 1320m*=36. 4m X 36. 4m)
LlRl—& L7,

R IR AR E © ORI IR Uiz i e
AR R R 0 I2IE, BARERIRAT O DL E 2351 D RHRE 2 T
ROT-IRECTHEEDE R —RIZIEE LD b0 E L,

EX A R AR A OHUE 2 XK 9-1 1ORT, MER 9-1 OFRR L v HATEA
REef SRR G L. (MIRmEE &) L0 EWEEERT, R0 NS & 23 B aE )
REREG L LU HEWVWEKRTH S,

TT v Ry AT BOFHE LT T oM AL, KT 9-1 @ PN
(2 U CERRIRE SR AT O R, AR R OB AR 2 5 58 L 7= T i m & BRHS
DR EZE L@ SO ENTIRIR & L, ZLII O REE T R S et
RERG L EFRUESITEHEHARERE L, 728, TOEERENO O T o~ #RiT,
RSy (227 V—NE|] P #@BETLE0 bEEOHNE (227 ) —
~E ZiEiE T D HMESFRI E IR D72, BRARIRAER G L. ERUES
TR E LT,

BRI & R e 9 i, IR 9-1 © TRERERBREROFE U D 5 HFHi€T
JZEBET HHIH | 2574, ALl IR LTHBEEOHEMA M 5 +71TK
TUOVGEIR E L CRARIREREZ L E L2 2,000m DU OMEEE L, HiZRmEIC
W E RN —ZE T Db D& Lz, 728, HEANTIZILE LI EwE X
FHET Vv ECIEmEmEmIZIEE L WA D AL, Mimidke LTRE LT,
ST VKO 5 BIEHEIK A KT 9-2 12, Wik X & XS 9-3 1T,

PEIR DN E VT AR D DIEM DT, AETE £ A,

61-10-72



(2) il b OFFAM AL

TI Ry A H <D

FEMIZ N TS, B SRR D MEE K OV BE
OB K AR R Z B LT, RERET LTl BEOSEE, K, IR,
BRRIRE T SR PIT % [P 0 BE A5 D A (SR S 18 LIS OO BE LT L 2 s SR I IT IR L C
BOT, RFRRERET LV E o TS, HEilkE T VK% KT 9-4 1TRT,
R Y, BERE ERENS OMEN KRN TH D720, &KbER OB
E-SPDS =D 5 &, B A EEA & 2 AL HIFE B == AT Tl b AR E DS m W E T 218 L
770 ok, EMlAEE X, BARKEFTO 7Y —T7 727 a7 (E-SPDS EIK

£ 0.35m) 205 1.2m & L7e, FHlAZ KT 9-4 12T,

. Bl — K

SEAfi=— RIE, QAD-CGGP2R =t — R*1! % Hu 7=,

X1 EART v REITGPEEZHAWTCEHE L,

. ARG R

7T Ry XA T =BT K DAE Rl R 2 RS 9-2 1R

FI9-2 T Ryx A Hor~Rc X 9803 < kS5

ST & FEE B 2% FEAHHREF 2 [mSv ]
XA R BT 7H %) 2.8X10°
M2 i LREEAEE LT RE

61-10-73



U

P A DN 3 E R

-
—

RO LEROT-D, RETEEEA.

61-10-74

7

AR R SR A R S5

B

X 9-1




e

- AR
(G. L. +60m)
T ELAR R
1000m
- AR
(G.L. =0m)

1000m

BUIR 9-2 BARSIREREL D 7T v Ry v A UREHEE T v CFifiX)
(REHD < SRR, JRERED © TEEHRIR)

61-10-75



s 9-3 BRAHKIRBEREND 7T Ry v A URaHtET v (B X)

PEIH A D NE I EREAR D D IEHRDTI0, A TE A,

61-10-76



EXARE AR MR 205 (0.P. +51500)

Y94 7532 RxvA o~ oOimET /L (1/4)

