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ELEMENTAL IODINE - RUN A6

DROP SIZE: 1210 pu MMD
B FLOW RATE: 49 gpm
TEMPERATURE : 255 °F
r PRESSURE: 44 psia

SPRAY ADDITIVE: 3000 ppm BORON
NaOH - pH 9.5
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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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YLy ay - FT— IV TODRAIZ T I L AHREDRE (BELHIFHE) 1o T

Ty vary s SV TORAI T TICE DL S FEORESDE ULF IDF) &
9, ) & LT, Standard Review Plan 6.5. 5|28 3& DF10Z2#%E L T\5, ZHlEStandard
Review Plan 6.5.5128WTC, ML HYFZOR I I I aBEDELLT, Mark -1I
FOMa rk - LTDFEIOMT, Mar k - TIZH LTDFSLL T2 ERTHHE1E, HiC
AREAZNEEETRBLTHRN] EORFHICES b OTHY (B |, FESE 5 EITI
Ma r k — IR FIFEMASREZBRHAL TS Z D, H 7Ly gy - 77— OlEOAEIC
b3, DFI0ZEHT 22L& LTWND,

7B, AL IBICONVTETAROEETHHZ LD, ADF OZRITITHIFFL Ty,
BIREDFEODFIZOWTIE, MAAPRTOAZ 8 73t 7Te /775 (SUPRAZ—
R) TRl L TV 5,

[Standard Review Plan 6.5.5] (Fk#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
methods to calculate the retention of fission products within the pool, provided that these
methods are described in the SAR adequately to permit review. If the time-integrated !

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

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

The reviewer has an option to perform an independent confirmatory calculation of the
DF. If the SPARC code is used for a confirmatory calculation of fission product
decontamination, the review should take care in proper establishment of the input
parameters for the calculations.
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ks, BE LTRSS —T A3, FPPEREREELTHY, UToRSERZEEL TV,

(1) SPARC=a— Rz Xk 23tHEMER
Standard Review Plan 6.5. 5MB|HATE* B WT, SPARCza—FREZHW-L I FED=ZS
TEUTIZEDBREDR AR L T D, YZURTIE, Ma r k — I BRI SR 2 x5
ELTEMESIFRE (1), HiRESFE (Cs 1) KOHEHKELSIFE (CHs 1) x4 527
T TR DREDREFTHE L T D, FHRFERIIBIKO LB THY, L S R
LD F 3/ NCIORRETH D,
BB, BELLFS S —7 AL, RAFEILEREREATH Y, ITOFEERZEE LT
Al
- W PERF IV THIEER O AR R 23584
s BRI OMAIY 2T NMIEET L0, R FEOLAVEY T Ly g s s T om AR
G bl
< JFTIRE ) AR O EAR IR O R AT X0 mEM D U fER, F DG  5A

$¢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

(2) UKAEAKU'POSE I DONIZTIrbi- %6
L D RBICKIT A7 T I K BBREDRIZONT, UKAEAMEKTRPOSEIDO
NEIZBWTERBITOILTVD, FRIKRZFE2ROFEIM, EREMEROERFHREZE1E
FOGE2RIRTH, FoRko LBy, B LS FRODFIIR/ITIATHD,
2 AFKVZADOT 47V A (FEKBOEIBHSE KM A (SCHWR) ) OZKHNHI > 27 HIZBIT 5
B B DIRFF 2 AR 2 1= 80 D FEBR
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REL
¢4 “State—of-the—art review on fission products aerosol pool scrubbing under severe
accident conditions” , 1995
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LAEIES S

Program Aerosol Aerosol Carrier Steam mass | Water Pool Injector
size, pm fuid fraction temp., “C | pressure
Csl 1.7-2.7 N, + 0.008 - 25
ACE CsOH 1.6-2.8 steam 0.31 | &3 ambient sparger
MnO 1.7-2.3
Csl 0.2-30 | air, Nyor - ambient single
EPRI Tel, 0.4-27 | He+ 0-0.95 - mear sa- ambient orifice
Sn 2.7 steam turated
Csl ~4.5 273 1.1 MPa single
EPSI (radins) SICAm 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 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 | Lvapour | -  [airandior | 0-1 ~ [ ambicot | ambient | 4 orifices,
1 {dnwnoo—l
MEers) I
POSEL- I, vapour - N, 0 ambient ambient -single |
DON orifice |
e e e e e e b o L 4l _ L-multior]
2R EBRER
Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
| 47 - 1500
DOP 6-12
EPRI Csl, Te, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu, Oy 68 - 2900
Csl 7-10
JAERI DOP 10 - 150
LACE-Espaila Csl 16 - 3000
SPARTA Csl 7
UKAEA _NifCr _ _ | _ _l3-1680 _
1 L 14-240 |
POSEIDON Iy, 20-300000

