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

Run A6
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%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
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L L, Standard Review Plan 6.5.5 |23 &F DF10 23/ EL TW5A, ZiiL Standard Review
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[Standard Review Plan 6.5.5] (¥#Y)

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

mﬂ@@@&@&@@wmm&wgwwﬂ%mwawUQ@U”mﬁm&mwmwd:
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 | I
:containment._Ih.e applicant's values may be_accepted without any need to_perform _ _ |
calculations.! A DF value of one (no retention) should be used for noble gases and for
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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DOE/NRC Nuclear Air Cleaning Conference.
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* QOunly one test performed.

Program Aerosol Aerosol Carrier Steam mass | Water Pool Injector
size, Jm fuid fraction temp., “C | pressure
Csl 1.7-2.7 N, + 0.008 - 25
ACE CsOH 1.6-28 steam 0.31 | 83 ambient sparger
MpO 1.7-23
Csl 0.2-3.0 air, N, or - ambient single
EPRI TeO, 0.4-27 He + 0-0.95 - near sa- ambient orifice
Sn 2.7 Steam turated
Csl ~4.5 273 1.1 MPa single
EPSI (radins) 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
Espafla sieam 0.85 (abs.} orifice
-multior,
SPARTA Csl 0.7 air + N, 0 close to ambiznt 2 orifices
saturation
UKAEA Cr/Ni 0.06 air + 0.25 - ambient ambient 4 orifices
steam 0.96 (downco-
mers)
|| UKAEA I, vapour - air andior | 0-1 ambient ambient 4 orifices
1 steam (downco-
1 MEers)
Il pOSEIL- I, vapour - N, 0 ambient | ambient | -single
! DON orifice
1 - multor.
Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
1 47 - 1500
DOP 6-12
EFRI Csl, Te, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Ew; Oy 68 - 2900
Csl T-10
JAERI DOP 10 - 150
LACE-Espafia Csl 16 - 3000
SPARTA Csl 7
UKAEA T L5680 _ — —
Iy, 14 - 240 1
T T
POSEIDON L L 20 - 300 000 )

385




HEE 3T (2018.9. 18 iR

IR -1 AT

2 %R

ik

MR 5 IR b~ DR 53 FUE R DRI DEXFEIZ DV T

KRE~OHEL, FNEERIC PR SRA~OREEEEZ R L2 L TRINT 2, (B
E1281)

JR AP AN R~ D S HHEI G OFIIC Y 7= > T, BEHRS TV 4 TR LOCA+E
JESF DRSS DM AR (B2 8) ) EIRIER D EEZ BRE) ([CBW TR FIFENE
ERIMERIVIRRE CTHMUUK T 27280, D77 v MREZFEERELMAAP a— N2 HW\5 2
ELT DN, UTFDEL)NS, NUREG—14656 DR 2 HAWT—E#1ET 5, MA A P b
REH 1R, NUREG—1465 O 2 FHWT—EE LI2EREH 2 RITRT,

1R HEIS ORHIETR (MA A PA#FT)

e BEFiEEAESr L RFIERE BAESRE DD LEE~D
Bl DR EL B A
FNe—F - . - . :
S/Cy kb D/W~<y | 5/C2y b D/Wii |
= AE #14.3x10°3 §#4.3x107° #19.5x10°1 #9.5x10° 1!
Cs ¥ #16.2x10°5 #6.2x10°° #1.0x10°° #3.9x10°3
CsOHHE | #3.1x10°° §#3.2x10°° #14.0x10°7 #17.5%x10°3
S big #17.6x10°° #7.5x107° #12.7x10°° #1.8x10"°2
T e Q-1 #14.4x107°% #4.4X10° 8 #13.8x10°7 #19.9x10-4
SrO¥E #18.6x10°° #7.1x10°°% #2.6x10°° #2.4x10° 1
BaOf #19.1xX10 3 #8.3x10°° #1.5x10°° #1.4x10°1
Mo O.¥ $#9.1x10°5 $9.0x10°° #13.5%10°5 #3.0x10"¢2
CeO:3H #1.6xX10°° #8.3x10°° #1.1x10°° #17.1x10° 2
La-0:%8 | #1.6x10° #r8.3x10™"® #1.1x107° 7. 1x10" 2

1 ;JﬁrE%?{""ﬁ'E#’i}\

5 2F BHEIG ORMERR (D - ESERVEOAL Y L — 7T D IER)

