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T M OV IR AR S D E NG CTRIE L TV %,

Bt 208 2 WILOFEMIRN 2 WS, DL NN TR AR D s E ) TH 5310 kPa
[gage] (1 Pd) LATFOGE &kmEMEN i L% 0560 EHRET D,

72121, MAAPHTICEWTIE, LOFROMEMEMIOVWTEE SN TELT, 2THFRE
IFRLELTHDOND Z b, EEL O RROAHK L O R OKINESR AV RITHEZET D,

(1) R RREN D el HE LT D546
AR BE I DN emfE HEI LT 086, sEHRZ V= (0.9 PAT0.5 %/H) & RIZHH
U7 SR 2 O iR (RI3X10°m?) 2T L, MAAPNTENIG UK WEZFHME L
TWn5,
(2) MR RRIE ) D el ) &8 L 72356
FEANABRIT 3 e R ) 2 R L 723565, 2 PACIRA VL 3 %/ H & 72 2S5 2.\ Vi
B GR7TX10°m?) ZREL, (1) ERBEIIMAAPHNTENISUERAWVEZIFHE L TW5,
2 PAICBITBIMAVEL S %/Hi%, LFOAE COFHENX, GE DML OEF ORI
F o TGl L2 A WRORERZ O T 2MHE LTRE L, Znbox, REHEESRKO
JELF-JF ¢ HIBA B8R IR O BN 38\ Y TSI A BRI X WSROI AW TV 2 BN Ch 5, 1
AR 71620kPa [gage] (2 Pd) KR OMEHIRERIZPHSIRLE200 ‘CE TIE, FHIRTAMICHEDY,
FEANARZRAARE OV B O e OBl O SE DR SN TN D Z L 2R L TV 5,
7B, UTDOLEY, AECOFMN, GE D=k OE DRI & o THEM L 7= 5,
RO ANEL 72D AE COFMRIC L > THH LML 28 %/ B (A #E /12
Pd } OGNS 2575 P KUREE200 CRER) 20T o EEL LT, 2 PATIRAWVEL 3 %/H & 72
2 AR AWV 2 B E LTV D,
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Pt FIFOMMNEZNET) (2 Pd) [721.325 kPa [abs] ]
Pd F&FHES] (0.9 Pd) [380.325 kPa [abs]]
Pa : KAMEIRNDIES) (KA [101.325 kPa [abs]]
Rt RO KA EER [523.7 J/Kg-K]
Rd ZERDRIRTEEL [287 J/Kg-K]
Tt - FHRF ORAN R #RIXPHEURE (200 C) [473. 15 K]
Id AN PRI SIRE (20 C) [293. 15 K]
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OEH DO
g (P — Pa)
L=1lo d—
£:(Ps— Pa)
L FHEFOMANEZS T VR (2 Pd) [#90.93 %/H]
Lo : AREHR A V#E (0.9 Pd) [0.5 %/R]
0 E N Y S e A SR NGRS R [2.9 kg/m’]
_ RAHEEE « JENZB T DA SN EUR O 3 5% )
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AE COFBXL Y, FHFEOKEEHNRKEL DT ERMAVEIREL 2D, £/, EiL
HEALY, FHBOKKEERL, PRI TENVNSLSRDIEEREL 2D, FHIFOJFT
SRR ZENIIAK R, ERKROKERTHERIND T2, o TEO/NSVIKEOEISAEM
THIFEFHNFRITNEL AR, R L THEIFOKERERIIREL 2D, PN T&E
DREIHT=0, KFE, BRERLOKELKDOT AFMEEZ34 % 33 % :33 %& L, KEOEHE
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1k RERSAT

ParsmEeter Standard Range
Value
Geometric | injection nozzle diemeter (cm) 18 1~15
property | scrubbing depth (meters) 2.7 0~3.8
pool water temperature (C) 80 20~110
Hydroulic | carrier gns temperature {(C) 150 20~ 300
property stean fraction (vol. %) 50 0~80
corcler gao flow rote (L/min} 60D 300~-2000
Aerosol particle dismeter (pm) | 0.21~1.1 0.1~1.9
property material LATEX LATEX,Csl
CARRIER GAS QUTLET
CARRIER GAS = }=x_ |
INLET . A%
WINDOW
[
8
Q|
E
)
3
INJECTION NOZZLE— |
.': 5
-3
HEATER FOR BOILING

FIX BRI E O
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L DRI B BB D RS LN T L v g s P U ERIREE (BN 1T/ 5720,
Ty var s T=NOMIIZ L DREDR~DOREZHER LIz, MAA PRTSRIELD
FAMRS S A 523 R OVESRIT T, 228, =7 a1 Y LORRIZOWTIE, A2 T B TRk
TENENRBEIE DL VRRIZOWTREDNRASDORBEL R LT, TOMKR, HIRO
& B0 U OFR ENFITFIEWIS IR IS RTINS W L AR LT,