PEIH A D NE I EREAR D DIEHRDTI0, A TE A,

61-10-77



EXARE AR MR 1S (0. P. +57300)

M¥R9-4 77 Ry A o T o~BOFET LV (2/4)

PO NI ERTE D D EROTZ0, RETE EH A,

61-10-78



XA R AR Mk 1P (0.P. +62200)

Y94 7532 RixvA o~ OimET L (3/4)

PEIH A D NE I EREARD DIEHRDTIZ0, A TE A,

61-10-79



RO R R Wl

ME9-4 7532 RxvA v Ho<ROFEMET IV (4/4)

PEIH A D NE IS ELECAR D DI MOTIZ0, A TE £ A,

61-10-80



ATEET O
SR B ERY IA E NS TEMEIZ L 5403 <I2on T

FERNIZHRD HELY AN K A 8003 < 13, BAaREERTNIZELY 1A
EN BRI & B30T < L, BEEREIICILY A £ N BOR Y B 5 D 4
BT £ BT ICKBI S h B, BERE, ZhEROBIE < BREE D LI FEi 2 5
fiLTHY, UFICZOmRREERT,

1. BRAEEERATINICEY A T EWE I X 23 < 1lco T

FBWIZAR B I A E N PEE I X 5 80E< 1, KR 10-1 [ RT X A A
F v — FERBICEBE LU TO 7 2— X2 LIZEHMEi LT, & 7 = — RO O 1E
A A= %R 10-2 12RT,

72— X1 HEHEE OB
72— X1 IEFREIC LD IEFELEIRE (RS EEomiET])
72— X1 : BRGERIEIZ L0 B S EEZER

=

DA A THE L T 5 HRH]
B AERS (BFRS) -2
24 34 35 36 37

0

I 2 I N I I

VERHEE V7L — LI B

VIR (RaRR SRR AR A
VIEEALBIA (R AR SR mER )

VR EBRETNE R, > RAEN ERR IS AL ARADYER

J L —LiEiRE | L —LiEiEs | FIL—LEiB%

%%\ﬁﬂﬁﬁésﬁﬁﬁﬁiﬁm%i@iﬁ@&m

R SR B R SR AT N IE SR 18 (EEE L)

R A B T <]

b ) BR 2B R R B I Pl M (E/E L)

L
c)

X 10-1 AT RTICBIF 2 mKFEEO X A LF v — b
(161-9 BRAMSHRATICOWT (X < FEIBR< ) 1 2Bk

61-10-81



¢8-01-19

72— X1 BRI 0~24 FE$E  (PCV IHEEF 70— L@ i)
7 = — X1 : BRI 34~168 BEfE%  (PCV AR 7 /L — L @itk )

7 = — X1 : FEIAE 24~34 W% 70— L@ (PCV iR 71— L
)

PARERIRIZ L 0 BR AR R AT R Oz = Y 7 & EJE b L, 7 4 VX Zifis
LRV DRAZRS < 2 & THRIE LS 2R3 5,

NEZRE (Z2RAR ) 12k BAam K2 EE (L L, B tEmE o
ANZPECZ & THIEL 2K 2, £/, BEREXEILG] & & B akimic &
D IEEAL Z#ER L 7 4 V2 Z il L7 WAV DR AN BT 5,

s BRRURE IR R A I O 22 K DAL
: BRI R ETINERR I D 22 R D
BRI R R IR BN D > 2 Y
s BRI R R AR BN E N T > &Y
T OB RN R INE R ANE N 7 o &Y

B4 EH

e e

HE}QL_F
iz

e

BN RS

B R ST RS R

ar. |

Fry VLI T

R

@ -

BRI ST

R@—ix}{x—m——
De—E—K—>< 268G -~

= m L:aa—:y——'

AL BN

v
&)

e

TR

JL—ﬂ'Hi

BA RS

AR R R R

BT,
b ZESR N

o |7 BRAEEEAT
gy ? = i ] f ” =i o .
o g f 1
—x%—:i:—x —:&J De—E—Kk—>< I.m_
by by s

