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Parameter Standard Range
Value
Geometric | injection nozzle diemeter (cm) 15 1~15
property | scrubbing depth (meters) 2.7 0~-3.8
pool water temperature (C) 80 20~110
Hydraulic | carrier gas teamperature {C) 150 20~300
property stean fraction (vol. %) 50 0~80
carricr gao flow rate (L/@in) 6500 300~-2000
Aerosol particle dismeter (o) | 0.21~1.1 0.1~1.9
property caterial LATEX LATEX,Csl
CARRIER GAS OUTLET
CARRIER GAS -
INLET
WINDOW
8
8
=]
E
)|
>~
INJECTION NOZZLE|
’: >
" HEATER FOR BOILING

3 HBREEOHE
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= (FK 1043 A)) IZBWT, CSE (Containment Systems Experiment)
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JRFIFFE AN A RN CTOER L 5 FOBRILEREL Aa (ng/n’) &T2&,
JRFIF AN AR T 2 B L O RIRE p OIREZE(L (17s) 1EX1 TR
S, BIRIEE S Al IR tolC 81T 2 M L 5 FIRE po & B 1B 1T 5 &
BLOFREnZHAHWTKR2D LB D,

d .
di —Agp (X1)
}\d - t1it0 ].Og(::—:) (:_EE 2 )
78, NUPECOHEZETIE, Nuclear Technology “Removal of Iodine

and Particles by Sprays in the Containment Systems Experiment” D FEC#

(CSE A6FER) Lbv, A 0 HICBIT2EEL O FOKHHIEE 10°ug
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1 (1.995><104
10°

) ~ 90x 107 (#3)

ZOBERILERIZ, BNWL —1244, “Removal of Todine and Particles from
Containment Atmospheres by Spray—Containment Systems Experiment Interim
Report” M C SE A 6 FEERIZ K5 L 5 ROKAHMIRE ORI L (L E RS
BIZESS D TH D, BZl 0 5~30 mOREE(IT, £ OFOFRERNEL
<, BMBBRAT LA EZZBEL TWARNERNPMOREZEEREL WD LE

Aohsn, (F1XEHR)

172 7 12 min

‘-OI-)II

bl —] ELEMENTAL IODINE - RUN A6

| DROP SIZE: 1270 p MMD
FLOW RATE: 49 gpm
TEMPERATURE : 255 °F

r PRESSURE: 44 psia

SPRAY ADDITIVE: 3000 ppm BORON
NaOH - pH 9.5

ug/m3

T

T

,» GAS PHASE CONCENTRATION,

- § 32
:T t1/2 = 540 min
r— hﬁ%

o THIRD SPRAY
2 -
10 — (RECIRC.)

-

-

[~ SECOND

- SPRAY

-

10! I R N AN
0 50 100 150 200" 1550 1600 1650
TIME, min

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

% CSE A6 EBRIC L 2\ L 5> F0OREZEK
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2. CSEFEBROERHIZOWT

C S E EBRSEM & HHE _RBEFROTMEMH OB L E 1 RITRT,

B 1&£ CSEZER-EER B OFMEM O HER

C S E FHd Run No. e g
A X1, x2 A 5 X3 A1 1%3 ﬁ{@%g%%%
BIR BA T %R Al /e Al /e jwl e
A .
(’JP[Z‘EG% £90.20 £90.22 %90, 24 £90.47 DL R4
S 9 A VB [{E
ﬁ%;mgz #9120 #9120 %9120 #9200 PL 4
Yk 7 B,
f@ﬁf i 2 %5 AL L fi] % 6

%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
¥4 PSS — v AT DAEMEIRIE T K OGRS E O M A A P T 5 R
X0

5 A6 EEBRIZIAT LA 20 EBREN, AREEFEOEBICIZ I BBEORAT L A5
JERTIZ 1T DB OREEL LI VEEL TV D

%6 %fm*”“x7v4%;éﬁm“‘é7b>, AR BT RS K O FRoOBREHRITH L TEBER
MEDHEBE L, MNERBATLAIZLDBREDRIZEER LW

TLAEEALTOWRVWASRTA L 1IZBIT 8L O ROFRTIFRK
AN SAEERE ORFRZLZF 2 IR T, FIHOEEIZ OV TILAG &
FROMER 2RI & &b, PIREIVEESDO 1 BEETERT LEZRIT
BN ERDEMMAR BN D, £/, KESRP6. 5.2 TIE, FHFIFRAELEN
DR I D FRIBEN 17200 12705 FCTIHEMH L O FORERRAEND L L

T,
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[ 10DINE
4 : i
10 1“2 13.5% 0.5 min lOd
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C.. GAS PHASE CONCENTRATION, pg/m’

Cg. CGAS PHASE CONCENTRATION, uglm3

-— 1!2

RUN A-11
ELEMENTAL
10DINE
=16+ 0.5 min
MAIN ROOM
(12 LOCATIONS)
4+ 0.5hr

t
12
/

1’ W
:i’:‘
\
P [
- M ROOM H
AL, d5 Ay
Wiy o eI e 100 g MIDDLE ROOM o
I BOTTOM ROOM == : ¥ =" ;
‘i < N ’_"“_, _/4
‘II M a BOnOMROO_L_..—"‘/
10° A 1 . . 100 [Famt e —  —= | . L]
0 4 8 12 16 2 A 0 8 12 16 220 2 4
t, hr 1, hr
FIGURE B-5. FIGURE B-6.