7e2L,  TRHRED) - RIS X2 FANT (B ARRE - WiREE) | OREIERG
HZRZERA TERWEAICBIT 2 ES S —7 v AZBWTC, R ENR RN O E
XRAEWTL O C AT L0 A UMb 0 L 0 ARSI ~BAT L, £k, ELES
IZRD, KEBODIRFIFEIAIB RN A~EITT 2 2 L1250, FL2Mo LB, MA
APIIIZHBENTYH L yiay « P—IDRZ S ZRICHIE L TWAT T a Y /LR
FDIH, I HBE~OFERRENLIFLEI VL (Cs I KC s OH) 1F,
FAEBIRF IR HE C R 3 DR PN AR NIBAR I ~BAT L, 2O TIE 7Ly va v e
T TIEBEIREE TH A Z L, Ly vy s T L OMEIC X ABRENROWELD
DEBIIFEAERNEEZD,

£72, Cs 1, CsOHDOWBMIZTENLTNL 280 C, 272.3 CLUE®RTHY, 777
VTV MR FIPRAERINTC s 1, Cs OHMERETDH Z L1TBE I WA, 71
gy s =)L OWRBICEWVIKAEEH T DO C s 1, Cs OHO—ENKAE~B1T1 5 Al6E
MRS D, 2770, ZOEHATEH, FIA 7 A bMERTE RN LEBZN LGS
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il /23
JEFIFRAN A g I 35 1 % R & 5 320 B ARTEAR RIS DWW T

(1) X S RO BRILERORE

JRFIFREANAR 2N COMERE 1 9 ROFREZR L LT, BIARLEZRI. 0X10* (1/s) (R4
RN OB KRGFIERND1,/200ET) ZHNTN5, LLITIC, BARLERORHICEY 285

R,

JRFIFREANA 2R PNIC 31T 5 MR 12 © R0 BIRILAEIZ DWW, MENENRT IR Bk (LA
T INUPEC] W9, ) IZX2H5 NERIFEENURE G —14650 Y — A X — K& W2l
SR EOFNIZEE T o #HEE CERL0FE3H) | IZBWT, CSE (Containment
Systems Experiment) A6EBRIZHE S ENRENTWS

JRFIFREANZS 2R COMERE 1 © R0 B IRILAE R E (ug/mg) LT 5L, JRFIFREA NS

BT 2 R X oﬂa/;;%r“p@/;;%r”ﬂt (1/s) 13RI TEIN, BARLAFRAITFF AT 1T 2 HEE X

I FRIREpo L LB I 2 I L 5 BIREp AN THR20 B0 LD,

%:: = —Agp (1)

log( (L2)

fi—%p P-:I‘

':"‘dz_

728, NUPE CO#HEETIE, Nuclear Technology “Removal of Iodine and Particles by
Sprays in the Containment Systems Experiment” EE%Z (CSE A6 Xv, FA0TIZ
B DR L O ROKMIRELY ug/m’ X ORFZI30712 3617 2 X 5 B OKHFRIREL 995X 10
pg/mz EXUCRAT22 LT, ABnLky, ?ﬂ?%’éi I FEOBRILAESFI. 010" (1/s) ZHM
Lz LT3,

log(X220) » 9.0 x 10 (73)

ZOBRILERIT, BNWL —1244, “Removal of Todine and Particles from Containment
Atmospheres by Spray-Containment Systems Experiment Interim Report” ®C S E A 6 FEEriZ
& 5 MR L O FBOKHEEIRE ORFMZ (LA RTHIZE S DO TH D, FEL05r~305r DLk
1%, L9 FOREENLL, BB GHRAT LA ZEZE L TWRWHERYIHOREZERE L T\ D
LEZOLND, (FIXZR)
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,31/2 = 12 min

L(I)-ll I

ELEMENTAL IODINE - RUN A6

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

T

PRESSURE: 44 psia
SPRAY ADDITIVE: 3000 ppm BORON
NaOH - pH 9.5

3
~

ug/m
T 1“1‘T‘rr11|

. GAS PHASE CONCENTRATION,
T T

THIRD SPRAY

10 - (RECIRC.)
-
C
r SECOND
- SPRAY
- /
10! I I U NN
0 50 100 150 200" 1550 1600 1650

TIME, min

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

1 CSE A6FEBRIZ K 5 M X 5 F o EZ L

(2) CSEZEBomEHIzoWT
C S E FEBRGM & HEsE 3BT OIS o ek 2 551 R 1T,

F1Fk  CS ERERE iR BT ORISR O i

C S E ZBDRun No. 5 g5
AGXL%Z ASXS All%s ;E{ Bﬁ
XA AR+ ER By By By
EIA ;
(@zgii% #50. 20 £90. 22 £90. 24 £90. 47L)
= G AT B R .
’*%i; % #9120 #9120 #1120 12008 T4
e IS L L i

%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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X5 AGFEBRITI AT LA A FEERTEN,

HARLAEROFEHITIXLEIE O A7 LA FEHERiZis

D IR F IR SN OREZL LV BEL TV D
X6 MBI AT LA TR T D0, S LITEERE X O FROBREDNRITK LTI B REED
R AT VAN K DBREZRITBE L7220

%‘%)}%: L/’