* QOnly one test performed.
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OTM I f@ &5 — L I EFTFH T OBIIIEEIZONT

FIRICLD L, BERMEM (Cs 1, CsOH) ORMAELGTE IR LERENS O HES
(10°~107"A—F—) L, § « (RFEEREEEO K HEIE DTN RKE N (1074 —F—) L)
FERIZAR-> TV D,

—J, TMIR@EH R IR EFTFL TOBMFEEND, FENBELIZGEITRBEZ
HENDRFIRWEIL, £ OFERLEV U LEOREEREOWE THY, o - (B EOWE O K
BIIFEEBEOME LR TOERTHDLZ LD > TN D,

#3301, TM I FHEE I S N SHERRE OB 2 L OIFERTH D8, o ALE %
PR (B U LR E 9 HR) BRAFENEIIMNFNEREDOEoREKRE SN —FHT, F -
AR MR TE BRI FE N B RSN TV D L Wil & 72> T D,

B3R TM I FEARICFHE S 72 B TR O G5t 2 & OAFHEEEH
(BHT:%)

s EiB RIS M EiERM
144Ce 154Eu 155Eu QOSr 106Ru 1258b 137CS 129[ 85Kr
REFIFEE
| [RF IR 105.4 122.7 1095 89.7 93.2 117.2 40.1 42 30|
RFRRm AR - - - 1 - 0.2 3 1 -
HFEK, ]IS U5 0.01 - - 2.1 0.5 0.7 47 @nt 54
HWMER - - - 0.1 - 0.7 5 7 -
=X 105 122 110 93 94 119 95 97 85

T CHEEOUREANEBEESEDT I (BHITHTKILEY) 08, CCTORBEFFLAURAUN —EREE
BB HTFEREGEOTLED, LIzA 0T, CIITREFSNEIDA VRN —([ECsERFTHHEE A D,

X3 HHEEG=V TN OSHTER /ORI GEN 2 21— Ri#HTHRE R
HH . TTMI — 2 B OFRENFIERE ESES, H LEE, pHHpkE B AR 1%E85E Vol 32,
No.4 (1990) ) |

Fo, HBARIT, mEEHTFDREITEERI I S VI ERTE A O TR HUNPEERE O
TV TRERTH LN, BHBEZMEHIN T D OIIEEREERE (BT AR08 9HK) Th
v, Z< O BRI (ND) W0 ofERER-> TN,

AR RS R A S FEEITERAR R S v R P O A

(M5 Ba/kg-$LE)

& e P -

P Saom ERusnEn Ul R L L

(BT #500m) 2 (E43500m)+2 (FITE#5500m )2 (iL#1,000m)+2 | L $4500m) #2 ‘

EELE] 3/21 3/25) 3/28 3/25 3/28) 3/25] 3/28) 3/28] 3/22 3/22 3/23) 3/23]

TR JAEA JAEA i JAEA i JAEA S JAEA JAEA JAEA JAEA JAEA
WEH 3/24 3/28 3/ 3/28 /3 3/26 3/30 3/28 3/25 3725 3724 3/25
1 1-131(#508) 5.8E+06 576406 36E+06 306406 396404 126407 26E+06 A6E+05 31E406 7.0E405 226406 54E+06
H |1-132( #0285 ) *4 *4 2.3E+05 4 1.3E+02] x4 1.5E+05] *4 *4 x4 x4 4|
Cs-134(%924F) 34E+05 4.9E+05 5.3E+05| 7.7E+04] 3.2E+02] 3.5E+06] 9.7E+05| 6.8E+04] 9.5E+05| B.IE+03! 1.7E+04. 1.6E-+05
51364813 0) 726404 61E+04 2.36+04 106404 286401 466405 6.9E+04 8.66+03 1.1E405 196408 226403 256404
Cs-137(4530%) 34E-05 48E+05 51E+05 7.6E+04 326402 35E+08 9.3E+05 6.7E+04 1.0E+06 208404 1.6E+04 1.6E+05
Te-120m($9348) 256405 28E405 B.5E+05 536404 ND 276406 6.0E405 285404 BIE+05 956403 1.5E+04 176405
Te-132(893H) B8.1E+05] 34E+H05 3.0E+05] B8.5E+04 1.4E+02| 3.1E+08| 2.0E+05| 3.2E+04 1.9E+08| 2.1E+404) 3.9E+04) 3.8E+05
Ba-140(#913H) 1.3E+04) 1.5E+04) ND 2.5E+03| ND| IND| ND| ND| 8.0E+04] ND! ND ND
Nb-95(#335 0) 1.7E+03 24E+03 ND)| ND NDJ 5.3E+03] ND| ND 8.1E+03] ND ND/ 1.8E+02|
Ru-106(#537081) 53604 ND ND) 6.4E+03 ND 276405 ND ND 6.8E+04 1.8E+03 ND) 3.2E+04
Mo-09($36655 ) 21E+04 ND ND| D ND 6.6E404 ND| ND HD ND ND. ND
Te-99m(#6B5RE) 2.3E+04] 2.0E+04 ND ND ND| 4.5E+04) ND| 1.8E+03 236404 ND! ND 8.3E+03
La-140(#128) 3.3E+04 3.7E+04] ND| 2.3E+03] D 9.7E+04] ND| 2.5E+03] 2.1E+05| 4.2E402 6.2E+02 7.8E+03|
Be-7(#53E) ND ND ND) ND ND ND ND ND 326404 ND ND ND
Az-110m(%92508) 1.1E+03 2.6E+03 ND| ND IND)| IND| ND| 1.7E+02| 1.8E+04| ND ND: ND

