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F1-9FR EHEHN U ~BMMEOADA VYA T~ BOFHEIZ WS
JRR RN OFREFEARETRE (30 HFEH)
REZRLX 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 2.3X10t° 8.0X10%3
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 6.3X10'°
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 1.5X10290 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'° 9.5X10t6
1. 33 1.0 < E = 1.33 2.2X101'° 9.3X10!°
1.34 1.33 < E = 1.34 4.8X10'6 4.8%X104
1.5 1.34 < 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 2.9X%X10'° 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 55 < E = 6.0 0 0
6.5 6.0 < E = 6.5 0 0
7.0 6.5 < E=17.0 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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(1] Wbl KBS 1 F1 38 BB AT MR O BIE < FEMTFIEIC DV C (HLR-021 5T 9)
[2] “The General Electric Pressure Suppression Containment Analytical Model” , NEDO-10320,

W

General Electric Company, April 1971
[3] “Reactor Containment Leakage Testing and Surveillance Report” , USAEC Technical safety
Guide, Dec. 1966
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O EFHIMEOBIME BREThH o722 LD, FlllEShEZ TG AAFRT %S
TR BRI DL BTS2 IR O A 0@ S &R 6D 5 72 8O O JR FE5R
FEHEFEUE © 2003 (THEOE, FHFRENLTRER, EIRBEEMEEERSOLYID
JER FEBR (1982 A7) LIRRIZH R S B b B L, 2005 FEDORELET —# & AV TR
1 SR % S hE L7z,

3. 2005 AEFE DK G T — & W THEITT 5 = & D224 M
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MEFHHICH WO RS T — X ITHONWTIE, [REBEHIEWFGRHWE S 1 FRIORET
— X EER LTS, K8 (BBSM) TiX, TOFEOKREN ELITRFETH 20 ED
ERFOKBEEORKEER ZHWTRET A ZENEELNE LTINS,

EDZ Ent, 2006 HEDORSRT — X 2 N5 Z EORMMEEREHTORRT — X LIt
L, LFO 1) (oW THERT 5,

(1) AEE S ARF OB BRI I D AR
(2) BHAERE

4. FHE RO EFT IO D FHRHRE & SR ERRE O MRS 5
(1) ABE PR O EFH R O 2 FHRHE EE O ot DG & D H#gk
FEFSIFOBREAHRICH O DHAREICOWT, BEIHMIICHNSKE (2005 45)
ERHTORSG: (2015 4E) L O AT 72, TOFER, 2005 FHEK SR TOMLHRESX
2.01X10 %s,/m®, 2015 4FELGR TIE 2.04X10 °s,/m®> THh 5, 2005 L% L 2015 4F
FEDARIREE TR 1% O GREFESHIFLR O AR EE OFL® O 30%LIN) Th
D, 2005 FFEEDOKRT — X ITRERMEIT 20,
X PERE NS BIT AT O 1 KEOKRR T — % % W2 OFEXHEE 2/~ S
FinHREL, TOREEEN 9T% ST HHRELAZRH L, &N ORKAEE
g
(2) REFEME
a. RREICH - BLHIFRe
MBI HWIZBIREER TR 6-1 RO LB Th D,
n¥, 3ELLT, HFEOXGEE OKFMFREG R, NIRRT SLEIET) o
BUAELSRICOWT BEH L7,

H6-1 £ BMEITHW BT

TR E - FRTAEH LI g2
@ 2001 44 H~2013 43 A o SO PN T Mt
(FREEIERCHT 10 FEORRT —#) (H1 1= 10m, 81m, 140m)
e o S M PN A T S
2005 4 (#1 - 7% 10m, 81m, 140m)
2005 4F 4
~ @ 2004 4 4 A ~2016 43 A
o Juysenll <HE>
2006 4= 3 A (B 10 FFDORET —H) K EH S
o IINAL TR I IR AR S L
FIT

1 2006 FFEITRRT — X ORKJERE - OFEFHED B RS
2 FCHNBI S B 8 Im (X HME R E T OYERFET DT —Z Th 503, [G DR RME
w RS 5 72 Rk
b. FRE L
NEBEROFEAREIZET 5 F o€ O FNAIC & 0 BEEREZIT 72,
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c. MEME (D~W® FARERSHR)

