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F1-9FR EHEHN U ~BMMEOADA VYA T~ BOFHEIZ WS
JR R RN OFREFEARETRE (30 HFEH)
REZRLFX T 3L XE o~ AR E AR L (Photons)

(MeV,/dis) (MeV,/dis) SR F-IE S FIRA 2k EARSE R
0.01 0.0 < E = 0.01 1.2X10'7 9.0X10'4
0. 02 0.01 < E = 0.02 2.3X10!° 8.0X10t3
0. 03 0.02 < E = 0.03 7.2X107 3.6X10'°
0. 045 0.03 < E = 0.045 1.0X10'® 7.7X10L6
0. 06 0.045 < E = 0.06 0 0
0. 07 0.06 < E = 0.07 0 0
0.075 0.07 < E = 0.075 0 0
0. 10 0.075 < E = 0.10 6.2X1021 5.6X10'8
0. 15 0.10 < E = 0.15 4.6X10'7 6.3%X10'°
0. 20 0.15 < E = 0.20 4.8%X10'9 1.3X10'8
0. 30 0.20 < E = 0.30 4.9X102° 1.1x10'8
0. 40 0.30 < E = 0.40 1.5X1029 2.0X10'8
0. 45 0.40 < E = 0.45 7.7X10'8 4.6X10'°
0.51 0.45 < E = 0.51 7.8X10'8 1.2x10'6
0.512 0.51 < E = 0.512 7.0X10'7 5.4X105
0. 60 0.512 < E = 0.60 6.2X10'9 3.1X107
0. 70 0.60 < E = 0.70 1.8X102° 2.4X107
0. 80 0.70 < E = 0.80 1.1X1029 2.5X107
1.0 0.8 < E=1.0 4.5X10'°9 9.5X10t6
1. 33 1.0 < E = 1.33 2.2X101° 9.3X10'%
1.34 1.33 < E = 1.34 4.8X10'6 4.8%104
1.5 1.3 < E = 1.5 1.5X10'° 1.8x10'6
1. 66 1.5 < E = 1.66 5.5x10'8 3.0X10'%
2.0 1.66 < E = 2.0 4.5%X10'8 2.8X10'°
2.5 2.0 < E = 2.5 2.6X10'° 1.2x10'7
3.0 2.5 < E = 3.0 1.1X10'8 8.9X10t5
3.5 3.0 < E = 3.5 2.9X10'° 3.7X104
4.0 3.5 < E = 4.0 0 8.2X10!3
4.5 4.0 < E = 4.5 0 3.1X10t2
5.0 4.5 < E = 5.0 0 0
5.5 5.0 < E = 5.5 0 0
6.0 5,5 < E = 6.0 0 0
6.5 6.0 < E = 6.5 0 0
7.0 6.5 < E =170 0 0
7.5 7.0 < E = 1.5 0 0
8.0 7.5 < E = 8.0 0 0
10.0 8.0 < E = 10.0 0 0
12.0 10,0 < E = 12.0 0 0
14.0 12.0 < E = 14.0 0 0
20.0 14.0 < E = 20.0 0 0
30.0 20.0 < E = 30.0 0 0
50.0 30.0 < E = 50.0 0 0
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EHWESGATYH, AEAEE (BR=E) 5% COFEANFIIV 2L, AERBINIZRV, F
72, HAEDKBEBEORET —ZIZBNTYH, GEAE (ERE) 5% TOEAEKIT 22
<, 2005 FEDRGT — X X BEFE L ITHWr S vz,

562  BUERIR

FEHIL
S PR L 5 5 %
T E A AR N4 TR
N Wb | Miks | Sy |
Ht_E 5 10m - 10 ety ) ik &
m~ m
EE g
D 1 0 1 3 - -
2005 4FJ&
@ 3 {# 1 1 4 1 1 & 3 &

13 @ : 20014 4 H~2013 43 1 (FFHFEHT 10 £ OKET — )
@ : 2004 4F 4 H~2016 45 3 H (i 10 EOGR%T —#)
2006 FFETRR T — F O RPFRB @O T2 DFFHED B ERS
%2 ¢ BB BIHLAHY | 81n R EFTOBRFHIOT — 5 Th BN, K DK
V% HEZR % 1= O R

5. BHEFMEIC L D IAH B OMEFHNIC 5 2 5 8

B EREIC OV, BB BAERE 17 THH, RG] N ESEE 10 IHEIZOWTE
NENREZIT> TV D,

FREFHHIC VD55 (2005 ) ZRAOXRET —4# (2004 44 H~2016 43 A) T
THUE LR, OROFERE T B 140m OB T 27 HAF 4l ThH - 70, FTAIS
NEHEBIZOWTERT S &, FHINZHBITETRAMNHBEE TH Y, TOFIXE
NE, E, ESE, SSWTl?,

ZIT, HDORET —F Z MG 6 O ET~ DR B LR 2720, FTHIN
AR DO FIRTREEIZDUNT, 2005 4EFE & 2015 AR A5 6-3 D L B0 g L7,

ENE, E, ESEIZOUWTIE 2005 425 L 2015 4EE 1T 0. 5~0. 9 FEFEEE D FH et i e
720, 2005 FEE TORMIT RSP GEE & 72> THB Y, MEFMERA~OREL 5 2 720,
7285, S SWIZTOUWTIE 2005 4E 1% L 2015 4F 139 1. LD EE L IZIERIETH Y,
F£72, S SWITHBHEEAN HLBAK < FEXHREE O F RGO & 1378 & 7\ T2 O R R~ D5
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AQTAN

55 6-3 3% FER & V7oA A OAH R AL O HLERE SR

FARHREE™ (s,/m?) FAXFREE™ (s,/m?)
JEL ) (B A)
(2005 4EJE) © A (2015 AEFE) : B
ENE 1.456X 106 1.258X10 6 0. 864
E 1.982X10 6 1.010X10 6 0.510
ESE 1.810X 106 1.062X10 6 0. 587
SSW 1.265X 106 1.421X10°6 1.123

X RBHE S ARVE TS ATE LR HIC B 5, KGO 1 REREOKRT
— 2 HWTAER OHXHRE Z/ NS Wb R L, £ORBHEN 97%I124 7

B R & B
g i
2005 FEE DB T —F HHWD Z EORUEERFTORRT — % L DOIIZ L VEHMEiL
TRERIIUTOEEY,

(1) ABEHEHE OMEBFRICH WV DGR ICOWT, BEFMICHW 555 (2005 4F)
R DESG: (2015 4EFE) TOFHEMBRICOWTHE AT /65, K&fEshciiilish
TV DR DOELET) (30%LAN) OFEFAIZINE V, 2005 DK ST — # 1R BT
AR

(2) 2005 FFEDRGE T — FITDOWTHFERFORFR G T —# (2001 44 H~2013 43 H) K&
ORHTRRT —4 (2004 -4 H~2016 42 3 A) THEREFEMELIToofR, TAEIT 722
<, BRIV, £, [REFHICTET 5 2 LRI TV IRFOXLEE
DERET —ZIZHBNTH, 2005 FEOKGT — X ITHAEIT D72 <, BEE L ITHBT S
7200,

(3) BAAEREI T S Lz IR OFHE I OV T, TR T — 4 & I TERSF,
HOHWNE, REREL o THY, MEFIER~DOEELH X700,

LRV, 2005 FEOKSRT — & @i WD Z L1348 TH D,
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O FEABER (EA)

(1% 57 148m)

MREEGAT - WPy A AL (FE148m, HE B 140m) (%)

et 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |EH9fE *ﬁ’E ig AT Oﬁ

JaL 2005 [ kR | FRR | xsied
N 3.96 | 5.85 | 3.78 | 3.40 | 5.01 | 4.27 | 411 | 4.62 | 4.43 | 4.50 | 439 | 3.52 | 6.02 | 277 | O
NNE 8.89 | 8.15 | 6.91 | 6.22 [11.41 [13.51 [18.30 [14.74 |15.31 [14.20 [11.76 | 6.67 [21.42 | 2.11 | O
NE 19.71 [24.49 [23.29 |18.45 [18.06 |20.80 |16.75 [14.99 [14.71 |13.60 [18.49 [18.41 [27.13 | 9.84 | O
ENE 8.31 | 8.38 [10.04 | 8.97 | 7.09 | 6.97 | 5.51 | 5.25 | 5.40 | 4.10 | 7.00 | 9.80 [11.55 | 2.46 | O
E 4.39 | 3.76 | 4.56 42 | 4.59 | 4.14 | 3.49 | 3.17 | 3.13 | 1.70 | 3.74 | 5.55 | 5.88 | 1.59 | O
ESE 2.79 | 2.86 | 2,93 | 2.99 | 2.32 | 2.85 | 2.26 | 2.26 | 2.22 | 2.20 | 2.57 | 3.66 | 3.37 | 1.76 X
SE 2.90 2.61 2.95 2. 66 2.15 2.85 2.59 2. 74 2.82 3.00 2.73 3.09 3.31 2. 14 O
SSE 3.35 | 3.34 | 3.74 | 3.54 | 3.69| 3.73 | 4.18 | 4.89 | 4.68 | 5.50 | 4.06 | 3.32 | 5.80 | 2.33| O
S 5.00 | 4.13 | 5.02 | 6.63 | 6.33 | 5.38 | 5.19 | 6.03 | 5.83 | 7.00 | 5.65 | 4.99 | 7.72 | 3.59 | O
SSW 3.79 | 3.56 | 4.35 | 5.02 | 4.54 | 4.55 | 4.43 | 5.35 | 4.76 | 5.70 | 4.61 | 3.13 | 6.15 ]| 3.06 | O
SW 4. 32 4.90 4.93 5. 16 3.92 3. 40 4.53 5. 16 5. 76 5. 40 4.75 3. 67 6. 44 3. 06 O
WSW 4.38 | 4.09 | 3.53 | 4.31 | 4.66 | 3.29 | 4.11 | 4.67 | 4.07 | 4.70 | 4.18 | 4.25 | 5.31 ] 3.05| O
W 5.44 | 4.16 | 4.23 | 4.65 | 3.89 | 3.81 | 4.47 [ 5.55 | 4.26 | 4.40 | 4.49 | 5.13 | 5.8 | 3.09| O
W 5.95 | 5.05 | 6.19 | 6.71 | 5.87 | 6.13 | 6.26 | 6.05 | 6.37 | 6.30 | 6.09 | 7.65 | 7.12 | 5.06 X
NW 7.95 7.42 7.60 9..12 9.02 8. 06 7.95 7.99 8.94 | 10. 10 8.42 9.54 |10.41 6. 42 O
NNW 7.63 | 6.60 | 5.19 | 6.97 | 7.03 | 5.86 | 4.90 [ 5.27 | 5.98 | 6.60 | 6.20 | 6.53 | 8.35 | 4.05| O
CALM 1.24] o0.65( 0,75 0.76] 0.42| 0.39] 0.98] 1.26| 1.32 1.2 0,90 | 1.10 | 1.73 ] 0.06 | O

1) 19965294 £ Tl

TEE A EER, 1996FE10R LR Fy 77—V =¥ Ol Th s,

1E2) 20064EEEIIIERE 148D F — #12 /A OB o710 L, 2001484800 L7,

@ FHBER ()

(15 /51 148m)

LAY « WO A (BEa148m, Hh Ef1dom) (%)

L ‘ E_"!Ht 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | FHik %&]j i i Oﬂ?}“ﬁ:
i (m/s) EIR | FRR | x3es
0.0~0.4] 1.24 [ 0.65 [ 0.75 [ 0.76 [ 0.42 [ 0.39 [ 0.8 | 126 [ 32| 120 090 | 1o 73] 006 O
0.5~1.4| 6.70 5.19 5. 56 6. 43 5. 00 4. 91 6. 14 6. 91 6. 97 7. 40 6.12 6. 99 8. 26 3.98 (@]
1.5~2.4 [ 10. 58 8.92 9.61 |11.42 8. 63 9,44 110.82 |11.16 [10.43 [11.00 |10.20 | 11.28 |12.53 7.87 O
2.5~3.4]12.17 [11.15 [12.55 [13.72 [11.36 [12.24 [11.61 [12.66 |12.49 [12.40 [12.24 [14.10 [13.99 [10.48 | x
3.5~4.4]12.57 [12.25 [12.80 [13.58 [12.63 [13.41 [13.26 [12.52 [12.24 [12.10 [12.74 [13.85 [13.97 [1.51 [ ©
4.5~5.4|11.54 [10.97 [11.30 [12.07 [13.08 [12.09 [12.67 [13.40 [12.60 [11.00 [12.07 [12.03 [14.11 [10.03 | ©
5.5~6.4]10.66 | 9.62 [10.10 | 9.68 [11.98 [10.33 [10.78 [10.64 [10.24 [10.00 [10.40 | 9.92 [12.02 [ 8.79 | ©
6.5~7.4| 7.67 | 8.18 | 8.82 | 7.95 | 8.74 [ 8.28 [ 8.19] 8.89 | 8.08 | 8.60 | 834 7.40] 9.30 | 7.38[ O
7.5~8.4| 6.17 | 7.68 | 7.35 | 5.34 | 6.97 [ 7.05 | 5.91 | 6.39 [ 6.28 | 7.30 | 6.64 [ 5.51 [ 840 [ 489 O
8.56~9.4| 514 | 6.84 | 6.01 | 5.03 | 5.60 | 4.77 [ 5.03 | 4.82 | 5.52 [ 6.00 | 5.48 | .82 | 7.03 ] 392 O
9.5k F | 15.56 [18.54 |15.15 |14.02 | 15.61 |17.08 | 14.61 [11.35 [13.84 |13.00 |14.88 |13.00 |19.70 | 10.05 O

D) 1996459 A & CIEIEE A B, 19961006 Ky 77— Y —FOEBIETH A,
H2) 20064 EE I IIEE 480D F — F 12 /) 4 AOBEERH - T=7-Hs L, 20014 E 4800 L=,
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@ FEAMER (AM) (IEHS9m)

BEE P SN A B (B0 89m, Hh k@ 8lm) (%)

gt _ s | ERIBRAR (5 %) | FIE
N 2001 | 2002 | 2003 | 2004 | 2007 | 2008 [ 2009 [ 2010 [ 2011 | 2012 | Esyie| B — Ok
iG] S ERR | OFER | e
N 4.09) 4.59] 3.42| 3.25| 4.84] 4.64| 4.84] 5.88] 5.68 5.5 4.67 | 3.79 | 6.79 | 2.56 B
NNE 8.41 | 7.81 | 7.03 | 6.03 [10.15 |12.15 |17.45 |14.51 |16.54 [14.50 |11.46 | 6.60 |21.28 | 1.64 O

