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PRI < #11.3%x107
BRI SR T P §
i AR < #1.9x10"
(R85 ) - §
At #3.2x107"
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FA—3 T4 VZNOREBRERE (BEBRGDS 2 SRENTZSE

T L F — (MeV) FER AR IE (photons)
FIR LR (BN S 168 R4 IFR)
(fRFE=RL¥—) 6 1k 7 5k
— 1.00X 1072 9 2.2x10" 9 5.9x108
1.00X 1072 2.00X1072 K 2.2x10M" K9 5.9Xx10"
2.00X1072 3.00X1072 #93.1X10% #)8.3X 10"
3.00X1072 4.50X1072 #96.8x10M ) 1.8X 10"
4.50%X1072 6.00X1072 9 3.4x 10" $99.2x108
6.00X1072 7.00X1072 #2.3x10" 6. 1X108
7.00X1072 7.50X 1072 9 4.3x108 1.2x108
7.50X 1072 1.00Xx 107! 2. 1x10" K9 5.8X10"
1.00Xx 107! 1.50X 107! 9 2.0x10M" K 5.4X10°
1.50X 10" 2.00X 107! #91.5X101 9 4.0x10M
2.00X 107! 3.00x 107! 9 2.9x101 #98.0X10M
3.00x107! 4.00X107! 9 4.5X 101 9 1.2X108
4.00X107! 4.50X107! 9 2.2X101 6. 1101
4.50X 107! 5.10X 107! #93.0X10" #) 8. 2X 10"
5.10X 107! 5.12X1071! 9 1.0x10" Ky 2.7X10°
5.12X 107! 6.00X107" 4. 4x101 9 1.2X108
6.00X107" 7.00X 107" #95.0X 101 9 1.4X105
7.00X 107" 8.00X 107! 9 2.2X101 9 5.9X10M
8.00X 107! 1. 00X 10° 9 4.3X10" K 1.2x10%
1. 00X 10° 1.33x10° #91.0X10" 2. 8X 101
1.33X10° 1.34X10° #93.1X10" K9 8.4x101
1.34X%10° 1.50X%10° #95.0x 10" 9 1.3X10M
1.50X%10° 1.66X%10° #93.9x108 1.1x108
1.66X10° 2.00X%10° #98.4X10" K9 2.3X10°
2.00X10° 2.50%10° 9 7.9X108 K 2.2X10%
2.50X10° 3.00X%x10° K9 1.7X102 K4, TX 101
3.00Xx10° 3.50x10° #91.5X107 #94.0X10°
3.50x10° 4.00X%10° #91.5X107 #94.0X10°
4.00%10° 4.50X%10° 9 2.8x 10! 7. 7X10°
4.50X10° 5.00X%10° #9 2.8X 10! 7. 7X10°
5.00X%10° 5.50X%10° #9 2.8X 10! 7. 7X10°
5.50X%10° 6. 00X 10° #9 2.8X 10! 7. 7X10°
6. 00X 10° 6.50X%10° #93.3Xx10° #98.9x107!
6.50X%10° 7.00Xx10° #93.3Xx10° #98.9x10!
7.00Xx10° 7.50x10° #93.3Xx10° #98.9x107!
7.50%10° 8. 00X 10° #93.3x10° #18.9X 107!
8. 00X 10° 1. 00X 10! #91.0x10° 2. 7X107!
1.00X< 10! 1.20X 10! #95.0X107! K 1.4X107!
1.20X 10! 1.40X% 10! 0 0
1.40X 10! 2.00X 10! 0 0
2.00X%10! 3.00Xx 10! 0 0
3. 00X 10! 5.00x 10! 0 0
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FA—4 ATHRPUBBEACZETIE D 7 ¢ L ZIZHD A E T EE N B O
T =BT L DT < OFFAhAE R

EhfiE (mSv/7 HE)
BEGBSES
(6 SHENRNT SHEIC LD DHFEDAEE
LSSUSS oK il i
1 #73.5X107°2
CGRFRASER)
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Phasel Phase2.0 Phase?.1 Phase3 Phased
Oh~24h 24h~24hZmin 24h2min~~34h 34h~44h 44h~168h
TN — BB T— hEE PSRN L] BEEE -
(BELEECLLHE (BETLEECLSHBE
{L3E3E) i)
1800(m®/h] 1800[m’/h] 1800[m?/h]
7 2L REL 7 1L REL Ff AR 1600 [m?/h] 7 2L REL
ISR 1 1200007/h]
7 4 NRHFY (99.9%)
HER
I-Ml
HEAE
pr——— T [ soota/m | e
XY RAHED - XIRAE - _ XIRAHED -
1200[%/h] 1200[n%/h] 1200[n%/h]
TEEARPT FFHEIEFT ¢ FIRIBFR
B800[n*/h] 800[n%/h] 800[n%/h]
HEEED
Oh~24h2min : 600[n?]
24h2min~34h : —
34h~168h : 1000[u’]
HEAE A : AL :
600[n?/h] 800[n?/h] 600[n?/h]
FERRAETR FERAERT FFIRIERT -
1200[n*/h] 1200[w*/h] 1200[n?/h]
T ALEREY T AUEREY 7 4 LREY
(93.9%) (99.9%) (99.9%)
B A ER 84 [w?/h]
R 744 (0% /h]
BT R
gEE I A t AR A
; = ; : : : :
BT : 33000n°] 800[59/h] 800[n%/h] R HE 800[x?/h] 800[n%/h]
e BEer B AL 64 0n%/h] e sasn
1200[%/h] 1200[n°/h] SHEIEFR 744003 /h] 1200[m?/h] 1200[n?/h]
4—1 BREFFIERITOZERA T V2 —b