MRERRITFE 62 KDLBY THY, RFOKET —F (2004 44 H~2016 £ 3 )
EHWESGATYH, AEAE (BRER) 5% COFEAFIIV 2L, GERBINIZRV, F
7o, KFEOKBREBEDOKRT —ZIZBWNTH, AEAE (BMREK) 5% TOEAHIL 2
<, 2005 FEDRGT — X X BEFE L ITHWr S vz,

562K BUERIR

FEHIL
S PR L 5 5 %
T E A AR N4 TR
N Wbs | Hiks | ASHs |
Hh_F & 10m o142 110 PR B H e A
m” m
EE g
D 1 0 1 3 [ — -
2005 4
@ 3 {# 1 1 4 1 1 & 3 &

%1 D 12001 454 7 ~2013 453 A (HEKIERHT 10 FEORGRT — )
@ : 2004 4F 4 H~2016 453 H (i 10 EOGR%LT —#)
2006 FFEITRGR T — & O KPR E T2 DFEFHED B ERS

X2 BN BLRIHL S B 81m [ I AR EFT OPERFEHE DT — 2 Th 573, [RDFFHE
M % TeRd 3 2 7 O RFh

5. BEFMEIC L D FAIH B O EFHNIC 5 2 5 8

B EREIC OV, BB B 17 THH, RG] N ESE 10 HEIZOWTE
NENREZIT> TV D,

FREFHHIC W D55 (2005 ) ZRATOKRGET —4# (2004 44 H~2016 43 A) T
THWE LT, BOROZEAR I - E 140m OIS T 27T HA T 4 HTH - 7=, TEHAIS
NEHEBIZOWTERT S &, FHINZHBIZETRIAMNEBSEE TH Y, TOFILE
NE, E, ESE, SSWTl?,

ZIT, REAOKRERT —F & MW IZG6 O EI~O AR T 5720, TSN
R DO FEIRTREEIZDUNT, 2005 4EFE & 2015 AR A5 6-3 KD L0 g L7,

ENE, E, ESEIZDOWTIX 2005 FREIZH L 2015 4FFE1X 0. 5~0. 9 {5 FREE O FH R
720, 2005 R TORMIXRSFIZ25EM & 72> THB Y, MEFMERA~OREL 5 2 720,
2%, S SWITOUWTIE 2005 4R FE {256 L 2015 4R FE 135K 1. 1 A5 ORI E L 1IZIFR%ETH Y,
F72, S S WITHHE DS AR < FERHR EE O KTAL & 1372 B 72 e OB R R~ D F 8T
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AQTAN

55 6-3 3% FEH &S U7 A A OAH R AL O HLERE R

FARHREE™ (s,/m?) FAXFIREE™ (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 WA OMXHRE Z/ NS W bR L, £ORBHEN 97%I24 7

B R 2 S
g i
2005 FEEDRBET —H HHWD Z EORUEERFTOKRRT — % L DOIIZ L VEHME L
TRERIIUTOEEY,

(1) ABEHEHE OMEBFRICH WV DGR EICOWT, BEFMICHW 555 (2005 )
R DESG: (2015 4EFE) TOFHEMBRICOWTHE AT /5, K&fEshciilish
TWAHXHEE OFZLEE) (30%LAN) OFEPHIZINE VD, 2005 FFEDKRT — F IR FRMEIX
AR

(2) 2005 FFEDRGE T — FITDOWTHFERFORFIRG T — 4 (2001 44 H~2013 43 H) K&
OIRHTRRT —4 (2004 44 H~2016 4F 3 A) THEREFEMELIToofE R, AT 722
<, BRER¥EIMI W, £, [REFHICTHET 5 2 LRI TV DIRFOXLEE
DERET —ZIZHBNTH, 2005 FEOKGT — X ITHAEIT V72 <, BEFELITHBT SN
7200,