il . ERE R — LT ¢ v 7 AR S HP (http://www. tepco. co. jp/cc/press/11040609-j3. html)
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‘N R P B—R322 ANNEX-A (2.2 Todine| D##H

2.2.2 I Meadow grass and crops

Methyl iodide

There are fewer data for methyl iodide than for elemental i@dina, 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 107 and 10 ms?!
approximately. Again, there are no strong reasons for taking 7; to be a function of windspeed, so itis-
recommended that v is taken to be a constant. Based on the limited data available, the ‘best judgement’
value of v; is taken as and the ‘conservative’ value as 10~ 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.

2,23  TUrban

Methyliodide

There appear to be no data for the deposition of methyl iedide to building swfaces: the
deposition velocify will be limited by adsorption processes and chemical reactions (if any) at the
swrface, 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 nsed.
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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 curve appropriate for & smooth surfzce is shown for comparison.
Note that the theoretical curve is strongly dependent on the vzlue 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.
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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) Nolume 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/em®) or Si0, (p = 2.2 g/em®) 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 suspended UQO, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

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

[+] =

a(w) (1-S) for e <05 }
{U{W) (1+.S;) fore 205

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 um) = -1.39 to In (2.5 um) = 0.92.

(48] 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 ccurse of core debris interactions with concrete,
UO, with a solid density of around 10 g/cm is the predominant aerosol material. As the
mteractmn progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/em3 and condensed products of concrete decomposition such as Na,O, K30, ALO; S§i0,,
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 15 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 caicu!ated from the Davidson-Schular
equation:

6)"3 Vsm
where € is assumed to be uniformly distributed over the range of 1 to 1.54. The minimum
bubble size is limited by the Fritz formula to be:

= 0.0105 ¥[o, /g(p,~p I

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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%#1—2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5D ¥k K O ER O 3L

9.2.1 Aerosols in the RCS

0211

The experimenters conclude that spherical particles of around 0.1 to 0.3 uym formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
betweein size at the point of measurement. The composition of the particles was found to
be dominated by Cs, Sn and U: while the Cs and Sn mass contributions remained constant and very similar
in mass, U was relatively minor in the first hour at 1860 K evolving to be the main contributor in the third
(very approximately: 42 % U, 26 % Sn, 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measured.

9.2.1.2 | PBF-SFD

Further interesting measurements for purposes here were six isokinetic, sequential, filtered samples located
about 13 'm from the bundle outlet. These were used to follow the evolution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range (elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 um) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter
sample is eliminated and “below detection limit™ is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment
9.2.2.1 | PHEBUS FP

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPTO of 2.4 um at
the end of the 5-hour bundle-degradation phase growing to 3.5 pm before stabilizing at 3.35 pm; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pum. Geometric-mean diameter (dso) of particles in
FPT1 was seen to be between a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the geometric standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that aerosol composition varied very little as a function of particle size
except for the late settling phase of the FPT1 test: during this period, the smallest particles were found to
be cesium-rich. In terms of chemical speciation, X-ray techniques were used on some deposits and there
also exist many data on the solubilities of the different elements in numerous deposits giving a clue as to
the potential forms of some of the elements. However, post-test oxidation of samples cannot be excluded
since storage times were long (months) and the value of speculating on potential speciation on the basis of
the available information is debatable. Nevertheless, there is clear evidence that some elements reached
higher states of oxidation in the containment when compared to their chemical form in the circuit.
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O EAMER (M)

(FE148m)