- r'%'-r*FF’M:*emu LETIFRE R ESEESES LR~
:M__.;_ ~ AV El ! R #la !
§/C<w | D/W-2 | S/C2w D /Wi
e g4, 3 10— #14.3x102 #9.5x10? 1o 5x1010
Cs 18 #16. 2x10" 6, 2x10"% #11.0x107" # 3. 9x10
CsOH®E | #131x107° 3. 2x10°8 4. 0x10"7 ) 7.6x10"°
C s ¥gEs #138.4x10-! #3.4x10°8 #F4.6=10-7 FT.2=10-2
SbHE #6.Tx10-% | #6.8x10-5 #18.9x10"% #1.4%10-9
TeO.mR #16.7Tx10-% 6. 8x10"8 #18.9x10-¢ #1410
SrO¥E 12, 7x10"" #2710 8 s ex10® # 6. 8x 108
B a O #2.7=107% | #2.7T=1075 #1353 6x10 " #5.8x1074
Mo O | #3.4x10-7 | #3.4x10°7 #4,5x10"% #T.2x10-8
Ce Q%0 #I6. T=10—¢ FIB. 8x 108 SIS [ #1.4=10-68
La:O% | #12.7x10-% | #2.7=x10"% #9353, 6x10-10 #5.8x10-8

#1 o EEEfrENELA
#2 Csl BRU CsOH B G EHE (FH@E=E= 1)

- RCERE PT O FHE

B 2 B ClX, 59 &
e BE R 59-11 s
fragte 12—3 By

R R DK AN

sk

~DHHE A O EIS
DUNT) TEi# L Tw

%

386




HEE 3T (2018.9. 18 iR

R /1588

BT 2 B

DOTM I Rof@ B — I R EFT F T OB FEIZ OV T

H1RICEDE, SHEFEMERE (Cs 1, Cs OH) ORMNARRE KA LIRS O fHEl
A (107 °0~10 "A—%—) L, F - REREEEO BTG O AR E VN (107 ° A —4%—)
LWV FERIC Ao TS,

—J, TMIEESE R IREFTFL TCOBRIEENS, FHIRAE LG IR EL
SN DRI IREE, KRBV Y AEOREEBEOME THY, P - KEREOWE
ﬁﬁﬂjiimjﬁ%$0)% LHRTOLETHDLZ ERDH-> TS,

B3 RIE, TMI FaERICHFHN S N BERZRE DL 2 L ODFEETH DD, Ml AR E
PR (B2 D LRk 9HR) BRFFENRGFIMNIFNEHEOEoRERH SN — T,
¢-ﬁﬁ%@&@ﬁﬁﬁigﬂﬁ%mﬁﬁ*“ HEFEFEERTVD &0 9 i & 72> TV B,
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NRPB-R322 ANNEX-A 2.2 Todine] D#¥4

2.2.2 || Meadow grass and crops

Methyl iodide

There are fewer data for methy] iodide than for elemental iodine. but all the data indicate that
it“is poorly absorbed by vegetation, such that surface resistance is by far the dominant resistance
component. The early data have been reviewed elsewhere (Underwood, 1988: Harper ef al, 1994) and
no substantial body of new data is available. The measured values range between 10%and 107 m st
approximately. Again, there are no strong reasons for taking 7, to be a function of windspeed, 0 itis
recommendad that v, is taken to be a constant. Based on the limited data available, the ‘best judgemﬁm“
value of v, is taken ag and the ‘conservative’ value as 107 m s™. Where there is uncertainty
as to the chemical species of the iodine. it is clearly safest to assume that it is all in elemental form from

the viewpoint of making a conservative estimate of deposition flux.

2.2.3  Urban

Methyliodide

There appear to be no data for the deposition of methyl iodide to ;buﬂdiﬁg surfaces: the

deposition velocity will be limited by adsorption processes and chemical reactions (if any) at the
surface, for which si}eciﬁc data are required. No recommendations are given in this case. For vegetation
within the urban area (lawns and parks ete), it is reconumended 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 surface is shown for comparison.
Note that the theoretical curve is strongly dependent on the vilue for ¥+ and that Eq. 22 does not
contain a parameterization for surface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.