AT LA ZAEH L TORWAS R AL IS 1T 2 MERE X 5 58 0 JR 7 AR i 28 e P SR IR B D IRE ]
ZALZ 2R, I DILEIZ DOV TITAG & RO 23 & & HIZ, FIHRE XL D EE S
DUREF TR T LERITECH E RDBRN R OND, £/, KIESRP6. 5. 2TIE, JHFIFHAZE
PENOEERE X 5 FIREN2001072 5 £ TIHEK L > BOBRENRIAEND L LTINS,

Cq' GAS PHASE CONCENTRATION, ugim3

I
RUN A-5
ELEMENTAL
10DINE
1 ! typ “ 13.5+ 0.5 min

3 MAIN ROOM

10" é R e SO
! BOTTOM ROOM ™=~
i ¢
]
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o & 8 12 1 2

FIGURE B-5.

Concentration of Elemental
Iodine in Gas Space, Run A-5
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Cy. GAS PHASE CONCENTRATION, wg/m’

I

10
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4
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MAIN ROOM
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FIGURE B-6.
Concentration of Elemental
odine in Gas Space, Run A-1l
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fifi 24
YLy gy « TV TODRIZ T I EAHREDRE (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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Y FLwiay e FT—ILTORIZIETI2ED
g 1 5 FOREDFRICET Ao AizonT

YTy vary s SNV TORY T TR DML S FBOREHRICET HMomE & LT,
SPARCaZ—RICE23EMENNCUKAEALORPOSE I DONIZT{TONT=ERLH 5,

ks, BE LTRSS —Tr o 23, FAPEREREELTHY, UTOoRSERZEEL TV D,

(1) SPARC=a— Rz Xk 23tHEMER
Standard Review Plan 6.5. 58| HAE* B WT, SPARCa—FREZHW-L I FEDZS
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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I S PARCHEMSR (BHEHED F)
¥ kP o (B
“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 DONIZTITbi =56
L S RBICKIT DA T T X BBREDRIZONT, UKAEAMEKRPOSEIDO
NEIZBWTERBITOIL TV D, FRIKRZFE2ROFEIM, EREMEROFERFREZE1E
FOGE2RIRTH, FoRo LBy, B LS FRODFI3R/ITIATHD,
2 AXVRAOU 7 VA (FEAKBGERBEE A HE (SGHIR) ) OS] AT KT 5
B BRI DIRFF 2 AR 2 T- 0 D FEER
W3 AL ADR—IV » = T —WRFTTIT O K ~DHTARE YFEOR 7 Z v 7T

% IR
¢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,
! steam {duwnoo—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 EEBRER
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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i /25
L F IR AN TS B~ D BUE R D U EIS DR EIZ DN T

REA~OHH R, FRNEREIF PR AESAI~OBREEIE 2R EL 2 ETRIET S, (&
EB1ZMR)

TR A B~ ORI & ORI % 72 > i, BESK T U A4 TREBIL O C A+ E/E
JE RIS RIEAR DA (BB IR DR A £ 18) 1B\ TR TREIE H A
PERIRRETHBIPORT 5720, €OT 72 MREEZBEEATEELRMAAP 2= F2HVns 2L &
T525, BFOEENS, NUREG— 4650 MR E M TH - (BRI U HIA 2 5
b, MAAPRNERZH1E, NUREG— 14650 8% AT - (REFEMERR O i HE 5
FHIE L7 i SR A 2RISR T,

FIFR HES ORHERE (MA A PEHT)

KA JE P AP AN 2R 0> D JR 7 IP At~ FEAN A w1k DS LEEE A~ D
T N—"T D 2 \NEIEH F A

S/C_v b D/W~y S/C_v b D/W~y k

A AT AR #94.3x107° #14.3%10°° #99.5x 10! #99.5x 10!
Cs I# #96.2x107° #96.2X<10° #91.0X10° #93.9Xx107°
CsOH¥ #93.1x107° #93.2X10°° #94.0x107 #97.5%107°
S b F97.6X107° #97.5X107° $92.7X10°° #71.8%107?
Te O #14.4x10° #94.4x107° #93.8x107 #99.9x10*
SrOH #98.6x107° F97.1x10° £92.6Xx107° $92.4X107!
B a O $99. 1x107° #98.3Xx10° #91.5%10° 1. 4X107
Mo O %8 #99.1x107° #19.0X10°° #93.5x10° #93.0X 1072
CeO 8 91.6X107° #98.3X10°° 91.1Xx107° F97.1Xx1072
La,Osf #91.6Xx107° #18.3%10°¢ 91.1x10° #97.1X1072

X1 NEUREE AL & WUFE LA
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FoF  JtEIE OFHERE R (h - AR O 7 L — TN D M IETR)