Concentration of Elemental
Iodine in Gas Space,

Run A-5

2K CSE AS5KUAL11ZERIC
E%F%%W“Wmmﬂﬁfmﬁﬁﬁm

HARLERIT

Concentration of Elemental
Iodine in Gas Space, Run A-11
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FHBHCSEZERLEBEESE
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BT DMERE R EBE
REOLLFERBIIFREE 2> TWNAH I &N

EFMOLEBMREICOWVWTE 2 EIZTRT,

2k CSEZEBRLREE _FREFHOLREHEDLE

C S E EBif% O _F BT
A (n®) #7600 %5, 700
KEfE (n?) #7570 #7 5,900
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ME4 7w iary s T—= L TORIITELTICLDBEDRE (EH LS

)

Tl yiay s =L TORIFEL I L HEME S FZOREDE (UL
T IDFJ &vw9,) & LT, Standard Review Plan 6.5.5 (ZH 3% DF10 %
BELTW5D, ZHixStandard Review Plan 6.5.5 (28T, ML 5> FED
AT TICEDBREHRELLTC, Mark -TEUOMa r k - NIk LT
DF1I0LLTF, Mar k- LIZxtLCDF5 L FE2ERTHHET, HICHEZ
VELEPRBLTHLEV] EORRHICESS LD THY FRBER), HilFE
“REAIIMa r k —IRFEFFEMHESREZBEAL TN 20D, 7Ly
Var e T LOHEOFEICEADLY, DFI0AEHAT LI L& LTS,

BB, AELIFBIZOVTIEITAROEETHLZ LD, ADF ORI
FEREL TR, R TIREDIFEODFIZOWNWTIE, MAAPRITORZ 7

VIEE e SN (SUPRA=Z—FR) [CTTEMLTWA,

[Standard Review Plan 6.5.5] ($&5F#)

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 P_ogl, _provided that these

If the time-integrated I

IDF 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 |

—— o wmm mmm mm mmm mm mm mm mmm mm e e e me — -

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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L ygy s ST ILTORTZTELTICLBD

B L O FOREDRIZET HMOMREIZSONT

B FLwiary s F— L TORI TSI AEK L ) FZOBREDEICE
TAHMDOEHRE LT, SPARCa—RICLKAEHEMMETNIUKAEAKRN

POSEIDONIZTITONT-FERBRNH B,

. SPARC=a— RIZXDEHEMEE

Standard Review Plan 6.5.5 @B XCE* {2\ T, SPARC=— K%
WL HIFORI T TICEDBREDREZFHEL T D, BT,
Ma r k— I BRI MASZX IS E LCEEELOFE (1), iiriRkED
F (Cs 1) ROAHKEIFE (CH: 1) It T227 772X DkE
MREFZHEL WS, HEBRIF IKOEBY THY, EHE LS FRITKT
LZDFIIHR/NCI0RRETH S,

B, BELLERY—7 R, RFPFELEESEELETHY, UTOFE

HERAZBEL TV D,

CEERHC W THIEBE OB AR RS FEAE

- BB LA AT JMIMEET L0, RFFEH O LV T ey g e
7=V DIRHIRE ) % B
CBRFIFEDRBOBERBOREIC LV BEM AL LR, FOBRE
MFAE

%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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“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. 7

UKAEAKUOPOSE IDONIZTIThiLZEER

BELOIORIIHT IR FE U TICLDBREDRIZONT, UKAE A*?
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BV, BELXOFEODFIIR/INTI4THD,
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77 e ZICET 5 ER

“State—of-the—art review on fission products aerosol pool

scrubbing under severe accident conditions”, 1995

LEGEND

(D = TEMPERATURE MEASUREMENT
= PRESSURE MEASUREMENT
s MEASUR E MENT
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Program Aerosol Aerosol Carrier Steam mass | Water Pool Injector
size, pm fluid fraction temp., °C | pressure
Csl 1.7-2.7 N, + 0.008 - 25
ACE CsOH 1.6 -2.8 steam 0.31 | 83 ambient sparger
MnO 1.7-23
Csl 0.2-3.0 | air, Njor - ambient single
EPRI TeO, 0.4-2.7 He + 0-0.95 - near sa- ambient orifice
Sn 2.7 steam turated
Csl ~4.5 273 1.1 MPa | single
EPSI (radius) | steam 1 (initially) 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 air 0 ambient ambient single
orifice
LACE - Csl 1.7-7.2 N, + 0.07 - 110 3 bar -single
Espafia steam 0.85 (abs.) | orifice
-multior.
SPARTA Csl 0.7 air + N, 0 close to ambient 2 orifices
saturation
UKAEA Cr/Ni 0.06 air + 0.25 - ambient ambient 4 orifices
steam 0.96 (downco-
mers)
TUKAEA | Tyvapour | ~ - ~ Tairandior | 0-1 | ambient | ambient | 4 orifices |
| (downco- |
! mers) |
T
[POSEL- | 1, vapour ] N, 0 ambient | ambient | -single :
I DON orifice
L e p— — i — T ey T—— ;r@l(ior._l
— —_—
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Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
I 47 - 1500
DOP 6-12
EPRI Csl, TeO, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu,0, 68 - 2900
Csl 7-10
JAERI DOP 10 - 150
LACE-Espafia Csl 16 - 3000
SPARTA Csl 7%
UKAEA N/Cr_ _ _ _ _ _ 15-1680_ _ _
ry 14 - 240 i
T
POSEIDON | L 20-300000 !

Only one test performed.
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Sr O $12.7x107°% | $92.6X10°° $3.6x108 #1.3x10"4
B a O 2.7X107°% | £ 2.6x107° 3.6x108 #1.3x10"4
Mo OH | %3.4x1077 | #3.3x1077 #4.5x107° #1.6x107°
Ce O #6.7x107% | £6.6x1078 #18.9x107 10 #3.2x10"°
LaxOs¥l | #2.7X1078% | £2.6X107% | £3.6X107'° #1.3x107°
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METHY, T BREREOWEOMEEITISEREOME LLENTHLETH
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F3RIL, TMI EBEZICHHM SN ERELEOLFTZ L OFEETH D
D, HmHARLEHERMEEHE (B U208 9FK) PRAFENERIMNIFNE
BEO¥SEBRERHEINSG—FT, b - REREEEIZIZTEENEFIFES
BRI TWVDEEWHFHli L 25T 5,
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F3k TMI FE#kICHHE S Wz U OB = & o fFEsI &%

(BT : %)
wiE EiE st hiERM EiERMY
1440e 154Eu 155Eu QOSr 106Ru 1258b 1370S 129[ 85Kr
REFEEE
|lﬁ%¢ﬁ?§%§ 105.4 1227 109.5 89.7 93.2 117.2 40.1 42 30 |
EEZERTIES - - - 1 - 0.2 3 1 =
gk, [ES V8 0.01 - - 2.1 05 0.7 47 @nt 54
HEEE - - - 0.1 - 0.7 5 7 -
&it 105 122 110 93 94 119 95 97 85

t CREOIEEATELSENT I (LI TALRD) 010, CCTORBERRFLAAUN —FREL
B2 S REE>TLES, LizAoT, COBRINEIDIU AU M —([FCsERETHDEEZ B,
X3 fHFEEIE =V AREBOGHER,/ ORI GEN 2 22— FET#E R
i TTM I — 2 SO ENFIE R (S, B, MHEER  BARRE )%
Vol. 32, No.4 (1990)) |