(3) BLEAREMUE IS THERI S U7 A OFESHE B IZ O W T, IFTRRT — 4 & X TIRSFIY,
HOHWNE, REFRFEL o> TEY, MEFHIER~DOEELH X700,

LRV, 2005 FEOKSRT —F i @Ea Ml 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
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(KA g b SEhEAT)
2t TRILE | T~ AR e TRVX | T~ B SRR R
(MeV) (Photons) (MeV) (Photons)
1 0.01 7.8%X10'8 22 1.5 2.4%X10'8
2 0.02 8.7X10'8 23 1. 66 7.5%X10'7
3 0.03 1.0X10'9 24 2.0 1.6X10'8
4 0. 045 1.4X10290 25 2.5 4.6X10'8
5 0. 06 5.3x10'7 26 3.0 1.3X10t7
6 0.07 3.6X10'7 27 3.5 1.5X101t°
7 0.075 2.0X10'° 28 4.0 1.5X101t°
8 0.1 9.9x10"'°? 29 4.5 5.0X10°
9 0.15 4.6X10'7 30 5.0 5.0X10°
10 0.2 5.6X10'° 31 5.5 5.0X10°
11 0.3 1.1X1029° 32 6.0 5.0X10°
12 0.4 6.6x10"'8 33 6.5 5.7X10%
13 0.45 3.3x10'8 34 7.0 5.7X10%
14 0.51 1.1X10'9 35 7.5 5.7X10%
15 0.512 3.7X10'7 36 8.0 5.7X10%
16 0.6 1.6X10'9 37 10.0 1.8X%10%
17 0.7 1.8X101'9 38 12.0 8.8x103
18 0.8 5.4%X10'8 39 14.0 0.0
19 1.0 1.1X10'9 40 20.0 0.0
20 1. 33 5.0x10'8 41 30.0 0.0
21 1. 34 1.5X10'7 42 50.0 0.0
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(KA 2 N Ehi )

2t TRAX | T~ R TR R e TRIVX | T AR TR

(MeV) (Photons) (MeV) (Photons)
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 8.0xX10'7
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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F1l-6FK HET L ~VBEORRADA Vv A T~ BOFEMZHN S
T ARIVXRERN T o~ MR AR R (3/4)
(BSA A gRX > D Eht%)
g | TRF [HOBEGRIRL | o | =RAE [ < BB
(MeV) (Photons) (MeV) (Photons)
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 3.5Xx10!1
7 0.075 5.9x10'° 28 4.0 3.5Xx10!1
8 0.1 2.9%102°0 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 1.1x10'° 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 1.3X10%
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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F1l-6FK HET L ~VBEORRADA Vv A T~ BOFEMZHN S
TRV RERN T o~ MR S AR R (4/4)
ek

2t TRVFX | T AR AR e TRVX | T~ B SRR R

(MeV) (Photons) (MeV) (Photons)
1 0.01 3.7X10'°? 22 1.5 6.5X10"8
2 0.02 4,1X10'° 23 1. 66 1.3X10"'8
3 0.03 4,8%10'° 24 2.0 2.8%X10"'8
4 0. 045 8.3X102° 25 2.5 6.2X10"8
5 0. 06 1.9X10!'8 26 3.0 1.6X10'7
6 0. 07 1.3X10'8 27 3.5 1.5X101t°
7 0.075 1.2X1029 28 4.0 1.5X101t°
8 0.1 6.0Xx102° 29 4.5 1.1X10°6
9 0.15 1.3X10'8 30 5.0 1.1X10°6
10 0.2 1.7X1029 31 5.5 1.1X10°6
11 0.3 3.4X102°0 32 6.0 1.1X10°6
12 0.4 2.7X101'° 33 6.5 1.2X10°
13 0.45 1.4%X10'9 34 7.0 1.2X10°
14 0.51 3.7X10'° 35 7.5 1.2X10°
15 0.512 1.2%X10'8 36 8.0 1.2X10°
16 0.6 5.5X101'° 37 10.0 3.8X10*
17 0.7 6.2X10"° 38 12.0 1.9X%10%
18 0.8 2.1X10'° 39 14.0 0.0
19 1.0 4.2X10'° 40 20.0 0.0
20 1.33 1.3X10'9 41 30.0 0.0
21 1. 34 4.1X10'7 42 50.0 0.0
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Ve T VDI LENBARESE O C s 1, C s OHDO—ERNKAHERA~BITT 2 AIREMEN B 5,
712 L, ZOHAETYH, RIA U A DIENEIRIE RN LEEEZ N LTEGAEDOC s —137
o (FS34 7 AT 18TBg) 1A SN & E2bND,
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15, FRBIFEOEEMEFE (F00%F LWEE) (AR 2803 < FHIlIZ R0 2 -k i 2 N
(2B 1T DR K 5 FEOHRILEDNFRIZHONT