4800 695

=a,
(P RE ;1. 2049%1077g/ en™)

A

Ha,
(P RE © 1. 2049%107g/ en™)

ém -

WirhT AA

(HLAE : mm)

P77 AR R LR L R,
2y U= (B 2 15¢/cn’)

X MR E T,

i AR AEREE LB R,

4—2  A[RGITEALZERRE D 7 ¢ L Z T A F VT R s D D
H o~ BT & DHUEL OFAET L
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5. BEACIERE GRERAES) MOWECEERE (RHE5ET) OZERR o SO MLEEEIZ OV T
5.1 BE LR GRESRAHED) DZE5R v _OMSEEEIZHONT

(1) ZEKR RO OFERFFEIL, B TEE R RERE O 10 REFE & LT 503, ArEilg;
JEALZEFimE GRHRATE) OB 2 4E L5860 T~ EL BB L, gt
PEEE LR 0 10 BERICIIZ, 1BINT 30 5y D ZER AR v RGEALEE KT D,

(2) ZEXKR O HARERIE, 5.5m° /& T 5,

(3)  BRAWFXIRET (RIRA) ZBHEALMERF T 2 7o DI B 2R S A S B e OV S T P
(Z B R HR T R 64m°/h TH Y, 10 RN %, BN 30 43% O AT bk &
TEEEAS 0. bvol% % 2 R WKV IR BT DWW TS, BARSHRAT Gl RAEs) Wbk
WSS L 0 TEMEIREERE L TWD Z D, BRRIREMER LB R R R
[FEED 64m’/h & 72 %,

PLEXDY, 10 BRI Z, BINT 30 /3 DAL E HERFT 2 A IC B2l 4%, Taist
BHoltByThy, 123 HE2HHET S,

[ 225 v~ k]
R UEVENIHAFEE)E ) ¢ 14, TMPa
s AR UNNERG 46, TL/{A

s ARG PTREZE KR ¢ 5. b’ /fA

[ 225 v LB A %]
FHHEX: 64 X 10 / 5.5 = 116.3 — 117 f#
64 X 0.5 /5.5 = 5.8 — 61
117 + 6 — 12314

5.2 R LR (FrlSPT) OZERR v R OMEEEIZ DN T

(1) ZEKR RO OFERFRIL, B TEE R HRERE O 10 FEHE & LT 5203, ArEilg;
JEALZEFimE (RSP ORENIIRZE LI 8 O T~ 2 EL BB L, gt
PEEE LR 0 10 BERICIIZ, JBINT 30 5y DR AR Vo RGHEALEE KT D,

(2) ZEXKR O HARERIE, 5.5m° /& T 5,

(3)  BRAWFXIRET (RN & BBEALMER T 2 7o OIS LB 2R e R R i |, JIS A 2201 (2
B  REMERERIBRIC LV R A Fal L 7o /6, T44m™/h ThH 0, BRRIREEHERF IS B2 e
PO 73m%/h, 10 FERICANZ, BN 30 4374 DS T R bR FEILEE DS 0. bvol% % #8
Z IR WA KR BT, 638m’/h TH D Z L h, MERIKHR T EIZBR SR RAT (R
FT) ZGEAHER 2 72 O I E R R AR & & LT, T44n’/h &%,

PLEXY, 10 BEHITINZ, BINT 30 /3 DAL E HERFT 2 A IC B2l 4, Taist
BoOLBY 1421 E720, FICRHBEZBRE LT 1792 HE2 MR T 5,
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[ 225 v~ k]
c R UAEVERIHAFEE)E ) 0 14, TMPa
AR UNNERG 46, TL/{A