JFFAFASANAR 2R 0> O JL - IP R~ FEANZ ER T STk 3 LEE A~ D
P DAY A et e
TN—"7

S/ C~_y b D/ W~k S/ CRyh D/ W~k
Fi A A #94.3X107° #94.3x107° #99.5X 10! #79. 510!
Cs I1H #96.2Xx107° #96.2Xx107° #91.0x10°° #93.9%107°
Cs OH# #93.1Xx10° #93.2X10° #94.0x 107 #97.5X107°
C s ™" #13.4Xx10° #13.4Xx10° #14.5x107 #97.2x107
S b #16.7x10° #16.8Xx107° #18.9x10°® #91.4x107
T e O % #96. 7 10°° #96.8x10°° #98.9x10°® #91.4Xx107°
Sr O #12.7x10°° #12.7x10°° #93.6x10°® #15.8%10"
B a O%f $92.7X10°° $92.7X10°° $93.6X1078 #J5.8X 107"
Mo O J #93.4x107 #93.4x107 #94.5x107° #97.2X107°
Ce O #96.7X107° #76.8%107° #98.9x1071° #91.4%10°
La-03% #12.7x10°® #12.7x10°® #93.6X1071° #95.8%10°°

DI 8- VR B TN
X2 CsIE ML O CsOHFEDME D HaEAl GEm=CE=C1)
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OTM I Rof@ S5 —FF DI ERT FH T OBIIEEIZOWNT

FIRICLD L, BHERMEM (Cs 1, CsOH) ORMAELTE IR LERBENS O HES
(10°~107"A—F—) L, § « (RFEEREEOKHEIE DTN RKE N (1074 —F—) L)
FERIZAR STV D,

—J, TMIR@EH R IREFTFL TOBMFEEND, FENBELILGE IR B
HENDRFIRWEIL, XOFERLEV U LEOREEREOWE THY, o - (R EOWE O K
BIIEEBEOME LR TOETHDL Z LD > TV D,

#3301, TM I HEBICEH S N SHERRE OS2 L OIFERTH D, o ALEES
PR (BT AR08 9HK) BRAFENEIMFNEREDOEoRERE SN —FHT, H -
IR X IE R BN TR E BRI EF SN TV D LI i L 7e > TN D,

H3#  TM 1 FEL M S 72 B R O 5T & & OFFAEEIA
(B %)

- EiB RIS M EiERM
144Ce 154Eu 155Eu QOSr 106Ru 1258b 137CS 129[ 85Kr
HFIFEE
| [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
WMER - - - 0.1 - 0.7 5 7 -
=X 105 122 110 93 94 119 95 97 85

T LCEEOUREANEBEESEDT I (BHITHTKILERY) 08, CCTORBEFFLDAAUN —EREE
E A HTFERELEOTLED, LIzAoT, CIITREFSNEIDA VRN —([ECsERFTHHEE R D,

X3 HHEEG=V TN OSHTER /ORI GEN 2 21— RiEHTHRE R
HH . TTMI — 2 B OFRMENFITRE ESEW, H LEE pHHBEE BRI 1%E85E Vol 32,
No.4 (1990) ) |

Flo, BARIT, wmEEETFDREIT R I S S ERTEA O T3P HUNPEEAE O
P TV)TRERTHLD, HOBEZ<BHSN T L0EREEEEERE (E2 VAR08 93%) TH
D, Z<OF M IIA R (ND) W ORERER> TS,

AR RS R A N FEEIT AR TR S v R P O A

(M{:Ba/kg-$L L)

& 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

Hil - RSB S . HP (http://www. tepco. co. jp/cc/press/11040609—j. html)
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Q% LR O IHHZEEIZ OV T

BRBEIN & DI O FL K OBATEENC BT 2P0 R L0, KocROMHZEENILL T O
FOICBHIN TR, EHEEMEENARIECIZESEREEND DI L, H - AKERMEERE
FEAKSICRELEA SRS,

TH A BRICTUREEREHRH SN S,

[, Cs :@mRCTRERERHIND, BUHEEISA T A &R,

Sb, Te : #EE LS L%, HEEOBILIZHEWKHINS,

Sr, Mo, Ru, Rh, Ba : FHXEMHE (WbitrorZELstl) ICREREELZIT D,
Ce, Np, Pu, Y, Zr, Nb : SiEIRETE HHHEE TR,

¥4 HEFIBITHE B LT2BHRRER D & O RAERM KR O 7 F = RO R O 72D 0

WF42 (JAEA-Review 2013-034, 20134E127) |

@MHIEIZDOWT

ORV@EY, HIFROF « RFEBHEZFEO KT G 2N SRR L D S RE WV &0 )RR
FRICAIL T LT, Z4uk, MAAPRITICENT, W - RO B EIA A I K&
KFHiEN7z/zd B2 B, FRE U TE, BERYREID K LERIREOSNE TR 2N E L L7t
T, BB 7 U KD O OB E O KUHFHIIC W TEERRE O SEERRE 2 SR L Tl &
ZRHEL TV D Z L0, WK EEOKIZE DA T8 TR EZBE L TN ERZET S
N5, 728, MAAPa—FROBBILTHHEPR I LY, UTFTORENRLRINTND,

AL EEAK LA ORIEREERE (Ruk UM o) OHIZOWT, KIROFERREE H
FHETIXZR L, ERELO AR 2 B E 2 LT b 720, MA A PREFTMRST
7k A2 52550086 5,