1. EERE L S RO BRILERORE

JRFIFREANA 2N COMERE L 0 ROBREZDR L LT, BRILEF9.0X107 1 (1/7s) URFIFHE
IR BEN DI RAFERDD 1,200 £T) ZHVTWS, LLFIC, HARLEROR HICBT D%

TR,

JRF ISR RIS IS T DR L 5 RO HRILEICOWT, MEVENRFIFEETHRE (U
FTINUPEC] £EW9,) IZLDME NER I FEENURE G-1465 O Y — A X — L% T2l
S E B EOFGICEI I 2 & E (Eak 10443 A) 1 1I2B8W T, CS E (Containment Systems
Experiment) A6 FEERIZESERNRIN TS,

E%b%%*“ﬁf@ﬂwioﬁwﬁﬁm%4%ldUg/m)&Té&,ﬁ%b%%ﬁ%ﬁ

Téﬁ%ioﬁﬁfp®ﬁfﬁm(h®)iﬁlf%éh HARILAE R L 1 3R to 1261

éﬁ%i?ﬁﬁrﬁokﬁj BUILEHEOFRRE o1 ZHV K20 LBY LD,
o~ 1)
. Maf o
Ag= i 0log( 0) (X2)

728, NUPE CO#HEETIE, Nuclear Technology “Removal of Iodine and Particles by
Sprays in the Containment Systems Experiment” ®OFt# (CSE A6 3FEE) LU, KL 045

BIOEKE S BOXMIRE 10° ug/m® RLOREH 30 47iC iéﬂwioﬁ@wm@r
1.995X10* g/ m? % ERITRAT 52 LT, K30 LBY, WML HIFROHKRILEFEI 0X10~
*(1/s) ERHLIZE LTS,

1 1.995x10%
x,=- (

~ -4 -
d 30x60-0 105 ) = 9.0x10 (3)

DO BHRILEZFRIL, BNWL-1244, “Removal of ITodine and Particles from Containment
Atmospheres by Spray—Containment Systems Experiment Interim Report” ® C S E A 6 FEEriZ
X DML X O BOSKHHEIREORFRIZ L 2R TCE S LD TH 5, R4 0 45005 30 75 DR

BAIE, K OFOREENLL, BNERAT LA ZEB L TR WHEEYIEI OIRREAE i L C
WarEEZLNS, (B 15-1 M)
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12 T 12 min

L ELEMENTAL IODINE - RUN A6

| DROP SIZE: 1210 u MMD
FLOW RATE: 49 gpm
TEMPERATURE: 255 °F

B PRESSURE:

44 psia
SPRAY ADDITIVE: 3000 ppm BORON
NaOH - pH 9.5
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50 100 150 200" 1550 1600 1650
TIME, min