C R PHRTRRZ AR - 5. on/f

[ 2GR LB %]
AR 744 X 10 / 5.5 = 1352.7 — 1353 {#
744 X 0.5 / 5.5 = 67.6 — 68
1353+68 — 1421 f#

5.3 Z2R L DIE SR
A ARICT, ZBRARCROENEEWRT 5, AR LEEGEICE, RO HE1T
Yo B, ENETFICE DR NOSHIEET, R ~EHEE D & BAR AT 2 10 BRI
JEALATRE 7RI E A L L, MY KL ED D b D LT 5,
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6. REGERIOMREMEIZONT
FAHG A - ) R AT PN (2 33 WO TN L 7= 1985 4F 10 A7~ 1986 45 9 H £ To 1 oD
[RET =2 AV CEHliZIT 9124720, Y% 1 EMOKST — 2 NEHMOREREEZRE L
TNDNE D DO E F oAkl L0 Fhi L7z,
LU ISR E TR Ot R &3,
6.1 MEHE
(1) WEHNBHT—#
L[EEROREMEZ MR T DM 2> TiE, B IIH0E < Tl EEE e G R Z v
THRETDLOO, HHIELSFHECIFESFCH BEREZFRATL 2052 Enh, JERMH
B SRR T DIER 85m 0BT — X 1Tz, 25 & L CTER 20m OBLHIT — 4 2 A
THREZEIT- T,
7P, BREITIE, WEERFORIRGET —# (2004 44 H~2013 43 H) KRUOEHRET —
% (2008 4F 4 H~2018 423 H) ZH /=,
(2) T — X it
FE4E 1985 4E 10 A ~1986 4 9 H
WERHE © 02004 45 4 H~2013 45 3 A (HFERFORAI KRG T — )
@2008 4F 4 H~2018 43 A (Hrass —%)
(3) ME L
NEEAROFENBEIZET 5 F o EDFNAICHE > THRIEZ{T o7,

6.2 MERER

MRERERITE 6—1 [T T L0, PR S a2RET D4 85m OEHT —Z 2250
TIE, AEKENTENINTZDIL, MiHFEOROHEHEOIZEB N T, TNEN3HATH-
Too Fiz, EHEOTEN SN 2 AR (B, SSE) K UWERHE@ CTHEEAIS /- 3 A (B, ESE,
SSE) &, W biEMizmr o A TH Y, HEHMFOTEASNIZEGE (5.5~6.4n/s) (X, 3
HIRRAZENTHE X TZRETH 5,

UbDzZ Ent, fHMICHEA L TWAEET—41E, RHMBOREREZNRELTHELO
&I L7,

RE, R 20m QBT — X200 T, AEKYE Sh TSN, HEHHFEOTIE 10
HH, HEAFEQTIESHEA Th-o72 b0, PrRHf SIHE2MRET 215 85m OELHT —#
R REMTHR TETWD Z L s, Hi%T —F O AIZIIRBORIEIZ 2 b 0 L]l
L7z,

FEHRERELF6—20DHFK6—9 ITRT,
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F6—1 RERR

n A
FAE 7 5 85m i 20m
et O 3 {8 10 I
2004 £ 4  ~2013 43 (ave 2 {8, JEod 1 f#) (e 5 {8, R 5 f#)
MatE@ 3 8 il
2008 4F 4 H~2018 4 3 A (a3 ) LA 1 {, RO 7 f#8)

7
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#6—2 FEHRER (JAM)
e E AR BN C A (BG5S 8bm, Hi i 51m) 1985 4F 10 H ~1986 4E 9 A
FEHEQD - BN A S (S 85m, Hi FE 75m) 2004 4F 4 H~20134E 3 H

(%)

B aT4E . FEHR R *U/Tf

2004 2005 2006 2007 2008 2009 2010 2011 2012 | “EHfE OFR

- 9850 b | FBR | xem
N 5,69 | 5.93| 6.42| 6.24| 6.96| 7.84| 4.80| 5.14| 6.46| 6.16| 5.73| 8.40| 3.93 O
NNE 2.37| 2.67| 2.64| 2.52| 2.71| 2.71 1.81| 2.64| 2.59| 2.52| 2.05| 3.21 1.82 O
NE 3.72| 3.22| 2.93| 2.63| 2.78| 3.67| 2.67| 2.58| 1.80| 2.89| 1.91| 4.33| 1.44 O
ENE 4,01 3.08| 3.35| 3.21| 3.41| 3.89| 2.26| 3.21| 2.67| 3.23| 2.80| 4.55| 1.91 O
E 5,00 4.09| 4.96| 4.36| 4.91| 4.24| 4.05| 4.77| 3.46| 4.43| 5.73| 5.70| 3.15 X
ESE 9.57| 7.00| 8.17| 7.24| 7.57| 6.22| 5.91| 6.72| 6.61| 7.22| 9.16| 9.93| 4.52 O
SE 12.55 | 11.46 | 15.22 | 14.10| 16.82| 14.55| 14.59| 16.25| 16.02| 14.62| 15.18| 18.86| 10.38 O
SSE 9.61 | 10.11| 11.19| 11.20| 10.09 | 12.53| 13.86| 12.30| 11.71| 11.40| 7.24| 14.71| 8.08 X
S 3.94| 5.28| 4.47| 4.64| 3.53| 4.94| 5.03| 4.38| 4.19| 4.49| 4.26| 5.84| 3.14 O
SSW 2.77| 3.13| 2.26| 2.75| 2.23| 2.74| 2.40| 2.33| 2.10| 2.52| 2.09| 3.34| 1.70 O
SW 6.53| 5.31| 2.40| 3.02| 2.64| 2.71| 3.47| 2.66| 2.59| 3.48| 3.00| 7.00| 0.00 O
Wsw 7.34| 6.87| 5.49| 6.14| 4.57| 4.82| 5.57| 5.09| 4.8 | 5.64| 6.90| 7.98| 3.31 O
W 6.83| 6.61| 7.40| 7.14| 7.03| 6.69| 7.91| 6.47| 6.30| 6.93| 6.96| 8.15| 5.71 O
WNW 7.98| 7.58| 9.82| 9.34| 9.38| 7.14| 8.94| 7.54| 9.23| 855| 9.82| 10.95| 6.15 O
NW 7.25| 11.76 | 8.16| 9.98| 10.21| 8.06| 10.81| 11.02| 12.59| 9.98| 10.97| 14.38| 5.58 O
NNW 4.37| 5.38| 4.54| 4.59| 4.37| 4.94| 5.46| 6.03| 5.81| 505| 5.30| 6.60| 3.51 O
CALM 0.47| 0.53| 0.58| 0.89| 0.80| 2.31| 0.47| 0.8 | 1.00| 0.88| 0.91] 2.26| 0.00 O
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#6—3 FEHFER (JEH)
e E AR BN C A (BG5S 8bm, Hi i 51m) 1985 4F 10 H ~1986 4E 9 A
FEHEQD - BN A S (S 85m, Hi FE 75m) 2004 4F 4 H~20134E 3 H