==
F = o

Fo, BARIL, BEE BT NIEEMEREZICER SN BEMEKHANO
TR HEEREOY Y L TRERTH DA,

MEE (B vk H5F) THY, £<oF - REREMEZE T R

KLEZE<BHEEINTWD DI
RS
(ND) EWoRERLR->TWVD,

T b O

(4 :Ba kg8 E)

B4R BEHRTFAREIELZ IHRE S

. s (EA2 UER@ asemmi-ta : SR |
SRR 7508 B0 BRI 5 Rl B T oomres | R 2BUAE | gcoome2  [#750ms2  [#91.000ms2
(P T 500m) 2 (FEH9500m) ¥2 (BTG 49500m) +2 (E491,000m) 42 | (A H4500m) 42
SHERH 3/21 3/25) 3723 3/25 3728 3/25) 3,28 325 3722 3722 3/22 3/27]
S HHERS JAEA JAEA jjf o JAEA ;";’_"L JAEA :jf’i'a JAEA JAEA JAEA JAEA JAEA
AEH 3/24 3/28] 3/30) 3/28 373 3/28) 3/30) 3/28 3/75 3/25 3724 3/25)
2 |1-13108988) 5 BE+08] 5.7E408] 38E+06] 30E+06 398404 126407 2.6E+06 46E+05, 31E+06 7.9E405 22E+06 5.4E+08)
4 |1-132(5920% ) *4) 4| 2.3E+05) 4 1.3E+02) *4 1.5E+05| 4] *4) *4 4| 4|
Co-134(4024F) 34E+05 4.9E+05 536403 776404 32840 $5E+06 9.7E+03] 6.8E404 956405 876403 1.7E+04 1.6E+05]
Cs-136(#0138) 726404 61E+04 33404 1.0E+04] 286401 4.6E+05 6.9E+04| 8.6E+0] 11E+05 1.96+03 226403 25404
Ce-137(4030%) 34E+05 4.8E+05 5.1E+03] 7.6E+04 32640 35E+06 9.3E+03] B7E+04 1.0E+08) 205404 1.6E+04 1.8E+05]
Te-120m(%348) 256405 296405 8.5E+03] 536404 No| 276406 6.0E+03] 286404 89E+05 956408 1.9E+04 1.7E408]
Te-1328538) 6.1E+05 34405 30E+05] 65E+04 14409 31E+08 20E+05] 326404 1.9E+06) 21E+04 39404 38E+05,
Ba-140(913H) 1.3E+04 1.56+04 ND 25€+03] noj ND| ND ND| B.OE+04) ND, ND ND
Nb-95(#335 1) 176403 248403 ND)| ND| ND| 538403 D) ND B1E+03 D, ND 79402
Ru-106(#3708) 53604 ND ND BAE+03 ND| 27E+05 D) ND| [ 1.96+03 ND 326404
Mo-99(#665%A) 21E404 ND. ND ND| ND| 6.6E404 ND ND| ND| ND, ND ND
Tc-99m{ KI6BF ) 2.3E+04) 2.0E+04| ND ND)| ND| 4.5E+04] ND| 1.86+03] 2.3E+04 ND ND! 8.3E+03]
La-140(#92E) 336404 376404 ND)| 236403 ND| 0.7E+04] D) 25403 2.1E+05 426402 826402 78E+03]
Be-T(#53H) HD)| ND ND ND| ND| ND| ND ND 12E+04 D, ND ND
Ag—110m($32508) 11E+03] 2.6E+03 ND ND ND| ND D) 1.7E+02] 1.8E+04) ND, ND ND

 Hi

D B E
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BEREICHEOKE~OBHBIAE LD C s T2, FRFIFEMNER
KABERICElE L, BEME S D OBIMBH S22\ A DB HEIE D
BHBANEWVWEEZDBNRD,
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Bt =7 ST A7 AN B~ O R B
Cs 0.25
TeO., Sb 0. 05
Sr0O, BaO 0.02
Mo O, 0. 0025
CeO» 0. 0005
La,O; 0. 0002

%8

NURE G—1465 @ Table3. 12 [Gap Release] K% [Early In-Vessel] OfE®
1 (NUREG—1465 TiX, [Gap Release], [Early In-Vessel], [Ex—Vessel]
J ¥ TLate In-Vessel] O FGER 7 = — X2k L TR BB IRN~D K
HEIGZ2 5 2T\ d, RS 3R T R A s M2 7 REE CHBINRT %
728, REWFEIEIBERBERE CTOFR LML OEZMEET S [Gap Release]
MO8 [Early In-Vessel] OfEZHW5,)
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[FP OfZfE 7 V—7]
(NUREG-1465)

HIHE 17
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3 TV (ﬁE/CS, Rb
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5 NG e AbnsFL
Ba, Sr
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La, Zr, Nd, Eu, Nb, Pm,
Pr, Sm, Y, Cm, Am
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(MAAP)
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6 CsOH
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10 Sh
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%1 NRPB-R322-Atmospheric Dispersion Modelling Liaison Committee Annual

Report, 1998-99

BIHE 17—87

510



B 17

|NRPB—R322 ANNEX-A 2.2 Todine] DY

222

Methyl iodide

There are fewer data for methyl iodide than for elemental iodine, but all the data indicate that
it is poorly absorbed by vegetation, such that surface resistance is by far the domihant 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 va lues range between 10%and 10 m 57t

approximately. Again, there are no strong reasons for faking . to be a function of windspeed. so itis
recommendad that vy is taken o be a constant. Based on the limited data available, the ‘best judgement™

. . .y _4 -1 . .
value of v; is taken as and the ‘conservative’ value as 107 ms . Where there is uncertainty
as to the chemical species of the lodine, it is clearly safest to assume that it {5 all in elemental form from

the viewpoint of making a conservative estimate of deposition flux.