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

®15-1 CSE A6 SZBRIZ L 2 ek X 5 RO (LN

2. CSEZEBROBEHIZONT
C S E SEBRGAMF & U 3BT O SME O Heile & 55 15-1 KR,
% 15-1 3R C S EFEZBRSEM & dEEE 8 E P Ol & F otk
C S EZZ5R® Run No. T
AR R ZER [FI/E [FIAE [F/E
FHR X
PRIRSIE ) #10.20 0. 22 0. 24 #90. 47 PLFH
(MPa[gage])
9% /=98 [F .
” %‘;ﬂg{ #1120 #1120 #1120 #9200 LI 4
pleres w5 56
2T LA iR 2L 7L fi R
%1 R.K.Hilliard et.al, “Removal of iodine and particles by sprays in the containment
systems experiment” , Nucl. Technol. Vol 10 pp499-519, 1971
%2 R.K.Hilliard et.al, “Removal of iodine and particles from containment atmospheries by
sprays’ , BNWL-1244
%3 R.K.Hilliard and L.F.Coleman, “Natural transport effects on fission product behavior
in the containment systems experiment” , BNWL-1457
X4 FHIES S — T v AT DN R T R OSRASIRE OMA A PEFTHE SR L 0 504
X5 A6 EBRI AT LA ZAF ) FHERIED, BRILEROFIITIL 1 BIHDOAT LA EANZIHIT 5
RIS N OIREZE L LV EREL TV D
X6 IR A T VA ZEMET 505, FHl_ I3 L 5 FOBREDRICK L TIXRRILE DA EE
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L, BB A T LA IZ L DREDFITEBE L7220

7 aa

ATVAZHEHALTCHWRNCSE A5 KA1 1 ERICEIT 58K X 5> FOFRFIFHRNEL
PRI DR 2 L2 55 15-2 BUR T, W DOIEEIC OV TIXA 6 L RO 2Rt L &
HIZT, PVIIRE L VGO 1 FBEE TR T LERITESH ERDERNR R oD, 12, XKE
SRP6. 5.2 TIX, B FIFkARRN O X 5 FRIREED 17200 12725 F TIEEHE X 5 FOBRENR

RIAFEFND E L TND,

10

g
RUN A-5
ELEMENTAL
10DINE
16 typ 1352 0.5 min

C_. GAS PHASE CONCENTRATION, pgim’

9

MAIN ROOM

. ——
-
-

100 F

G- GAS PHASE CONCENTRATION, ugim®

FIGURE B-5.

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

RUN A-11
ELEMENTAL
10DINE
Y 16+ 0.5 min
MAIN ROOM
(12 LOCATIONS)

L, hr

FIGURE B-So

5 15-2 CSE AS5KOA 1 1 ERICBITHAEE L HFED
SR IP RS AN 2 PN RFH R I B O R 21
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B2 YH|
I

Fy
4

s
- #
I
U
I
— T
i BOTIOM ROOM_ . —
" 10 il € gy e — n
I 0o ¢ 8 12 16 2 24

Concentration of Elemental
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A%V, HEEHN

KREWEEBRILERIIRELS DL EZBNDTZH, CSEFERE RS _FEHO LT IE
DI A5 15-2 RIRT, R H C S EERR & HH REMOLERmMBIIFERE L 2> TS

ZEDHERBTE D,

% 15-2F% C S EZEEREdES FEITO LR IO g

C S E EBr{fR HOEEE —FE BT
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16, FREIEE O JEEMERS (P00 LWRE) ITRDBIEFHIICRS T 2 Ly ay - 7
—IVTDORZ T TIZ R DRER KL HE) [2o0nT

Ty vary s TV TORAI T TICE DY D FROBREDE LLF IDF) 2n9,)
L L, Standard ReviewPlan 6. 5.5 {122 DF 10 #%E L C\5, Z i Standard Review Plan
6.5. 5128 WT, MBI IFRORI F LTI DBREDRE LT, Mar k—IT&,UMa r k —
Mz LTCDFIOLLT, Mar k— LI LTDFS U FE2TEETLIHAE, FRCHELZLELE
FTHRRBLTHRV Lo 2R I2ES<b0THY, MR RKEFTIIMa r k — 14
R MAERERA L TWAZ s, Y7L yiar « F—ILOWEOAECEL LT, DF
10 Z@EHTHZ L& LTS,

¥, AL RICOWTIETAROMWETHS Z 000, KD F OZBRITITHFEL Thien,
B IREDFEDODFIZOWTUEL,MAAPTOAY JE 0 7R T 77 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 vary s SNV TORY T TN - FBOREDRICEET 2o Iz >N T