SGET - N AR (FEm148m, H#1 15140m) (%)
gt 2001 | 2002 [ 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |k sty | SR (5 90) S;%}{
R 2005 | bR | FIR | < 3z
N 3.96 | 5.85 | 3.78 | 3.40 | 5.01 | 4.27 | 4.11 | 4.62 | 4.43 | 4.50 | 4.39 | 3.52 | 6.02 | 2.77 O
NNE 8.89 | 815 | 6.91 | 6.22 [11.41 |13.51 [18.30 [14.74 [15.31 [14.20 |11.76 | 6.67 |21.42 | 2.11 O
NE 19.71 [24.49 [23.29 |18.45 [18.06 |20.80 [16.75 [14.99 |14.71 [13.60 |18.49 [18.41 [27.13 | 9.84 O
ENE 8.31 | 8.38 [10.04 | 8.97 | 7.09 | 6.97 | 5.51 | 5.25 | 5.40 | 4.10 | 7.00 | 9.80 |11.55 | 2.46 O
E 4,39 | 3.76 | 4.56 | 4.42 | 4.59 | 4.14 | 3.49 | 3.17 | 3.13 | 1.70 | 3.74 | 5.55 | 5.88 | 1.59 @)
ESE 2.79 | 2.86 | 2.93 [ 2.99 | 2.32 | 2.85 | 2.26 | 2.26 | 2.22 | 2.20 | 2.57 | 3.66 | 3.37 | 1.76 X
SE 2.90 | 2.61 | 2.95 [ 2.66 | 2.15 | 2.85 | 2.59 | 2.74 | 2.82 | 3.00 | 2.73 | 3.09 | 3.31 | 2.14 O
SSE 3.35 | 3.34 | 3.74 | 3.54 | 3.69 | 3.73 | 4.18 | 4.89 | 4.68 | 5.50 | 4.06 | 3.32 | 5.80 | 2.33 @)
S 5.00 | 4.13 | 5.02 | 6.63 | 6.33 | 5.38 | 5.19 | 6.03 | 5.83 | 7.00 | 5.65 | 4.99 | 7.72 | 3.59 O
SSW 3.79 | 3.56 | 4.35 | 5.02 | 4.54 | 4.55 | 4.43 | 5.35 | 4.76 | 5.70 | 4.61 | 3.13 | 6.15 | 3.06 O
SW 4.32 | 4.90 | 4.93 | 5.16 | 3.92 | 3.40 | 4.53 | 5.16 | 5.76 | 5.40 | 4.75 | 3.67 | 6.44 | 3.06 O
Wsw 4,38 | 4.09 | 3.53 | 4.31 | 4.66 | 3.29 | 4.11 | 4.67 | 4.07 | 4.70 | 4.18 | 4.25 | 5.31 | 3.05 O
W 5.44 | 4.16 | 4.23 | 4.65 | 3.89 | 3.81 | 4.47 | 5.55 | 4.26 | 4.40 | 4.49 | 5.13 | 5.88 | 3.09 O
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 7.95 | 7.42 | 7.60 [ 9.12 | 9.02 | 8.06 | 7.95 | 7.99 | 8.94 |10.10 | 8.42 | 9.54 |10.41 | 6.42 O
NNW 7.63 | 6.60 | 5.19 [ 6.97 | 7.03 | 5.86 | 4.90 | 5.27 | 5.98 | 6.60 | 6.20 | 6.53 | 8.35 | 4.05 O
CALM 1.24| 0.65| 0.75 0.76] 0.42[ 0.39] 0.98] 1.26| 1.32 1.2] 0.90 | 1.10 | 1.73 | 0.06 O
1) 199649 H & CTIIMH A M EEEE, 19964E10A 0 BIX Ky 77—V —ZOBAETH 5,
112) 20064 FEITIER 148mD T —F |2 ) A RDOFERH - 72724 L, 20014FFE 2B L7z,
@ FEABER (BUE) (IES148m)

ST« BN A MR (R 148m, M1 EiE140m) (%)

EFHF) 2001 | 2002 | 2003 | 2000 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 sty | REF HAR (5 %) Oﬁ}iﬁﬁ

B (/9 2005 1 PR | FIR | < 3
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 | 1.73 | 0.06 | O
0.5~1.4] 6.70 | 5.19 | 5.56 | 6.43 | 5.00 | 4.91 | 6.14 [ 6.91 | 6.97 | 7.40 | 6.12 | 6.99 | 8.26 | 3.98 | 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 | ©
2.5~3.412.17 [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
3.5~4.412.57 [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
5.5~6.410.66 | 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 | 8.74 | 8.28 | 8.19 | 8.89 | 8.08 | 8.60 | 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 | 5.91 | 6.39 | 6.28 [ 7.30 | 6.64 | 5.51 | 8.40 | 4.89 | O
8.5~9.4| 5.14 | 6.84 | 6.01 | 5.03 | 5.60 | 4.77 | 5.03 | 4.82 | 5.52 | 6.00 | 5.48 | 4.82 | 7.03 | 3.92 | O
9.584 F [15.56 |18.54 |15.15 [14.02 |15.61 |17.08 [14.61 |11.35 [13.84 |13.00 |14.88 [13.00 |19.70 [10.05 | O

1) 19964E9 A F C I3 I L EGE
7E2) 20064EFEIIIEFR 148mD T —H 2 ) A4 XD

s

R

HE11-6

199610 M BIE Ky 77—V —ZOEHEETH 5,
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© ZEHmBmER (ER)

(FZ%89m)