223 Urban

Methyliodide

There appear to be no data for the deposition of methyl iodide to btﬂ!diug 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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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.'® =*# The theoretical cusve appropriate for a smooth surfzce is shown for comparison.
Note that the theoretical curve is strongly dependent on the vzlue for k+ and that Eq. 22 does rot
contain a parameterization for surface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.

%1 B2 7eRIRIZ BT D R ILEHE (Nuclear Safety Vol. 19%%)

%1 J.L. Sprung % : Evaluation of severe accident risk : quantification
of major input parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7, 1990

%2 W.G.N. Slinn : Environmental Effects, Parameterizations for
Resuspension and for Wet and Dry Deposition of Particles and Gases
for Use in Radiation Dose. Calculations, Nuclear Safety Vol. 19 No. 2,
1978
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%1 J. H. Wilson and P. C. Arwood, Summary of Pretest Aerosol Code
Calculations for LWR Aerosol Containment Experiments (LACE) LA2,
ORNL A. L. Wright, J. H. Wilson and P.C. Arwood, PRETEST AEROSOL CODE
COMPARISONS FOR LWR AEROSOL CONTAINMENT TESTS LAl AND LA2

%2 D. A. Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of
Aerosol Scrubbing by a Water Pool Overlying Core Debris Interacting
With Concrete

2¢3 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)
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BE1-1

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 procluced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composmon for the "quench” temperature.
Expenmental evidence suggest that the "quench" temperature is 1300 to 1000 K. The value of
the qucncn temperature was assumed {o be umlunmy 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 §ghds Among the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/cm ) or Si0, (p = 2.2 glcm3) from the concrete and
UO,(p = 10 g/em®) or ZrO, (p = 5.9 g/cm’) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/cm’. The upper limit is chosen based on the
assumption that suspendad UQ, will hydrate, thus reducing its effective density. Otherwise, gas

r311 215
aycuslus Wil not kwy such a d\.-uav material SBSF»"Id»d

(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 sign -of the change is taken to be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is:

o(w) (1-8) for e < 05
g, =

o(w) (1+.§) fore > 05

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

(10) Mean Aerosol Particle Size. The mass mean pamcle size for aerosols produced durmg
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 pum in diameter. Even with a water pool present, smaller particles would not be expected.

BIHE 17—94

ol7



BIRE 17

Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from in (0.25 um) = -1.39 to In (2.5 um) = 0.92.

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

(12) Aerosol Material Density. Early in the course of core debris interactions with concrete,
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/em? 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. Asa 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/em>.

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, = 00105 ¥{a, /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#1—2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5™ ¥ ¥ Jx OVEk Bk > 1 2L

9.2.1 Aerosols in the RCS

QMJ!E!

The experimenters conclude that spherical particles of around 0.1 to 0.3 pum formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
bctwcenin 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 acrosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range(e]imination 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 Aeroseols in the containment

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPT0 of 2.4 um at
the end of the 5-hour bundle-degradation phase growing to 3.5 pm before stabilizing at 3.35 pm; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (ds,) 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 smaliest particies 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 clements. 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.

AR A T E A % AR D 2
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ESE 2.40 | 2.79 | 2.47 | 2.75 | 2.29 | 2.79 | 2.30 | 2.05 | 1.83 | 1.70 | 2.34 | 2.77 | 3.26 | .42 | O
SE 2.74 | 2.86 | 2.96 | 2.80 | 2.21 | 2.96 | 2.89 | 2.53 [ 2.99 | 3.20 | 2.81 | 2275 | 3.47 | 2216 | O
SSE 3.78 | 3.48 | 3.96 | 3.77 | 3.74 | 3.90 | 4.83 | 5.80 | 4.88 | 6.10 | 4.42 | 4.16 | 6.63 | 2.22 | O
S 4.77 | 3.66 | 4.43 | 6.82 | 5.76 | 4.74 | 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 | 3.06 | 3.59 | 4.46 | 4.16 | 4.30 | 3.55 | 2.43 | 5.07 | 2202 | O
SW 3.26 | 3.62 | 3.42 | 3.63 | 3.07 | 2.30 | 2.96 | 3.33 | 4.04 | 410 | 3.37 | 2.64 | 4.63 | 2.11 O
Wsw 3.32 | 3.33 | 3.11 | 3.09 | 3.28 | 2.75 | 3.08 | 3.37 | 3.10 | 3.80 | 3.22 | 3.08 | 3.87 | 2.58 | O
W 4.53 | 4.08 | 4.57 | 4.17 | 4.04 | 3.59 | 4.13 | 5.19 | 4.29 | 4.40 | 4.30 | 458 | 5.30 | 3.30 | O
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| O
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
NNW 6.67 | 5.88 | 4.76 | 5.67 | 6.32 | 5.42 | 4.60 | 5.65 | 6.05 | 6.30 | 5.73 | 6.03 | 7.32 | 4.156 | 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 O

1) 200648 B TR 148D T 212 /) A ADOFER D 5T 7= bR L, 20015 EA BN L7

b=

@ FHRmER (B#H) (E=89m)

BLUABADT - SO AHLE (& 89m, Hi & 8im) (%)

2001 | 2002 | 2003 | 2004 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 |>FHyfE ﬁ;O}IO? HHBGE(5 %) Sgﬁﬁ

I I N V=2
0.0~0.4] 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 O
0.5~1.4| 4.92 | 495 | 5.23 | 5.62 | 4.89 | 5.08 | 6.94 | 7.56 | 7.82 | 7.80 | 6.08 [ 5.79 | 9.13 | 3.03 O
1.5~2.4(10.06 |10.15 [10.09 |11.31 | 9.38 |10.83 [12.09 |12.36 [12.35 |12.90 |11.15 |10.58 [14.05 | 8.25 O
2.5~3.413.91 [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
3.5~4.4(15.55 [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 O
4.5~5.4113.97 [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 O
5.5~6.4(11.36 [10.40 |11.85 [10.73 |11.54 |10.67 |10.40 [10.51 | 9.52 |10.40 [10.74 |11.14 |[12.35 | 9.13 O
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 @)
8.5~9.4| 4.97 | 5.31 | 4.65 | 4.10 | 4.85 | 4.30 | 4.12 | 3.20 | 4.43 | 4.40 | 4.43 | 4.02 | 5.81 | 3.06 O
9.5L4 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 O