R BARE RS SR TN R B

X 10-2

BRI R ATIC 38 1) 2 HASE DO A A —

9 B ARV SN o Bl

a

2%

TRUOEE 2 Y

YRR 22BN




(1) FVARG S 425 M OVETAG 6 S
BN B 2 5 7 1 R OFHfE R 2o\ T, L Fa. ~d. KOFER 10-1

2R,

a. MR oI ET

T E O BUHBAARTIZ B W TR SO BEHEE O BLY AT 20,

b. MERMZ X D EEEE (B PEE O @)

MEZREIC LV BEREZZERR UL > TEF{EL, BERN~OIKDFTEN %0
Wrd2Z &nn, EN~OBEEME O IABIT2 N,

c. HARGERIHIC L BNV HEREZERE LY JA A THIE LT 25 R
AEMIIHSEZEOBEH% THH Z b, WEAENR” BN ThHHKE
i X D BN ~D W E DELY IABIL 720,

¥
T

B < BB

R

RN 10-1  BREEPRRATIZHL Y A £ 72 T PE LS K 5 903 < FEAfh A 2R
<

APAIALE Fif A%

i [mSv]

W AEEUZ LD

B 25 o S5 T
MERBEIE < HRRIRERIIT 7H 0
IEHT < W ST 7 0

61-10-83



2. BEEXENICERY AENTZBEEME O o~ L AE<Icon T

B2 X N IR R DFIER H 7 0 V2 HEE 28 L TRV A E NSV L v i
JEENTWB=8, 7 4 VX @il LW TRA L TL 45T L DB ITZ T e
EOCERF SN TEY, BAEEoEiET, 8iEH & ONEiE% 230 T HINE 2 ki
SNDHEHITHEHT D,

INODONREBE L, BREXENOBGHMEDE DS O o~ fRIC X 81T <1
A2 DX 1) PN D e M B D FR AR R, SRS S 0 BRI 9 5, BARIY 72 FF A 7
EELLTIZRT,

(1) BEeeXimi N OFE R AR bR L
%%LA@W%&P&U%%LJ:ﬁ#ﬁﬁx#%%’%ﬁt WIZHELY JA F
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KIS 10-2  BHEXHENICHE D IAENT B E DT o~ IZ L D
B < FHII H 2 FE BRI R

THFE (MeV) RSP R L
R ERR (RFE= %) (photons/m*) (168 FffHI 1 5)

- 1.00Xx107 2.1x10%
1.00Xx107 2.00X107* 7 2.4x10%
2.00x107? 3.00X 107 R 1.4x 10"
3.00X107* 4.50X107* o 1.4x10"
4.50X 107 6.00X 107 % 3. 0x 10"
6.00X 107 7.00X107? 7 2.0x10"
7.00X107? 7.50X107* ) 2.0x10"
7.50X 107 1.00Xx 10" I 1.0x 10"
1.00Xx10" 1.50X 10" 9 1.3X10%
1.50X 107" 2.00x107" 7 3.0x10%
2.00X107" 3.00X107! 5 6.1x10%
3.00Xx107" 4.00%x 107" 6. 5x10"
4.00x10" 4.50X 10" 79 3.2X10"
4.50x10" 5.10X107! 9 1.5X10"
5.10X 107" 5.12X107" #5.0x10"
5.12X107! 6.00X 107! 9 2.2X10"
6.00X 107" 7.00x107" 2. 5x10"
7.00X107! 8.00X 107! 9 5.6x10'
8.00X 107" 1. 00X 10° 1,110
1. 00X 10° 1.33%x10° 7 2.2X10"
1.33X10° 1.34%x10° 6. 7X108
1.34%x10° 1.50%x10° I 1.1x10"
1.50x10° 1.66x10° 9 1.6X10"
1.66x10° 2. 00X 10" #93.4X10"
2.00X10° 2.50%10° 2.4 X 10"
2.50X10° 3.00X10° 9 3.0x10°
3.00Xx10° 3.50%10° ) 4.9X10°
3.50X10° 4. 00X 10° % 4.9X10°
4. 00X 10° 4. 50X 10° 1. 7X107°
4.50%10° 5.00X10° F1.7X10°
5. 00X 10° 5.50% 10" 1. 7X107°
5.50%10° 6. 00X 10° 0 1.7X107°
6. 00X 10° 6. 50X 10° $2.0X107
6. 50X 10° 7.00X10° #2.0x107
7.00X10° 7.50X10° $2.0X107
7.50%10° 8. 00X 10" #2.0X107
8.00X%10° 1.00X10! $6.1x10°®
1. 00X 10! 1.20X10! $3.0x10°®
1.20% 10! 1.40x 10" #°0.0X10°
1. 40X 10! 2.00x10! #0.0x10°
2.00X10* 3.00X10! #°0.0X10°
3.00X10! 5. 00x10! #0.0x10°