BURISTT « B ARl (BRs 89m, M EE 81m) (%)

gt 2001 2002 2003 2004 2007 2008 2009 2010 2011 2012 | F¥fE B IR (5 %) Cj%géi

Jal 1] 2005 | PR | FRR | sk
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 O
NNE 8.41 7.81 7.03 6.03 |10.15 |12.15 [17.45 |14.51 [16.54 | 14.50 [11.46 6.60 |21.28 1.64 O
NE 17.97 [21.91 |21.50 [17.51 |16.08 [19.04 |16.64 [13.25 [12.20 [11.40 [16.75 |17.88 |25. 36 8. 14 O
ENE 7.76 8.22 9. 86 7.84 6. 78 7.22 5.33 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 2.74 2. 86 2. 96 2.80 2.21 2.96 2.89 2.53 2.99 3.20 2.81 2.75 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. 57 4. 17 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 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 4.15 O
CALM 0. 65 0. 58 0. 59 0.61 0. 68 0. 65 0. 90 1.21 1.14 1. 10 0.81 0. 69 1.41 0.21 O

1) 1996429 H & Tl i m BUE R,

19964F10A bk Ky 77— Y —Z OBMIETH 5,

¥2) 20064 I IER148mD T —F 2 ) A ADOEBIR B - 7= 7o DRI L, 20014 &80 L7z,

@ FEHEAMmER (BEH) (FZEE89m)
BUISAT - BN AR (5% 89m, Hi L 81m) (%)
g 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 || ETFE FRRR (5% cjggéi
E5 (n/2) 2005 | bR | FER | x ek
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 | 4.8 | 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
2.5~3.4|13.91 [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
4.5~5.4]13.97 [12.98 |12.75 [13.85 | 14.76 [13.52 |13.42 [13.75 |12.61 [12.80 |13.44 [13.66 |15.04 [11.84 | 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 | O
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 | 402 | 5.81 | 3.06 | O
9.504 1 |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) 19964E9 A & CIIB & i A EUEEE, 1996F10AnSIE Ky 7T — Y — X OB TH 5,

12) 20064 FEIIE R 148mD T — Z T ) A XD

W Do 12D L, 200V B Z B LTz,

e

fE11-7




® ZEHmMmER (EM)

(FE 5 18m)

BRIGET « BN AR (s

18m, #i & 10m) (%)

g 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |E#E i | TR (5 9) CJ%Q@%

AL 2005 | b | TR | xzEs
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 | 449 | 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 | 3.25 | 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 | 460 | 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 | 459 | 7.16 | 2.73 | O
S 2.41 | 2.22 [ 2.63 | 3.85 | 3.68 | 3.79 | 3.25 | 4.55 | 3.54 | 420 | 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 1 0.79 | 1.35 | 1.08 | 1.53 | 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 |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

FED) 2006FE IR 148nDTF — X2 ) A RDEERH - 1= 1= DFRI L, 20014EEZBIMN L7,
® ZFTHEAMER (BH) (ZES18m)

BUNSGET « BN AMT (B 18m, Hibm 10m) (%)

gt 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |EEjfE *%iﬁﬂz R (5 %) (j?%%ﬁ

i (/) 2005 | b | FER | xs=k
0.0~0.4| 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
0.5~1.4(12.24 |12.79 |13.24 |14.96 |14.40 |15.93 [13.88 [15.83 [15.92 |16.70 |14.59 |15.14 |18.20 |10.98 | O
1.5~2.4(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
2.5~3.4(22.23 |21.48 |21.80 |22.97 [21.70 [21.95 [23.48 [23.08 [23.60 |21.90 |22.42 |20.88 |24.29 |20.55 | O
3.5~4.4(10.85 |10.91 |11.31 | 9.77 [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 | 6.01 | 7.10 | 7.20 | 7.09 | 9.49 | 4.91 @)
5.5~6.4| 5.21 | 6.40 | 6.23 | 4.34 | 4.69 | 4.15 | 3.91 | 3.58 | 4.17 | 4.50 | 4.72 | 479 | 6.97 | 2.46 | O
6.5~7.4| 4.20 | 407 | 3.92| 3.30 | 3.31 | 2.25 | 2.60 | 2.02 | 2.44 | 2.60 | 3.07 | 3.01 | 496 | 1.18 | O
7.5~8.4| 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
8.5~9.4| 1.77 | 1.12 | 1.07 | 1.33 | 1.24 | 0.86 | 1.20 | 0.72 | 0.60 | 0.70 | 1.06 | 1.09 | 1.90 | 0.22 [ O
9.5l | 1.70 | .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

¥E1) 20064EFEITAEE 148D T —Z (2 ) A XD

HEND -T2 L, 20018 E 48N LT,

HE11-8




@ FEHmER (EM)