%1 Bz IR 1T D MR IEAE HEE  (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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P.C. Arwood, PRETEST AEROSOL CODE COMPARISONS FOR LWR AEROSOL
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%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
%3 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)
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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,0 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 g/lem®) or Si0, (p = 2.2 g/em?) from the concrete and
UO,(p = 10 glem®) or Z10, (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/em®. The upper limit is chosen based on the
assumption that suspended UQ, 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:

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

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

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

(13) Initial Bubble Size. ‘The initial bubble size is 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 ¥{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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WNW 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 T.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 0.65) 0.75] 0.76] 0.42] 0.39] 0.98] 1.26[ 1.32 1.2] 0,90 | L.10 | L.73 ] 0.06 O

1) 19965F9 A % TIIBE i EEEERT, 1996108 061X Ky 77— Y — X OBHIETHD,
2) 20064 B 148mD T — # |2/ A AOHER B o772 0BRA L, 20014EE 2B LT,

@ FEHpuEL (Hak)

(% =5 148m)

BRI - By AHUR (e 148n, M Ed140n) (%)

2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | g friELE ifﬂﬁ&ﬁ(?%) Oﬂ;{g

2005 ) kR | FIR | xgE
0.0~0.4| 1.24 | 0.65 | 0.75 | 0.76 [ 0.42 | 0.39 | 0.98 | 1.26 | 1.32 | 1.20 | 0.90 | 1.10 | L.73 [ 0.06 | O
0.5~1.4| 6.70 | 5,19 | 5.56 | 6.43 [ 5.00 | 491 | 6.14 | 6.91 | 6.97 | 7.40 | 6.12 | 6.99 | 8.26 [ 3.98 | O
1.5~2.4(10.58 | 8.92 | 9.61 |11.42 | 8.63 | 9.44 [10.82 |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
3.5~4.4112.57 [12.25 |12.80 |13.58 |12.63 [13.41 [13.26 [12.52 |12.24 |12.10 [12.74 [13.85 [13.97 |11.51 O
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 | O
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 | O
6.5~7.4| 7.67 | 8.18 | 8.82 | 7.95 | 874 | 8.28 | 8.19 | 8.89 | 8.08 | 860 | 8.34 | 7.40 | 9.30 [ 7.38 | O
7.5~8.4| 6.17 | 7.68 | 7.35 | 5.34 | 6.97 | 7.05 | 591 | 6.39 | 6.28 | 7.30 | 6.64 | 5.51 | 8.40 | 4.89 | O
8.56~9.4| 5.14 | 6.84 | 6.01 | 5.03 | 5.60 | 4.77 | 5.03 | 4.82 | 5.52 | 6.00 | 5.48 | 482 | 7.03 [ 3.92 | O
9.500 L [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

FED) 19964E9 H & ClIMB T E e G, 1996FE 100 1Bk Ry 79— Y —FOBHIETH A,
FE2) 2006 FEILERE 148mD T — # 2/ A ADFENRDH TR L, 2001FEL BN LT,

421




SR

BT

(2018.9. 18 hiR)

IR -1 AT

254

@ TARTER (RM)

BT BN AT (B

(=% 89m)

=

=1

8m, Hi L& 8lm) (%)

1) 199649

L.
£ CITEEE RN EER, 196F10ANBIE Ry 77 Y-S OB TH S,

F2) 20064 EFE T E R 4SO T — F (2 ) A4 RORERH -0 L, 200EEEZBNLT,

@ FEARER (BFE)

(1 =89m)

g 2001 | 2002 [ 2003 [ 2004 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | FH44E ﬁ?ﬁfﬁ R 51‘55?13\
A 2005 | bpg | TR |
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 @]
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 T.76 | 8,221 9.86 | 7.84 | 6.78 | 7.22 | 5.33 | 4.72 | 3.74 | 3.30 | 6.48 | 8.95 |11.52 | 1.44 O
E 3.34 | 3.80 [ 4.30 [ 4.02 | 4.35 | 4.18 | 3.00 | 2.48 | 2.26 | 1.80 | 3.35 [ 4.32 [ 5.55 | 1.16 O
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 | 1.42 O
SE 2,741 2.86 | 2.96 | 2.80 | 2.21 | 2.96 [ 2.89 [ 2.53 | 2.99 | 3.20 | 2.81 | 2.7h | 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 [ 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 | 2.02 O
SW 3.26 | 3.62 | 3.42 | 3.63 | 3.07 | 2.30 | 2.96 | 3.33 | 4.04 | 4.10 | 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 | 4.7 | 417 | 4.04 | 3.59 | 4.13 | 5. 19 | 4.29 | 4.40 | 4.30 | 4.58 | 5.30 | 3.30 O
WNW 8.29 | 7.52 | 8.02 | 9.03 | 7.66 | 7.81 | 8.17 | 829 [ 859 [ 870 | 821 | 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 | h.88 | 4.76 | 5.67 | 6.32 | 5.42 | 4.60 [ 5.65 | 6.06 | 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 | L1.21 [ L.14 10 ] 0.81 ] 0.69 | 1.41 | 0.21 O
A