1 ENRT v BREEICOWTE, REFERLXTLICEHHMHL TV D
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¢ 2 ICRP Publication71 }2 TN ICRP Publication72 |2 X R E
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D BT KD AN < DL R [Sv]
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RIR11-3 IEFH 7 4 W IREORRERITRE (7 B RAE5)

T RZILFE (MeV)

FEBE IR E  (photons)

TFRR R (RE=xRLF) (168 [T R L)

1. 00;<10*2 ; ggiigj Tﬁ o
2.00X107? QOOXIWZ ng6X1W6
3.00Xx107? 4. 50X 1072 f/j N
4.50X107? GOOXIWZ fg45X1w§
6.00Xx 1072 7. 00X 1072 f/j T
7.00X1072 f50x102 fJL8X1W6
7.50X 1072 1.00><10’1 T@ T
1.00X 10" 1. 50X 107! f/j e
1.50X 10" 2. 00X 107" fﬁ e
2.00X107! 3. 00X 107! fﬁ T
3.00x10™" 4‘ 00X 107" T\g N
4.00X 10" 4. 50X 107! fﬁ o 10”‘
4.50X 10" 5‘ 10X 107! TS DT
5.10X 107" 5‘ 12X10™" T\g T
5.12X107! 6. 00X 107! fﬁ e
6.00X10" 7‘ 00X 107" T\g R
7.00X 107! 8. 00X 107! fﬁ ; IXION‘
8.00X 107" 1‘ 00X 10° T\g i
1.00Xx10° 1. 33x10° fﬁ g
1.33X%10° 1. 34X 10° fﬁ e
1.34x10° 1' 50X 10° fﬁ R
1.50%10° 1' 66X 10° fﬁ T
1. 66Xx10° 2‘ 00X 10° fﬁ T
2.00x10° 2' 50X 10° fﬁ T
2.50x10° 3‘ 00X 10° fﬁ T
3.00x10° 3‘ 50X 10° fﬁ T
3.50x10° 4' 00X 10° fﬁ oo
4. 00X 10° 4‘ 50X 10° ﬁﬁ o
4. 50%10° 5' 00X 10° f,j ey
5.00X10° 5‘ 50X 10° fﬁ o
5.50%x10° 6' 00X 10° f,j ey
6.00Xx10° 6' 50 X 10° ,j{\j o
6.50x10° 7. 00X 10° f/j X
7.00Xx10° 7' 50 X 10° /j(\j X
7.50%10° 8. 00X 10° f/j X
8. 00X 10° 1' 00X 10" flj s
1. 00X 10! 1. 20X 10" f/j T
1.20X 10" 1.40><101 f/j T
1.40X% 10! 2' 00X 10" /j(\j o
2. 00X 10" 3. 00X 10" f/j e
3.00Xx10! 5' 00X 10" T