(F%15148m)

SRS - BN AME (& 148m, #Hi F&140m) (%)

gt 2004 [ 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | ‘F¥IME @&“E TR (5 %%) g%%ﬁ

JELTH 2005 1 LRR | FRR | x Al
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 5.51 5.25 5. 40 4. 16 5.74 5.59 4. 95 5. 96 9. 80 9.21 2.72 X
E 4.42 4.59 4. 14 3.49 3. 17 3.13 1. 65 3.02 3.06 3. 04 3.37 5. 55 5. 40 1.34 X
ESE 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 2.59 2.74 2.82 2.98 2.99 2.79 2.26 2.69 3. 09 3. 36 2.01 O
SSE 3.54 3. 69 3.73 4.18 4. 89 4.68 5.52 4. 76 5.29 5.12 4.54 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
SSwW 5.02 4, 54 4. 55 4.43 5. 35 4.76 5. 68 6. 07 4.89 5. 45 5.08 3.13 6. 37 3.78 X
SW 5.16 3.92 3. 40 4.53 5.16 5.76 5. 38 4. 94 4.64 5. 05 4.79 3.67 6. 46 3.13 O
wsw 4.31 4. 66 3.29 4.11 4. 67 4.07 4. 63 4. 81 5.16 4. 10 4.38 4. 25 5. 62 3.14 O
W 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 5.87 | 6.13 | 6.26 | 6.05 [ 6.37 | 6.29 | 6.75 7.56 | 5.62 | 6.36 | 7.65 [ 7.65 | 5.07 O
NW 9.12 9.02 | 8.06 | 7.95 7.99 | 8.94 |10.14 | 8.95 | 9.69 | 6.99 | 8.68 | 9.54 |10.90 [ 6.47 O
NNW 6.97 [ 7.03 | 5.86 | 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

Y1) 20064F FEI3AE & 148mD T — Z |

JARXDEERD 72O L, 20044 FE 2B LT,

® FEHMER (E&F)

(=5 148m)

SRR BottN AR (& 148m, 1 E&140m) (%)

\\\éﬁéifi 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |E&fE i | AR (5 %) nggil
B (/) 20051 bpr | FIR | x3Es
0.0~0.4| 0.76 | 0.42 | 0.39 | 0.98 | 1.26 | 1.32 | 1.20 | 0.75 | 0.88 | 1.04 [ 0.90 | 1.10 | 1.68 | 0.12 | O
0.5~1.4| 6.43 | 5.00 | 4.91 | 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 | 5.89 | 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 | 482 | 6.17 | 4.22 | O
9.580 1 [14.02 [15.61 [17.08 |14.61 |11.35 |13.84 |12.98 |12.18 [13.45 [14.63 [13.97 |13.00 |17.90 {10.05 | O

TELD 20064 EEIIAE R 148mD T — X 12 ) A RDFEEIR I o 7= T2 DRI L, 2004FEE A BN L 72,

ME11-9




THRER ()

(1% =89m)

BUETT - et AHLS (GB& 89m, #1 bR 8lm) (%)

g 2004 | 2007 [ 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | “E¥fH RRIER SRR (5 %) (jgﬁi&

] 2005 1 bR | FRR | x geAl
N 3.25 | 4.84 | 4.64 | 4.84 | 5.88 | 5.68 | 5.50 [ 5.04 | 5.05 | 6.22 5.09 | 3.79 | 7.05 | 3.14 @)
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 @)
NE 17.51 116.08 [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 1 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 @)
SE 2.80 | 2.21 | 2.96 | 2.89 | 2.53 | 2.99 | 3.20 [ 2.56 | 3.40 | 2.60 | 2.81 2.75 | 3.64 1.98 O
SSE 3.77 | 3.74 | 3.90 | 4.83 | 5.80 [ 4.88 | 6.10 [ 4.79 | 5.78 | 5.58 | 4.92 | 4.16 | 7.03 | 2.81 @)
S 6. 82 5,76 | 4.74 | 4.64 | 5.94 | 5.42 5.70 | 5.01 4.67 | 4.87 | 5.36 | 4.88 | 7.03 | 3.68 O
SSW 3.86 | 3.40 [ 3.06 | 3.59 | 4.46 | 4.16 | 4.30 | 4.07 | 3.53 | 4.25 | 3.87 | 2.43 | 4.95 | 2.79 X
SW 3.63 | 3.07 [ 2.30 | 2.96 | 3.33 | 4.04 | 4.10 | 3.45 | 3.38 | 3.56 | 3.38 | 2.64 | 4.63 | 2.13 (@)
WSW 3.09 | 3.28 | 2.75 ] 3.08 | 3.37 | 3.10 | 3.80 | 3.50 | 4.06 | 3.23 | 3.33 | 3.08 | 4.23 | 2.42 O
W 4.17 | 4.04 [ 3.59 | 4.13 | 5.19 | 4.29 | 4.40 | 4.66 | 4.76 | 4.26 | 4.35 | 4.58 | 5.39 | 3.31 (@)
WNW 9.03 | 7.66 [ 7.81 8.17 | 829 8.59 | 870 | 9.54 [10.05 | 7.43 | 8.53 | 9.14 [10.51 6.54 O
NW 15,17 |15.33 [12.82 [10.66 |11.34 [13.08 |14.10 [13.28 [12.90 |10.98 [12.97 |15.31 [16.82 | 9.11 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 @)
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