NE 17.97 |21.91 |21.50 |17.51 |16.08 |19.04 |16.64 |13.25 |12.20 |11.40 [16.75 |17.88 [25.36 | 8. 14 O

ENE 7.76 | 8.22 ] 9.86 | 7.84 | 6.78 7.22 | 5.33 1.72 | 3.74 330 | 6.48 | 8.95 |11.52 | 1.44 O
E 3.34 ] 3.80 ] 4.30 ] 4.02 ] 4.35| 4.18 300 | 2.48 ] 2.26 | 1.80 3.35 | 432 | 5.55 | 1.16 &)
ESE 2,40 | 2,79 | 2.47 | 2.75 ] 2.29 | 2,79 | 2,30 | 2.05 | 1.83 | 1.70 | 2.34 | 277 | 3.26 | 1.42 O
SE 2,74 | 2.86 | 2.96 | 2.80 | 2.21 2,96 | 2.89 | 2,563 | 2.99 | 3.20 | 2.81 | 2275 | 3.47 | 2.16 O
SSE 3.78 ] 3.48 | 3.96 | 3.77 | 3.74 | 3.90 | 4.83 | 5.80 | 4.88 | 6.10 | 4.42 1. 16 | 6.63 | 2.22 O
5 L77 | 3.66 | 4.43 | 6.82 | 5.76 1.74 | 4.64 5.94 | 5.42 | 5.70 | 5.19 | 4.88 | 7.35 | 3.03 O
SSW 2.86 | 2.56 | 3.20 | 3.86 | 3.40 2.43 | 5.07 | 2.02 O

3.06 | 3.59 | 4.46 | 4.16 | 4.30 | 3.55
2

SW 3. 2.96 | 3.33 | 4.04 | 4.10 | 3.37 | 2.64 1.63 | 2.11 @)
WSW 3.32 | 3.33 | 3.11 3.09 | 3.28 .75 | 3.08 | 3.37 | 3.10 | 3.80 | 3.22 | 3.08 | 3.87 | 2.58 O
W 4.563 | 4.08 | 4.57 117 £.04 | 3.59 | 413 | 5.19 | 4.29 | 4.40 | 4.30 | 4.58 | 5.30 | 3.30 (@]
WNW 8.29 | 7.52 | 8.02 | 9.03 | 7.66 | 7.81 | 8.17 | 8.29 | 8.59 | 8.70 | 8.21 | 9.14 | 9.34 | 7.08

NW 15.13 | 13.32 |12.41 |15.17 |15.33 |12.82 |10.66 |11.34 |13.08 |14.10 |13.34 |15.31 |17.17 | 9.50 O

o
o]
®
=
-1
o
o

NNW 6. 67 .67 | 6.32 | 5.42 | 4.60 | 5.65 [ 6,05 | 6.30 | 5.73 | 6.03 | 7.32 | 4.15 O

CALM 0.65 ]| 0.58 | 0.59 | 0.61 | 0.68 [ 0.65 | 0.90 | 1.21 1. 14 1.10 | 0.81 | 0.69 1.41 | 0.21 Q

1) 19964E9 H F T3 & FE m BUEE, 1996510 BIX Fy 77— Y — O TH 5
HE2) 2006FEEIIE R 4BnD T —Z L/ A4 XORERH T DAL, 20045FEEA2BN LT,

@ FEABER (BE) (IEHSIm)

RSP - B AR (BEf 89m, HE B 81m) (%)

a i | FEH R 59 EN R
F st | JERIRAR (5 %) S;JJ{J}J\’

2005 1 ppR | FBR | x s

2002 | 2003 | 2004 2007 | 2008 | 2009 | 2010 | 2011 2012 | i

0.58 | 0.59 | 0.61 | 0.68 | 0.65 | 0.90 | .21 1. 14 .10 | 0.81 | 0.69 | 1.41 [ 0.21 ®)

4,95 | 5,23 | H.62 | 4,89 | 5,08 | 6.94 | 7.56 | 7.82 | 7.80 | 6.08 | 5.79 | 9.13 | 3.03 @)

10.15 |10.09 |11.51 | 9.38 | 10.83 [12.09 [12.36 |12.35 |12.90 |11.15 |10.58 |14.05 | 8.25 @

14.28 |14.41 [ 14.52 |13.35 |14.11 | 14.46 | 16.20 |14.86 [14.10 |14.42 |15.24 [16.19 | 12.65 O

14.93 |14.78 |16.34 | 14.98 |15.93 | 15.47 | 15.05 |15.26 [14.60 | 15.29 |16.48 | 16.57 | 14.01 @)

4,56~5.4|13.97 |12.98 |12.75 |13.85 [14.76 | 13.52 |13.42 [13.75 |12.61 |12.80 |13.44 |13.66 |15.04 [11.84

6.5~7.4] 8.16 | 8.38 | 8.75 | 7.90 | 8.66 | 7.72 | 7.14 | 7.22 | 7.49 | 8.10 | 7.95 | 8.04 | 9.29 | 6.62 O

7.5~8.4] 6.41 | 6.50 | 6.98 | 5.44 | 6.25 | 5.74 | 5.23 | 5.40 | 6.17 | 6.10 | 6.02 | 5.64 | 7.35 | 4.70 O
8.56~9.4| 497 | 5,31 | 4.66 | 4.10 | 4.85 | 4.30 | 412 | 3.20 | 4.43 | 4.40 | 4.43 | 402 [ 5,81 [ 3.06 @)
9,50 F [10.04 |11.52 | 9.92 | 9.58 [10.65 [11.45 | 9.84 | 7.54 | 8.37 | 7.80 | 9.67 | 8.74 [12.98 | 6.36 @]

1) 19964F9 B & T mn BUEE, 1996F 108 1O Fy 77— Y —FOBETH 5.
TE2) 20064EHE | @ 148mD T — 12 2 4 ZOFERH - =04 L, 200484580 L7,
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® FEABRER (AlA)

(&% 18m)

BT Bt AHLE (BRE 18m, H1 L& 10m) (%)

g 2001 2002 2003 2004 2007 2008 2009 2010 2011 2012 | ﬁ?EE?: TIN5 %) (g?ﬁ?ﬁ

] 2005 | ppg [ FRR | x s
N 3.29 | 3.24 | 2.85 | 2.50 | 2.57 | 2.17 | 2.52 | 2.81 2.62 | 2.40 | 2.70 | 2.15 | 3.54 1. 85 O
NNE 12.39 |12.29 |12.11 |10.30 7.29 9.57 |11.21 9,18 |11.62 8.50 | 10.45 9.93 | 14. 64 6. 26 @)
NE 12.70 |15.12 |17.57 |13.28 |15.17 |17.51 |16.15 [12.25 |12.18 |11.60 |14.35 |15.15 [19.68 | 9.02 @]
ENE .27 3.57 | 3.90 | 3.74 5.42 | 6.41 5.52 | .07 | 4.14 | 6.40 | 4.74 1.49 | 7.52 1.97 B
E 2.51 2.86 | 2.84 2.62 | 3.05 | 2.44 2.85 | 2.19 1.78 1.80 | 2.49 | 2.60 | 3.55 1. 43 @)
ESE 3.04 3. 68 3.30 3. 81 3. 44 3. 44 3. 98 3. 36 3.25 2.30 3.36 3.49 4. 46 2.26 O
SE 5. 14 5. 79 5. 80 5. 63 4. 29 4,37 1, 59 5. 21 4. 53 4. 60 5.00 b, 73 6. 40 3.59 @)
SSE 4.00 | 3.66 | 3.99 | 5.62 | 5.03 | 4.47 .63 | 6.32 | 5.73 | 6.00 1. 95 .59 | 7.16 | 2.73 O
S 2. 41 222 2.63 3. 85 3. 68 3.79 3. 25 4. 55 3. 54 4. 20 3.41 2.31 5,25 1. 57 O
SSW 3.52 3. 26 3.07 3.20 3.19 2.35 3.28 3. 64 3.38 3. 40 3.23 2.36 4, 06 2.40 *
SW 1.37 0.79 1. 35 1.08 1.53 1.09 1. 06 1. 00 1.12 1:.30 | % 1. 22 1. 68 0. 66 @)
WSW 2.94 ] 2.70 | 2.48 | 2.15 1. 44 1.25 | 2.47 | 2.66 | 2.34 1.90 | 2.23 | 2.40 | 3.54 (.92 O
W 12,93 |11.05 |10.01 |11.71 4,73 . bb 6.91 6. 99 7.88 6. 30 8.31 |10.13 |15.30 1. 31 @]
WNW 19,82 |18.95 |18.46 |19.53 |24.91 |22.81 |21.72 |22.62 |22.60 | 22,90 |21.43 |21.68 |26.45 |16.42 O
NW 6. 86 6. B6 6. 03 B: b2 9. 65 8. 87 6. 09 7. 67 8.35 | 10. 90 7.78 7.42 | 11.65 3.91 @]
NNW 2.97 292 2.33 2.61 3. 51 3. 10 2.43 2. 87 3. 04 3. 50 2.93 2. 65 3. 87 1.99 @)
CALM 0.82 1.03 1.29 1. 85 1. 11 1. 82 1. 35 1.6 1.9 2,00 1. 48 1. 69 2. 46 0. 49 O

1) 20064 ZEE @ 148mD F - # |

J A KO

AT
M a0

SR L, 20014 EBM LT,

©® ZEAMER (EH)

(%757 18m)

B PT Bt A (B2

18m, Hi L& 10m) (%)

2002 2003 2004 2007 | 2008 | 2009 2010 2011 2012 | R pﬂ:f} s leil):l-}fd

2005 | ppg [ FER | x seH
1. 03 1.29 1. 85 1. 11 1. 82 1. 35 1. 60 1.90 | 2.00 1. 48 1.69 | 2.46 0. 49 O
0.5~1.4|12.24 |12.79 [13.24 |14.96 [14.40 |15.93 |13.88 |15.83 [15.92 |16.70 [14.59 |15.14 |18.20 |10.98 @]
1.5~2.4130.43 |30.39 |28.56 [31.22 |32.03 [33.39 |32.69 |32.91 |33.15 |31.40 |31.62 |32.77 |35.24 |28.00 O
2.56~3.4122.23 |21.48 |21.80 |22.97 |21.70 |21.95 |23.48 |23.08 |23.60 |21.90 |22.42 |20.88 |24.29 |20.55 O
3.5~4.4|10.85 |10.91 |11.31 9.77 |110.95 |10.88 |10.69 |11.19 |10.19 |10.70 [10.74 |10.16 |11.83 | 9.66 O
1,5~5.4| 7.69 | 8.16 | 9.27 6.25 | 6.89 6. 66 7.22 | 6.75 6. 01 7.10 7.20 | 7.09 | 9.49 4.91 @]
5.5~6.4| 5.21 6.40 | 6.23 4. 34 4. 69 4,15 3. 91 3. b8 4,17 | 4.50 4,72 4,79 | 6.97 2. 46 @)
6.5~7.4| 4.20 4. 07 3.92 3.30 | 3.31 2.25 | 2.60 | 2,02 2.44 | 2.60 3.07 3. 01 4, 96 1. 18 O
7.5~8.4| 2.84 2,51 2. 18 2.34 2.24 1.20 1.70 1.35 1.25 1. 60 1.93 2.29 | 3.28 0. 57 @)
8.5~9.4| 1.77 1.12 1. 07 1.33 1. 24 0. 86 1.20 | 0.72 0.60 | 0.70 1. 06 1. 09 1. 90 0.22 O
9.5 1.70 1. 13 1. 13 1. 67 1. 45 0. 90 1.30 | 0.94 0.75 | 0.80 1. 18 1. 10 1.99 0. 36 O

TE1) 20064EEE 1L

MASMOD T — 22 ) A ADFEN B -2 L, 2004EE2BMLTE,

67




@ FHWoER (BM)  (FEHE148m)

BEEAT - Wt AR (BE148m, M1 Ef5140m) (%)

it 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |FE¥9fHE E%EEfﬁ ﬁzﬁ”ﬁgﬁ(ﬁfﬁﬁ Cigg;g

JL 1) 2005 | BpR | FRR | xsEs
N 3. 40 5.01 4.27 4. 11 4.62 4,43 4. 50 4. 48 4. 38 5.20 4. 44 3.562 5. 60 3.28 O
NNE 6.22 | 11.41 [13.51 [18.30 |14.74 |15.31 [14.10 [11.42 |14.59 |20.56 |14.02 | 6.67 |23.32 | 4.72 O
NE 18.45 | 18.06 |20.80 |16.75 [14.99 |14.71 |13.66 |15.68 [13.11 |13.60 |15.98 |18.41 [21.91 [10.05 O
ENE 8.97 | 7.09 | 6.97 | 5.51 | 5.25 | 5.40 | 4.16 | 5.74 | 5.59 | 4.95 | 5.96 | 9.80 | 9.21 | 2.72 X
E 4.42 | 4.59 | 4.14 | 3.49 | 3.17 | 3.13 | 1.65 | 3.02 | 3.06 | 3.04 | 3.37 | 5.55 | 5.40 | 1.34 X
ESE 299 | 2.32| 2.85 | 2.26 | 2.26 | 2.22 | 2.17 | 2.00 | 2.36 | 2.20 | 2.36 | 3.66 | 3.10 | 1.62 X
SE 2,66 | 2015 2.85 | 2.59 | 2.74 | 2.82 | 2.98 | 299 | 2.79 | 2.26 | 2.69 | 3.09 | 3.36 | 2.01 @]
SSE 3.54 | 3.69 | 3.73 | 4.18 | 4.80 | 4.68 | 5.52 | 4.76 | 5.29 | 5,12 | 4.54 | 3.32 | 6.23 | 2.85 @]
S 6.63 | 6.33 | 5.38 | 5.19 | 6.03 | 5.83 | 6.96 | 6.48 | 5.87 | 5.76 | 6.04 | 4.99 | 7.36 | 4.73 O
SSi 5.02 | 4.54 | 4.55 | 4.43 | 5.35 | 4.76 | 5.68 | 6.07 | 4.89 | 5.45 | 5.08 | 3.13 | 6.37 | 3.78 X
SW 5.16 | 3.92 | 3.40 | 4.53 | 5.16 | 5.76 | 5.38 | 4.94 | 4.64 | 5.05 | 4.79 | 3.67 | 6.46 | 3.13 O
WSW 4.31 | 4.66 | 3.29 [ 4.11 | 4.67 | 4.07 | 4.63 | 4.81 | 5.16 | 4.10 | 4.38 | 4.25 | 5.62 | 3.14 O
W 1,65 | 3.89 | 3.81 | 4.47 | 5.55 | 4.26 | 4.40 | 4.64 | 5.07 | 4.24 | 4.50 | 5.13 | 5.74 | 3.26 O
WNW 71| 5.87 | 6.13 | 6.26 | 6.05| 6.37 | 6.29 | 6.75 | 7.56 | 5.62 | 6.36 | 7.65 | 7.65 | 5.07 )
NW 9.12 9.02 8. 06 7.95 7.99 8.94 |10. 14 8. 95 9.69 6. 99 8. 68 9.54 | 10.90 6. 47 O
NNW 6.97 | 7.03 | 5.8 | 4.90 | 5.27 | 5.98 | 6.57 | 6.52 | 5.08 | 4.81 | 5.90 | 6.53 | 7.92 | 3.88 @)
CALM 0.76 | 0.42 [ 0.39 | 0.98 | 1.26 | 1.32 | 1.21 [ 0.75 | 0.88 | 1.04 | 0.90 | 1.10 | 1.68 | 0.12 O