BT - BOPI AR (BEF 80m, ML 81m) (%)

_ %J?EJFH: 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | ‘F-{E Tﬁ;;%?: %Eﬂ’l’ﬁﬁ(n C:/n) SEE#\'
| CE09) ERR | PR | x3EA
0.0~0.41 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| 492 | 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 @]
1.5~2.4110.06 |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
2.5~3.4113.91 |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
3.56~4,4115.55 | 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
H.h~6.4|11.36 |10.40 | 11.85 |10.73 |11.54 [10.67 [10.40 [10.51 | 9.52 |10.40 [10.74 J11.14 |12.35 | 9.13 O
6.5~7.4| 8. 16 | 838 | 875 [ 7.90 [ 866 | 7.72 | 7.14 | 7.22 | 7.49 | 810 [ 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
8.5~0.41 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
9,520 110,04 [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

TE1) 19964E9 B F T IR I B A

199610 MBI Fy 77— —FDBAETHS,
7E2) 20064EFE LRI 148D T — # (2 ) A AOEEDRH o hbrsk L, 200018 E 2 BNLE,

422




IR -1 AT

254

WY AT (2018.9. 18 ki)
® FEARER (Am) (E&18m)

BB - BN AR (BE& 18m, HER 10m) (%)

FrareE waiE | HEHIRRA (5 %) W

2001 2002 | 2003 | 2004 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 |*F&{H _ O#FR

B\ 2005 | b | TR | xR
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 12,39 112,29 (12,11 |10.30 | 7.29 | 9.57 [11.21 9,18 [11.62 | 850 [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 | 357 3.90 | 3.74 | 5.42 | 6.41 | 5.52 | 5.07 | 4. 14 | 6.40 | 4.74 | 4.49 | 7.52 | 1.97 @]
E 2.51 2.86 | 2.84 | 2.62 3. 06 2.44 | 2.85 ] 2.19 1.78 1.80 | 2.49 | 2.60 | 3.5b 1.43 O
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 | 4.59 | 5.21 4,53 | 4,60 | 5,00 | 5. 73 | 6.40 | 3.59 O
SSE 1.00 | 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 | 3.8 | 3.68 | 3.79 | 3.25 | 4.55 | 3.54 [ 4.20 | 3.41 | 2.31 | 5.25 | 1.57 @]
SSW 3.62 ) 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 | 1.35 1.08 .53 1. 09 1.06 | 1.00 1.12 1. 30 1.17 1. 22 1.68 | 0.66 O
WSW 2,94 | 270 | 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 J11.71 | 4.73 | 4.56 | 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 @]
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

TEL) 20064FFE AR 14D T —Z |2 ) A ADEERH - - L, 200FEEZEM L,

© ZARER (AHE)

(215 18m)

BT - B A RS (R 18n, B LR 10m) (%)

— - —

g 2001 2002 2003 | 2004 [ 2007 | 2008 | 2009 | 2010 | 2011 2012 | M %%E FHRI (5 %) é‘gjﬁf‘\