1) 20064FFE | TIE S 148mD T — X ) A XDEEN o T- 12 DRI L, 20044FEE 42BN L 7=,

O FEARER (HH)

(P& 1589m)

BUSGTT - BN AT (BE&

89m, Hi EE 8Im) (%)

2007 2008 2009 2010 2011 2012 2013 2014 2015 | FHfHE t§§%§z AR (5 %) (sgﬁjR

EIR | PR | xss
0.0~0.41 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 9.38 110.83 [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
3.56~4,4116.34 |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
4.5~5.4113.85 |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 |110.50 |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
7.5~8.4| 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
8.5~9.4| 4.10 4. 85 4. 30 4.12 3.20 4.43 4. 40 4. 20 3.89 4. 42 4.19 4.02 5.22 3.16 O
9.5 9.58 |10.65 [11.45 9.84 7.54 8.37 7. 80 7.44 8. 05 8. 47 8.92 8.74 112.21 5.63 O

1) 20064 FIIEF148nD T — Z 2 ) A DR b o= -0 L, 20044 F A B LT,

ME11-10




O FEAWRESR (A[E)

(5 18m)

BIHSGET « BOHN AR (B 18m, M bE& 10m) (%)

gHF 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | EME *%fﬁﬁz I (5 %) (j%ﬁ%{

JaL Tt 2005 1 pRR | FRR | x ek
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 @)
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 2. 60 3.79 1.23 O
ESE 3.81 3. 44 3. 44 3.98 3. 36 3.25 2.38 3.01 3.47 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
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 3.39 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
Wwsw 2.15 1. 44 1. 25 2.47 . 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 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 19.53 124.91 |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 7.42 112.10 | 4.93 @)
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 FEISAZ B 148mD T —Z 2 ) A A DN D o172 DRIN L, 20044 FE 480 LTz,

©@ EAMER (BH)

(£ =18m)

BUALGET : BN AR (B 18m, #Hi L& 10m) (%)

| 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 oty | T HHRT(5 %) (j%f%{

L (/D) 2005 | bR | FER | xmA
0.0~0.4| 1.85 | 111 | 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
1.5~2.4131.22 [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 @)
2.5~3.4[22.97 |21.70 [21.95 [23.48 |23.08 [23.60 |21.94 {22.79 |24.23 {23.94 [22.97 |20.88 [25.05 |20.88 | x
3.5~4.4| 9.77 |10.95 [10.88 [10.69 |11.19 [10.19 |10.67 |11.34 |11.65 |11.54 [10.89 |10.16 [12.28 | 9.49 | O
4.5~5.4| 6.25 | 6.89 | 6.66 | 7.22 | 6.75 | 6.01 | 7.06 | 7.04 | 6.80 | 7.48 | 6.83 | 7.09 | 7.87 | .79 [ O
5.56~6.4| 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 | 2263 | 2019 | 1.59 | 1.93 | 2.43 | 3.01 [ 3.75| 1.10| O
7.5~8.4| 2.34 | 2224 | 1.20 | 1.70 | 1.39 | 1.25 | 1.55 | 1.37 | 0.94 | 1.05 | 1.50 | 2.20 [ 2.62 | 0.39 | O
8.5~9.4| 1.33 | 1.24 | 0.86 | 1.20 | 0.72 | 0.60 | 0.72 | 0.71 | 0.47 | 0.49 | 0.83 | 1.09 [ 1.58 | 0.09 | O
9.500F | 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.o1 [ 0.01| O

1) 20064 BEIAZE E148mD T — Z 2 ) A ADEER D > 72720 L, 2004 2B LT,

M11-11




® FEHAHRER (AM) OKFHFKIRE)

BET : AFTHITRG A (%)