1) 20064 ISR R 148mD T — 212 ) A ADFEERH -7 L, 20015 E#BMNLT,

Eva =

BIHE 17—121

o044



HIHE 17

® FHRER (AM) (#E&18m)

BT « BN AT (BE& 18m, 1 E& 10m) (%)

gt 2001 2002 2003 2004 2007 2008 2009 2010 2011 2012 | EHfAE *%ﬁfrﬁ HRIBRR (5 %) 5;;5}%

JLI) 2005 1 ppR | FER | 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 O
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 O
ENE 3.27 3.57 3.90 3.74 | 5.42 6.41 5.52 5.07 4.14 | 6.40 | 4.74 | 4.49 7.52 1.97 O
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 O
ESE 3.04 3.68 3. 30 3.81 3.44 3. 44 3.98 3. 36 3.2b 2. 30 3. 36 3.49 4. 46 2.26 O
SE 5.14 5.79 5. 80 5.63 4.29 4.37 4. 59 5.21 4.53 4. 60 5. 00 5.73 6. 40 3.59 O
SSE 4.00 3. 66 3.99 5.62 5.03 4.47 4. 63 6. 32 5.73 6. 00 4,95 4. 59 7.16 2.73 O
S 2.41 2.22 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 X
SW 1.37 0.79 .35 1.08 1.53 1.09 1. 06 1. 00 1.12 .30 1.17 .22 1.68 0. 66 O
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 | 0.92 O
W 12.93 |11.05 |10.01 |11.71 4.73 4.55 6.91 6. 99 7.88 6. 30 8.31 [10.13 |15.30 1. 31 O
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. 86 6. 03 6.52 9. 65 8.87 6. 09 7.67 8.35 [10.90 7.78 7.42 |11.65 3.91 O
NNW 2.97 2.92 2.33 2.61 3.51 3. 10 2.43 2.87 3.04 3.50 2.93 2. 65 3. 87 1.99 O
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) 20064E FEIIAE 148D T — Z 2 ) 4 RDEENGH - 121 DRI L, 20014EEZ BN LT,

® EAMER (BF) (EEH18m)

BRSET « Ot AT (B 18m, 1B 10m) (%)

PRy g | EHIRR (5 %) | HIE
gLatte 2001 2002 2003 2004 2007 2008 2009 2010 2011 2012 | HIME *%EF > OFHR
i (/) 2005 1 ppR | FRR | x 3

0.82 ] 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

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

30.43 |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
(@)
22.23 |21.48 121.80 [22.97 [21.70 |21.95 |23.48 |23.08 [23.60 [21.90 |22.42 |20.88 |24.29 [20.55 @]
O
O

<ol el N2l NS I N S Ml B B
o1 | O

o e INSE NS ol N I Il I

SO NSO NSQN [VSQH NSO NSO INSQ (NSO INSQN IVSY

10.85 [10.91 [11.31 | 9.77 |10.95 [10.88 [10.69 [11.19 |10.19 |10.70 |10.74 [10.16 [11.83 | 9.66

7.69 | 8.16 | 9.27 [ 6.25 | 6.89 | 6.66 | 7.22 | 6.75 [ 6.0L | 7.10 | 7.20 | 7.09 | 9.49 [ 4.91
5~6 5.21 | 6.40 | 6.23 | 4.34 | 4.69 [ 4.15 | 3.91 | 3.58 | 4.17 | 4.50 | 4.72 | 4.79 | 6.97 | 2.46 O
5~T7 4.20 | 4.07 | 3.92 | 3.30 | 3.31 | 2.26 ( 2.60 [ 2.02 | 2.44 | 2.60 [ 3.07 [ 3.01 [ 4.96 | 1.18 O
5~8 2.84 | 2.51 | 2.18 | 2.34 | 2.24 | 1.20 | 1.70 | 1.39 | 1.25 | 1.60 | 1.93 | 2.29 | 3.28 | 0.57 O
.5~0. 1L.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
9.500F | 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

1) 20064E B IIEE 1480 T — Z ) A ADFENH > - 1= D5 L, 200145287,

BIHE 17—122

045



@ FEAWRER (EA)

(& 148m)

BIRE 17

BN © Bt ARLE (& 148m, H E&140m) (%)

& 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | EHE Bt wihiadatal ) Oﬂg
JAL I 2005 | ppg | FER | <

N 3.40 5,01 4,27 4.11 4,62 4.43 4, 50 4,48 4,38 5,:20 4. 44 3..52 5. 60 328 @]
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 5,51 525 540 | 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 .17 3.13 1.65 | 3.02 3.06 | 3.104. | 3.37 5.55 | 5.40 1. 34 X
ESE 2. 99 2.32 2.85 2:26 2,26 222 20T 2: 100 2,36 2:420 2. 36 3. 66 3:10 1. 62 X
SE 2. 66 2.16 | 2.85 2.09 | 2.74 ] 2.82 ] 2.98 | 2.99 | 279 | 2.26 | 2.69 3.09 | 3.36 | 2.01 O
SSE 3. 54 3. 69 3. T3 4.18 4. 89 4.68 5. b2 4. 76 5,29 512 4.54 3132 6. 23 2.85 ®)]

8 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
SSW 5, 02 4,54 4, 55 4,43 5.:35 4,76 5, 68 6. 07 4, 89 b.45 5.08 318 6. 37 318 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 (@)
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 4. 65 3.89 | 3.81 4.47 b.bb | 4.26 | 4.40 | 4.64 | 5.07 | 4.24 | 4.50 .13 | 5.74 3.26 O
WNW 6.71 5,87 6.13 6. 26 6. 05 6. 37 6. 29 6. 75 756 5,62 6. 36 7.65 765 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 @)
NNW 6. 97 7.03 5. 86 4.90 B.21 5.98 6. 57 6. 52 5. 08 4, 81 5.90 6. 53 7..92 3. 88 O

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 @]

TEL 2006 IMES 14O T —F I/ A AOHEERH 1720 L, 2004FEEBML T,

FEARES (Jaid)

(422 57 148m)

BRI - Bl ARG (R 148m, H1 E140m) (%)