* M o DFHEFHHIZHSWT, NUREG—14655 9 4 MAA P DOl %% < 4 5,

L72i3> T, TMI FHomEH IR BT FSORRBIZ LY AE o7, REP~OKHE
T 572, H - KR OKHFI G A MET S5 L & Lic, MiET 2124720, TMI
FERE L LTy BT 77T v MNURD Y — A X — A5t a s E 2, HEEMTHD
VA= LAOBALEDEWEIC LV ESRERY OB ESCHRI S A I ZJITHENEL DL Z &
ZZEL, BWRMUPWREZNZIICK L THILRIGZ2RET 5%, KOBENRY —AF—14
DOFREEZ AL LTHESNIENUREG — 4650 A AFIMT 5, $83/4E%, HOEEBA
L, JRTFENELPEIET 2 £ TOMAAPHI T E NURE G — 1465 DAHE D IR X R D &
BYTHY, BEFH —7 o A TITERFBER LRI K D FFEKIC L0 RFEE ) S
WARICIZE L2V, NURE G —14650487E & MA A P RN O HRMERIC K& 221370 <, AFE
2BV TNUR E G — 14650 %01 FLIEFIH FIHE &l LT %,
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Kb FLLREEAG (REHEAEE 1000 K ) ~RBHARLBA A (PVBHEEE2500 K )
X6 AR E LRWSEEIZR T 2R GREERH CREHE 3 W TR KIS
F Y RFFEN B GBHRICITE S 220)

LT, B8R 7 — 71280 2 it EIG O BRI 23 i FiE 4 R~ 7,
1) FHATN—T, Cs 1 7NV—F, CsOHIIN—F

T A %GO T miER M OBFE 7 — 7120 T, MA A PSR R O5 S - i HE
BERHT 5,

7B, CsOFHEIEIZONTIE, Cs I ZV—7KOC s OHZ L—7 D&, 1%

FLCs tROFETIFEILEZEOFNEREERE LY, KIZHCCGHET 2, GUOEHERE
522 IR)
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Feson(T) CHFAITICBIT A C s OHZ V—7 Ol EIES
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NRPB-322 ANNEX-A  [2.2 Todine) OHH

2.2.2 | Meadow grass and crops

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 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 ay 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 used.
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= 22 em sec!, Schmal ot 3l (1874)
0.7 cm Artificial! geass, u = 19 em sac™, Sehmel et 2l. (1973)
p=3cm, 55 Ku, £19.5em sec™1, Wesely ot al. (1877)
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Eq. 22 with
u, = 44 cm
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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 a smooth surfzce is shown for comparison.
Note that the theorefical curve is strongly dependent on the vilue for i+ and that Eq. 22 does nol
conlain a parameterization for surface roughness. For a preliminary study of the effect of surface

roughness a
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nd other factors, see Ref. 5.
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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 LA1 AND LAZ2

%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) 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.

T /& 8-6



NT2 i@ #E-270-4 RO

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:

T 2 8-7
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%:#1—2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R (2009) 5D $ e K O ER O 2L

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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NT2 #i® #HE-270-4 R1

@

EHRER (ErH)

REETT « BN A HS

(1= 5 148m)

(B 5148m, Hi 1-45140m) (%)

gatE| | T . . , . o L | R (5 0%) | FIE

2001 | 2002 | 2003 | 2004 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012 |<E&HE|550 QAR

) 2005 [ ppg | FRR | x g5
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 @
NNE 8.8 | 8.15 | 6.91 | 6.22 [11.41 |13.51 [18.30 [14.74 |15.31 |14.20 |11.76 | 6.67 [21.42 | 2.11 @]
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
D 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 O
ESE 2.79 | 2.86 | 2.93 | 2.99 | 2.32 | 2.85 | 2.26 | 2.26 | 2.22 | 2.20 | 2.57 | 3.66 | 3.37 | 1.76 X
SE 290 | 2.61 | 2.05| 2.66 | 2,15 2.85 [ 2.59 | 2.74 | 2.82 | 3.00 | 2.73 | 3.09 | 3.31 | 2.14 (@]
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 500 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 @)
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
S 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 @]
W .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 (@]
WNW 595 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 @]
CALM .24 0.65| 0.75] 0.76] 0.42] 0.39] 0.98 1.26| 1.32 .2 0,90 | 110 | 1.73 ] 0.06 | O

FE1) 199640 A & T G BE, 1996F 10 1ok My 79— Y —FOEETHS

H2) 20064 T M4mO T — F (2 /) 4 AOWERH o700 L, 2001448 L 1=

@

FEHRER (FH)

R

(1275 148m)

Wity AT, (B 148m, HE E@&140m) (%)

o . . o | M | FEHIRA (5 %) ,j@l:_

2001 | 2002 | 2003 | 2004 | 2007 2008 | 2009 | 2010 | 2011 | 2012 | “FE9fi 2005 R — QO ‘h;f)l

- X FEA
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 0,
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