. #10.0Xx10°
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T 13-1

MRIFSRIAE (1 547 « BT~ BROBFIR L)

T X)L ¥ — [MeV] FRIE R B [photons * em—3 + s—1]
BT T ~ o I BERIT IR 7 » 7
TR N SEA fif IR A 1S W) o " . ) .
AT L — s . A fERE LD | AR A S
N7 RER 7L LR
0.00x10° | 2.00x107 | 1.00Xx 1072 #97.7X10° #92.5X 10" #91.1x10" #95.5X107 #94.5X 10"
2.00x10° | 3.00x107% | 2.50x10°" #91.3% 10" #92. 3% 10" #92. 4% 10 #98.7Xx10° #96. 5 10°
3.00x10°% | 4.50x107% | 3.75x 107" #7.2x10° #96. 4 10° #92.5%10° #95.0x10° #93. 8% 10°
4.50x10°% | 7.00x107% | 5.75%x 10" #98. 2% 10° #92. 6 10° #92. 2% 10 #95. 6 X 10° #91.6% 10
7.00x10° | 1.00x10" | 8.50x10°" #93. 2% 10° #91.0x10° #91. 5% 10 #92.2X10° #92. 8% 10°
1.00x10" | 1.50x107" | 1.25%10™" #91.2x10° #95. 0% 10° #91.6x10° #98.5%10° #93.1X10°
1.50X107" | 3.00x10" | 2.25%10"' #94.1X10° #91.6X10° #91.3%x10° #92.8%10° #93.8%10°
3.00x10" | 4.50x107" | 3.75x 10" #91.1Xx10° #98. 8% 10° #97. 2x10° #97. 8% 10" #97.0x 10"
4.50X107" | 7.00x10" | 5.75%x10" #91.2x10" #91.1x10” #91.3%10" %91, 1x10" #93.3% 10"
7.00x10" | 1.00x10° | 8.50x 10" #92. 4% 10" #97. 2X10° #94. 2% 10 #93. 2% 10" #93.1%x10”
1.00x10" | 1.50x10° | 1.25%10° #72. 8%x10° #98. 2% 10° #97. 2% 10° #91. 9% 10° #91. 4% 10°
1.50x10° | 2.00x10° | 1.75%x10° %#99.5x 10" $97.6x10" #93.6X 10 #91.3X10° #91. 4X 10
2.00x10° | 2.50x10° | 2.25x%10° #91.5%x 10" #94. 3% 10 #73.5X10" #91. 0% 10" #97.3%10
2.50x10° | 3.00x10° | 2.75x10° #74.5x10' #91. 4% 10" #79.0x10° #3.1x 10 #92.3x10'
3.00x10" | 4.00x10° | 3.50x10° | #y2.6x107"° 4. 4107 $91.1x10° #99. 7x 107" #98.5X 107
4.00x10" | 6.00x10° | 5.00%10° #70. 0% 10° #74.6X10° #74.1x10' #70.0%x 10° #78.8%X10°°
6.00x10° | 8.00x10° | 7.00x10° #70.0%x 10° #95.3%X10°" #94. 8% 10" #90. 0% 10° #91.0X10°
8.00x10° | 1.10x10" | 9.50x10° #90. 0 10° %96.1x107° #95.5X 10" #90. 0% 10° #91.2%x107
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TR 13-2

PRI (1507 « A A 2% A W <R OBIFIRE)

T R F — [MeV] BRIEER E [photons » cm ® » 571
5 B BB 2 > & HIENER AT IR 7 » 7
TR ERR T i A 5B B E ) - ) - ) o ) -
A AT L — Jks N HlaE e R | IR DA | HAEAE T
N7y REB AR