BT ova =V TOART T T LD L ) FOREDRICET AMMOMA L LT,
SPARCaZ— RNIZLAEEMENNIUKAEAKDPPOSE I DONICT{TOIV-FEERNRH 5.

l. SPARCIa— RFICX DAL

Standard Review Plan 6.5.5 D5 HCEA*  1ZBW T, SPARCa—KZHW=ko5F DR
TEUZIZEDBREDREFHRE L T D, YZUERTIE, Ma r k — I BUR- PRS2 2 T4
ELTERESYFE (12), RKirIREHIFE (Cs 1) KOFEHKELSFE (CH: 1) ITxTDHRA7 T
EVZICEDBREDREZFRE L T D, SHERHRIIHE 16-1 o LY TH Y, ML S FRITx
5D F IR/ TI0RETH D,

7wk, BELFL S —7 AL, JRFFERERERERTH Y, DIToFE ERAEE L TV
Do

* W PERFIZ I\ THIEAR O AR R AN

s BEUWF DRIV AT LMIEENY 508, AP LVE T Ly va y s T O ERE

71 % i

< JRFARE B AR O EREHE OFE AT K0 A B LIfER, OB ENREAE

%1 P.C.Owczarski and W.K.Winegarder, “Capture of Iodine 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 SPARCHERME BHFEDF)

UKAEAKOPOSE IDONIZTirbizFER

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

NFZIBWTERDPMTOI TN D, ERIERE S 16-2 KO 16-3 [X, TR K OFEBFR

ZH16-1 KLU 162 RIRTHF162ROLEB, WL >FEODFIIH/NTI4TH D,

X2 AXFVADOY 47V 2 (EKRBORIBISEK B HF (SGHWR) ) OZKMH & 27 MMZBIT 5
K25y G DIRFF 2 TR~ 2 128D D F2BR

W3 AA ADR—IV v = T T AT ONTZKFA~OTARELSFZOR 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, HRBIEE O JEEMERE (002 LORED) (26 2903 < FHlIC 31T 2 T I gt~
DGR DI EIE DBEIT DN T

RE~OHH R, FNEEEIR FFRMAERN~OMEEIGER L2 & THNT 5, (%
1 /)

RPN AR~ D I BB OFHIC S 72 > Tix, FEFMS TV 4 TRBEL O CA+mE
SO ENRP R DA EIR (BT /1 EIRE RO EE A& E) 1ZB W CRTFE AN
R THEHINR T 5720, 2077 MREZEEETRRZ2MAAPa— RFE2Hns 2 & &7
D0, LFOBLENG, K0 FEREICH LR FIF SN AR~ DI R AR O EIG 25 E T
%72, NUREG-1465 O&IR Z HWWTH - (RERMAFE O HEIS 2 M1ET 5, 728, #E <G
B2 588 U CXEERMEEREN D OFGMEE AL L 72508, NUREG-1465 D1 % I\ CHiIE
T B AR D O BEPEEHIEEIC OW T OIS FHME~DOFENE Z D, TOBLED
B &0 EEBICHN U723l & 95 728, NUREG-1465 DR Z2 Wi EIS DHIEEZTT 9, MAA
P fENTRE R A8 17-1 3812, NUR E G-1465 O Z AW T E L7ofE R A2 5 17-2 RITRT,

B17-1 % FHEIS OFFlAER (MA A P EHT)

BeFR 2 L— ﬁ%ﬁ%%?%#%ﬁfﬁ@% %m@%Eﬁ%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 9 4.4X107° #13.8x10°7
Sr0 %A #18.6X10° #12.6X107°
Ba0 %A 19.1x10°° #11.5X10°°
MoO - % $9.1x10°° #13.5X10°°
Ce02 % $1.6X10°° F11.1x10°°
Las03%H $1.6X10°° F11.1x10°°

X1 NBUREE 2 ALz UFG LA
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B1T-2 & FHEIE OFHmRS
(H « (EHERMEOHE 7 L — 7ok A HIER)

eff 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 #18.9x10°1°
Las03%8 #12.7x10°8 #13.6x1071°