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

2.5~3.4 112,17 [11.15 [ 12,55 |13.72 |11.36 |12.24 | 11.61 |12.66 |12.49 |12.40 |12.24 |14.10 [13.99 |10.48 X
3.5~4,4 12,57 |[12.25 |12.80 |13.58 |12.63 [13.41 [13.26 |12.52 [12.24 [12.10 |[12.74 |13.85 |13.97 [11.51 D
1.5~b.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
5.6~6.4]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 | B.79 @]
6,56~7.4| 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 | 591 | 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
9.5LL Lk |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

TEL) 1996429 H & T L s i Ml [e) Mo,
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@ FEAER (AM) (EEHES9m)

BT : BN AR (BEF 89m, Hi L@ 8lm) (%)

NT2 #i® #HE-270-4 R1

ik 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | Fym|REF ssciled i £;¥£51

B 2005 1 ppR | OFRR | x e
N 4.09[ 4.59 3.42| 3.25| 4.84| 4.64| 4.84[ 5.88] 568 5.5 4.67 | 3.79| 6.79 | 256 | 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 [11.62 | L.44| O
I 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
ES 2,40 | 2279 | 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
si 2.74 | 2.86 | 2.96 | 2.80 | 2.21 | 2,96 | 289 | 2.53 [ 2.99 | 3.20 | 2.81 | 2.75 | 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 | 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 | 275 [ 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 | 413 | 5.19 | 4.29 [ 4.40 | 4.30 | 4.58 | 5.30 | 3.30 | O
WNW 8.20 | 7.52 | 8.02 | 9.03| 7.66 | 7.81 | 817 | 8.20 [ 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.¢

NNW 6.67 | 5.88 | 4.76 | 5.67 | 6.32 | 5.42 | 4.60 | 5.66 | 6,06 | 6.30 | 5.73 | 6.03 | 7.32 1. 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 [ I1.41 [ 0.21 @]

1) 1996%E9 H F TIIETEEm BUeF, 199610 Ik F e 73— Y—FOENETH S,
{H2) 20064EEE XA 148D T —H (2 / A4 XOEENR BTz L, 2004 &2BM LT,

@ EHRER (BE) (FEH89m)

BT - YN ANE B S9n, H LW 8ln) (%)
e pe | TEHIER oy HE
et | FEHIRA (5 %) rj;__,{ﬂ_l
2005 T m | o
BR[| FRR | ol
0.65 | 0.58 | 0.50 | 0.61 | 0.68 | 0.65 ]| 0.90 | 1.21 | 1.14 | 1.10 | 0.81 | 0.69 | 1.41 [ 0.21 | O
4,92 | 4.95 | 5.23 | 5.62 | 4.80 | 5.08 | 6.94 | 7.56 | 7.82 | 7.80 | 6.08 [ 5.79 | 9.13 | 3.03 | O
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

2001 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |*JE¥E

e

3.5~4.4115,55 [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 @]

1.5~5.4113.97 |12.98 |12.75 |13.85 |14.76 |13.52 [13.42 |13.756 |12.6]1 |12.80 |13.44 [13.66 |15.04 |11.84 @
Hh.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 (@)
6.5~7.4] 8.16 | 8.38 | B.76 | 7.90 | 8.66 | 7.72 | 7.14 | 7.22 | 7.49 | 8.10 | 7.95 | B.04 | 9.29 | 6.62 @]
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 | 531 | 4.65 | 4.10 | 4.85 | 4.30 | 4. 12 | 3.20 | 4.43 | 4.40 | 4.43 | 4.02 | 5.81 3. 06 @]
9.5LL F 110.04 [11.52 | 9.92 | 9.58 |10.65 |11.45 [ 9.84 | 7.54 | 8.37 80 | 9.67 B.74 |12.98 | 6.36 O
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1) 199649 A F CIIBTF M A, 199610 SR Fy 77— Y—4¥o@ililiich s,
H2) 2006EEEI TS 148nDF —Z 2/ A ADWE R HoT- 1M L, 2004EEA2BINL -
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® FTHBRER (BF) (BES18m)

W N AKE (B 18m, HESE 10m) (%)