1) 20064 E ITEE 148mD 7 — ¥ |2

J A AOEER G- TR L, 2004EEABINLT,

® FEAMRER ()

( i
B

{E148m)

RSP - SN AHE (BE@148m, Hh L@140m) (%)

&FHF 2004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2005 | ﬁ%gg?: = (iﬂéﬁt

i (/) “UU0 L EIR|OFRR | s
0.0~0.4| 0.76 | 0.42 [ 0.39 [ 0.98 | 1.26 [ 1.32 | 1.21 ] 0.75 | 0.88 [ 1.oa [ 0.90| L10| res| 0.12] O
0.5~1.4| 6.43 ] 5.00 [ 491 | 6.14 | 6.91 [ 6.97] 7.32] 5.92] 6.20[ 6.78 | 6.26 | 6.99 [ 8.18] 4.33] O
1.5~2.4[11.42 | 8.63 | 9.44 [10.82 | 11.16 [10.43 | 10.94 [10.58 [ 9.76 | 10.98 [10.42 |11.28 [12.50 | 8.33 | O
2.5~3.4[13.72 | 11.36 [12.24 [11.61 [12.66 [12.49 |12.38 [12.89 |12.13 [13.45 [12.49 [14.10 [14.24 10.75 | O
3.5~4.4[13.58 | 12.63 [13.41 [13.26 [12.52 [12.24 |12.12 [14.22 | 13.05 [13.51 [13.05 |13.85 [14.64 |11.47 | O
4.5~5.4[12.07 | 13.08 [12.00 [12.67 [13.40 [12.60 |11 01 [12.52 |12.25 [11.78 [12.35 [12.03 [13.95 [10.75 | O
5.5~6.4| 9.68 |11.98 [10.33 [10.78 [10.64 [10.24 [10.01 [10.35 |11.20 | 9.51 [10.48 | 9.92 [12.23 | 873 | O
6.5~7.4] 7.95 | 8.74 | 8.28 [ 819 [ 889 | 808|862 | 857022 747|840 740 06| 719] O
7.5~8.4| 5.31 | 6.97| 7.05 [ 5.91 [ 6.39 | 6.28] 7.32| 7.01 [ 6.63[ 5.89 ] 6.48] 551 | 7.98| 4.98] O
8.5~9.4| 5.03 | 5.60 [ 4.77 | 5.08 | 4.82 [ 5.52 | 6.08 [ 5.01 | 5.14 [ 4.97 [ 5.20 | 482 [ 6.17] 4.22] O
9,500 1 |14.02 [15.61 |17.08 [14.61 |11.35 |13.84 |12.98 |12.18 |13.45 | 14.63 | 13.97 |13.00 [17.90 |10.05 @]

fEl) 20064 EIIEE148mO T —F 12 /) A ADEERH /- HERA L, 2004FEELZBMLT,
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© =ZEARER (BM)

(£ %189m)

BT - BN AL (205 89m, Hi LW 8lm) (%)

A 2004 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |°PE9fif ﬁ?ﬁiﬁi AR (;?ﬁiﬂ

1] 2005 [ ppg [ FER | x g
N 3.25 | 4.84 | 4,64 | 4.84 | 5.88 | 5.68 | 5.50 | 5.04 | 5.05 | 6.22 | 5.09 | 3.79 | 7.05 [ 3.14 | O
NNE 6.03 |10.15 |12.15 |17.45 | 14.51 |16.54 |14.50 | 11.55 |14.10 | 19.46 |13.64 | 6.60 |22.84 | 4.45 | O
NE 17.51 [16.08 [19.04 [16.64 [13.25 [12.20 [11.40 [14.95 [13.31 |12.28 [14.67 |17.88 |20.77 | 8.56 | O
ENE 7.84 | 6.78 | 7.22 | 5.33 | 4.72 | 3.74 | 3.30 | 5.73 | 4.21 | 4.52 | 5.34 | 895 | 8.97 | 1.7l O
E 4.02 | 435 4.18 | 3.00 | 2.48 | 2.26 | 1.80 | 2.80 | 2.33 | 2.47 | 2.98 | 4.32 | 5.11 | 0.85 | O
ESE 2.75 | 2229 | 2279 | 2.30 | 2.05 | 1.83 | .70 | 2.17 | 2.07 | 1.91 | 2.19 | 277 | 3.04 | 1.33 | O
SE 2.80 | 2.21 | 2.96 | 2.89 | 2.53 | 2.99 | 3.20 | 2.56 | 3.40 | 2.60 | 2.81 | 2.75 | 3.64 | 1.98 | O
SSE 3.77 | 3.74 | 3.90 | 4.83 | 5.80 | 4.88 | 6.10 | 4.79 | 5.78 | 5.58 | 4.92 | 4.16 | 7.03 | 2.81 @]
S 6.82 | 5.76 | 4.74 | 4.64 | 5.94 | 5.42 | 5.70 | 5.01 | 4.67 | 4.87 | 5.36 | 4.88 | 7.03 [ 3.68 | O
SSW 3.86 | 3.40 | 3.06 | 3.59 | 4.46 | 4.16 | 4.30 | 4.07 | 3.53 | 4.25 | 3.87 | 2.43 | 4.95 | 2.79 X
SW 3.63 | 3.07 ] 2.30 | 2.96 | 3.33 | 4.04 | 4.10 | 3.45 | 3.38 | 3.56 | 3.38 | 2.64 | 4.63 | 2.13 | O
WSW 3.09 | 3.28 | 2.75 | 3.08 | 3.37 | 3.10 | 3.80 | 3.50 | 4.06 | 3.23 | 3.33 | 3.08 | 4.23 | 2.42 | O
W 4.17 | 4.04 | 3.59 | 4.13 | 5.19 | 4.29 | 4.40 | 4.66 | 4.76 | 4.26 | 4.35 | 4.58 | 5.39 | 3.31 @]
WNW 9.03 | 7.66 | 7.81 | 8.17 | 8.29 | 859 | 870 | 9.54 [10.05 | 7.43 | 8.53 | 9.14 [10.51 | 6.54 | O
NW 15.17 [15.33 [12.82 [10.66 [11.34 [13.08 [14.10 [13.28 [12.90 [10.98 [12.97 [15.31 [16.82 | 9.11 @]
NNW 5.67 | 6.32 | 5.42 | 4.60 | 5.65 | 6.05 | 6.30 | 5.80 | 5.54 | 5.08 | 5.64 | 6.03 | 6.90 | 4.38 | O
CALM 0.61 | 0.68 | 0.65 | 0.90 | 1.21 | 1.14 | 1.10 | 1.01 | 0.86 | 1.29 | 0.95 | 0.69 | 1.53 | 0.37 | O

FE1) 20064 EF | IR 148D F — F 12 /) A ZOEERH - - =084 L, 20044EE2BM L7,

© FEHRER (RH)

(F% & 89m)

B ET « B AR (B 89m, Hi b& 8lm) (%)

2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | JE9fE %E}Jﬁ? .‘i&ﬁ“f.;ﬂ.’ff-{ 0 Ct?}iLJd
O EBR|OFBR | x e
0.68 | 0.65 | 0.90 | .21 .14 | 1.10 | 1.01 [ 0.86 | 1.29 | 0.95 | 0.69 | 1.53 | 0.37 O
4.89 | 5.08 | 6.94 | 7.56 | 7.82 | 7.80 | T.41 | 6.47 | 7.60 | 6.72 | 5.79 | 9.42 | 4.01 o
9.38 |10.83 |12.09 |12.36 |12.35 [12.90 |12.41 |11.84 |13.06 |11.85 [10.58 |14.46 | 9.24 O
13.35 |14. 11 |14.46 |16.20 [14.86 [14.10 [15.47 [15.34 |15.31 |14.77 |15.24 [16.74 |12.80 O
14.98 | 15.93 |15.47 |15.05 [15.26 [14.60 [15.94 [15.26 |14.65 |15.35 |16.48 [16.71 |13.98 @]
14,76 |13.52 | 13.42 [13.75 |12.61 |12.80 |12.85 |13.64 |12.56 |13.38 |13.66 |15.00 [11.75 O
11.54 [10.67 | 10.40 [10.51 | 9.52 |10.40 |10.94 |10.49 | 9.78 |10.50 |11.14 |11.84 | 9.16 O
8.66 | 7.72 | 7.14 | 7.22 | 7.49 | 8. 10 [ 7.38 | 8.49 | 7.34 | 7.74 | 8.04 | 9.01 | 6.48 ®)
7.5~8.4] 5.44 | 6.25 | 5.74 | 5.23 | 5.40 | 6.17 10 | 4.94 | 5.67 | 5.51 | 5.64 | 5.64 | 6.66 | 4.63 O
8.6~9.4| 4.10 | 4.85 | 4.30 | 4.12 | 3.20 | 4.43 | 4.40 | 4.20 | 3.89 | 4.42 [ 4.19 [ 4.02 | 5.22 | 3.16 O
9.5 Lk | 9.58 [10.65 |11.45 | 9.84 | 7.54 | 8.37 | 7.80 | 7.44 | 8.05 | 8.47 | 8.92 | 8.74 [12.21 | 5.63 O

1) 20065 I 148D T —# 2 / 4 AOWENR b o= L, 20004EELZBMLE
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@ FEHmER (AM) (FE&18m)

RIS AT W AR (BEE 18m, HE B 10m) (%)

geata| . _ ‘ , _ o o e | MRS (5 %) | I

- 2004 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |*FEfE 2005 | rm | *m Ofﬁ&

X HEH)
N 2.50 | 2.57 | 2.17 | 2.52 | 2.81 | 2.62 | 2.39 | 2.26 | 2.16 | 2.70 | 2.47 | 2.15 | 2299 | 1.95 | O
NNE 10.30 [ 7.29 | 9.57 |11.21 | 9.18 [11.62 | 8.49 | 8.24 | 8.84 [11.06 | 9.58 | 9.93 |12.98 | 6.18 | O
NE 13.28 [15.17 [17.51 |16.15 |12.25 [12.18 |11.58 |12.60 [12.33 [13.45 |13.65 |15.15 |18.32 | 8.98 | O
ENE 3.74 | 5.42 | 6.41 | 5.52 | 5.07 | 4.14 | 6.39 | 7.34 | 6.61 | 7.12 | 5.78 | 4.49 | 8.65 | 290 [ O
E 2.62 | 3.05 | 2.44 | 2.85 | 2219 | 1.78 | 1.78 | 2.84 | 2,14 | 3.40 | 2.51 [ 2.60 [ 3.79 | 1.23| O
ESE 3.81 | 3.44 | 3.44 | 3.98 | 3.36 | 3.25 | 2.38 [ 3.01 | 3.47 82 30 | 3.49 | 440 | 2219 | O
SE 5.63 | 4.29 | 4.37 | 4.59 | 5.21 | 4.53 | 4.58 | 4.04 | 4.56 | 4.03 | 4.58 [ 5.73 [ 5.76 | 3.40 | O
SSE 5.62 | 5.03 | 4.47 | 4.63 | 6.32 | 5.73 | 6.01 | 4.96 | 4.74 | 5.63 | 5.31 | 4.59 | 6.81 | 3.82 O
S 3.85 | 3.68 | 3.79 | 3.25 | 4.55 | 3.54 | 4.20 | 3.69 | 3.42 | 3.50 | 3.75 | 2.31 | 4.66 | 2.84 P
SSH 3.20 3.19 | 2.35 | 3.28 | 3.64 | 3.38 | 3.30 | 3.47 | 3.14 | 3.32 | 3.23 | 2.36 | 4.05 | 2.42 X
SW 1.08 | 1.53 [ 1.09 | 1.06 | 1.00 | 1.12 | 1.27 | 1.47 | 1.34 | 1.78 | 1.27 | 1.22 | 1.88 | 0.67 O
WS 2,15 | 1.44 | 1.25 47 | 2.66 | 2.34 | 1.91 | 1.97 52 | 1.97 | 2.07| 2240 | 3.16 | 0.97| O
W 11,71 | 473 | 4.55 | 6.91 | 6.99 | 7.88 | 6.34 | 5.87 | 6.41 [ 5.74 | 6.71 |10.13 |11.52 | 1.91 @]
WNW 19.53 [24.91 [22.81 |21.72 |22.62 [22.60 |22.88 |22.63 [24.11 [20.77 |22.46 |21.68 |26.09 [18.83 | O
NW 6.52 | 9.65 | 8.87 | 6.09 | 7.67 | 8.35 [10.93 [ 9.78 | 9.37 | 7.93 | 8.51 | 7.42 [12.10 | 4.93 | O
NNW 2.61 | 3.51 | 3.10 | 2.43 | 2.87 | 3.04 | 3.49 | 4.17] 3.20 | 3.09 [ 3.15 | 2.65 [ 4.32 | 1.98 | O
CALM 1.85 | 1.11 | 1.82 | 1.35 | 1.60 | 1.90 [ 2.00 | 1.68 | 1.64 | 1.70 | 1.66 | 1.69 | 2.30 | 1.03 @)

1) 20064 IR 148mDF — 22 A4 ADEER -0 L,

200445 A BN L 7=

©@ FEARER (EH)

(=5 18m)

RS AT - BN AR (BEE 18m, HB EGS 10m) (%)

EHF| 9004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | spsgyqu| AR FERER (%) O}?ﬁk‘