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

OTM I A& S5 — 7 /I EFTFH T OB FEEIZONT

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

—J5, TMIXEEHE R REITES COBMEEND, FMARELESICRBEL
B SN DRIRENE, £ OB Y AEOEEREOHE THY, H - EEREOWE D
B EIEREOWE L R TLOETHDL Z ENbhro T 5,

B 17-3 1L, TM I FEH% ST SN2 BHEER ORI FERTH D0, i AEE
MR (B30 L0859 HK) DRFFENERIMNIFNEEROEOBRERTE SN —FT,
e R IR ENR FFEERIRFF SN TV D LW IRl & 22> TV 5,
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B17-3K  TM I FERIZEHMN S A7 B MR O S O /R EHI &5
(B3 : %)

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

t LEEOIREAEEELEDT I (BLHITH T ALY D=8, CCTORBEFIIFLAORUN)—EXRELE
BB HHERELGEOTLES, LIz T, SSITRBFEINFZIDA RN ) —ECsbtREFETH I EEZ D,
X3 AHEEIG =Y T ARELOGHTHER, ORI GEN 2 22— REHTHE R
L TTM 1 — 2 SHEOFRAEMIERS: JESE, H BRE, BHHBER AR 5EREE
No. 4 (1990)) |

Vol. 32,

£o, B IT-4 R, \BEH IR I ERTHESR M S AL SR AT O R VR
MDY 7N TRERTHLN, b L <IN TV D DITE#IEMHEEE (T A0 K 9 H)
ThHY, ZOF ARV I AR (ND) LW IFERLL->TND,

T4 R BEE T EET AR ISR ST

s b D 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(#92508) T1E+03 2.6E+03| ND| ND| ND| ND ND| 1.7E+02] 1.8E+04| ND ND! ND

H g

D R

5 7] (BR) HP

(http://www. tepco. co. jp/cc/press/11040609-j. html)
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Fes(T) = Feson(T) + Micls s (Fes1 (T) —Fesou(T)) D

Fes(T) DRI TICEBT S5 C s OREIS

Feson(T) A TICBITAC s OHZ V—7DHES
Fesi(T) R TICBTHC s 1 7 A—70HEE
My AZIEE®ZO 1 OFNEREE R

Mcs :@EE%@Cs@ﬁW¥%$%

Wi : T

Wes C s 0) &=

(2) o - RO S L —T

HUEIRFEMEDORFRE 7 L — 12OV T, MAA P HE LR EE IR AT, M
AAPITOFERNHELNTZC s OBHEIS, HHATL—TOMHEEGREINUREG
~1465 OHIR ZFIH U T EIS 253 5,

22T, o ARIEREOREICE T D U EIS ORREIE D B, IR R D
DI ONWTIEIFR A A, A FERA~DIFZVICOWTIZC s LE—ICRD b0 E LET, H
GREEDD 168 REFRIRRFRIZIIT 5 C s OHFIE IR T 5 Yiisfi 7 L — 7 O ElE o
FEHRIINURE G-1465 THEOLALZHRICHE LN E LT, X2 ROX 3 ICESEFHET 5, £
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176 % NURE G-1465 TOJRTFIFAENE 2N ~D =&

BEs N —7 ST A B~ O H B 37
Cs 0.25
TeO2, Sb 0. 05
Sr0, BaO 0.02
MoO 0. 0025
Ce0» 0. 0005
Las03 0. 0002

%8 NURE G-1465 @ Table3. 12 [Gap Release] &N TEarly In—Vessel| OfEDFN
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W5, REHI ST P R A g M S IR E CHBIN R T 5728, JRFE A
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X ) BRI KTT HFIEEIS & LT, R.G. 1. 195 “Methods and Assumptions for Evaluating
Radiological Consequences of Design Basis Accidents at Light Water Nuclear Power Reactors”
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£ 9 FBOILFEREICH T D IEEFIGIZONT, JF T IFHMNA SR~ O A O ik il & ok
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% (HELHYFEDH L, ML S FIT%EB 27, AL > RITEHEE 5FD 3% (0. 15%) %
HBZ 72U (96%DSKIT-1R)) o