2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |FH9fE *%6%? ifwwn‘%) Oﬂg

IR
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 | 10| 1es| 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 |12.09 |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 [11.29 | 9.51 [10.48 [ 9.92 [12.23 [ 8.73 | O
6.5~7.4| 7.95 | 8.74 | 8.28 | 8.19 | 8.89 | 8.08 | 8.62 | 8.57 [ 9.22 [ 7.47 | 8.40 | 7.40 | 9.61 | 7.19| O
7.5~8.4| 5.34 | 6.97 | 7.05 | 5.91 | 6.39 | 6.28 | 7.32 | 7.01 | 6.63 | 5.80 | 6.48 | 5.51 | 7.98 | 4.98| O
8.5~9.4| 5.03 | 5.60 | 4.77 | 5.03 | 4.82 | 5.52 | 6.08 [ 5.01 [ 5.14 [ 4.97 [ 5.20 [ 4.82 | 6.17 | 4.22| O
9,580k |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 | O

1) 20064 FEILER 148D T —HF L/ £ AOEERH T 0 L, 20044FEEZEMN LT,

B 17—123

546



© FEHRER (EM)

(£ =89m)

HIHE 17

BB : BN AR (5 8om, H1ERE 8lm) (%)

gt 2004 | 2007 2008 2009 | 2010 2011 2012 2013 2014 | 2015 |FHfE *{%EE i S 5%:;)%

JEL I 2005 | g | FRR | x g
N 3.25b | 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 | 8.95 [ 8.97 1.71 O
E 4.02 4.35 | 4.18 3.00 | 2.48 2.26 [.80 | 2.89 2.33 2.47 2.98 4.32 5. 11 0.85 O
ESE 2.75 2.29 2.79 2.30 2. 05 1.83 1.70 | 2.17 2.07 1.91 2.19 2.77 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 O
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 O
WNW 9.03 7.66 7.81 8. 17 8.29 | 8.59 8.70 | 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 O
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

D) 20064 EE 1T 148mDF — H |2 ) A RODEE

DTN, 2004EEZBMLTZ,

FEARER (BIH)

(FE & 89m)

BURGET « B At (B 89m, 1B 81m) (%)

2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |‘F¥yfE *%g%?: AR (5 %) (j%ﬁ){

FER | TRR [ x3Eap
0.0~0.4| 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
0.5~1.4| 5.62 | 4.89 | 5.08 | 6.94 | 7.56 | 7.82 | 7.80 | 7.41 | 6.47 | 7.60 | 6.72 | 5.79 | 9.42 | 4.01 O
1.5~2.4(11.31 | 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
2.5~3.4(14.52 [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
3.5~4.4(16.34 [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 O
4.5~5.4(13.85 [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
5.56~6.4(10.73 [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
6.5~7.4| 7.90 | 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 O
7.56~8.4| 5.44 | 6.25 | 5.74 | 5.23 | 5.40 | 6.17 | 6.10 | 4.94 | 5.67 | 5.51 | 5.64 | 5.64 | 6.66 | 4.63 O
8.56~9.4 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
9.5L0L F [ 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

VEL) 20064EE I TIEE148nD T — X 12 ) A A D

N oT-T=DRINL, 2004FEEZ BN L7,

BIHE 17— 124

047



@ EARER (&F@)

(1% 18m)

HIHE 17

BUASTT - BN A (R 18m, HEE 10m) (%)

g 2004 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | ‘V-¥%fE @Eiﬁ FARR ) C;FJU%E'E}R

L 2005 b | FIR | x 3
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 | 2.99 | 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 | 2.90 | O
E 2.62 | 3.05 | 2.44 | 2,85 2.19 | 1.78 | 1.78 | 2.84 | 2.14 | 3.40 | 2.51 | 2260 | 3.79 | 1.23 | O
ESE 3.81 | 3.44 | 3.44 | 3.98 | 3.36 | 3.25 | 2.38 | 3.01 | 3.47 | 2.82 | 3.30 | 3.49 | 4.40 | 2.19 | 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 | 463 ] 6.32 | 5.73 | 6.01 | 4.96 | 474 | 5.63 | 5.31 | 459 | 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 [ X
SSW 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
WswW 2.15 | 1.44 | 1.25 | 2.47 | 2.66 | 2.34 | 1.91 | 1.97 | 2.52 | 1.97 | 2.07 | 2.40 | 3.16 | 0.97 | O
W 11,71 | 4.73 | 4.55 | 6.91 | 6.99 | 7.88 | 6.34 | 5.87 | 6.41 | 5.74 | 6.71 |10.13 |11.52 | 1.91 | O
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 | O

1) 20064 FE I IAE = 148mD T — X |Z

J A XDEEE

BTSN L, 2004FEEZBM LT,

©@ FHKmER (A#H) EE&18m)
BUAIGET « SO A S (R 18m, #IE& 10m) (%)
\\\V@Eiifi 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | FE#HfE *%g%iﬁ §E1$m§§%<570) (jﬁﬁ?&
JEUE (m/s) ¢ EER | TER [ xzmsp
0.0~0.4| 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 O
0.5~1.4(14.96 [14.40 [15.93 [13.88 |15.83 |15.92 [16.73 [15.60 |15.63 [16.08 |15.50 |15.14 [17.51 [13.48 O
1.56~2.4131.22 132.03 |33.39 [32.69 [32.91 |33.15 |31.38 |32.64 [33.04 [31.24 |32.37 |32.77 |34.35 [30.39 @)
2.5~3.4122.97 [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
4.5~5.41 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 @)
5.6~6.4| 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 | 2.02 | 2.44 | 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 @)
8.56~9.4| 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
9.5l F 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 @)
TELD) 20064F 1M E 148D T —F 2 ) A ADEENH > T=7= ORI L, 20044F % 2800 L 7=,

BIHE 17—125
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HIHE 17

©® F:HMER (RmE) OKF#HTKER)