R (/) 2005 | ppR | FHR | x sedp
0.0~0.4]| 1.85 | .11 | 1.82 | 1.35 [ 1.60 | 1.90 [ 2.00 [ 1.6s | 1.6a | 1.70 [ 166 [ 169 [ 2.30 | .03 | ©
0.56~1.4]14.96 |14.40 |15.93 |13.88 |15.83 |15.92 |16.73 |15.60 |15.63 |16.08 |15.50 |156. 14 |17. 51 13, 48 @]
|.5~2.4|31.22 |32.03 |33.39 |32.69 |32 91 |33.15 |31.38 |32.64 |33.04 |31.24 |32.37 |32.77 |34.35 |30.39 | O
5.5~3.4|22.97 |21.70 | 21.95 |23.48 | 23.08 |23.60 |21.94 |22.79 |24.23 |23.94 |22.97 |20.88 |25.05 |20.88 | x
3.5~4.4| 9.77 |10.95 | 10.88 |10.69 |11.19 |10.19 | 10.67 |11.34 |11.65 |11.54 |10.89 |10.16 |12.28 | 9.49 | O
4.5~5.4 6.25 | 6.89 | 6.66 | 7.22 | 6.75 | 6.01 | 7.06 | 7.04 | 6.89 | 7.48 | 6.83 | 7.09 | 7.87 [ 5.79 | O
5.5~6.4| 4.34 | 4.69 | 4.15 | 3.91 | 3.58 | 4.17 | 4.48 | 3.78 | 3.36 | 4.17 | 4.06 | 4.79 | 5.04 | 3.09 | O
6.5~7.4] 3.30 | 3.31 | 2.25 | 2.60 | 202 | 244 | 2.63 | 2.19 | 1.59 | 1.93 | 2.43 [ 3.01 | 3.75 | 1.10| O
7.5~8.4| 2.34 | 2.24 | 1.20 | 1.70 | 1.39 | 1.25 | 1.55 | 1.37 | 0.94 | 1.05 | 1.50 | 2.29 | 2.62 | 0.39 | O
8.5~9.4 1.33 1. 24 0. 86 1. 20 0.72 0. 60 0.72 0.71 0. 47 0. 49 0.83 1. 09 1. 58 0.09 O
9.55F | 1.67 | 1.45 | 0.90 | 1.30 | 0.94 | 0.75 | 0.84 | 0.86 | 0.56 | 0.37 | 0.96 | 1.10 | 1.91 | 0.01 | O

1E1) 20064FFE IR 148mD T — F |2/ A XD - - -0 L, 2004FEHE 2800 L 7=,




© FEHBRER (ERE)

OKFH#i A RERR)

ERIEAT © K P H TG (%)

goaree| 1T, — 1 T T, 1 T | AR (5%) | TIE |

2004 | 2007 | 2008 | 2009 [ 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | ~E9fE| "5 o OFR

L1 2005 | ppg | FER | xsmm
N 15.34 | 17.09 | 18.48 | 14.84 | 16.36 | 17.58 | 14.82 | 13.31 | 12.53 | 11.75 | 15.21 | 13.38 | 20.47 | 9.95 O
NNE 6.78 | 6.87 | 8.19 | 7.57 | 7.63 | 7.52 | 7.05 | 7.07 | 6.68 | 7.83 | 7.32 | 6.68 | 8.51 | 6.13 @]
NE 6.22 | 6.14 | 8.14 | 9.37 | 6.51 7.25 | 6.82 | 6.01 6.65 | 8.23 | 7.13 | 7.36 | 9.76 | 4.51 O
ENE 8.70 | 8.79 1 9.94 |10.20 | 7.40 | 7.33 | 7.71 | 9.20 | 8.31 | 8.81 | 8.64 | 9.50 |10.97 | 6.30 O
E 9.92 | 9.38 |10.94 | 9.26 | 8.55 | 7.28 | 6.49 | 9.98 | 8.95 | 8.87 | 8.96 [10.92 |12.05 | 5.87 O
ESE 4.37 | 3.22 | 5.08 | 3.38 | 4.19 | 3.72 4.02 | 3.43 | 3.79 | 3.81 3.90 | 4.41 | 5.21 2. 60 O
SE 3.11 ) 3.02 ] 3.38 | 3.05 | 2,99 | 3.06 | 3.74 | 2.82 | 2.95 | 3.07 | 3.12 | 2.91 | 3.74 | 2.50 O
SSE 1.30 | 1.50 | L.12 1.15 | 1.29 | 1.47 .36 | 1.10 | 1.28 | L.17 | 1.27 | 1.43 | 1.61 | 0.94 O
S 2.99 | 2.43 1.56 | 2.49 | 2.82 | 2.74 | 2.98 | 2.96 | 2.17 2.47 | 2.56 1.96 | 3.62 1. 50 O
SSW 5.32 | 5,83 | 4.64 | 5.28 | 6.78 | 6.32 | 6.22 | 5.78 | 5.79 | 6.40 | 5.84 | 4.24 | 7.34 | 4.33 X
SW 5.47 | 4.84 | 3.40 | 3.77 | 4.86 | 5.08 | 4.00 | 4.01 | 3.92 | 3.97 | 4.33 | 4.20 | 5.93 | 2.73 )
Wsw 2.97 | 3.28 | 2.61 2.74 3.62 | 2.91 3. 41 3. 21 3.66 | 3.56 | 3.20 | 3.26 | 4.09 | 2.31 O
W 3.18 | 2.86 | 2.83 | 2.84 | 3.49 | 3.07 | 3.70 | 3.27 | 4.34 | 2.82 | 3.24 | 3.81 | 4.40 | 2.08 O
WNW 2.75 | 257 2,17 | 1.72 | 1.84 | 2.24 | 2.89 | 2.56 | 2.54 | 1.69 | 2.29 | 3.17 | 3.35 | 1.22 O
NW 6.63 | 5,69 | 3.15 | 4.59 | 4.86 | 4.11 | 6.10 | 6.47 | 7.06 | 5.48 | 5.41 | 7.67 | 8.34 | 2.49 O
NNW 13.20 [14.77 |12.63 |16.29 [15.44 [16.86 [17.84 [17.99 |18.01 [19.29 |16.23 |13.36 [21.45 |11.01 O
CALM 1.75 | 1.73 | 1.74 1. 45 .36 | 1.47 | 0.83 | 0.85 | 1.38 | 0.87 | 1.34 | 1.74 | 2.22 | 0.46 O

TE1) 20064FBEIXIE M 148mD T — 1T

S A AXDEEDP BT T2hERS L, 200445 A BN L2,

i

EARER (BRH)

OkFi K% H)

BT « KPR A (%)

S 2004 2007 2008 2009 | 2010 | 2011 2012 2013 2014 2015 | FEHHE m?‘fffi sl ’;gﬁﬂ

|t o 2005 | ppg | FER | x e
0.0~0.4] 1.75 1.73 1. 74 1. 45 1. 36 1. 47 0. 83 0. 85 1.38 | 0.87 1. 34 1. 74| 2.22 0. 46 (@]
0,5~1.4133.41 |35.08 |36.96 |37.22 |32.05 |33.83 |31.50 |32.61 |32.82 |26.35 |33.18 35.02)40.51 | 25.85 O
1.5~2.4 |29.63 |29.88 |30.31 |28.20 |30.41 [29.79 [31.92 [31.80 |30.66 |35.10 |30.77 29. 14] 35. 18 | 26. 36 (@]
2.5~3.4|16.75 |17.72 |16.28 |15.96 |17.80 |16.66 [16.03 |16.83 |16.86 |17.36 | 16.83 16.52(18. 36 | 15.29 O
3.5~4,4] 9.81 9, 42 8. 08 8. 85 9,43 9. 50 9. 63 9,81 |10.24 |11.26 9. 60 10, 01} 11. 57 7.63 O
1. 5~5.4 | 4.93 3.73 3.76 | 4.08 4.11 4.18 | 5.29 | 4.44 4.23 | 4.93 4, 37 4. 93| 5. 61 3.13 O
5.b~6.4| 2.06 1. 30 1. 53 2. 14 2.59 2.17 2.47 1. 80 1.97 2.78 2.08 1.84] 3.18 0. 98 @)
6.5~7.4] 0.96 0.63 | 0.51 1. 14 1. 19 1. 13 1. 25 0. 82 1. 14 0. 98 0.98 0.46] 1.57 0.38 &)
7.5~8.4] 0.41 0.26 | 0.3l 0. 46 0.53 | 0.56 | 0.67 0.39 | 0.43 | 0.20 0.42 0.19] 0.76 0.08 @)
8.5~9.4] 0.18 0.15 | 0.18 | 0.21 0.29 | 0.37 0. 24 0. 21 0.18 | 0.08 0. 21 0.09] 0.40 0.02 O
9.5L1 F 0.11 0.11 0. 34 0.30 | 0.25 | 0.34 0.16 | 0.43 | 0.08 [ 0.09 0.22 0.06] 0.52 0. 00 O

H1) 20064EBEITAE M 148D T — F 2 / A4 KD H o= HhERA L, 20044FEEA2BM LT,
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©® ZEARER (A[A)

(/I iR S LRI

i

AN S R (%)

Geers 2004 | 2007 | 2008 | 2009 [ 2010 [ 2011 | 2012 [ 2013 | 2014 | 2015 | FH{H H‘Lﬂ il ;11%)%

1] 2005 | bR | FRR | x sk
N 15.61 | 18.08 | 19.49 | 16.90 | 17.05 | 16.58 | 16.86 | 16.92 | 16.52 | 18.76 | 17.28 | 14.97 [20.03 |14.53 | ©
NNE 9.51 | 9.46 [11.94 [13.36 | 9.44 |11.36 | 9.70 [10.37 | 9.91 [12.46 [10.75 | 9.71 |14.14 | 7.36 | O
NE 5.07 | 5.21 | 5.40 | 6.15 | 5.19 | 4.83 | 5.80 | 5.79 | 5.13 | 5.70 | 5.44 | 4.45 | 6.44 | 4.43 [ O
ENE 1.70 | 219 | 2.22 | 2.20 [ 2.22 | 1.88 | 2.00 | 2.43 | 2.69 | 2.79 | 2.23 | 1.89 | 3.03 | 1.43 | O
E 2.15 [ 2.92 | 2.36 | 2.48 | 2.38 | 2.37 | 1.90 | 2.42 | 2.68 | 2.52 | 2.42 | 2.17 | 3.07| 1.76 | O
ESE 1.32 [ 1.95 ] 2.02 | 1.75 | 1.78 | 1.60 | 1.68 | 2.15 [ 2.14 | 1.88 | 1.83 | 1.77 | 2.44 | 1.22 | O
SE 2,96 | 2.68 | 2294 | 2,19 | 2.64 | 2.86 | 2.81 | 2.08 | 2.96 | 2.60 | 2.76 | 3.36 | 3.35 | 2.18 o
SSE 5.80 | 4.93 | 4.51 | 4.91 [ 5.09 | 5.79 | 5.05 | 4.80 | 4.77 | 4.66 | 5.03 [ 6.02 | 6.07 | 3.99 | O
5 11.32 | 9.73 | 8.58 | 9.45 |11.91 |10.63 [10.26 | 8.92 | 9.93 [12.47 [10.32 |10.33 [13.33 | 7.31 | O
SSW 7.56 | 5.71 | 5.88 | 6.43 | 7.42 | 6.79 | 7.04 | 7.74 | 6.28 | 7.56 | 6.84 | 4.77 | 8.59 | 5.09 P
SW 2.13 | 1.79 | 1.58 | 2.68 [ 2.70 29 | 2270 | 2279 | 3.04 | 1.79 | 2.35 | 1.69 | 3.55 | 1.15 | O
WSW 0.95 [ 0.82 | 1.05 | 1.13 [ 0.97 | 0.97 | 1.18 | 1.11 | 1.07 | 1.15 | 1.04 [ 0.95 | 1.30 | 0.78 | O
W 1.80 | 1.70 | 1.58 | 1.70 [ 1.44 | 1.71 | 1.50 | 1.42 [ 1.75 | 1.46 | 1.61 | 1.89 | 1.94 | 1.27 | O
WNW 1,70 | 4.69 | 3.84 | 3.98 | 3.98 | 4.36 | 4.28 | 4.43 | 4.94 | 2.88 | 4.21 | 6.05 | 5.60 | 2.82 X
NW 9.27 | 870 | 7.85 | 7.77 | 7.62 | 8.06 [10.22 | 9.14 | 9.83 | 6.42 | 8.49 |10.63 [11.23 | 5.75 [ O
NNW 15,51 | 17.31 [16.04 |14.80 | 15.83 [15.60 [16.16 |16.05 |15.40 [13.91 |15.66 |16.88 [17.78 [13.54 | O
CALM 2,64 | 215 2273 2,11 | 2.33 | 2.34 | 0.80 | 0.56 | 0.94 | 1.00 | 1.76 | 2.47 | 3.74 | 0,00 | O

1) 20064 TG 148mD 7 — 4 |2

S A ZDOERBo DR,

©®

FEHmER (EH)

20044F HEA BN L 72

(N2 iR S BLRIFT)

RS

N RGP (%)