0.00x10° | 2.00x107% | 1.00x10* 7. 7% 10 #92. 5% 10 1. 110" 2. 4% 107 #12.9% 10 #92.8% 10"
2.00X10% | 3.00X10° | 2.50Xx 102 1. 3% 10" #92. 3% 10" %92, 4% 10° #93.9%10° #94. 3% 10° #74. 6 X 10°
3.00X107% | 4.50x107% | 3.75%x10°* #97.2x10° #96. 4 10° #92.5%x10° #92.2x10° #92.5x10° %92, 6% 10°
4.50X107% | 7.00x10° | 5.75%X10 #98.2%10° #92.6x10° #92.2x10° #92.5x10° %#96.6x10° #92.9%10°
7.00x107% [ 1.00Xx10" | 8.50x 107" #93. 2x10° #1.0x10° #91.5%10° #99.9x10° #91.5%10° #91.2%10°
1.00X10" | 1.50x10" | 1.25%10" #91. 2X10° #95.0%10° #91.6x10° #93.8%10° #91.2x10° #94. 4% 10°
1.50x 107" | 3.00x10" | 2.25%10" #94. 1X 10° #91. 6% 10° #91. 3% 10° 1. 2% 10° #91. 3% 10° #71.5X10°
3.00x10°" | 4.50x107" | 3.75x 10" 1. 1x10° #98. 8% 10° %97, 2% 10° #93. 5% 10" #4. 3% 10" #94. 1x 10"
4.50x10" | 7.00x10" | 5.75x 10" #91.2x 10" #91.1x10° #91.3%x10" #93.8%x 10 #91.5x 10" #94. 4% 10°
7.00x10" | 1.00x10° | 8.50x 107" #92. 4% 107 #97.2x10° 4.2 10° #97.5x10° #92.0X 107 #98. 9% 10°
1.00x10" | 1.50x10° | 1.25%10° #92. 8% 10° #98.2x10° #97.2x10° #78.5x10° #99.4%10° #1. 0% 10°
1.50x10° | 2.00x10° | 1.75%10° #99. 510" #97.6x10" #93.6x10" #93. 410" #99. 810" #93.7X10'
2.00x10° | 2.50%x10° | 2.25%10° 1. 5% 10" #94. 3% 10 #93.5X 10 #94. 5% 10 #94. 9% 10 %#95.3%10°
2.50x10° | 3.00%x10° | 2.75%10° #94.5x 10 %91, 4% 10 #79.0X 10° 1. 4% 10" #91. 5% 10 #71.6x10'
3.00%10° | 4.00x10° | 3.50%x10° | #92.6x107"° #94. 4107 $91.1x10° #92.4%1071° #92.0x 107 #92.1x107"®
4.00x10" | 6.00x10° | 5.00%10° #90. 00X 10° #94.6X107° 4. 110" #90. 0 10° #91.2x107 #90. 0%x 10°
6.00x10" | 8.00x10° | 7.00%10° #90. 0 10° #95. 3107 #94.8%10° #30. 0 10° H91.4x107° #90. 0% 10°
8.00x10” | 1.10x10" | 9.50%10° #90. 0% 10° #76.1x107° #95.5x107" #30. 0 10° #91.6x107 #70. 0% 10°
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T 13-3

MRIFSRAE (3 547 « [EAEAT >~ BROBUFIRE)