8 (/) 2005 | bR | FRR | x A
0.0~0.4| 0.82 1,03 ] 1.290 | 1.85 | 1.11 1.82 1.35 | 1.60 1.90 | 2.00 1.48 1.69 | 2.46 | 0.49 O
0.5~1.4112.24 112.79 |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 @]
5~3.4 122,23 |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
3.5~4,4110.85 [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 O
4.5~5.4) 7.69 [ 8.16 | 9.27 | 6.25 [ 6.89 | 6.66 [ 7.22 | 6.75 | 6.0L [ 7.10 | 7.20 [ 7.090 | 9.49 | 4.91 O
5.6~6.4| 5.21 6.40 | 6.23 | 4.34 | 4.69 | 4.15 | 3.91 3.68 | 417 | 4.50 | 4.72 | 4.79 | 6.97 | 2.46 @)
6.5~T7.4| 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 @]
7.5~8.4| 2.84 2. 51 2,18 2.34 | 2,24 1. 20 1. 70 .39 1.25 1. 60 1,93 [ 2.29 | 3.28 | 0.57 O
8.56~9,4| 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
9.5k 1.70 1.13 1.13 1.67 1.45 | 0.90 .30 [ 0.94 ] 0.75 | 0.80 | 1.18 .10 ] 1.99 | 0.36 O

1) 20064F IR 148D T —F 2/ A ADOEE

M ofzfobEs L, 2001 EBM LIz,

423




SR

BT

(2018.9. 18 hiR)

IR -1 AT

254

@ FEHARGER (&)

(1% 15 148m)

BEET Bt AR (B 148, 1 E/&140m) (%)

ghF 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |Y¥fE *%Eﬁz RIS %) Oﬂjﬁg

T 2005 | RRR | FH | <3
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 | 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.b1 | 5.25 | 5.40 | 4.16 | 5.74 | 5.B9 | 4.95 [ 5.96 | 9.80 | 9.21 | 2.72 X
E 4.42 | 459 | 414 | 3.49 | 3.17 | 3.13 | 1.65 | 3.02 | 3.06 | 3.04 [ 3.37 | 5.55 | 5.40 | 1.34 X
ESE 2.99 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 | 2.15 | 2.85 | 2.69 | 2.74 | 2.82 | 2.98 | 2.99 [ 2.79 | 2.26 | 2.69 | 3.09 | 3.36 [ 2.01 @]
SSE 3.64 | 3.69 | 3.73 | 4.18 | 489 | 4.68 | 5.562 | 4.76 | 5.29 | 5.12 | 454 | 3.32 | 6.23 | 2.85 O
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
SSW 5,02 | 4.54 | 4.55 | 4.43 | 5.35 | 476 | 5.68 | 6.07 | 4.89 | 5.45 | 5.08 | 3.13 | 6.37 | 3.78 X
SW 5,16 | 3.92 | 3.40 [ 4.63 | 5.16 | 5.76 | 5.38 | 4.94 | 4.64 | 5.05 | 479 | 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 4.65 | 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 6.71 5871 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 @]
NNW 6.97 | 7.03 | 5.86 | 4.90 | 5.27 | 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 O

D) 2006FE LR 14800 T — 212/ o ZAOFER D T2l L, 2004FEEZBMLT,

® FEHABER (HH)

(4% &1 148m)

BRSSP - SN AS (FEE148m, Hi EE140m) (%)

gt 2004 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |EH{E RRIELE ﬁfﬂlﬂﬂ(?%) O{Irj"g

TR (m/s) 2005 | ppg | FER | % sH)
0.0~0.4] 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
0.6~1.4] 6.43 | 5.00] 491 | 6.14 ] 6.91 | 6.97 | 7.32 | 592 ] 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
2.5~3.413.72 |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
4,5~5.4 112,07 | 13.08 | 12.09 |12.67 [13.40 [12.60 [11.01 [12.52 |12.25 |11.78 | 12.35 |12.03 [13.95 [10.76 [ 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 | 857 | 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 | 7.0l | 6.63 | 5.89 | 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
9.58LF |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) 2006 I XiEE 148D T —Z 2/ 1 ADFEBENH TR L, 2004F[E 2 BEMLT,

424




SR
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At

(2018.9. 18 hiR)

SIRIFF 58T 2 5

© FEARER (B[E)

(F= % 89m)

BMARDT - BN AMLE (RE 89m, HEE Slm) (%)