B %Cfi-ﬂ; 2004 2007 2008 | 2009 2010 | 2011 2012 2013 | 2014 2015 | M Fs’fzial(_);f "i&%djl_ﬂﬁ ( D_ (_m (jltlaijk’
L EBR | FRR | x e
0.0~0.4] 2.64 2.15 | 2.73 2.:11 2.33 2. 34 0.80 | 0.56 | 0.94 1. 00 1.76 2.47| 3.74 0.00 O
0.5~1.4121.92 |21.13 |22.45 |22.79 [22.30 |22.11 |16.85 |18.40 |18.83 |18.49 |20.53 20.97] 25. 64 | 15. 41 O
l.5~2. 4 |28. 61 30,72 | 31.17 |29.65 |30.58 |28.79 |30.61 |29.38 |32.17 |31.56 |30.32 30, 33]33. 13 |27.52 C
2,5~3.4117.92 |18.99 [17.19 |18.04 |20.06 |19.71 [21.00 |20.11 |20.21 |20.27 |19.35 18. 36| 22. 32 | 16. 38 @)
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1 0.01 7.8X1018 22 1.5 2.4X1018
2 0. 02 8.7X10'8 23 1. 66 7.5%1017
3 0.03 1.0X1019 24 2.0 1.6X10!8
4 0. 045 1.4X1020 25 2.5 4.6X10'8
5 0. 06 5.3X10'7 26 3.0 1.3X10L7
6 0. 07 3.6X107 27 3.5 1.5X101°
7 0.075 2.0X10"° 28 4.0 1.5X101°
8 0.1 9.9%10'° 29 4.5 5.0X 105
9 0.15 4.6X10'7 30 5.0 5.0X105
10 0.2 5.6x10'° 31 5.5 5.0X 105
11 0.3 1.1X102° 32 6.0 5.0X 105
12 0.4 6.6X10'8 33 6.5 5.7%104
13 0.45 3.3%10'8 34 7.0 5.7X104
14 0.51 1.1X1019 35 7.5 5.7% 104
15 0.512 3.7X10'7 36 8.0 5.7%104
16 0.6 1.6X1019 37 10. 0 1.8Xx10%
17 0.7 1.8X1019 38 12.0 8.8% 103
18 0.8 5.4X10'8 39 14. 0 0.0
19 1.0 1.1X1019 40 20.0 0.0
20 1.33 5.0X10'8 41 30.0 0.0
21 1.34 1.5X1017 42 50.0 0.0
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1 0.01 1.3%X10'° 22 1.5 2.2X10"'8
2 0.02 1.5%X10'9 23 1. 66 3.7X10'7
3 0.03 1.7%X10'9 24 2.0 8.0X10'7
4 0. 045 2.9%102° 25 2.5 1.1X10'8
5 0. 06 7.4x10'7 26 3.0 1.7X1016
6 0.07 4.9%x10'7 27 3.5 4.8X1012
7 0.075 4.2X10"° 28 4.0 4.8X1012
8 0.1 2.1X1029 29 4.5 2.2X10°
9 0.15 4.7X10L7 30 5.0 2.2X10°
10 0.2 8.0X10!9 31 5.5 2.2X10°
11 0.3 1.6X1029 32 6.0 2.2X10°
12 0.4 9.3Xx10'8 33 6.5 2.6X10%
13 0. 45 4.6X10'8 34 7.0 2.6X10%
14 0.51 1.4%x10'9 35 7.5 2.6X10%
15 0.512 4.7X10'7 36 8.0 2.6X10%
16 0.6 2.1X10"° 37 10.0 7.9%10°
17 0.7 2.3X10"° 38 12.0 4.0X103
18 0.8 7.2X10"8 39 14.0 0.0
19 1.0 1.4%x10'9 40 20.0 0.0
20 1. 33 4.6X10'8 41 30.0 0.0
21 1. 34 1.4X107 42 50. 0 0.0
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1 0.01 1.6X10'° 22 1.5 1.9X10'8
2 0.02 1.8X10'°9 23 1. 66 1.9X10'7
3 0.03 2.0X10'° 24 2.0 4.1X107
4 0. 045 4.0Xx102° 25 2.5 4.1X107
5 0. 06 6.1X10'7 26 3.0 9.4X101t°
6 0.07 4.1X10'7 27 3.5 3.5x10!1
7 0.075 5.9x10'° 28 4.0 3.5Xx10!1
8 0.1 2.9X102° 29 4.5 3.6X10°
9 0.15 3.8xX10'7 30 5.0 3.6X10°
10 0.2 3.5X10'° 31 5.5 3.6X10°
11 0.3 7.1X101'° 32 6.0 3.6X10°
12 0.4 1.1Xx10'° 33 6.5 4.1X%104
13 0.45 5.7X10'8 34 7.0 4.1X104
14 0.51 1.2X101'9 35 7.5 4.1X%104
15 0.512 4.1X10'7 36 8.0 4.1X%104
16 0.6 1.8X101'9 37 10.0 1.3X%X10%
17 0.7 2.1X10'° 38 12.0 6.3X103
18 0.8 8.3X10'8 39 14.0 0.0
19 1.0 1.7X10'9 40 20.0 0.0
20 1. 33 3.9x10'8 41 30.0 0.0
21 1. 34 1.2X10'7 42 50.0 0.0
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(MeV) (Photons) (MeV) (Photons)
1 0.01 3.7Xx101° 22 1.5 6.5x1018
2 0. 02 4,1%x10'° 23 1. 66 1.3x10'8
3 0.03 4,.8%x10'° 24 2.0 2.8X10'8
4 0. 045 8.3X%102° 25 2.5 6.2X10'8
5 0. 06 1.9%x10'!8 26 3.0 1.6X10'7
6 0. 07 1.3Xx10'!8 27 3.5 1.5X101'°
7 0.075 1.2X102° 28 4.0 1.5X101'°
8 0.1 6.0x102° 29 4.5 1.1X10°
9 0.15 1.3Xx10'!8 30 5.0 1.1X10°
10 0.2 1.7X102° 31 b.b 1.1X10°
11 0.3 3.4X102%° 32 6.0 1.1x10°
12 0.4 2.7X101° 33 6.5 1.2X10°
13 0. 45 1.4%X10'° 34 7.0 1.2X10°
14 0.51 3.7X10%° 35 7.5 1.2X10°
15 0.512 1.2X10'8 36 8.0 1.2X10°
16 0.6 5.5X10%° 37 10.0 3.8X104
17 0.7 6.2X101° 38 12.0 1.9X104
18 0.8 2.1x101° 39 14.0 0.0
19 1.0 4,2X101° 40 20.0 0.0
20 1.33 1.3X10t° 41 30.0 0.0
21 1. 34 4,1x1017 42 50. 0 0.0
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pool water temperature ('c) a0 20~110
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FIGURE 9. Concentration of Elementzl lodinc in the Main Room.
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systems experiment” , Nucl. Technol. Vol 10 pp499-519, 1971
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%3 R.K.Hilliard and L.F.Coleman, “Natural transport effects on fission product behavior
in the containment systems experiment” , BNWL-1457
X4 P EEC — 7 v AT B T DRI E R R OGR xdmfh@MAA P fEMTHE S L 0 Foak
X5 A6 EFUI AT LA ZAE ) FERIED, ARILEROFIITIL 1 BIHDAT LA EANZIHIT 5
RIS G N OIREZE L LV EREL TV D
M6 FIARARA T LA BT 508, PR TR X O SEDOBRENRITK L TIIBRILE DAEE
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L, BB A T LA IZ L DREDFITEBE L7220

7R

ATVAZHEHALTHWRNCSE A5 KA1 1 ERICEIT 58K X 5> FOFRFIFHKNEL
WARURTRIREE DIRFRIZE A 55 16-2 U3, M1 DILE IOV TITA 6 L RAEROBEM Z R"T & &
HIT, PVIHIRE L VTSSO 1 FBEE TR T LERITESHERD2ERNR R oS, 12, XKE
SRP6. 5.2 TIX, JFFIFkMARRN O X 5 FIREED 17200 12725 F TIHEHE X 5 FOBRENR
RiAENDE LTS,

ltl5 ]05 ¥y
RUN A-5 RUN A-11
ELEMENTAL ELEMENTAL
10D INE 10DINE
16 typ 1352 0.5 min 1 b ‘ ‘
s _'_1”2-16: 0.5 min
MAIN ROOM
{12 LOCATIONS)

MAIN ROOM

C_. GAS PHASE CONCENTRATION, pgim’
G- GAS PHASE CONCENTRATION, ugim’

10°
F i{:
- #h\*::__._ MIDDLE ROOM l.'
o O S e -
7‘,’ ---------- el i
BOTTOM ROOM i .
1
e 8 4 T _/
| —
] B BOTIOM ROOM_ _ .~
EDO 5 L { " 100 e n
0 4 8 12 % 2 A 0 ¢ 8 12 16 20 24 4

t. hr L, hr

FIGURE B-5. FIGURE B-6.
Concentration of Elemental Concentration of Elemental
Iodine in Gas Space, Run A-5 Iodine in Gas Space, Run A-1l

H152K CSE AS5NKNA1 1FEEBRIBIFTAMEEL HFED
JE A H RS A s PN XURH S I B D B 281

HZ YH|
o

HAREE=RIL, Sl 2R OEEENRERHOL TS HHERBOMELZ T, LRERES
REWVIFEHRUERIIRELS RDEEBEZLND 20, CS EFEBR L MEE BT LR HE
D2 5 16-2 RITRT, KD C S EER & AEE _BEFOLREBIIFRRE L 2> THD
ZENHERTE D,

% 16-2F%K C S EZEERRE RS FEFTO RO g

C S E EBr{fR HEEE ST
KFE (m®) #9600 95, 700
K (m?) #1570 #7 5, 900
teFkmiE (1/m) #70.96 #1.04
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16, FREIEE O JEEMERS (P00 LWRE) ITRDBIEFHIICRS T 2 Ly ay - 7
—IVTDRZ T TIZRLLBRERR KL HHE) (2o T

7y vary s TNV TOARAI T TICE DY D FOBREDE LLF IDF) £n9,)
L L, Standard ReviewPlan 6. 5.5 IZ5-3& DF 10 #3&%E L T\ A, Z iU Standard Review Plan
6.5. 5128 WT, BRI IFORI F LTI DBREDRE LT, Mar k— 1T &,UMa r k —
Mz LTDFIOLLT, Mar k— LI LTDFS U FE2EETLIHAE, FRCHELZLEL &
THRRBLTHRV Lo 2R I2ES<b0THY, R RKEFIIMa r k — T4
R MAERERA L TWAZ s, Y7L yiar « F—ILOWEOAECEDL LT, DF
10Z2@EHT2ZEE LTS,

¥, AL RICOWTIETRAROMWETH S Z 000, KD F OBRITITHIFREL Thien,
B IREDFEDODFIZOWTEL, MAAPRTOAY JE 0 7R T 7 A(SUPRAZ—R)
(TR LT 5,

[Standard Review Plan 6.5.5] (¥

1. Pool Decontamination Factor. The decontamination factor (DF) of the pool is defined as
the ratio of the amount of a contaminant entering the pool to the amount leaving.
Decontamination factors for each fission product form as functions of time can be
calculated by the SPARC code. An applicant may use the SPARC code or other

methods to calculate the retention of fission products within the pool, provided that _thgsle

1 DF values claimed by the applicant for removal of particulates and elemental iodine are:
110 or less for a Mark Il or a Mark Ill containment, or are 5 or less for a Mark |

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

The reviewer has an option to perform an independent confirmatory calculation of the
DF. If the SPARC code is used for a confirmatory calculation of fission product
decontamination, the review should take care in proper establishment of the input
parameters for the calculations.
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YTy var s SNV TORY TSI - FOREDRIZEET 2oz >N T

YT yva =V TOARAI T T DL ) FOBREDRICET AMMOMA L LT,
SPARCaZ— RNIZLAEEMENNIUKAEAKDPPOSE I DONICT{TOI-FEERNH 5.

l. SPARCZ— RFICXDFHHERR

Standard Review Plan 6.5.5 D5 HCEA*  I2BW T, SPARCa—KZHW=ko5F DR
TEUTIZEDBREDREFHRE L T D, YZUERTIE, Ma r k — I BUR-FJFREA 2 2 XI5
ELTERESFE (12), KirIREHIFE (Cs 1) KOFEHKELSIFE (CH3 1) ITxTDHA7 T
EVZICEDBREDREZF R L T D, SHERRIIHE 16-1 Mo LY TH Y, ML S 3T
5D FIIH/NTI0RETH D,

¥, BE LF— 7 R, RFELEREATHY, DToFSGERAZHE LT
Do

* W PERFIZ IS THIENR O AR R AN

s BEUF DRIV AT LMIEENY 508, AP A LVE Y T Ly v a y s T v O ERE

71 % i

< JRFARE DB AR OB ERE R OFEAEI K0 HAM A ER LIfE R, OB ENRAE

%1 P.C.Owczarski and W.K.Winegarder, “Capture of lodine in Suppression Pools” , 19th
DOE/NRC Nuclear Air Cleaning Conference
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SOUHRF OFEEL (Bk)
“Here the I, flow rate is fairly high until 148.5min, then the rate(and incoming I,

concentration) decreases. These decreases cause the pool scrubbing to become less

»

effective at the iodine concentrations of pool.

F16-1X SPARCHEME BHFEDF)

UKAEAKOPOSE IDONIZ TR

B L ORI T2A7 T TIZEDBREDRIZONT, UKAEA¥*KT'POSEIDO

NFZIBWTERDPMTON TN D, ERIKRE S 16-2 KO 16-3 [X, TR K OFHFTR

28 16-1 RKROE 16-2 RIS TR H 62RO LBV, B L S5 RODFITR/NT14 Thd,

X2 AFXFVADOY 47V A (EKRBORIBISEK B HF (SGHWR) ) OZKMH S 27 [MZBIT 5
K25y G D DIRFF 2 TR~ 2 128D D F2BR

W3 AA ADR—IV v = T T AT ONTZKFA~DOTAREL S FZOR T Z 8 TIZET 5
e

¢4 “State—of-the—art review on fission products aerosol pool scrubbing under severe

accident conditions”, 1995
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H16-1 % FEERSAE

* Only one test performed.