pH FHHEN SR W ATRRIEN B 2 A1, B L O FADIBE SN RKEL D LOMRALH D,
Y O ROTFHEFENREL T AEHE > BOTFEHELREL 2D, B X O RITE TRk
WIRERN TO BARIEEIC L 0 —E OBV RN RIAD DIkt L, AL 5 FRILFERROKE 5
RIADIRNZ &G, JRFIFRMNEIRINB SO OBLEN G XA L 5> BOBEBNREETH D,
LMo T, R Cld & 2 ROMFHREHEOFEEEOREIZOWVWT, UUTFOLBYBFL, &
E L7,

NUREG-1465 TliX, KL 9 ROLFHREHEDOFERIGIZE LT pH 23 7 K O%E COEHE L ED
FLIR T2V s, X9 B EEOREICE LT, NUREG/CR-5732 “lodine Chemical Forms in
LWR Severe Accidents” ZBIH L Tu %, NUREG/CR-5732 TI%, pH & X 9 EDOFAEEIA IR D H R,
& LT, pH AR T - THHE L 5 B0 EI S 283N 2m R 2R"7 & &I, pHillEN e S
NDGEE RN IR WIEEZNENIZOWNT, ERFEFO X S FBFHERICE L TERO T
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Bl 9H# (TARKONRIRIR) &2 2BENEMT 5, £72, AL I RIZONTY, pHillEIh
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% pH f#E & T 72\ Grand Gulf }2 OF Peach Bottom DFEAfFE HAC X 9 BOGFERE NN &,
BT < G BRSSO EE L@ R ZRETH 2 L, LVOBENLELEL, B
18-3 KIZ/R T R.G. 1. 195 D I UHRDILFIEROF ARG EHWDL Z & & LT,

18-1



5 18-1 4 HE KSR pH ##E L1256 0 & 5 MEFTERE

(NUREG/CR-5732, Table3. 6)

Table 3.6 Distribution of iodine species for pH controlled above 7

Plant

Fraction of total iodine in containment (%)

Accident

L (g) L (9 r® CHil (g)
I Grand Gulf TC y 0.05 0.03 99.92 0,00I-I
I TQUV ¥ 0.01 0.03 99.96 0.0003 I
Peach Bottom AE y 0.002 0.03 99.97 0.0001 I
| TC2 y 0.02 0.03 99.95 0.0004
— — — — — — — — — — — — _— _— — — _— — _— _— — _— — — _— — _— -l
Sequoyah TBA 021 0.03 99.76 0.004
Surry TMLB’ y 1.9 0.03 98.0 0.03
AB ¥ 24 0.03 97.5 0.03
% 18-2 & HAKFHFFO pH A BE L2 WEE O X 5 FbFRRE
(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)
I Grand Gulf TC v 26.6 153 58.0 0.2
TQUV y 6.6 183 75.1 0.06 I
Peach Bottom AE y 1.6 216 76.8 0.01 I
TC2 ¥ 109 18.0 71.0 0.07
— — — — — — — — — — — — — —_— — — —_— — —_— —_— — —_— — — —_— — —_— d
Sequoyah TBA 69.2 9.9 20.5 04
Surry TMLB' y 97.1 1.5 0.7 0.7
AB y 97.6 1.2 0.6 0.6

%5 18-3 3% NUREG-1465 & R.G. 1. 195 (1281T 5 L 9 FEDOLFHIEEE DIEEEIS O ik

NUREG-1465 R.G. 1. 195
R X 5 3R 4. 85% 91%
AL O H 0. 15% 4%

AR NI 95% 5%
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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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NEA/CSNI/R (2009) 5D ik K O ER O 2L

23#1-2  STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,

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
e a constant. Based on the limited data available, the ‘best judgement’

: Lf | : .
hnd the ‘conservative’ value as 107 m s . Where there is uncertainty

recommended that v, |pteketa

value of v, 15 taken as (L :
as to the chenucal species of the 1odme, it 15 clearly safest to assume that it 15 all in elemental form from
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 10dide 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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