& 2004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 || REF R Sgﬁm

) 2005 | kg | FRR | x3Em
N 3.2 1 4.84 | 4.64 | 4.84 | 5,88 | 5,68 | H.BO | 5.04 | 5. 0b | 6,22 | 509 | 3.79 | 7.05 | 3.14 O
NE 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 | 472 | 374 3.30 | 5.73 | 421 | 452 | 534|895 (89T | LT[ O
E .02 | 4.35 | 4.18 | 3.00 | 248 | 2.26 | 1.80 | 2.80 | 2.33 | 2.47 | 2.98 | .32 [ 511 | 0.85 | O
ESE 2701 2,29 1 2,79 | 2,30 | 2205 1.83 | 1.70 | 2,17 | 2,07 | 1.91 | 2,19 | 2,77 | 3.04 | 1.33 O
SE 2.80 | 221 | 296 | 2.80 | 2.53 | 299 | 3.20 | 2.56 | 3.40 | 2.60 | 2.81 | 275 [ 3.64 | 1.98 | O
SSE 3.77 | 3.74 | 300 | 4.83 | 5.80 | 4.88 | 6.10 | 4.79 | 5.78 | 5.58 | 402 | 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 | 243 | 4.95 | 2.79 | x
SW 3.63 ] 3.07 ] 2,30 2,96 | 3.33 ) 4.04 ] 410 | 3.45 | 3.38 | 3.56 | 3.38 | 2.64 | 4.63 | 2.13 O
WSW 3.09 | 3.28 1 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 417 | 404 | 359 | 413 | 519 | 4.20 | 4.40 | 4.66 | 4.76 | 4.26 | 4.35 | 4.58 [ 5.39 [ 3.31 | O
TN 9.03 | 7.66 | 7.81 | 8.17 | 8.29 | 8.59 | 870 | 9.54 [10.05 | 7.43 | 8.53 | 9.14 [10.51 | 6.54 | O
NW o [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
W 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 | .38 [ O
CALM 0. 61 0.68 | 0,66 | 0,90 | 1.21 1.14 | 1,10 | 1,01 0.86 | 1.29 | 0,95 | 0.69 | 1.53 | 0.37 O

FEL) 20064FEEIIER 148D T —F |2 ) A ADFBRH -T2 hbRsh L, 2004FEEA BN LT,
0 FEAmER (B#) (ES89m)

BNARAT - B ALE (2E 89m, HES 8lm) (%)

P , 1 Tiete| ERA (5 %) | T |

2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |FtyfH O#R

i o 2005 1 b | FHE | xR
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 | 489 | 5.08 | 6.94 | 7.56 | 7.82 | 7.80 | 7.41 | 6.47 | 7.60 | 6.72 | 579 | 9.42 | 401 | 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
2.56~3.414.52 [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
5.5~6.4(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 | T.14 | 7T.22 | 7.49 | 8.10 | 7.38 | 8.49 | 7.34 | T.74 | 8.04 | 9.01 | 6.48 | O
7.5~8.4| 5.44 | 6.25 | 5,74 | 5.23 [ 5.40 | 6.17 | 6.10 | 4.94 | 5.67 | 5.51 h.64 | 5.64 | 6.66 | 4.63 O
8.0~9. 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
9580 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

1) 20064EFEIIEE 148D T — |2 ) A ADEER TR L, 200455280 L7-,
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SR

=
e,

Tl

(2018.9. 18 hiR)

SIRIFF 58T 2 5

O FARER (AM)

(FZ 5 18m)

BRSE  MHA AT & 18n, HIEE 10n) (%)

grrE 2004 | 2007 | 2008 | 2009 | 2010 | 2011 2012 2013 | 2014 | 2015 |FE94E Hies RARF (5 ) C;%'\KE?R
1] 2005 | BRR | FER | x3A

N 2.60 | 257 | 2.17 | 2.52 | 2.8l 2.62 | 2.39 2,26 | 2,16 | 2,70 | 2.47 | 2. 15 2.99 1. 95 @]
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 @]
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 | 542 | 6.41 | 5.52 | 507 | 414 | 6.39 | 7.34 | 6.61 | 7.12 | 5.78 | 4.49 | 8.65 | 2.90 @]

E 2.62 3.05 | 2.44 ) 2.85 ] 2.19 1.78 1.78 | 2.84 2.14 | 3.40 | 2.51 2.60 [ 3.79 1.23 O
ESE 3.81 3.44 1 3.44 | 3.98 | 3.36 | 3.25 | 2.38 | 3.01 3471 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 @]
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
N 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 (| 319 | 2.35 ] 3.28 | 3.64 | 3.38 | 3.39 | 3.47 | 3. 14 | 3.32 | 3.23 | 2.36 | 4.06 | 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
WSW 2.15 | 1.44 | 1.25 47 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 ] 455 | 6.91 | 6.99 | 7.88 | 6.34 | 5.87 | 6.41 | 5. 74 | 6.71 |10.13 [11.52 | 1.91 @]
WNW 19.53 124,91 122,81 [21.72 |22.62 [22.60 [22.88 |22.63 |24.11 |20.77 [22.46 |21.68 |26.09 |[18.83 @]
W 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 2.61 361 310 | 2.43 | 2287 | 3.04 | 3.49 | 4.17 ] 3.20 | 3.09 | 3.15 | 2.65 | 4.32 | 1.98 O