16-5

Program Aerosol Aerosol Carrier Steam mass | Water Pool Injector
size, pm fuid fraction temp., “C | pressure
Csl 1.7-2.7 N, + 0.008 - 25
ACE CsOH 1.6-2.8 steam 0.31 | &3 ambient sparger
MnO 1.7-2.3
Csl 0.2-3.0 | air, Nyor - ambient single
EPRI TeO, 0.4-27 He + 0-0.95 - near sa- ambient orifice
Sn 2.7 steam turated
Csl ~4.5 2713 1.1 MPa | single
EPSI (radius) Steam 1 (inirially) 3.1 MPa | orifice
CsOH 6.1 MPa
GE Eu,0, 0.1-40.0 air 0 ambient ambient single
Csl < 0.3 orifice
JAERI DOp 0.3 -10.0 alr 0 ambient ambient single
orifice
LACE - Csl 1.7-7.2 N, + 0.07 - 110 3 bar -single
Espafia sieam 0.85 {abs.) orifice
-multior.
SPARTA Csl 0.7 air + N, 0 close ambiznt 2 orifices
saturation
UKAEA Cr/Ni 0.06 air + 0.25 - ambient ambient 4 orifices
steam 0.96 {downco-
mers)
| UKAEA | Ivapour | -  |airandior | O-1 | ambient | ambient | 4 orifices|
Steam (downco-)
MErs) I
POSEI- I, vapour - N, 0 ambient ambient | -single |
DON orifice |
e e e e L - d -l - L-multior]
5 16-2 & FEERAE R
Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
| 47 - 1500
DOP 6-12
EPRI Csl, Te, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu,0, 68 - 2500
Csl 7-10
JAERI DOP 10 - 150
LACE-Espafia Csl 16 - 3000
SPARTA Csl 7
UKAEA =NCE e - - o — 5= 1680 9
(I 14 - 240 '
POSEIDON by, 20-300000 |
—  — — — — — — — — — — —




17, HREIEE O JEEMERE (002 LORED) (26 2903 < FHIlIC 31T 2 T I gt~
DGR DI EIE DBEIT DN T

REA~OHH R, JFNEEEIR FFRMAERN~OMEEIGER L2 L THINT 5, (BE
1 M)

R IR AR~ D I BB OFHIIC S 72 > Tix, MBEFEMS TV 4 TRBE L OCA+mE
SR ENPHEREF DA EIR (BN 1 IR E RO BHE A& JE) 128V CRTAE BN
R CTHEHINR T 5720, 2077 MREZEETRRZ2MAAPa— RFE2fns 2 & &7
DN, LFOBLZEN S, NURE G-1465 OHIALEZ AW T—EIET 5, MA A P#dTRE R 258 17-1
FIZ, NURE G-1465 OF1 LA W CT—HAIE L7 fE R 256 17-2 RITRT,

F1T-1 £ HEEIEOFMERERE (MA A PAEHT)

KRR 2 L— ﬁ%ﬁ%%?%#%ﬁfﬁ@% %%ﬁ%&ﬁ%ﬁ}%ﬁ
~OYFZNEEH ~O R EIA !
i 7 AR 14.3x10°° #19.5x107!
CsI %A 16.2X10°° #11.0x10°°6
CsOH %H #13.1x10°° #14.0x10°7
Sb 5 $7.6X10°° #12.7x10°°
Te0 o %1 4.4X107° #13.8x10°7
Sr0 %A #18.6x10° #12.6X10°°
Ba0 %A 19.1x10°° #11.5X10°°
MoO - % $9.1x10°° #13.5X10°°
Ce02 % $1.6X10°° #11.1x10°°
Las03%H $1.6X10°° #11.1x10°°

X1 NBUREE 2 ALz IUEG LA
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B1T-2 & HEIE OFHmAS R
(- (EAERMEOHE 7 L — 7ok A IER)

R L — E%ﬁ%%?%#%ﬁ%ﬁ@% %%E%Eﬁ%ﬁp%ﬁ
~ODYF 2\ NVEEHL ~O g EIE !
v AKA 4.3x10°° #19.5x10!
CsI #d #16.2X10°° #11.0x10°°
CsOH ¥# #13.1x10°° #14.0x10°7
Cs $g%2 #13.4X10°° K 4.5X10°7
Sb %5 $6.7x10°6 #18.9x10 8
Te0 2% #6.7x10°° #18.9x10 8
Sr0 %H #12.7x10°° #13.6x10° 8
Ba0 % #12.7x10°° #13.6x10° 8
MoO - %5 3.4X1077 #14.5X10°
Ce0- 8 #16.7X10°8 #8.9x10°1°
Las03%8 #12.7x10°8 #13.6x1071°

1 NBUSEE 2 A U LA
2 CsI FHM N CsOH EOMEMN HaMl GEm=UE= 1)

OTM I A& S5 — 7 /I EFTFH T OB FEIZONT

W1 RICE DL, SHEMEERE (Cs 1, CsOH) OV T4 UnbOMHES (107°
~107 T A= =) L, e RIEREERE OHEI G R RE W (107 °F—4—) LS FERIC
o TW5D,

—J, TMIXEEE R TR EFTEFR COBBPEEND, FMARELHESICRBEL
B SN DRIRENE, £ OB Y AEOEEBREOHE THY, H - EREREOWE D
B EIEREOWE L R TLOETH DL Z ENbho T 5,

9 17-3 1L, TM I FEH% IS SN2 BHEER OSFTEOFERTH D0, M AEE
MR (B30 L0089 HK) DRFIFENBERIMNIFNEEEOEOBRERTE SN D —FT,
e RER IR ENR FFE AR SN TS LW IRl & 22> TV 5,
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B1T-3FK  TM I FBRICEHMN S A7 B TR O B O 7R EHI &5
(B3 : %)

*2*§ 144 {&?i%.lét 155, 90 qui%.'i 125 137 '%*i?'ri 85
Ce Eu Eu Sr Ru Sb Cs 1 Kr
L (akE
[RFIFAR 105.4 122.7 109.5 89.7 93.2 117.2 40.1 42 30 |
FRRAEIR - - - 1 - 0.2 3 1 -
HREK, [ABSL U 0.01 - - 2.1 0.5 0.7 47 @n' 54
HWHMEE - - - 0.1 - 0.7 5 7 -
&t 105 122 110 93 94 119 95 97 85

t LEROLEEITEELSEDT I (BHITHTKIEERY) D8, CCTORBEFFLDAURUN) —2XRE L
BANHHERELGS>TLES LIz 5T, CSITRBINFEIDA RN —(ECsLRIETH I EEZ D,
K3 AFERIG =T TIVRABIOHHER, ORI GEN 2 = — RAEFTHIR
HEL: TTM 1 — 2 SHEOFTAEMIERR JES{EMH, H ERE, BrHEBER  BARR T 5EEE Vol. 32,
No. 4 (1990)) |

£o, B IT-4 R, BEH IR I EITHEMR M S AL SR AT O LR VR
MDY 7N TRERTHDLN, b <M STV D D&M (T A0 K 9 )
THY, ZOF AKERMEZAIARE (ND) LW IFERLL->TND,

T4 R BEE T IEET AR ISR ST
b b O AR

(i :Ba ke g2 t)

[iﬁn hEl [EAZ* [EAQ]*1 @565 18Y-t'2 | SEERRMT |0 &
HHEIEE |75 5O RIS 8 E AEwnm (orme (TEWE (SRR
(Eimmﬂﬂm) *2 (FEHI500m) #2 (I Z49500m) +2 (4L #1.000m) *2 | (tH500m)+2  [FI500M #3750 #91,000m
HHERA 3/21 3/25) /28] 3/25] 3/28] 3/25) 3/28) 3/25] 3/22 3/22) 3/22 3/22]
BRI BAES EF5H
ShATiRRY JAEA JAEA s, JAEA s ol JAEA P JAEA JAEA JAEA JAEA JAEA
BMER 3/24 3/28| 3/30) 3728 3/3 3/28 3/30) 3/28] 3/25 3/25 3/24 3/25)
1 (131048 R) 5.8E+06 5.7E+08| 3.8E+06] 3.0E+06] 39E+04 12E+07 2.6E+06 4.6E+05) 31E+06 7.9E405 22E+06 5.4E+0§|
3 [ 1-132089285 ) *4] *4) 2.3E+05| x4 1.3E402 *4| 1.5E+05| =4 *4 +4) *4) x4
Cs-134(#024F) 34E+05 4.9E+05 5.3E+05) 7.7E+04) 3.2E+02 3.5E+06, 8.7E:+05| 6.8E+04) 9.5E+05 8.7E+03 1.7E+04 1.6E+05
Cs-136(#0138) 7.2E+04] 6.1E+04 3.3E+04] 1.0E+04 28E+01 4.6E+05 6.9E+04] 8.6E+03 1.1E+05 1.9E+03 2.2E+03 2.5E+04)
Cs-137(#304F) 34E+05 48E+05 5.1E+05] 7.6E+04) 326402 3.5E+06, 9.3E+05| 6.7E+04) 1.0E+06 2.0E+04 1.6E+04 1.6E+05
Te-120m(#348) 25E405 2.9E+05 8.5E+05] 5.3E+04) ND| 2.7E406, 6.0E:+05| 2.8E+04) 89E+05 9.5E+03 1.9E+04 1.7E+05
Te-132(4938) 6.1E+05] 34E+05 3.0E+05 6.5E+04 1.4E+02| 3.1E+06 2.0E+05| 3.2E+04 1.9E+06| 2.1E+04 3.89E+04 3.8E+05
Ba-140(#9138) 1.3E+04 1.5E+04 ND| 25E+03 ND) ND ND| ND) 8.0E+04 ND ND! ND
Nb-95(%235 2 1.7E+03 24E+03 ND| ND ND)| 5.3E+03 ND)| ND 81E+03 ND ND! 7.9E+02]
Ru-106(#9370R) 5.3E+04 ND ND| 6.4E+03) ND| 27E+05 ND ND 6.8E+04 1.9E+403 ND! 3.2E+04
Mo-95(#16655 A1) 2.1E+04 ND! ND| ND ND| 6.6E404 ND| ND ND ND ND! ND
Tc-99m(FI6B5RE) 2.3E+04 2.0E+04 NDJ ND| ND| 4 5E+04] ND 1.8E+03] 2.3E+04, ND ND! 8.3E+03]
La-140(#928) 33E+04 3.7E+04) ND| 2.3E+03) ND| 9.7E+04] ND 2.5E+03) 2.1E+05 4.2E+02 6.2E+02 7.8E+03]
Be-7(#53H) ND ND ND| ND ND| ND ND ND 3.2E+04 ND ND! ND
Ag-110m(#52508) 1.1E+03 2.6E+03 ND| ND ND) ND ND| 1.7E+02 1.8E+04] ND ND! ND

Hh - JEE ) (BR) HP (http://www. tepco. co. jp/cc/press/11040609-j. html)

Q% TLFHE DIIHZEENIZ SN T

BRERD & DI RE A O B OBATZEENC B 2078/ R L 0, KR OB ZEEIILLT
DRI IN TRV, SHEBEEEEN IR CIZE R M SN DDITR L, H - (R
BREIIRHRSGEICRELSELAIND,

FHA @RI EEREIND,

I, Cs : @RI TIEREHKE SN D, HBIHEHETRA T A & [F%,
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Sb, Te : #EELELIEE, #EEOBILIZIHENHEHIhD,

Sr, Mo, Ru, Rh, Ba : FHKEMHE @SR or EiLRM) ICREREELZIT D,

Ce, Np, Pu, Y, Zr, Nb : @ERETH BN,

X4 MEFTITE B UTEBARIREN D b OB RAERM KO T 7 F = RO gt ZE@8hqk it o> 72 8 D
WF%2 (JAEA-Review 2013-034, 2013 4F 12 H) |

@ IEIZDWT

DORV@ LY, # 17-1 £oOh « KIERMEREO KBS N EEEMEE LD HRE VLN )
FERITFERICAIL T 6T, Zhuk, MAAPMITIZEWT, W« KRR O L EIE 238
FloRELFHliSNT=m0 LBz 6, EHRE LTE, BERENSERK LSRR O S8 E ER A3
E b L722CTh, BREYT 77U Kifih & O FEPEYE O UGS 35V CHSREREF O S B)IR 2 5
FRL T BRI L TV D 2 &0, IWEREL B oKICE D27 T80 7 REZBE L T
W2 ERBTOND, 0B, MAAPa— RO T THLEPRINGS, ITOHRENRE
nNTn5b,

DA EIEAK L2 E ORI EEE (R u kUM o) ORHIZOWT, (KR ORI m
FHETIEZR L, EREO AR E 2 B E 2 LT b 720, MA A PRENTMRST
7ok RE2 5258086 5,

* Mo D HEFHHIZSWT, NUREG-1465 LV 4 MA A PO &% % < §Hlid 5,
L72id> T, TMI FHHEES R BT FROERIZLY G o7, REP~OHKIH
BETMT 2720, W RERMEEEOMEEIGEAMIET 52 L & Lic, filET DTN, T
M1 ESZBEEE L THTON-V ET T 7T 0 MRS Y — A X — LW A RS E 2, WEEH
ThodUNa=y LAOBLEDENWFIZ LY ESRER O ESSRIE Z A X v ZITHER A
ULHZL%BEL, BWREUPPWRZNEIIH L CHIHEIGZRET 2%, XL0BENRY
—2AZ—LDREZAE LTHIESN/ZNURE G-1465 OHRZFMT 5, FELREAER, I
DB L, FAPENREBPIET S E TOMAAPHTE NURE G-1465 OFEE DL
A 1T-5 RO LBV THY, MEH S — 7 A TIXERFE SR L DR FIPEKIC
L0 FEAIFENBEEARICIZE S 203, NURE G-1465 OFEE & MA A P RN OFSE R
KERFZETRL, AFHHIZHBWTNURE G-1465 O &1 RITFIFH ATHE &I L T 5,

H17T-5% MAAPFESLHERELNURE G —1465 OIEED ik

IREHCBEARESERIA L, X v | IFOIERABRAE L, TERRE R
T DB EE D B SN DM | TIFIE N REERT 5 E TOH
ﬁaﬁ F‘Eﬁ
MAAP ) 4 53 ~H) 27 5370 927 53 ~#9 3. 3 BER]HO
NURE G-1465 ~30 43 30 4y ~2

X5 WELEERLE (BREMEER 1, 000K) ~PREHARBILE (BREHEEE 2, 500K)
6 JRTIFEKE L WIGEIZEB T 2 R4 ) B gl R R CREEIG 12 38\ TR 4R K
W2 LV R E B RICIZE S 720
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LIF, &7 0 —71281T 5 BUHEIE O BARR 225 i Tk 2 7R 7,
1) wHAITN—T, Cs 1 7NV—7, Cs OHIL—T
T A% b I RN DR 7 L — 712N TIE, MA A P RENTRS s 15 & 47
BEHEHT 5,
2B, CsOHEIAIZOWTIE, Cs I Z7A—7KkOC s OHZ NA—7DkHEIE, 1T

KL Cs TROFFIFIFILEROFNERERELY, X1 Z2HWCTRHET 2, (U1 OEHIE
Bix, 25221H)

Fes(T) = Feson(T) + Micls s (Fes1 (T) —Fesou(T)) D

Fes(T) DRI TICEBT S5 C s OREIS

Feson(T) R TICEBITDC s OHZ V—T7DHEIS
Fesi(T) CHFZTIZBITAC s 1 7 v—70lHE S
M; AFIEERZR O 1 OF NS E R

Mcs :@EE%@Cs@ﬁW¥%$%

Wy : T

Wes C 50) > =

(2) - ASHERVEOEFE S L — T

HUERIRFEMEDORFRE 7 L — 12OV T, MAA P HE LN EE IR AET, M
AAPINrOFERNHHELNIZC s DFHEIS, MHATNV—7DOHEEIEKTNURE G
~1465 OEH ZFIH U ThHEIA Z2Hti3 2.,

ZITC, e ARIERMEOBKRIC BT 2 EIG ORI IR D BT, IR E D
DO TR T A, R FREA~DORZVICOWTIEC s ER—I225 b0 & LH, HF
G DN D 168 IR RE S I51T 5 C s OIHEIA KT 5 Bisgfi 7 v — 7 O &G O
FERIINURE G-1465 TEONHRICELWE LT, K2 KO 3 ICESEFHMET 5, F
7o, % 17-6 £I1Z, NURE G-1465 Talli & V727 TR g N ~D I EIS 2 -7,

(A BRI T As L2~ s ]

. _ Yi Fng(T) S
Fi(T) =F;;(168h) x e X Fra(1680) (= 2)

U7 ARREARE 2R 0 & IR R~ DY 2.\ ]
Fi(T) =F.s(T) X % (£ 3)