(%)
WAt o HEHIFR S HIE

2004 2005 2006 2007 2008 2009 2010 2011 2012 SEYE 1985 OFAR

RV (/) ERRCDOTRR O gy
0.0~0.4 0.47 0.53 0. 58 0. 89 0. 80 2.31 0.47 0. 86 1. 00 0. 88 0.91 2.26 0. 00 O
0.5~1.4 4. 75 5.71 6.03 7.32 7.90 6. 85 7.07 6. 46 7.24 6. 59 6. 92 8.94 4. 24 O
1.5~2.4 11.41 11.40 12. 47 13.01 12. 69 12. 88 12.03 12.79 12. 87 12. 40 11. 37 13.93 10. 86 O
2.56~3.4 13. 48 14. 54 16. 18 15. 98 15.91 15. 58 14. 65 14. 25 13.59 14.91 15. 33 17.43 12. 38 O
3.56~4.4 13. 37 13. 96 14. 49 14. 81 13.94 13. 26 14. 43 14. 30 12. 81 13.93 14. 83 15.53 12. 33 O
4, 5~5.4 13. 08 11.42 13.71 12. 68 11. 37 11. 06 12.54 12. 17 10. 20 12.03 11.51 14.71 9.35 O
5.5~6.4 9.70 9. 33 9. 65 9.03 9.22 9.13 8. 88 9.14 8. 85 9.22 8. 38 9.95 8. 48 X
6.5~7.4 6. 83 6. 47 5.78 5.13 6. 33 7.48 6. 02 6. 47 6. 48 6. 33 6.12 7.93 4.73 O
7.5~8.4 3.93 4.15 3. 58 3.49 4. 32 4. 47 4. 07 4. 43 4. 40 4.09 4. 41 4. 98 3.21 O
8.5~90.4 2. 88 2.99 2.67 2.53 2.62 3.73 2.25 2.94 3.3 2. 88 3.16 3. 97 1. 80 O
9.5 E 20. 11 19. 50 14. 87 15.12 14. 90 13. 26 17.59 16. 18 19. 20 16. 75 17.07 22. 68 10. 81 O
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#6—4 FEHFER (JRAM)
B E AR BN A (BEE 20m, HiEE 10m) 1985 4F 10 H ~1986 4E 9 A
FEHEQD - BN A A (S 20m, Hi EE 10m) 2004 4F 4 H~2013 4£ 3 H

(%)
LA . FEHR R *U/Tf
2004 2005 2006 2007 2008 2009 2010 2011 2012 SEYME 1085 OFAR
L] B | FRR X FEH]
N 6.69| 6.51| 7.04| 7.31| 7.68| 7.57| 4.58| 6.12| 6.88| 6.71| 7.29| 9.00| 4.42 O
NNE 1.16 | 1.25| 1.61| 1.52| 1.46| 2.26| 1.08| 1.82| 1.37| 1.50| 1.83| 2.39| 0.62 O
NE 2.05| 2.04| 2.54| 2.44| 2.71| 2.92| 2.23| 2.69| 1.8| 2.38| 1.76| 3.27| 1.50 O
ENE 2.23| 1.98| 2.39| 1.87| 2.22| 2.69| 2.21| 2.87| 2.03| 2.28| 3.37| 3.07| 1.48 X
B 7.67| 7.29| 8.01| 7.76| 9.52| 10.10| 9.25| 9.08| 9.49| 8.68| 5.30| 11.13| 6.24 X
ESE 11.24| 9.56| 9.53| 8.74| 887| 891| 9.27| 9.60| 10.55| 9.59| 12.40| 11.60| 7.58 X
SE 16. 89 17.03 19. 17 18. 62 16. 29 14. 20 16. 10 13. 36 12.51 16. 02 14. 47 21.54 10. 49 O
SSE 2.90 2.67 2.73 2.69 2.52 1. 89 2.46 2.57 1. 89 2.48 5.59 3.35 1.61 X
S 2. 80 2.94 3.00 2.92 2.33 2.22 2. 56 2.82 2.54 2. 68 2.56 3.37 2.00 O
SSW 1. 25 1.43 1.12 1.48 1.12 1.12 1. 54 1. 66 1.21 1.33 1.85 1.82 0. 83 X
SW 2.56 3.19 2.76 3.57 2.81 2. 86 3.23 3.19 2.97 3.02 2.93 3.76 2.27 O
WSW 7.22 6.41 5.70 5.69 5.24 5. 80 5. 88 5. 30 5.25 5.83 6. 56 7.39 4. 98 O
W 8.17| 9.30| 10.30| 9.31| 9.11| 8.53| 10.63| 7.79| 887| 9.11| 8.66| 11.35| 6.87 O
WNW 8.14| 9.96| 7.98| 7.75| 8.04| 7.21| 8.33| 7.40| 9.02| 820| 9.11| 10.25| 6.15 O
NW 8.73| 9.09| 6.53| 878| 831| 7.85| 8.26| 9.57| 10.52| 8.63| 8.56| 11.34| 5.92 O
NNW 3.74| 3.60| 2.70| 2.37| 2.60| 3.72| 4.27| 3.76| 3.60| 3.38| 4.31| 4.95| 1.80 O
CALM 6.55| 5.75| 6.88| 7.16| 9.17| 10.14| 8. 11| 10.41| 9.43| 8.18| 3.45| 12.27| 4.09 X