BSGET « AP HEFRERE (%)

gt 2004 | 2007 2008 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 |>FH#JfE Bzt R (5 7%) (igégﬂ
5] 2005 1 b | TR | x g4
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 @)
ENE 8.70 | 8.79 | 9.94 |10.20 7.40 | 7.33 7.71 9.20 | 8.31 8. 81 8.64 | 9.50 |10.97 | 6.30 @)
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 @)
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 @)
SE 3.11 3.02 | 3.38 3.05 [ 2.99 3.05 3.74 | 2.82 | 2.95 3.07 3.12 | 2.91 3.74 | 2.50 @)
SSE 1. 30 1. 50 1. 12 1. 15 1.29 1.47 1. 36 1. 10 1.28 1. 17 1.27 1.43 1.61 0.94 @)
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 O
WSW 2.97 | 3.28 | 2.61 2.74 1 3.62 | 2.91 3.41 3.21 3.66 | 3.56 | 3.20 3.26 | 4.09 | 2.3l @)
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 @)
WNW 2.75 | 2.57 | 2.17 1.72 1.84 ] 2.24 | 2.89 | 2.56 | 2.54 1.59 | 2.29 3. 17 | 3.35 1.22 @)
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 |112.63 |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 1. 36 1.47 0.83 | 0.85 1.38 | 0.87 1. 34 1.74 2. 22 0. 46 @)

1) 20064FEE IIMEZ1480D T — F I ) A ADEERH -~ - DI, 2004FEEZ BT,

W ZHMmER (B&F) KF#HGERER)

BIST : KFHIT RSB (%)

\\\\@Eitfi 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |FEfE tgéﬁgz HERRR (5 7%) <§E§§a
R (m/s) ERR | TR | x =24
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 [ O
0.5~1.433.41 |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 | O
2.5~3.416.75 |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 | 885 | 9.43| 9.50 [ 9.63 | 9.81 |10.24 |11.26 | 9.60 | 10.01|11.57 | 7.63 | O
4.5~5.4| 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
5.5~6.4| 2.05 | 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 | O
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 | O
7.5~8.4] 0.41 | 0.26 | 0.31 | 0.46 | 0.53 | 0.56 [ 0.67 | 0.39 | 0.43 | 0.20 | 0.42 | 0.19] 0.76 | 0.08 | O
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
9.5LLE | 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

D) 20065 I XR @ 148mD T — XL ) A RADOFEP > 7= 7= DRI L, 20044F BN L7,
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©® TARER (BFA)

(I R S BRIET)

HIHE 17

BB AR EBHITT (%)

EIEN 004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 || EEF RGO S%R
a6 2005 1 ppR | OFER | xR
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 | O
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 | 5.89 | 5.79 | 5.13 | 5.70 | 5.44 | 4.45 | 6.44 | 4.43 | O
ENE 1.70 | 2.19 | 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 | 1.76 | 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 | 2.94 | 2.19 | 2.64 | 2.86 | 2.81 | 2.98 | 2.96 | 2.60 | 2.76 | 3.36 | 3.35 | 2.18 | X
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
S 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 | X
s 2,13 | .79 | 1.58 | 2.68 | 2.70 | 2.29 | 2.70 | 2.79 | 3.04 | 1.79 | 2.35 | 1.69 | 3.55 | 1.156 | O
N 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 | 1.76 | 1.46 | 1.61 | 1.89 | 1.94 | 1.27 | O
WNW 4.70 | 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
N\W  [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 | 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
E1) 20064EEEIIER 148D T X () A ADER D -T2 72 DRI L, 2004FEEEZBM LT,
EHRER (B#E) (hIEKSERIFT)
BRI - A IERSRBLIAITT (%)
g 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |‘F¥)fE it | AR (5 %) nggéﬁ
B (/) 20051 ppr | FIR | x3en
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
0.5~1.421.92 [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
1.5~2.4[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 | O
2.5~3.417.92 [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 | O
3.5~4.4|11.69 [11.62 [10.66 |12.27 [11.79 |12.18 [12.28 |13.73 [12.06 |12.35 [12.06 | 10.84[13.89 |10.23 | O
4.5~5.4| 7.47 | 7.33 | 6.90 | 7.80 | 7.11 | 6.84 | 7.96 | 7.82 | 7.11 | 7.86 | 7.42 | 7.32| 8.42 | 6.42| O
5.56~6.4| 5.06 | 3.87 | 4.62 | 3.81 | 3.73 | 3.96 | 5.41 | 5.02 | 3.85 | 4.28 | 4.36 | 4.91] 5.83 | 2.89 [ O
6.5~7.4| 2.45 | 2.43 | 2.27 | 1.93 | 1.32 | 2.23 | 2.79 | 2.55 | 2.47 | 2.17 | 2.26 | 2.56] 3.22 | 1.30 | O
7.5~8.4| 1.11 | 1.08 | 0.99 | 0.96 | 0.48 | 1.03 | 1.21 | 1.45 | 1.37 | 1.05 | 1.07 | 1.14] 1.70 | 0.45 | O
8.5~9.4| 0.75 | 0.34 | 0.70 | 0.43 | 0.15 | 0.50 | 0.59 | 0.45 | 0.63 | 0.60 [ 0.51 | 0.72[ 0.94 | 0.09 [ O
9.500F | 0.39 | 0.34 | 0.32 | 0.21 | 0.15| 0.31 | 0.50 | 0.54 | 0.37 | 0.36 | 0.35 | 0.39[ 0.63 | 0.07 [ O

Y1) 20064 B 1T 148mDF — # 2 ) A 2D

29

S

MW oT2 =D L, 20044FEEZBI LT,
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FEDOHEREDRZD L, 30%UNTH 72,

ZOZ LD, VEBMORIGERNT S & SMITRERIL, [RBEGDE
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ZOHEIE, TOERLIIIRERETHLNENERKTDIRESE
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BEICFEFIFERE S EORETO 72912, 2006 FEDOXRRT
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Wiz, EREEORIRER G EML THBY, BT — X2 HiE
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IR
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—7, WEMBOBMEL S FRREIL, RATLVRDODTWD, flziE, Z

CCEARMEF SHMLTSE v BEINT 5720, Bt X 5 FRRE IR

LI 5,
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I;

M@+ B +y)

[i:%0E 1 OIFLRERDN S DR A2V (Bq s)
f BETARZVER (1.11X101°)
Yi:EEfdE i O RINE (%)
L1EEHE 1 OFREEE (s71)

Al 1 OBEMHIRE (Bag)

M mHMREE (g)
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o) i

D F JZFIFm A0SR DOBRYAREL
F C: R FIFmEM G RIEE (g/s)
y T ROBOERIA~DOBITR (s71)
FS
V=@“ﬁ

CF: L o2F0EERKFP~DOBITEIE
F S:E&RKME (g/s)
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Z# 3