Fi(T): FEZITIZBT 5 i HHOMA A PEFES V—T7 O EIS

Fue(T) : WA T ICEB T D4 T A7 —7" DRt EIE

Fes(T): A TIZEB1T 5 C s ORHEIE

y,:NUREGl%B BF25 i BHAOMAAPEM I V—F YT AR L—T
DR TN Ze~ D EIS

v c¢s: NUREG-1465 [Z81F 5 C s [ZHY T DM 7 Vv — 7 OJFR TR A g~ D I
|5
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)7

JF ARSI ZR NI S 7o o AR M ORZRE 7 L — 71, Rk & L TIR D20,
WESLSRIA VNV AT VA FILLDBEDREZ T EZ26ND, LERST,
W - RSN DO RZFE 7 L — T DR FAR R A~ DI Z VI OW T, IWEFIC K DBRER
REZITHC s DIRDZFBNZITNWEZZ HLD,

2, e KEERMEOBRE S V—T71F, C s IR TR FFBNARNIC KR SN D &
W<, BEFSEA~OMNEFR LD, LI > T, BMNEISE DS UEE A~ i
IZOWTIE, AR MIEWRRUTH Szt b, BEESIMT A LS Y
B ORI ENREA~D N E T D C s Tidre <, RPN A s SR 3z L,
BE 7> & OB 2372 7T A DB G OIR D FEANTIEWEZ 2 B,
UEDZ EnD, W« ERMEORE S V—7 0 TR T 2 B 1%, 14
BN B DA AT N—TIEC s OfHEIS] AT LD LT 5,

176 % NURE G-1465 TOJR P& NA RN~ HHHEIES

BV —7 BT AP I B~ D Ji [
Cs 0.25
TeO2, Sb 0. 05
Sr0, BaO 0.02
MoO 0. 0025
CeOs 0. 0005
Laz03 0. 0002

%8 NURE G-1465 @ Table3. 12 [Gap Release] &N TEarly In—Vessel| OfEDFN

(NUR E G-1465 T, lGapRelease], [Early In-Vessel], [Ex-Vessel] &N lLate
In-Vessel | O FRIERE T = — XTxt L TR TIFEMAE RN~ HE &% 5 2 T
W5, AFHRERIIRE IR E IR R IR E CHERINR T 5720, JRIFE%
2RERTE TOFRLMLDOREEZMET S IGap Release] KT TEarly In-Vessel]
DA FW5,)
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RERA~OJH &

—7ENUREG — 1465 (T
S, WY o TO D IIZFR%ETH 5.

READ i EFHIER I OV T

B1T-TR MAAPIZ

3, TR T &SRl L 72 R R |

IZ TMA A PIT XY FHl L 7-$%FE 7 v—7
;k@@%b%%*“%«@ﬁ&ﬁuj%%bé & CHRIET 5, AFHHIZB N TEE LIZMAA

B AR N—T L & TN —T OBREA S 17T-T FITR™T, 28, MAAPIZ
B DR N — T DRI

17-1 Ko LB THY,

BIF AR N—T L& T N —T DON%FE

i 7 v—7 73 o

Z5 0 ASH Kr, Xe

Cs 1% I
C s OH¥ Cs, Rb

S b#A Sb

T e O-%4 Te

Sr O Sr

B a Off Ba

Mo O %A Mo, Co, Tc, Ru, Rh
CeO.JH Ce, Np, Pu
La,0,8 La, Y, Zr, Nb,

Pr, Nd, Am, Cm

X9 A
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[FP o E Y v— 7]

(NUREG-1465) (MAAP)
h =7 i =7 FEfE
1 i H AlXe, Kr 1 7 H A
9 s~ 471 Br 9 Csl
3 7 v7 ) & J@ICs, Rb 3 TeO2
4 '3:}]/}1/?‘\}]/‘—'7",’ 4 SI‘O
Te, Sb, Se
5 N0k « AbayFIb 5 MoOz
Ba, Sr 6 CsOH
6 &R/ -
Ru, Rh, Pd, Mo, Tc, Co 7 BaO
7 725 A B 8 LazOs
La, Zr, Nd, Eu, Nb, Pm,
Pr, Sm, Y, Cm, Am 9 CeO2
U AT N—T]
8 1
Ce, Pu, Np D S
11 Tez
12 U002

171 MAAPNONUREG—1465 (28T 57 V— 7O ek
(TERFEMEXNROENETR D BT T 7 F v M2 — RicoWnWT) O
MES5E MAAP) ($FY))
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2% 2 C s OHEIG OFHEAIZ SN T

Cs@ﬁﬁﬁA:owTM,cslﬁw~f&wCSOHﬁw~7®mm%é,Iﬁwcs®ﬁ
TIREILEZOFNEBEET NI LUC s O FEZHANT, FoRX 1 ICL Vil T\ b,
ZZTIE, N1 oEHBRIZOW TR,

Fes(T) = Feson(T) + Micls Zes (Fesi (T) —Feson(T)) D

Fes(T) cRFZI T IR 5 C s OIS
Feson(T) A TIZRBIT A C s OHI V—T7OftElE
Fesi(T) R TIZBITFAC s 1 Zv—70HEES
My AFIREZO 1 OIFNEEE &

Mcs AZIEEZOC s DIFNEFEEE

744 L OgT&E

Wes - C s Doy

1. Cs lIZEENAHC s

[IFATCs T ELTHELTWALED, Cs THIZEENADCsiE, Cs THIZEENA T
DODHEEIZILAOC s DFEDOLZFETHZETEHHT S,

WCs
Mesesny(T) = My X A X Fegr (T)
1
Mesesp(T) - FEZI TIZBITHC s THIZEENDC s DIHE

2. CsOHIZEEAC s

CslEICs I XiEXC s OHDOWTNNDFRETFEL TWAH72H, Cs OHFIWZEENDHC s
X, 1. THEHELEZCs IFIZEENDC s 25K 2 THIT S,

Mescsom(T) = (M¢s — My x

Mcsomy(T) : FEZI TIZBITHC s OHHFIZEENS C s D&

3. C s OHEIE
I. B 2. THLNEC s DHERZC s DFNERERCTHRTHZ LT, CsDHEE
EEHT 5,

Mesccsn(T) + Mescsom)(T)

F Cs (T) = MC
s

W,
M; x WCIS X Feor(T) + (Mcs — Mcgcsny) X Feson(T)
M
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W W,
My X 7% X Fest (T) + (Mcs = My X 7% X Feson(T)
Mes

MI X % X (Fc I(T) _FC OH(T))
MCs WI ’ ’

= Feson(T) +
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%E3 MAAPNTHESRE L O'NUR E G-1465 OHEISITOWT

BT < Tl ~DEF RN KE VRIS T 5 MA A PIETRER KL OINU R G-1465 O HEIAS %4
17-8 AR T, H1T-8 KD LBV, Cs KO TIZOWVWTIIMA A PRTFRERO TN RE W, £z,
AT ANZDONWTIEL, NUREG-1465 OFMHEIG DI NRE WD, ZIUTHIEE OB EFK > 7
U AT, BAFEAKICE W FOBREEKT D 2 & TR ARBEDIREL S — 5 F e 5 7
HEEZ D,

B 17-8FK MA A PHTHEFR AL NN UR E G-1465 O it ElS

MAAP NURE G-1465%8
A A #70.95 1

I #70.78 0. 30

Cs #7 0. 37 0. 25
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18, HRBIFIE O JEEMERHE (002 LORED) IR 90E <FHlICR T 5 L 9 RO FRRED
BIEIZDONT

X ) BRI KTT HFEEIS & LT, R.G. 1. 195 “Methods and Assumptions for Evaluating
Radiological Consequences of Design Basis Accidents at Light Water Nuclear Power Reactors”

TRaENT, £9FROFEEEEZHN TS,

£ 0 FEOVERIZOWTIE, IEHFERIR IR 2 R IFERF O 12 & OB SR SR T O &
FEMEAR DB FHmICEA S 28 AT A K1 (25426 A 19 B JFREES 13061918 5 i
THMEZERSRE) 1T, WEUICBEIND L) ICRmkInTnD,

£ 2 FOFRIZH T DFEEIEITONT, F PN A R~ DR 2B O R &I & D%
TENZ VT2 NUREG-1465 IZFE#lilI & 5728, SIS ER N OHAHD pl 28 7 L E DA & ST
D (HELH>FE0H L, X O RITNEB2 2, X O FRITmEE > FEo 3% (0.15%) %
HEZ 7R (95%ANKRIFIR)) o

pH FRHEDS SR WATREMEY B 2 A1, R K O FBADIRBEIE N RESRD EDOHR L H Y,
MR L O ROFEEIEPRELRIVTAEE > BOHFERE L REL 0D, B L O FIIR I
BN TO BIRIEEIZ LV —EDORBEI RN FIAD H0IZxt L, A1 X 5 RIZFEFEOKRZNE %
FIADIRNZ LD, JRFIFRANESRINB~ DI OBLR N DITAKR KL O FORENEETH 5,
L72hio T, Rl ClE L O FOMFRREREOFAERGOREIZONT, LTOLEBYBREFL, &
E L7z,

NUREG-1465 TliX, &£ 95RO FREREDOFERIGIZE LT pH 23 7 R O%E COEHELED
FLIRTIE AW, X9 ROFERER O EIZBI LT, NUREG/CR-5732 “Todine Chemical Forms in
LWR Severe Accidents” %8BI/ L Tu %, NUREG/CR-5732 Tl, pH & X 9 EDOFAEEIA ISR D H R,
& LT, pH MR TS THERE K 5 BA~OEREIEDEINT 2 AE R & &b, pHfER R S
NDGE KRR SN WGEENZENIIOWT, ERFHERFO X ) FBEFHREICEH L TERO T Z
¥ MK DRl 21T > TV D,

pH FHEE N 72 SN TV DA ORIRZ S 18-1 &, pH JEEN 2 SR WIGE OR R & 5 18-2 RITR
4, BWIR 7F > F Td % Grand Gulf J X Peach Bottom DFFAifE B Tlx, pH AFHE STV DA
L, IFEEEN T LR TR FIRE D BITRDDIZXH LT, pHARE I TWRWEEITIE, &
Bl 9H# (TARKONRIRIR) &2 2BENEMT 5, £72, AL I FRIZONTYH, pHillEIh
TWALHEED S, pHIEIN TWRWEGED TN, K0 ZRDIFERIVRENTND,

ZDE T, EBREHEFFORESETEZBE LA BIOFAMOEE 12X, NUREG/CR-5732 T/REM
% pH % X 4TV 20 Grand Gulf M 0N Peach Bottom MFHAfifERIC & 9 BOFEEIG NN &,
BT < G EORSFBUL B L@ R MR 2R ETH 2 L, LV OBENLELEL, B
18-3 IR T R.G. 1. 195 D I VR DL FIEROFERIGEZHNWD Z & & LT,
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B18-1 % HEKRKFMIFO pH i L7560 L 5 FILFFRE
(NUREG/CR-5732, Table3.6)

Table 3.6 Distribution of iodine species for pH controlled above 7

Fraction of total iodine in containment (%)

Plant Accident L (g) L (0) I (9 CH,I (g)

Sequoyah TBA 021 0.03 99.76 0.004

Surry TMLB’ y 19 0.03 9.0 0.03
AB y 2.4 0.03 97.5 0.03

182 &£ FEARFHEFD pH L BB L 2WEA O &5 FILFIRRE
(NUREG/CR-5732, Table3.7)

Table 3.7 Distribution of iodine species for uncontrolled pH

Fraction of total iodine in containment (%)

Plant Accident L (g L () I CH,I (g)
Sequoyah TBA 69.2 9.9 20.5 04
Surry TMLB' ¥ 97.1 1.5 0.7 0.7

AB y 97.6 12 0.6 0.6

55 18-3 % NUREG-1465 & R.G. 1. 195 (28T % X 9 FEDO(LFIE e D IFEAEEIS O Holik

NUREG-1465 R.G. 1. 195
iz M 4. 85% 91%
AL O F 0. 15% 4%

AR NI 95% 5%
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19, IR O FBEMERML (P LOZFE LWEE) IR L FHMEICEITANURE G-1465 %
FWT=5FM & M A A P fi#hr TORMi O el iz > T

BT L FHHA~DEF G R EVVEREICKTT A MA A PETHREE M ONUR E G-1465 O HEIA %
B 19-1 RO 19-1 KR T, Cs KON TIZOWTIEMA A PRFTFERDO TR KX\, F7-, &
HAZ2ONWTIE, NURE G-1465 OJHEIE AR E WA, ZIUIHIES —OMEFSS TV 4T
WL, JREEAKIC L D F DR ERKRT 5 2 & TIHRONICE2Z2IRIEDREIS — G 1ET ST & &
25,

H19-1 K MA A P#HTHER LN UR E G-1465 O g ElS

MAAP NUR E G-1465*
i A #70.95 1
I #70.78 0. 30
Cs #70.37 0. 25

% NURE G-1465 @ Table3. 12 [Gap Release| &N [Early In—Vessel| DfEDFN
(NUR E G-1465 TIZ, [Gap Release], [Early In-Vessel ], [Ex—Vessel | & (N Late In—Vessel |
DEFGHERE 7 = — X% L TR TIPSR GN~O RIS 2 5 2 T\ D Rl 53R
TAFE N R MR 7 RBE CHEINER T 5 720, AR E R e B ERT £ TOHF LS O
ZHET D [Gap Release] M TN [Early In-Vessel] DfE%EHW5,)

0.9

B MAAP
08 -

® NUREG-1465

Q.7
0.6

0.5

0.4

0.3

0.2

0.1

w2 £33% L,

F19-1 X R RAA SR N~ D L E G O beiik
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20. FLOFELWRENRELHEOEERMN (B0 < FHE) 12V D REIEHOFE

il o) ANE

R o I A8 28 D JE MR B T U SRR RE R EE K OVRE ef R B, SR N B HE Rk e R A BRI E
BLIAEAYERICOWT/AS VAL SNEICI R T L, BREHBEAEE 97%10 % 7~ 5 1E
ELTWD, SRR AN E2 5 20-1 K55 20-4 XIZ, & ab iS85 /05 E L O

AT G #R B 0 GTAll  % 55 20-1 RIS T

75 20-1 o sk ol A0 S0 A BRe O BEA 6 S 5 AL (L))
O IR - A g T2 D 8728 L SEE HE S 1, REAM AR - AP SR il == o)
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75 20-2 NGB IE I oD G AR 6 R 05 AL (L))
ORI MR e D B2 LEEE SRS O, R - @R A[)
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%5 20-3 Hh g ol 4 = A IR O REAR A S5 AL (R )
CBCHIR - -0 R AR R, RFAMG AR« o SRl 4 5 )
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5 20-4 NGBS O FFAf S R G AL (JaLTE])
(B - JR - R A BE, BRI A )
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5 20-1 F KRS IS D FE R B K OVFE 6 R B o B R SR