18

#6—5 FEHRRER (JEH)
M @ 4E N A (BEE 20m,
FEHEQD @ BN AGS (BEE 20m,

#Hh & 10m) 1985 4 10 A ~1986 4 9 H
Hh & 10m) 2004 4 4 A ~2013 43 H

(%)
FozkeE e | IR i

2004 2005 2006 2007 2008 2009 2010 2011 2012 SEYfE 1985 OFR

R (m/s) EEROFIR L e
0.0~0.4 6. 55 5.75 6. 88 7.16 9.17 10. 14 8.11 10. 41 9.43 8. 18 3. 45 12. 27 4. 09 X
0.5~1.4 44. 91 45. 66 49. 32 47. 96 47. 40 47. 44 48. 83 49. 05 46. 74 47. 48 28. 26 51. 17 43. 80 X
1.5~2.4 16. 53 15. 25 16. 39 15.74 16. 31 15.49 15. 64 13. 87 14. 91 15. 57 30. 49 17. 60 13. 53 X
2.56~3.4 7.82 8.12 7.90 8. 26 8.39 8. 26 7.15 8.02 7.74 7.96 10. 11 8. 87 7.05 X
3.56~4.4 4.93 6. 14 4.78 4. 98 4. 44 5.04 4.55 5.68 5. 27 5. 09 6.12 6. 41 3. 77 O
4, 5~5.4 4,74 4. 30 3. 34 3.96 3. 60 3. 55 3. 80 4. 39 4.43 4.01 4. 34 5.17 2.86 O
5.5~6.4 3.65 3. 58 2.93 3.55 2. 77 2. 77 3.57 3.31 3. 27 3. 27 4. 00 4. 14 2. 40 O
6.5~7.4 3. 67 3.67 2.75 3.29 2.27 1.99 2.90 2.54 2. 86 2.88 3.16 4. 30 1.47 O
7.5~8.4 3.06 3. 08 1.95 2. 40 2.13 1. 89 2.45 1.51 2. 30 2.31 3.21 3. 57 1. 04 O
8.5~90.4 1. 85 1. 97 1. 17 1. 39 1.75 1.43 1.52 0. 66 1. 36 1. 46 2.39 2.41 0. 50 O
9.5 ML |k 2. 28 2. 47 2.59 1.32 1.75 2.00 1.48 0. 56 1. 69 1.79 4. 47 3. 34 0. 25 X
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#6—6 FEHFER (JAM)
e E AR BN C A (BG5S 8bm, Hi i 51m) 1985 4F 10 H ~1986 4E 9 A
HEHED - SN A S (S 85m, Hi B 75m) 2008 4F 4 H~2018 4 3 H

(%)
HiatE g | sEamR |
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | ‘F¥yfiE 1985 OFR
] ERR | FIR X HEH)

N 6.96| 7.84| 4.80| 5.14| 6.46| 5.20( 5.59| 5.54| 6.40| 4.93| 5.89| 5.73| 8.24| 3.53 O
NNE 2.71] 2.71| 1.81| 2.64| 2.59| 2.76| 3.06| 3.68| 5.13| 2.76| 2.98| 2.05| 5.08| 0.89

NE 2.78| 3.67| 2.67| 2.58| 1.80| 2.11| 1.84| 2.79| 2.91| 1.97| 2.51| 1.91] 3.90| 1.12 O
ENE 3.41] 3.89| 2.26| 3.21| 2.67| 2.06| 2.16| 3.16| 2.55| 2.80| 2.82| 2.80| 4.23| 1.41 O