TR 3 AT AR B R OBER IOV T

JEIREBREFIL, 250 THIEE R EARILHERERREE (OF
AL 25 12 A, ZEHERTEKRASH) TARLTWD, BURERFFEOME %
LUTFIZRT,

ks, BEURZERIL T () BARFEFHFSEE REHR PP O L 2R
Hricds T 2 IR OB ZhE S % 3R 5 7= 60 O BIR FEER E fa £ 4 ) (200346 A,
FEEVEN BAREFHFE) ICESEERL TV 5,

Z D%, JEF SEER Fh FEHE 1 2003 [XELRET S AUJEUR SEBR F2h AL 1E 1 2009 23T S
NTWD0, EROBERFHIILEINTEOT, BEHEMIE O ER CTHRIFE
BRCROIZF S S & AV CREIEBEHME 21T 5 BROEE R, TFAMLE R
R & EPAMIEE S A AR U7 IR EBRAE R 2 VORI 0 BASLEE (T
AT )— DL CTRHE L 2 RO RBEOSEFEMNBEME - DT,
2005 R |2 A U 7 JRR F2 B s 13 RR SEBR S f HL Y 1 2009 B R LTV D,

1. EBRFIE
(1) REZEETHIL (C~D) ® ITHET 25612725 L O IR EHLE

E(F 1SR NOK (RESA, ELitmED ) ZRET 5 (52

M

XZH)

(2) BERADE S ZRET D AT — IV EERT D720, BJAERIEENIC
M IR 2 AN W TEEZE L2 THEAPFRE S F L —3 TR
(CH,) ML, #RREZRES S FMERLERT L (5 3K
ZH) .

(3) EYAEBRREENICHERER (1,772,000, AT 10km) % A, FrEDEE
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BIRE 17

EATWVHERGER ERA L, FREAEDE S 2RO D (5 4 {(EH) |
ZhIZkY, BE, HEORKILHIZKIETHELEET D,

g*f%
RS NES
¥ ZRBEFS - A BE
mRnsy -
SEESRY ¥ 5 AW
iw= -
¥
. MR
mEH
_—
FL—#-#2 |
(N
OOO8§
B ik ok 3 4 16 3t

51X R R E

) BUREBROKIGEMT 2 RK]EEE CHIYHEYICT D3ROV T

JoEL 1) S 1 PN D S e, R SN AU I R U 7 ML R G LT
%, PIMORIAER T, 77 iiFE 2O TRmOENE 52TV, Pk v b
ZEMORIRABLZ 72 o TN A3, JEIR FEBR OO Fn LS AL S 2 ISHEWEEH o0 3% i ML
FAL (R4 7)) SEUE, SRS D X D272, JER S5 S i JE 1 & i E L 72 REH IS
EPSZAEY OKIIREBICTRE TE S L9 1tk o T,

ZO7=®, FRE & 3E USROG A 2 S A ik 5 &, 1982 F D R
FERD 80~110m {Z%F L, A EIE 95~115m & @& < §Hli T2, A a0 B SEE Tl
HNORKEEE (C~D) Z2HB L7, BREANRVEHOKTR OIS K X
7Y, BEEA OB LV AT S5KMOENDOEENHEAN/NES L, BN Lo
R E S OB/ S K poda o EHEE S D, milElE, D~E OKRRZ EEICH
LI HRMOENTH Y, EREFOBIMTAELLKMOENNRE S EHALT, L
J EORHEE S OBONKEL Rotn B2 LND,

—J, FEEROH KA S S 2T 5 &, 1982 0 AR FEHR D 120~180m (%}
L, AENE 150~220m & @< FHli STV D, ZAaUE, EFROKIROFIE S EDENIC
L DREIINZ, KET — % OEE RO U OHIN (14m, s 225 16m, s [ZHIN)
(2 L0 AR SRR O HUHIR R SR KE L oo B X D LHEEESN D,

B4 5 O 6 12 1987 4 DM IR O R, B TG SR o —fil 2 7R3,
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BIRE 17

2. KRR S
FHIER S 1L, FHRIOEE OBRKRITERI N2V EEEL, FREES
Hy=Hs, FERIIMKROBIRIZLI 2R PR EZE L, kXD X 5 ITHE
K[EESICR TS S ZMAHEES S He &35, 22T, 1/UIKIE, 2005
%)

[KET—F AV, F 1 RICBEREROKHRS S 2R,
HOZZHS+ AH

am=3"Dp
U

Hs : fEXFFES (m)
D HEREHAONE (n)

W IR LEEEE (ms)
/U JES O (s/m)

FH1FR RS S

m | mEpy | BEEEOWS |y | orone
(s/m) s | TR
N S 0.42 90.7 140 231
NNE SSW 0.32 69.1 140 209
NE SW 0.21 45.4 140 185
ENE WSwW 0.30 64.8 140 205
E w 0.40 86.4 140 226
ESE WNW 0.47 101.5 140 242
SE NwW 0.49 105.8 140 246
SSE NNW 0.36 77.8 140 218
S N 0.31 67.0 140 207
SSW NNE 0.40 86.4 140 226
SW NE 0.35 75.6 — 216
WSwW ENE - - - -
w E = = =i =
WNW ESE — — — —
NwW SE 0.27 58.3 - 198
NNW SSE 0.29 62.6 140 203
PR ORNE (m) 4.5
W LEEE (n/s) 16.0
PR S (6L 140.0

*1 JEGEY O (2005 4 4 A ~2006 43 H)
*2 PERfEEA B © EL Sm
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3. PEXRADE S
i U 22 NV 7R O S F2 R & e RS 2 AU T R 2 (S Ip e OVl
Bf) OFERND, FH4RO L IITRO PR E AR S 25 2 RITRT,

Fok RREADSS

i g
B AR E N GEfides | BobiEss | AoEs AT | B s
(m) (m) (m) (m) (m) (m)
N S 330 231 210 1870 140 105
NNE SSW 350 209 180 1690 140 100
NE SW 460 185 150 1300 140 110
ENE WSW 640 205 195 930 140 110
E ALY 530 226 205 530 140 115
ESE WNW 600 242 205 600 140 105
SE NW 660 246 220 660 140 105
SSE NNW 890 218 200 890 140 105
S N 850 207 190 850 140 105
SSW NNE 600 226 200 600 140 95
SW NE 360 216 195
WSwW ENE
E
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