NT2 #i® #HE-270-4 R1

EHE 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 s REF i, C}{iiﬂ

i) 2005 | b | FER | xzem
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. b4 1. 85 &
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 Q
NI 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 327 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 @)
I 2.51 | 2.86 | 2.84 62 3.05 | 2044 | 285 | 2019 [ .78 | 1.so | 2.49 | 260 | 3.55 | .43 | ©
ESE 3.04 | 3.68 [ 3.30 [ 3.81 [ 3.44 ] 3.44 | 3.98 | 3.36 | 3.25 | 2230 [ 3.36 [ 3.49 | 0,46 | 226 [ O
I 514 | 5.79 | 5.80 | 5.63 | .20 | 4.37 | 4.50 [ 5.21 | 4.53 | 460 | 5.00 [ 5.73 [ 6.40 | 359 | ©
SSE 4.00 | 3.66 | 3.99 | 5.62 | 5.03 | 4.47 | 4.63 | 6.32 | 573 | 6.00 | 495 [ 4.50 | .16 | 273 | C
S 241 | 222 263 [ 3.85 [ 3.68 | 3.79 | 3.25 | 4.55 | 354 | 420 31 [ 231 | 525] 157 ©
SSW 3.52 3, 26 3.07 3.20 3. 19 2.35 3. 28 3. 64 3.38 3. 40 3.23 2. 36 4, 06 2,40 >
SW 1.37 0,79 1. 35 1.08 1. 53 1.09 1. 06 1. 00 1.12 1. 30 1.17 1. 68 0, 66 )
WSW 2,94 2.70 2.48 2. 15 1. 44 126 2,47 2, 66 2,34 1.90 2.23 2,40 3. b4 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 8]
WNW 19.82 | 18.95 |18.46 |19.53 |24.91 |22.8]1 |21.72 |22,62 |22.60 |22.90 |21.43 |21.68 |26.45 | 16,42 @)
W 6.86 | 6.86 | 6.03 | 6.52 | 9.65 | 8.87 | 6.00 | 7.67 | 8.35 |10.90 [ 7.78 [ 7.42 [11.65 | 3.91 | ©
NNW 297 | 292 | 2.33 | 261 [ 351 3.10 | 243 | 2.87 | 3.04 | 3.50 [ 203 [ 265 | 3.87 ] oo | O
caM o082 | o3| 129| nss | L | ns2| .35 1.6 | 1o [z2o00| ras| reo | 246 09| O

1) 20064 B IR 148D T — 2 ) A4 XDOWENRH - =70 L, 2001454 BNLE,

® FEABRER (R#H) (FFEE18m)

BIEFT : BN AR (B 18m, HE#E 10m) (%)

oo | FEHIRI (5 %) | FIE
MES O

2002 2003 | 2004 2007 2008 | 2009 2010 2011 2012 | EHME 2005 o B
£ W FER | x g4

.03 | 1.29 | 1.85 | L1.11 1.82 [ 1.35 | 1.60 | 1.90 | 2.00 | 1.48 | 1.69 .46 | 0.49 O

=]

0.5~1.412.24 [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

1.5~2.4130.43 [30.39 [28.56 |31.22 |32.03 |33.39 [32.69 |32.91 |33.15 |31.40 |31.62 [32.77 |35.24 |28.00 O

2,5~3.4 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
3.5~4.410.85 [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
1.5~5.4| 7.69 | 8.16 | 9.2T | 6.25 [ 6.89 | 6.66 | 7.22 | 6.75 | 6.01 | 7.10 | 7.20 | 7.09 | 9.49 | 4.91 O
5.56~6.4| 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
6.5~7.4 4.20 | 4.07 | 3.92 | 3.30 | 3.31 | 2.25 | 2.60 | 2.02 | 2.44 | 2.60 | 3.07 | 3.01 | 4.96 | 1.18 O
7.6~8.4| 2.84 | 251 | 2.18 | 2,34 | 2.24 | 1.20 | L70 | 1.39 | 1.26 | 1.60 | 1.93 | 2.29 | 3.28 | 0.57 @)
8.56~9.4| L77 | L12 | L.O7 | 1.33 | 1.24 | 0.86 | 1.20 | 0.72 | 0.60 | 0.70 | 1.06 [ 1.09 | .90 | 0.22 O

9.5 | 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

L) 20065EEE IR 14SmD T —H 2 / A AOEERH oA L, 2004EEABMLE,

M E11-8



NT2 #i® #HE-270-4 R1

@ FEAREER (FrmA)

(FE15 148m)

BT - MOt AL (B 148m, 1 E®7140m) (%)

e 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 [P ﬁﬁﬁgﬁa colnivs i

) 2005 ppr | TR
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 %
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 %
ESE 2,09 | 232 | 2.85 | 2.26 [ 2.26 | 2.22 | 2.17 | 2.00 | 2.36 | 2.20 | 2.36 | 3.66 | 3.10 | 1.62 %
SE 2,66 | 2215 2.85 | 2.50 [ 2.74 | 2.82 | 2.98 | 2.99 | 2.79 | 2.26 | 2.69 | 3.00 | 3.36 | 2.01 0
SSE 3.54 | 360 | 3.73| 4.18| 4.80 | 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
SSW 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 b
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 | 3.20 | 4.11 | 4.67 | 4.07 | 4.63 | 4.81 | 5.16 | 4.10 | 4.38 | 4.25 | 5.62 | 3.14 @]
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 | 5.8 | 4.90 | 527 | 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

1) 20064 B X ER I 148mD 7 — 2 (2 /

A AOREED DT -0 L, 20004FEEEZBNL -

® FEHRHRER (&

=)

(5% 148m)

RMIEAT « B AR (B 148m, Hi Eag140m) (%)