TR F—[MeV] BRIE R EE [photons » em ° » s 1]
iR EHTR T 7 AT T » 7 B R B TR~ o
TR R 4 i R A I p_— ) B ) o ) B ) o
A AT L— st - N e RE | AR | IR B | R A A
7w NS 7L AR
0.00x10° | 2.00X107% | 1.00x10* #91. 2x10° #93.8X10" #91. 610" #96. 010 #93. 010" %95. 310" #92.6X 10
2.00X10°% | 3.00x107% | 2.50x10°" #91.9%x 10" #93.5X 10" #93. 6 x10° #99. 4X10° #94. 0% 10° #98. 4x10° #93.5x10°
3.00X10°% | 4.50X107% | 3.75X10* #91.1x10° #99.5x10° #93. 8% 10° #95. 4 10° #92.4%10° #94. 8 10° #92.1X10°
4.50X107% | 7.00x107% | 5.75x 10" #91. 2% 10" #93.9%x10° #93. 2% 10° #96. 1X10° #91. 4% 10 #75. 4x10° 1. 3% 10
7.00x10° | 1.00Xx10™" | 8.50X10* #94. 8 10° #91.5x10° #92. 2107 #92. 4% 10° #92.1x10° #92.1x10° #91.9%10°
1.00X107" | 1.50x107" | 1.25x 107" #91.8%x10° #97.4X10° #72. 4% 10° #99.2X10° #92.8%x10° #78.2x10° #92. 5% 10°
1.50X107" | 3.00x10" | 2.25x 10" #96.1X10° #92.4%10° #91.9x10° #93.0x10° #93.6x10° #92. 7X10° #93.2%10°
3.00x10" | 4.50x10" | 3.75%x10" #91.7X10° #91. 3% 10 #91.1x10° #98. 5% 10" #94. 7x 10" #97.5%x 10" 4. 1< 10"
4.50x10" | 7.00x107" | 5.75x 10" %91, 7x 10" #91.7X10 #92. 010" #91. 3% 10" #93.2x10" %91, 2x10" #92.8% 10"
7.00x10" | 1.00x10° | 8.50%x10" #93.6Xx 10" 1. 1x 10 #96. 3% 10° #93. 4% 10" #12.9% 10 #73.0%x 10" #92.6x 10
1.00x10" | 1.50x10° | 1.25%10° #94. 1x10° #91.2x10° #91.1x10° #92.1x10° #98.3%10° #91. 8107 #97. 4% 10°
1.50x10° | 2.00%x10° | 1.75x10° #91. 4X 10 #1. 1x 10 #95.3%x 10" #91. 6 X 10 #91. 5% 10 #71. 4X 10 %91, 4x 10
2.00x10° | 2.50%x10° | 2.25x10° #92. 2% 10" #96. 510 #95. 210" #91.1x 10" #94. 4x 10 #99. 7% 10 #93.9% 10
2.50x10° | 3.00x10° | 2.75%10° #96.8% 10" 2. 1x 10" #71.3x10° #93.4% 10’ 1. 4% 10" #3.0x 10" #91.3x 10
3.00x10° | 4.00x10° | 3.50x10° | #9y3.8x10"* #96.5X107 #91.7Xx10° #79.0%x107" #98.3%x 107 #98.0%x107" #97.3%X107°
4.00x10° | 6.00x10° | 5.00%x10° #90. 0x 10° #76.8X10° #96. 210" #90. 0% 10° #98.0%X10° #70. 0% 10° #97.1x10°
6.00x10° | 8.00%x10" | 7.00x10° #90. 0% 10° #7.8X107" #97.1x10° #90. 0% 10° #99.2%x107" #70. 0x 10° #8.2%x10°"
8.00x10° | 1.10x10" | 9.50%x10° #90. 0% 10° #99.0%x10°° #98.2%x 107" #90. 0% 10° #91.1x10°" #70. 0% 10° #99.4x10°°
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TR 13-4

PRIRE (3 55U « AHA T ¥ A W <R OBIFIRE)

T R F—[MeV] HRIEER E [photons » cm ® » 7]
BT T » o FHEATIR T~ 7 AR A BT~ o
TR R 4 il 5 AR B R E R B
LA AT — Jags ﬁ?)ﬁﬂ L 2 e S 1 S e e I 2 < = I 1 2 < =< 1 2 2 S e e O 1 i =
77Uy RER | 7 LT L8R