E 4.91| 4.24| 4.05| 4.77| 3.46| 2.98| 3.46| 4.84| 4.05| 4.15| 4.09| 5.73| 5.62| 2.56 X
ESE 7.57| 6.22| 5.91| 6.72| 6.61| 5.27| 6.25| 7.41| 5.66| 7.02| 6.47| 9.16| 8.23| 4.70 X
SE 16.82| 14.55| 14.59| 16.25| 16.02| 15.85| 15.55| 16.07| 15.46| 15.44| 15.66| 15.18| 17.34| 13.98 O
SSE 10.09| 12.53| 13.86| 12.30| 11.71| 12.09| 11.92| 11.72| 10.96| 10.93| 11.81| 7.24| 14.25| 9.37 X

S 3.53| 4.94| 5.03| 4.38| 4.19| 4.41| 4.26| 3.72| 4.19| 4.26| 4.29| 4.26| 5.39| 3.20 O
SSW 2.23|  2.74| 2.40| 2.33| 2.10| 2.49| 2.53| 2.12| 2.04| 2.41| 2.34| 2.09| 2.86| 1.82 O
SW 2.64| 2.71| 3.47| 2.66| 2.59| 2.93| 3.02| 2.70| 2.64| 2.82| 2.82| 3.00| 3.46| 2.18 O
WSW 4.57| 4.82| 5.57| 5.09| 4.89| 6.09| 5.74| 5.97| 4.48| 6.60| 5.38| 6.90| 7.08| 3.68 O

W 7.03] 6.69| 7.91| 6.47| 6.30| 7.28| 7.26| 7.12| 6.09| 8.40| 7.05| 6.96| 8.75| 5.36 O
WNW 9.38| 7.14| 8.94| 7.54| 9.23| 9.95| 9.86| 6.98| 7.82| 9.26| 8.61| 9.82| 11.29| 5.93 O
NW 10.21| 8.06| 10.81| 11.02| 12.59| 12.26| 11.04| 9.49| 11.58| 9.82| 10.69| 10.97| 13.90| 7.48 O
NNW 4.37| 4.94| 5.46| 6.03| 5.81| 4.97| 5.21| 5.57| 7.04| 4.91| 5.43| 5.30| 7.20| 3.66 O
CALM 0.80| 2.31| 0.47| 0.86| 1.00| 1.28| 1.23| 1.12| 1.01| 1.54| 1.16| 0.91| 2.34| 0.00 O
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#6—7 FEHFER (JEH)
e E AR BN C A (BG5S 8bm, Hi i 51m) 1985 4F 10 H ~1986 4E 9 A
HEHED - SN A S (S 85m, Hi B 75m) 2008 4F 4 H~2018 4 3 H

(%)

et pa | TEEIRA HiE

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 | FEIME 1985 OFAR

L (n/s) BB | PR | xEm
0.0~0.4 0. 80 2.31 0. 47 0. 86 1.00 1.28 1.23 1.12 1.01 1.54 1.16 0.91 2.34 0.00 O
0.56~1.4 7.90 6. 85 7.07 6. 46 7.24 7.45 7.79 8. 67 7.85 7.73 7.50 6. 92 8.99 6.01 O
1.5~2.4 12.69| 12.88| 12.03| 12.79| 12.87| 11.60| 13.84| 14.02| 13.19| 12.41| 12.83| 11.37| 14.59| 11.08 O
2.5~3.4 15.91| 15.58| 14.65| 14.25| 13.59| 13.95| 15.14| 17.33| 15.60| 15.73| 15.17| 15.33| 17.79| 12.56 O
3.5~4.4 13.94| 13.26| 14.43| 14.30| 12.81| 14.20| 13.47| 14.61| 13.06| 14.32| 13.84| 14.83| 15.35| 12.33 O
4.5~b.4 11.37| 11.06| 12.54| 12.17| 10.20| 10.82| 10.51| 11.10| 11.06| 11.24| 11.21| 11.51| 12.87 9.54 O
5.5~6.4 9.22 9.13 8. 88 9.14 8.85 8.74 .77 8.03 8. 66 8. 17 8. 66 8. 38 9. 86 7.46 O
6.5~7.4 6. 33 7.48 6.02 6. 47 6. 48 6. 46 5.85 4. 98 5. 67 6. 16 6.19 6.12 7.73 4. 65 O
7.56~8.4 4.32 4. 47 4.07 4.43 4. 40 3.62 3. 86 3. 44 3.96 3.77 4.03 4. 41 4.90 3. 17 O
8.5~9.4 2.62 3.73 2.25 2.94 3.35 2.93 2. 30 2.49 2.79 2.49 2.79 3. 16 3.90 1. 67 O
9.5 U I 14.90| 13.26| 17.59| 16.18| 19.20| 18.93| 18.25| 14.22| 17.16| 16.45| 16.61| 17.07| 21.37| 11.86 O
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# 6—8 FEHER (JAM)
B E AR BN A (BEE 20m, HiEE 10m) 1985 4E 10 H ~1986 4E 9 A
HEHED - SN A S (S 20m, Hi EE 10m) 2008 4F 4 H~2018 4 3 H