CALM L8 | LI ) 1.82 | 1.35 [ 1.60 | 1.90 [ 2.00 [ 1.68 | 1.64 | 1.70 [ 1.66 | 1.69 | 2.30 | 1.03 @]

EL) 20064 PEITIE R 48O T — # 12 ) A AOEERH oo blasi L, 20045 EZBMLT,

© FEARER (EAH)

(£ 18m)

BT BN AR (B 18, B 10m) (%)

pr—y — - —
) & 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |‘FHfE mgg%?: FARRG ) g%?}*\
L (/) “ ERR | TR | x3EAH
0.0~0.4[ 1.85 [ .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
0.5~1.4114.96 [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
1.5~2.431.22 |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
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 |1[1.19 [ 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 Q
6.56~7.4] 3.30 | 3.31 | 2.26 | 2.60 | 2.02 [ 2,44 | 2.63 | 2.19 | L.B9 [ 1.93 | 2.43 | 3.01 [ 3.75 | L. 10 @]
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 [ .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
958 L | 1.67T | 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

1) 20064 FITEM SN DT —F |2 ) A AD

B
5

WENDH DR L, 2004FEEEZBEMLE,
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WO SR (2018.9. 18 fiR) EARJR 758 EAT 2 547

© FEAmER (AM) (KFHHRER)

BB - KF LRSS (%)

it 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |*FE{E j:j*.;fff AR 57 w (SLLEE%R

] 2005 )RR | TR | xgER
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 @)
NNE 6.78 | 6.87 | 8.19 | 7.57 | 7.63 | 7.52 | 7.06 | 7.07 | 6.68 | 7.83 | 7.32 | 6.68 [ 8.51 | 6.13 0
NE 6.22 | 6.14 | B.14 | 9.37 | 6.51 | 7.26 | 6.82 | 6.01 | 6.65 | 823 | 7.13 | 7.36 | 9.76 | 4.51 O
ENE 8.70 | 8.79 | 9.94 [10.20 | 7.40 | 7.33 | 7.71 | 9.20 | 831 | 881 | 864 | 9.50 |10.97 | 6.30 O
E 9,92 9.38 [10.94 | 9.26 | 8.55 T.28 | 6,49 | 9.98 | 8.95 | 8.87 | 8.96 |110.92 |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 | 3.06 | 2.99 [ 3.05 3.74 | 2.82 2.95 3.07 3.12 1 2.91 3.74 2. 50 O
SSE 1.30 | L.BO | 1.12 | 1,15 | 1.29 | 1.47 | 1.36 | 1.10 | 1.28 | 1.17 | 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 | 4.8 | 5.08 | 4.00 | 4.01 | 3.92 | 3.97 | 4.33 | 4.20 | 5.93 | 2.73 0
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 0
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 2,76 | 2.7 | 2,17 | 172 | 1.84 | 2.24 | 2.89 | 2.56 | 2.54 | .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 Q
CALM 175 | LL73 ) 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

FE1) 20064 BN 48D T —F L/ A ADFER DT DR L, 2004FEEBMLT,

W EARER (BH) KFHHEFRIER)

BRIRAT  KFHARERE (%)
cope | BEHIER (5%) | THIE
B "ok
o R | TR | x3Em

L75 [ 173 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

2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Py

33.41 [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

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

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

9.81 1 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~b. 4| 4,93 [ 3.73 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 6~6.4| 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
6.5~7.41 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
8.56~9.4( 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
9500 | 0.1 | 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

1) 20064 EIIEE 148D T —H |2 ) A AOFEERE 720, 2004FE A BT,
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SR

=
e,
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(2018.9. 18 hiR)

SIRIFF 58T 2 5

© FARER (Bm)