0.00x10° | 2.00x107 | 1.00x 1072 #1.2x10° #93.8X107 | #91.6X10"° #92. 7X 10 #91.6X 107 #92.9% 107 %92, 4% 107 H91.4X 107 #92.5X 107
2.00x107% | 3.00x107% | 2.50x 107" #91.9%107 #3.5X 107 #93.6x10° 4. 4% 10° #92.2%10° %94, 7x10° #3.9%10° #91.9x10° %94, 2x10°
3.00X107% | 4.50x107 | 3.75X 1072 $91.1x107 #99.5%10° #93.8%10° #92.5%10° #91.3%10° #92.7x10° #92.2x10° #91.1x10° #92. 4% 10°
4.50x107% | 7.00x107% | 5.75x 107" #91.2x107 #3.9%10° #3.2x10° #92.8%10° #95.2%10° #93.0%10° #92.5x10° 4. 6x10° $92. 7x10°
7.00x107% | 1.00x10™" | 8.50% 1072 #94.8%10° #91.5%10° #92.2x10° #91.1x10° #19. 0% 10° #91.2x10° #9.9x10° #98. 0 10° #91.1x10°
1.00X10™" | 1.50X107" | 1.25% 10" #91.8x10° #97.4%10° #92.4%10° #94.3x10° #79.8%10° #4.6X10° #93.8%10° #98. 7X10° #94.1x10°
1.50X107" | 3.00X107" | 2.25% 10" #96.1x10° #92.4%10° #91.9x10° #91.4x10° #91.2%10° #91.5%10° #91.3%10° #91.1x10° #91.3%10°
3.00x10" | 4.50x10" | 3.75x10" #91.7x10° #91.3%107 #91.1x10° #4.0x10" #92.3%10" #94. 2% 10" #93.5x10" #92.1x10" #3. 7% 10"
4.50x107" | 7.00x10" | 5.75x10" #91.7x10" L TX10T | #92.0%10"° 4. 7X10° #91.5x10" #94.9%10° #4.2x10° #91.3x10" #14.3%x10°
7.00x10" | 1.00x10° | 8.50x10" #93.6x107 #91.1%107 #96.3x10° #78.2x10° #91. 8% 10" #99. 4% 10° #97.3%10° #91.6x107 #98.3%10°
1.00x10° | 1.50%x10° | 1.25%10° #4.1x10° #91. 2% 10° #91.1x10° #99. 6x10° #94. 6% 10° #91. 0% 10° #98. 6 X 10° #94.1x10° #99.1x10°
1.50x10° | 2.00x10" | 1.75%10° #91.4X10° #91.1X 10 #95.3x107 #34.5x10" #91. 1 X107 #94. 610" #94. 010" #79.9x10" #94.1x 10"
2.00x10° | 2.50x10° | 2.25%x10° #92. 2% 10" #96. 5% 10 #95.2% 10" #95.1%x10° 2. 4% 10 #95. 4% 10 #74.5%x 10 #92. 2% 10 #14. 8% 10
2.50x10° | 3.00x10° | 2.75x10° %96. 8 10 2. 1x 10 #91. 3% 10° #1. 6 X 10" 7. 7% 10° 1. 7x 10 %91, 4% 10 #96.8% 10" 1. 5% 10
3.00x10° | 4.00x10° | 3.50x10° | #93.8x10" | #96.5%x10° 91.7X10° | £95.0X10"° | £92.0x107% | #94.7x10" | #94.4x107"° | #1.8x107% | f94.2x10"®
4.00x10° | 6.00x10° | 5.00x10° #90. 0% 10° %#96.8X 10" %96. 2 10" %#70. 0x 10° #91.2x107" #90. 0% 10° #90. 0% 10° 91,1107 #90. 0% 10°
6.00x10° | 8.00x10° | 7.00x10° #70. 0% 10° #97.8x 107" #97.1x10° %#70. 0% 10° #91.4x 107 #0. 0% 10° #90. 0% 10° #1.2x107° #90. 0% 10°
8.00x10° | 1.10x10" | 9.50x10° #90. 0% 10° #9.0X10° | #98.2x10" #70. 0 10° #91.6x107° #0. 0% 10° #0. 0% 10° #91.4%107° 0. 0% 10°
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