(%)
it s | TEEIRA HiE
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 | EHME O
i 985 b | R | xmes
N 7. 68 7.57 4. 58 6.12 6. 88 5.16 6. 09 5.58 6.51 5.565 6. 17 7.29 8. 56 3.78 O
NNE 1. 46 2.26 1. 08 1.82 1.37 1. 42 1.67 3.76 4. 06 2.48 2.14 1.83 4.57 0. 00 O
NE 2.71 2.92 2.23 2.69 1.85 1. 42 1.18 2.18 2.05 1. 60 2.08 1.76 3. 46 0.70 O
ENE 2.22 2.69 2.21 2.87 2.03 2.46 2. 38 2. 65 2.13 2. 18 2. 38 3. 37 3.04 1.72 X
E 9.52 | 10.10 9.25 9. 08 9.49 8. 31 6. 80 5. 80 5.19 4. 95 7.85 5.30 | 12.53 3.17 O
ESE 8. 87 8.91 9.27 9.60 | 10.55| 12.77| 12.57 | 10.15 9.91 9.76 | 10.24 | 12.40| 13.53 6. 95 O
SE 16.29 | 14.20| 16.10| 13.36 | 12.51 | 10.78| 12.56 | 15.84 | 16.36| 18.73 | 14.67 | 14.47 | 20.35 8.99 O
SSE 2.52 1. 89 2.46 2.57 1.89 2.83 2.72 4. 17 4. 81 5.31 3.12 5.59 5.98 0.25 O
S 2.33 2.22 2.56 2.82 2.54 1.94 1. 88 1.91 2. 30 2.17 2.27 2. 56 3.00 1.53 O
SSW 1.12 1.12 1.54 1. 66 1.21 1. 39 1. 08 1. 36 1. 54 1. 67 1. 37 1.85 1.91 0.83 O
SW 2.81 2. 86 3.23 3.19 2.97 2.22 2.59 1.62 1. 86 2.08 2.54 2.93 3. 88 1.20 O
WSW 5.24 5. 80 5. 88 5. 30 5.25 7.69 6. 38 6. 44 4.75 6. 62 5.94 6. 56 7.99 3.88 O
W 9.11 8.53 | 10.63 7.79 8. 87 8. 64 7.93 7.88 8. 06 9. 36 8. 68 8.66 | 10.76 6. 60 O
WNW 8. 04 7.21 8.33 7.40 9.02 | 10.16 9.29 6. 56 8.57 7.76 8.23 9.11 | 10.78 5. 69 O
NW 8. 31 7.85 8. 26 9.57 | 10.52 8.98 9.39 8.44 | 10.40 9.07 9. 08 8.56 | 11.22 6. 94 O
NNW 2. 60 3.72 4. 27 3.76 3. 60 4.72 4.53 3.96 4. 85 3.77 3. 98 4. 31 5.54 2. 42 O
CALM 9.17| 10.14 8.11| 10.41 9.43 9.10| 10.96 | 11.71 6. 67 6.94 9. 26 3.45| 13.18 5.35 X
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F6—9 FAWER (EH)

B E o BOtN AR (B 20m, Hb b 10m)
MAHEQ - BN A (B 20m, #1_E = 10m)

1985 4 10 H ~1986 49 H
2008 = 4 H~2018 -3 A

(%)
R e FEHIFR S HIE
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 | EHME 1;2?5 O
R (/s) BT e
0.0~0.4 9.17| 10.14 8. 11 10. 41 9.43 9.10| 10.96 | 11.71 6. 67 6. 94 9. 26 3.451 13.18 5.35 X
0.5~1.4 47.40 | 47.44 | 48.83 | 49.05| 46.74 | 46.58 | 47.32 | 44.92 | 43.28 | 39.98 | 46.15| 28.26| 52.70| 39.61 X
1.5~2.4 16. 31 15.49 | 15.64 | 13.87| 14.91 14.47 | 13.03 | 18.22| 19.88 | 23.82| 16.56| 30.49 | 24.29 8. 84 X
2.5~3.4 8. 39 8. 26 7.15 8.02 7.74 7. 30 6.72 7.81 8. 44 8.54 7.84 | 10.11 9.29 6. 38 X
3.5~4.4 4. 44 5.04 4. 55 5.68 5. 27 5.62 4.78 4.72 6. 14 4.54 5.08 6.12 6. 45 3.70 O
4,5~5.4 3. 60 3. 55 3. 80 4. 39 4.43 5.42 4.14 3.32 4. 58 3. 65 4.09 4. 34 5.59 2.58 O
5.5~6.4 2.77 2. 77 3. 57 3.31 3. 27 4. 30 3.92 3.16 4. 25 2.94 3.43 4. 00 4. 78 2.07 O
6.5~7.4 2.27 1.99 2.90 2.54 2. 86 2. 88 3.79 2.18 3.07 2.42 2.69 3.16 3.94 1. 44 O
7.5~8.4 2.13 1. 89 2.45 1.51 2. 30 1. 96 2.32 1.61 1.92 2.31 2.04 3.21 2.79 1. 29 X
8.5~9.4 1.75 1.43 1.52 0. 66 1. 36 1. 22 1. 57 1.21 1. 20 1. 89 1. 38 2.39 2.920 0.57 X
9.5 L k 1.75 2.00 1. 48 0. 56 1. 69 1.16 1.45 1.14 0. 57 2.96 1.48 4. 47 3. 15 0. 00 X
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102 | B A | | R | —
wrsmeeQusis Geass, u, « 36 ch™’, Chamberisin (1966)