S 5 FH x5 FH T #
R A G . . & B AL (x./Q) (D.Q)
s SW, WSW, W,
KA 2 R A = VW, NW, NN, 3.7X10 4 8.8X 1071
2 (55m) N, NNE, NE : :
Ik : (9 J5{ir)
L i SSW, SW, WSW,
mNRES N B i FRf i%ﬁ%£§{§[3 zﬁWWNz’ Exﬁ 3.7X10 4 9.4X1071°
(9 J5{ir)
S, SSW, SW,
= rr ok i AR = D WSW, W, WNW, | o oo i0-a | 9 gx 108
R . (10m) NW, NNW, N : :
| (9 F51r)
(1 JF
e 2 R B ) o S b
- NGB P @%?i?D xﬁ%&wmy’ 8.2X10 4 2.9Xx10718
(9 J5{ir)
e
. . FR I ) A =B L W o )
JEw H A - (100m) (1 H74) 3.0X10°¢ |8.8x10°2°
A WL B R
Hy O s H N B J B @%%ﬁm ﬂg&) 3.0X10°% | 9.0x10°2°

RS U B Ko OVFR G R B D FFAI (2 72 > T, 28 U T LI & ORREMITH L
TR BE Je O R R 2 SR L, AN S WME D DIEIC I~ THEEBE U 72, REAfE R 2 55 20-2

RITRT,
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% 20-2 & FH P L K OVFH kR 2 oo FEAmRE SR (1/3)

(K& AN 2 2 T8 23 U & & i)
AH ki 4 FH %k} 3 B 4
BAE B R A A S FAAE B B A A G SR
(%) (S/mg) (%) (Gy/Bq)
% 96. 990 3. 7x10 4 96. 990 % 8. 8><10*1 9
%EVE 97. 001 #)3.7x10 4 97. 001 $78.8x10 1°9
¥ 97.013 #)3.7x10 4 97.013 $78.8x10 1°9
?E\, 96. 990 #13.7x10 4 96. 990 $79.4X10 19
iﬂ}‘ 97. 001 #13.7x10 4 97. 001 $79.4Xx10 19
i 97.013 %) 3.8x10"* 97.013 #99.4X10" 9
% 20-2 £  FHRHRE K OFE AR & ORISR (2/3)
(&t = )
AH % i} AH kR i}
SARE B EEfFEES PR B R A
(%) <s/m3) (%) <Gy/Bq>
% 96. 990 #18.3x10 4 96. 990 ¥ 2. 9><10*18
%1’5 97. 001 #18.3x10 4 97. 001 $12.9x10 18
¥ 97.013 #18.3x10 4 97.013 $12.9x10 18
?E,\ 96. 990 #8.2x10 4 96. 990 %) 2.9%x10 18
};ﬁ‘ 97. 001 #8.2x10 4 97. 001 ) 2.9%x10 18
i 97.013 %) 8.2X10" 4 97.013 ) 2.9x10 '8
B 20-2F AHRHERE R OFE R EOFEMRE R (3/3)
(FEF T A LEE A H O A )
AH % i} FH %} 3 i}
SARE B R A A S SORE B R A
(%) <s/m3) (/) <Gy/Bq>
= 96. 994 3. 0><1o—6 96. 994 7 8. 8><1o—20
W < — 6 —20
%ﬁﬂg 97. 006 #13.0X10 97. 006 #8.8%X10
e 97.018 #13.1Xx10° 6 97.018 1 8.8X10 20
?E,t 96. 994 #13.0x10°6 96. 994 $9.0x10 20
% 97. 006 #13.0x10 6 97. 006 $9.0x10 20
H;f 97.018 #73.1X10°6 97.018 $79.0x10 20
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21, PREIEEHL[RZ T ANV F 2=y bOT 4 VA REFEREN O EREIZOWT

PREHEIRSCR T 4 NV F 2=y DT 4 NV Z TR R ER OER R AT oG T
%o LUTICHUERRFIRFFA R L O L 5 FUAERRETT,

1. FREIESEIEREMERERI T 7 1 V& ORI S &

FR A SRR mMERERL - 7 1 L Z DS TERRL DIRFFA &L, 375 g/ Th D, L]
T EHECR B MERERL T 7 VX ORI, 6 f (1 B#) T, PREEREIL2250 ¢ L7825,
2. HMRHIHERSAT ¥ I— LT 42D L5 EWNERE

R SERE R T v a—/V 7 4 VX OIEPERFETAEIE, 16.5 ke/bA X6 il (1 %&fE) T

99 kg TH Y, WMEREIL, 99 ¢ (1 g/kgX99 kg) & 705,

HRHEH SRR T ANV F =y NDT 4 VA RERBER W ERELF 21-1 ITRT,

Hol-1% FREEEBREZ T ANL =y FDOT (VAR EL O SR &

(ESSFS = ol/E-Fos =

H IR S AR i R RERL 1
7T A4 IVH

P S AR T 2 — L
7 4 IVE

2250 g

99 ¢




22.  HRGIEHEIRKCR T 4 v Z NS TEE ) & OHIEITHONT

RIS R 7 VX O, FREEHET = P 72U TR 572D, 7 4 v
B NI G U T Y EE s & D 7 o~ FRICHEE R T 5 8 ilis B O F RO YA S 1 0E 5 71T
< KRBT L7=,

1. ZBETHHIRE

FEANAE B NSRBI O S AU B EE D O B A B AREIX T ¢ L Z HEE IR A
ENT, PTREBERKSRORFHAEDRT A VEROE I FEF ¥ 23—/ 7 (L Z NI
PEME NI IAEN D,
BOIAENDBEEME D 5 6, FLOFE LWEENEE LSEAE O RGBS 22-1
RKROLBYTHY, HHAFRORL ) FHOBMHEFIENKREN, LB T, KHFFva—
VT 4V BIZER A E N KO FR KB IERIR & 72 D,

FROZENS, XI2FEF X a— VT4 NEXAD XD BITRKT D0~ I X DB AT
filfi L 7=,

7B, LOFTrya— LT VFZITHATDHIORE, TOEENT 4 VFZRNICTRVIAENR
HHDEL, LHORIT A NVFRNIC—HRICATHEDE LT,
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H22-1F FLOFELWEENEA LGSO KK E

KSR (Bg)

A A AJA #19.0x10'8
IE = | #1.0x10'6
C s OHH #13.8x10'°
S b¥H #14.5%x10'2
TeO:H 13.7x10'°
SrOH #12.0x10'°
B a O% #12.0x10'°
Mo O % 16.9x10'2
Ce O 14.3x10'2
La,03% #11.2x10'2

2. A A AR

Fo VT TORTEIBET AN ZITER BTV R ZFHEA E L CGEE Lz, SRR LT
il & OALEREFR 2 56 22-1 K27,
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3. fHfiz—F
iz — FIZFQAD—CGGP2R =2— FE W=,

4. FEAMhARE R
AT AU 31T D 2R R OB A 22-2 KITRT, TP 7 ) THORERITK

KTH 0. 4mSv, h Th 5,

1E+00

1E-01 |

AR = (mSv/h)

o
%=

1E-02

0 24 48 72 96 120 144 168

FR OfEEREH] (h)

222 FrPr ) T OERBEROHER
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23. RHE~AZIZXDY#ELREIZHOWT

FLDE LWRENREA LT-5BE O R IR 280 < FHc B W T, LT oG
B E Z, R~ A7 OR#ESREE LT Z2#HLTWD,

1. B EE R REAIZ DN T

[FE BRI B P = B IE LR O — 2 S E T 58 5 ORI TEHIC OV T (B3 0412
%15 #AERRTERES CEATEE TEEERREM) (BUF TE% 0412 55 1
Tl EWVI T EDE 1200 HRT VLR T Y T AEBZ D EIHSRBEEY % &
BOWHIEETH-T, HUABEN10 2V 7T M@ A— FLVEBZ DEATIC
BITHIEEZRY O GG, WL BRELZ 1 FIC> X 1 IV —UL R E
T 570, WEBELTYH, 50 LLEDORGH#EREE HIFF T X 2R 99. 9%l E
DR CA~ A7 DEREZZRBHTEbOTHLZ L) L LTWD,

OLL T, EREAHBEER LA (B diE - SR 2547 A 8 H) Bk

%384 HEHIL, B 28 FROMEIZ LV IR LI KIKN OEE IR EBIEEZ Ofth
DIEET, B3LFE SHOBEEFBRENED HIREZ#BE L TR S NT-ZEX %2R A
TOHBENDOHD LDOICHBEEZMNEFIED & XX, TOBEROEEIZISCTH LA
~ A7, Bim~v AT, A=A AT, BRIFRIREOFNLIFRARERE LKL, 2
B & ZOIERITNEFET 2 97EF I SR T TR 5720,

OL. T, 04125 15 (Frk 2544 A 12 HEHFY)

X fRiEE (5 38 &:BtR)

O F1HEO G272 RARER) X, KRITET 21EEDOX ) K OES R BEFEY
O REIRE O X3 ZIG Ui 2 RO AR #E A X 2 & R Eo
LDOENH T L,

T RER BE T RE R BE T REIR BE
200 1 Bq, kg #8 50 JJ Bq, kg #8 50 55 Bq/ kg LA'F
200 75 Bq, kg LA F

R CAMER | R 99. 9%LL | HifEADR 95%LL b | fifE2h=R 80% L1 L
(8 CAREE 10mg | I
(

&y
i

SmPEOSFTICE | (&)

BRAY(ES)

B UAAEZELL | TN 95% LA E | i8R 80% LA E | TlifE%h=R 80% L
S DVESE

By CABRE 10mg
/m? LT D% FTIC
BT H1EE)
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QB U A~ A 7 OIEERNFRIZOWTIE, 200 HR_7 LViEXa 7T LD 2 5 HigH
KFEFEMEWROVEETH ST, MUAREN 10 SV 7T LEYFA— N EBZD
GAmiZ BT 1EEEZIT O 56, WX HREZ 1 I 1 IV —~UL R E
T 57D, WEHERLTH, 50 LA EORREREE IR C X DN F 99.9% L
O CA~YA 7 DEREZBBEHTELDOTHLZ &,

2. VAU A—H—IT X DRPAREIRASE R I ONT
B~ AT EMAL TNDY AT A—H—|ZBWT, £HE~A7 (X5 FEHAWRIL
) IZOWVWTOBRMEIZMRAE L TWD, AL, BatEa o2 FrzHu,
PRMEE A EH LT b D TH D, T ORRITE 23-1RITTT LBV THY,DF=1. 21
X10° &+ R A AT A Z L 2R LT, (7 4 v Z OFimEEIL 0. 083%LA
)
H23-1FR R A= —IT X DBRYMRER A R

) 4 W§fEI T4 10 M4
AN DR - . e
H R H DR Ve Ul
(Bq cm®) DF fi& DF fiE
(Bq,/cm?®) (Bq,cm?®)
9.45%x10" 2 4.17X1077 2.27X10° 8.33X 1077 1.13Xx105 BT : 20L, /min
BRIESE : 30C
7.59%10°° 6.25X 108 1.21X10° 2.78X 108 2.73%x103 A 959 RH

F77, ALK AZ A=A —IC LV 2~ A7 ORI EEREL TEY, &RKT
H 0.01% ThHoTo, ZOIILEERARE (7 4 VZFRE) HOEtE SN D hE
B0IK 1,075 ThoT-,

3. PR HIPRE BAENCBET 2 8AE - FIEic >\ T

RS BT T, EUREFICBWTEMMNICENOERERH D Z LD,
FARBNZ PR PRFE B ICB L THAL Th 5,

FTo, BHEBEFERETRER L OEMZ, HSREICRET 245 - s
Ehiti L TWD, sERMICK2FEO L E T (0T 4 7T AF =2 LI R
HEHAMIMIC BN T, R (7 4 V2GR egte) 2% 2Bk TEHXLIIEL
SR ARERZEMTE TN D Z L 2R T 5,
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24. EIRE OEBIKRITONT
HRFEHRE O Il == BRI 5 2 B OB I, FREROYEIFRE (6 H 2 23%)
ICHEESEFHE L, T <FHMmcR VT, FHM I < o B8R K E < 2 28R,
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[B%E1-1 NUREG/CR-5901 DY

so-called "quench" temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,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 carefuily 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 distribuaed over the range of 0 to 0.1.

(8) Density of Suspended §glzd Among the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 glem®) or $i0, (p=22 g/em®) from the concrete and
UO,(p = 10 g/em?) or ZrO, (p = 5.9 g/em?®) from the core debris or any of a variety of
aerosol materials, It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/cm’. The upper limit is chosen based on the
assumption that suspended U0, 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 § is the
weight fraction of dissolved solids. The sxgn -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 liguid is:

a(w) (1-8) for e <05 }
o T {a(w) (1+S} 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 particie 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.

(1D jon. 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,

U02 with a solid density of around 10 g/cm® is the predominant aerosol material. As the
mteracuon 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,O; Si0,,
and CaO with densities of 1.3 to 4 g/cm® become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.
Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping 1s taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/emd.

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 caiculated from the Davidson-Schular
equation:

6 13 V v
D, = e( ) — M
- gu

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:

» = 0.0105 ¥lo, /glp,~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£1-2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5D ¥k K OVFRER O 2L

9.2.1 Aerosols in the RCS

9211

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
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.

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). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range(‘elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 um) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter
sample is eliminated and “below detection limit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment

9.2.2.1 | PHERUS 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 um; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 um. Geometric-mean diameter (dsq) of particles in
FPT1 was seen to be between 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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2.2.2  Meadow grass and crops
Elemental iodine

Methy! iodide

There are fewer data for methyl 10dide than for elemental 1odine, but all the data mdicate 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 107% and 10~ m s~
approximately. Again, there are no strong reasons for taking r; to be a function of windspeed, so it 15
ebic a constant. Based on the limited data available, the ‘best judgement’
d the ‘conservative’ value as 10~ m s~ Where there is uncertainty

as to the chenucal species of the 1odme, if 15 clearly safest to assume that it 15 all in elemental form from

recommended that v,; ip=takeas

value of v, 1s taken as (L0

the viewpoint of making a conservative estimate of deposition flux.

223 Urban

Elemental iodine

Methyl iodide

There appear to be no data for the deposition of methyl 1odide to bwlding 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 recommendations 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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