& 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | E#)fE R AR (5 %) (jggél

AL 2005 1 pRg | TR | xzEsn
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 O
NE 6.22 6. 14 8. 14 9.37 6.51 7.25 6. 82 6.01 6. 65 8.23 7.13 7.36 9. 76 4.51 O
ENE 8. 70 8.79 9.94 [10.20 7. 40 7.33 7.71 9. 20 8.31 8. 81 8. 64 9.50 |10.97 6. 30 O
E 9.92 9.38 |10. 94 9.26 8. 55 7.28 6. 49 9. 98 8.95 8. 87 8.96 |10.92 |12.05 5.87 O
ESE 4.37 3.22 5. 08 3.38 4. 19 3.72 4.02 3.43 3.79 3.81 3.90 4. 41 5.21 2. 60 O
SE 3.11 3.02 3.38 3.05 2.99 3.05 3.74 2.82 2.95 3.07 3.12 2.91 3.74 2. 50 O
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 O
S 2.99 2.43 1. 56 2.49 2.82 2.74 2. 98 2.96 2.17 2.47 2.56 1. 96 3. 62 1.50 O
SSW 5.32 5.83 4. 64 5.28 6. 78 6.32 6.22 5.78 5.79 6. 40 5.84 4.24 7.34 4.33 X
SW 5.47 4. 84 3. 40 3. 77 4. 86 5.08 4. 00 4.01 3.92 3. 97 4.33 4. 20 5.93 2.73 O
WSW 2.97 3.28 2.61 2.74 3.62 2.91 3.41 3.21 3. 66 3. 56 3.20 3.26 4. 09 2.31 O
W 3. 18 2. 86 2.83 2.84 3.49 3.07 3. 70 3. 27 4. 34 2.82 3.24 3.81 4. 40 2.08 O
WNW 2.75 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 O
NW 6.63 5. 69 3. 15 4.59 4. 86 4. 11 6. 10 6. 47 7.06 5. 48 5.41 7.67 8.34 2.49 O
NNW 13.20 | 14.77 |12.63 [16.29 |15.44 [16.86 [17.84 |17.99 [18.01 [19.29 |16.23 [13.36 [21.45 |11.01 O
CALM 1.75 1.73 1.74 1.45 1. 36 1.47 0. 83 0. 85 1.38 0. 87 1.34 1.74 2.22 0. 46 O

TE1) 20064 FEISAZ B 148mD T — Z T ) A RDEBR b o -0 L, 20044 F %80 L7z,
FEHARER (BE) OKF#EFRSEE)

BRSFT - KFHFREE (%)

& 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | A BEte IR (5 %) ngiiﬂ

B (/D) 2005 | ppR | FIR | x 3R
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
0.5~1.4133.41 [35.08 [36.96 |37.22 |32.05 |33.83 |31.50 |32.61 [32.82 |26.35 [33.18 35.02]40.51 [25.85 O
1.5~2.4129.63 [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
2.5~3.4116.75 [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
3.56~4.41] 9.81 9. 42 8.08 8.85 9. 43 9. 50 9.63 9.81 |10.24 |11.26 9. 60 10. 01 11. 57 7.63 O
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
5.56~6.4| 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
8.5~9.41 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
9.5L0 1 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

VE1) 20064 FE 1AL 148mD T —~ H (T ) A ADEER D > 121204 L, 200445 2B L7z,
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©® =FEABER (BM)

(N IERSEBIPT)

BISAT - NIRRT (%)

gt 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |F#)fE BRIER IR (5 %) (j%ﬁ%q
A1) 2005 | ppg | FRR | xzEA)
N 15.61 | 18.08 | 19.49 | 16.90 | 17.05 | 16.58 | 16.86 | 16.92 | 16.52 | 18.76 | 17.28 | 14.97 [20. 03 |14.53 @)
NNE 9.51 | 9.46 [11.94 |13.36 | 9.44 |11.36 | 9.70 [10.37 | 9.91 [12.46 [10.75 | 9.71 [14.14 | 7.36 | O
NE 5.07 | 5.21 | 5.40 | 6.15 | 5.19 | 4.83 | 5.89 | 5.79 | 5.13 | 5.70 | 5.44 | 4.45 | 6.44 | 4.43 @)
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 @)
E 2.15 [ 292 | 2.36 | 2.48 [ 2.38 | 2.37 | 1.90 | 2.42 | 2.68 | 2.52 | 2.42 | 2.17 | 3.07 | 1.76 | O
ESE 1.32 | 1.95 | 2.02 | 1.75 | 1.78 | 1.60 | 1.68 | 2.15 | 2.14 | 1.88 | 1.83 | 1.77 | 2.44 | 1.22 @)
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 @)
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 @)
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
SW 213 | L.79 | 1.58 | 2.68 | 2270 | 2.29 | 2.70 | 2.79 | 3.04 | 1.79 | 2.35 | 1.69 | 3.55 | 1.15 O
Wsw 0.95| 0.82 | 1.05 | 1.13 | 0.97 | 0.97 | 1.18 | 1.11 | 1.07 | 1.15 | 1.04 | 0.95 | 1.30 | 0.78 @)
W 1.80 | 1.70 | 1.58 | 1.70 | 1.44 | 1.71 | 1.50 | 1.42 | 1.75 | 1.46 | 1.61 | 1.89 | 1.94 | 1.27 @)
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