Filter psoer, u 4 26 cm sec™, Clough (1973)

Water, u, = 40 qm sec™!, Maller and Shumann (1970}

Watar, u, = 44 cin sc™?, Sehmet and Suteer (1974)

0.47-1.6 om G'q'et u, = 222m sc”!, Sohmal ot al. (1976)

0.7 cm Artificial lgrass, u, = 19 em sec™*, Sehme! et &l [1973)

2y =3cm, 55 #u. < 10.5 cm sec™?, Wesely ot al. (1977)

te———— -
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v4. DRY DEPOSITION VELOCITY {em sec™')
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0, PARTICLE DIAMETER (4m)

Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.'* =* ¢ The theoretical curve appropriate for a smooth sutface is shown for comparison.
Note that the theorctical curve is strongly dependent on the value for v« and that Eq. 22 does not
contain a pazameterization for surface roughness. For a preliminary study of the effect of surlace
roughness and other (actors, see Rel. §.

X 11—1

bEEE

Bk 2 7R RIC 3 1T D MRS I (Nuclear Safety Vol. 19%2)

J.L. Sprung %% : Evaluation of severe accident risks: quantification of major

input parameters, NUREG/CR-4551 Vol.2 Rev.1 Part 7, 1990

*2: W.GN

Slinn: Parameterizations for Resuspension and for Wet and Dry

Deposition of Particles and Gases for Use in Radiation Dose Calculations,

Nuclear Safety Vol. 19 No. 2,

1978
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so-called "quench" temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,O are too slow to maintain chemical
equilibrium on useful time scales. In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composition for the "quench" temperature.
Experimental evidence suggest that the "quench” temperature is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly distributed over this temperature range for
the calculations done here.

(6) Solute Mass. The mass of solutes in water pools overlying core debris attacking concrete
has not been examined carefully in the experiments done to date. It is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
H,0) = -3.00 to In(100 g/kilogram H,0) = 4.61.

(7) Volume Fraction Suspended Solids. The volume fraction of suspended solids in the water
pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Among the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 glem?) or Si0, (p=2.2 g/em®) from the concrete and
UOy(p = 10 g/lcm®) or Zr0, (p = 5.9 g/cm?) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/cm’. The upper limit is chosen based on the
assumption that suspended UO, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where S is the
weight fraction of dissolved solids. The sign of the change is taken to be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is:

a =

ow) (1-S) for e <05
{o(w) (1+5) fore > 05

where o(w) is the surface tension of pure water.

(10) Mean Aerosol Particle Size. The mass mean particle size for aerosols produced during
melt/concrete interactions is known only for situations in which no water is present. There is

reason to believe smaller particles will be produced if a water pool is present. Examination of
aerosols produced during melt/concrete interactions shows that the primary particles are about
0.1 um in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from In (0.25 pm) = -1.39 to In (2.5 um) = 0.92.

(11) metri ndard Deviation of the Particle Size Distribution. The aerosols produced
during core debris-concrete interactions are assumed to have lognormal size distributions.
Experimentally determined geometric standard deviations for the distributions in cases with no
water present vary between 1.6 and 3.2. An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is
difficult to marshall because of the sparse data base. It can also be argued that smaller
geometric standard deviations will be produced in situations with water present. It is unlikely
that data will ever be available to demonstrate this contention. The geometric standard deviation
of the size distribution is assumed to be uniformly distributed over the range of 1.6 to 3.2. Any
correlation of the geometric standard deviation with the mean size of the aerosol is neglected.

(12) Aerosol Material Density. Early in the course of core debris interactions with concrete,
UO, with a solid density of around 10 g/cm’ is the predominant aerosol material. As the
interaction progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/cm? and condensed products of concrete decomposition such as Na,0, K,0, Al,0, SiO,,
and CaO with densities of 1.3 to 4 g/cm? become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.
Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/cm®.

Note that the mean aerosol particle size predicted by the VANESA code [6] is correlated with
the particle material density to the -1/3 power. This correlation of aerosol particle size with
particle material density was taken to be too weak and insufficiently supported by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initial Bubble Size. The initial bubble size is caiculated from the Davidson-Schular
equation:

where € is assumed to be uniformly distributed over the range of 1 to 1.54. The minimum
bubble size is limited by the Fritz formula to be:

D, = 0.0105 ¥[o, /g(p,~p 1"

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°,
The maximum bubble size is limited by the Taylor instability model to be:
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%3 92 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5 D H ik K OFRER O A2

9.2.1 Aerosols in the RCS

9.2.1.1

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
bctwecnin 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|0.29-0.56 pm|(elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 pm) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter
sample is eliminated and “below detection limit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment

9.2.2.1 | PHEBUS FP

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPTO of 2.4 um 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 (dsp) 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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