(I iER S8R

BURIERT « /M ISR BT (%)

gt 2004 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | F-#{i *ﬁﬁfF FHRE (5 %) Sgﬁﬂ

il 2005 pgg | FER | 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 9.50 | 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 @)
ENE L70 ] 2,19 2,22 2.20 [ 2.22 | 1.88 | 2,00 | 2.43 | 2.69 [ 2.79 | 2.25 | 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 | 252 | 2,42 [ 2,17 | 3.07 | 1.76 | O
ESE 132 | .95 2,02 | 1.75 | 1.78 | 1.60 | 1.68 [ 2,15 | 2,14 | 1.88 | 1.83 | 1.77 [ 2244 | 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 | 451 | 4.91 | 5.09 [ 5.79 | 5.06 | 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 | 5.00 | X
SW 2,13 ) L79 | LLBB | 2.68 | 2.70 [ 2.29 | 2.70 | 2.79 | 3.04 | L.79 | 2.35 | L.69 | 3.55 | L. 15 @)
WSW 0.95 ] 0.82 | LO5 | LI3 | 0,97 | 0.97 ] L 18| L.IL | L.O7 | L.15 | L.04 ] 0.95 | L.30 ] 0.78 @)
W 1.80 | .70 | 1.58 | 1.70 | 1.44 | 1.71 | 1.50 [ 1.42 | 1.75 | 1.46 | 1.61 | 1.89 [ 1.94 | 1.27 | O
WNW 70 | 4.69 | 3.81 | 3.98 | 3.98 | 4.36 | 4.28 | 4,43 | 4,94 | 2.88 | 4.21 | 6,05 | 560 | 2.82 | X
NW 9.27 | 8.70 | 7.85 | T.TT | 7.62 | B.06 |10.22 | 9.14 | 9.83 | 6.42 | 8.49 |10.63 |11.23 | 5.75 O
NNW 15.51 | 17.31 [16.04 [14.80 [15.83 |15.60 |16.16 [16.05 [15.40 |13.91 |15.66 |16.88 [17.78 [13.54 O
CAIM 264 | 215 | 2273 | 2.11 | 2.33 | 2.34 | 0.80 | 0.56 | 0.94 | 1.00 | 1.76 | 2.47 | 3.74 [ 0.00 [ O

FEL) 20064 IS 148nDF — F (2 / A ADEBRH -0 L, 2004EEZBMLT:,
® ZEHmER (BE) (NMiEKSERFT

BUERAR « /U SRLEIFT (%)

2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | FE&{E %6%?_ ysﬁl],ﬁﬂﬂ(ﬁ"'o) S?I“J}Tﬁﬁ

EIR | TR | xz=H
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
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 @)
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
2.5~3.4117.92 |18.99 [17.19 [18.04 [20.06 |19.71 |21.00 [20.11 [20.21 |20.27 |19.35 | 18.36(22.32 [16.38 O
3.56~4.4|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
5.5~6.4| 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~T.4| 2.45 | 2,43 [ 2.27 | L.93 | 1.32 | 2.23 | 2.79 | 2.5 | 2.47 | 2.17 | 2.26 2.56) 3.22 | 1.30 @]
T.5~8.4| L11 | LO8 [ 0.99 [ 0.96 | 0.48 | 1.03 | L.21 | 1.45 | 1.37 | L.05 | L.07 L.14] L.70 | 0.45 @)
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
9500 | 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

D) 20065 IER 48D T —H12 /A ADEBRH - 20 L, 2004FEEZEBNLE,




WEE AT (2018.9. 18 i)

SIRIFF 58T 2 5
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SIRIFF 58T 2 5

ik

PEHERFOSKMAR &9 FHEIZ SV T
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AL R i OBEMTIRE Bq g

M WEMRE R (9)

B RTIFRHEHMEALRD X D FEREE (s71)
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WEE AT (2018.9. 18 i)
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Regulatory Guide 1.195, “Methods and Assumptions for Evaluating Radiological
Consequences of Desigh Basis Accidents at Light-Water Nuclear Power Reactors” ,May
2003

Standard Review Plan6.5.2, “Containment Spray as a Fission Product Cleanup
System” , December 2005

Standard Review Plan6. 5.5, “Pressure Suppression Pool as a Fission Product Cleanup
System” , March 2007

NUREG-1465, “Accident Source Terms for Light-Water Nuclear Power Plants” , 1995
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