__%kd+{r 2004 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | Py kgégg* ﬁéﬁﬂ%U#(:f%g C§i€h<
ik (n/s) s ERE | FRR | x3EH
0.0~0.4] 0.76 | 0.42 [ 0.30 [ 0.98 [ 1.26 | 1.32 | 1.21 ]| 0.75 | 0.88 [ 1.oa | 0.90 | .10 ]| 168 | 0.12| O
0.5~1.4| 6.43 | 500 | 4.91 | 6.14 | 6.91 [ 6.97 [ 7.32 [ 5.92] 6.20 | 6.78 | 6.26 [ 6.99 [ 8.18 | 4.33| ©
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 | ©
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 [10.47 | O
1.5~5.4 [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 | ©
5.5~6.4] 9.68 [11.98 [10.33 [10.78 [10.64 [10.24 [10.01 [10.35 [11.20 | 9.51 [10.48 | 9.92 [12.23 [ 8.73 | O
6.5~7.4| 7.95 | 8.74 | 8.28 [ 8.19 [ 8.80 | 8.08 | 862 | 857 [ 9.22 | 7.47| 840 | 740 | 061 [ 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 [ .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

9.58LE [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

L) 20064 EIIFE M 48D T — F 2/ A ADWEN b o HERM L, 2004FEEE BN L~

fE11-9



NT2 #i® #HE-270-4 R1

©)

FHRER (EWE)

(17 89m)

BLSFT - SO AT (B0

80m, Hil@G Sim) (%)

gt > - . ,  Tiete | 2R (5%) | FIE |

. 2004 2007 2008 2009 | 2010 2011 2012 2013 2014 2015 | EHEHE 2005 o e E]ﬁ;-m

HEH]
N 3.25 | 4.84 | 4.64 | 4.84 | 5.88 | 5.68 | 5.50 | 5.04 | 5.05 | 6.22 | 5.09 .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 |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 .52 | 5.34 | 8.95 | 8.97 1.71 O
E 4.02 | 4.35 | 4.18 | 3.00 | 2.48 | 2.26 1.8B0 | 2.89 | 2.33 | 2.47 | 2.98 1.32 | 5.11 0.85 @)
ESE 2.75 ] 2.29 | 2.79 2.30 | 2.05 1.83 .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 | 2.63 | 2299 | 3.20 | 2.56 | 3.40 | 2.60 | 2.81 2.75 | 3.64 1.98 O
SS5E 3. 77 3.74 3. 90 4.83 5. 80 4. 88 6. 10 4. 79 5. 78 5.58 | 4.92 1. 16 7.03 2. 81 O
s 6. 82 6. 76 4. 74 4. 64 5. 94 5.42 5 70 5. 01 4.67 4. 87 5. 36 1. 88 7.03 3.68 O
S5W 3.86 | 3.40 | 3.06 | 3.59 | 4.46 116 | 4.30 | 4.07 | 3.53 1.25 | 3.87 | 2.43 | 4.95 | 2.79 *
SW 3.63 | 3.07 | 230 | 296 | 3.33 | 4.04 | 410 | 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 1.20 | 4.40 | 4.66 | 4.76 1.26 | 4.35 1.58 | 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 | 853 | 9.14 |10.51 6. 54 @]
NW 15.17 |15.33 |12.82 110.66 |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 | 0.656 | 0.90 1. 21 1. 14 1. 10 1. 01 0. 86 1.29 | 0.95 | 0.69 | 1.53 | 0.37 @]

TEL) 20064 5E LT

F 148miD 57 -

©

EHRER (EE)

-2 A AOEEERH =20 L, 20044E 8 A58 L=,

(F% &189m)

BT W A RS (BESS 80m, Hi &G 8Im) (%)

2001 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 || BER EEEE G O

2005 | ppg | FER | x s
0. 61 0.68 | 0.65 0.90 1. 21 1. 14 1. 10 1. 01 0. B6 1.29 0.95 0. 69 1. b3 0. 37 O
0.5~1.4] 5.62 | 4.80 [ 5.08 [ 6.94 [ 756 [ 7.82] 280 a1 [6ar[ 760 [ 672 [59]0 2] 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
2.5~3.4[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 [ ©
3.5~4.416.34 | 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
1.5~5.4[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
5.5~6.410.73 | 11.54 |10.67 [10.40 [10.51 | 9.52 [10.40 [10.94 [10.49 | 9.78 [10.50 [11.14 [11.84 [ 90.16 | ©
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 [ 804 | 9.01 | 6.48| O
7.5~8.4| b.44 6. 25 b. 74 b.23 5. 40 6. 17 6. 10 4. 94 5. 67 5. bl 5. 64 b. 64 6. 66 4. 63 O
8.5~9.4| 4.10 | 4.85 [ 4.30 [ .12 [ 3.20 [ 4.43] a.a0| a.20 [ 389 [ aa2[ a0 a02]522]316] O
9.50LF [ 9.58 [10.65 [11.45 [ 9.84 [ 7.54 [ 837 [ 780 [ 744 [ 805 [ 847|802 87 [1221 [ 563 O

1) 20064FEEIHRM 48D T — # 2 / A KOBERH -4 L, 2004FEE8M L~

fE11-10



NT2 #i® #HE-270-4 R1

O FEABER (ARH)

(=5 18m)

HeRHE _ o e | TR (5 %)
2004 | 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2005 | =R94| 5 -

i) 2005 | RpR | FER

N 2:80; | -2:87 | 2. L7 2.52 | 2.81 262 | 239 | 2.26 | 2.16 | 2.70 | 2.47 | 2.156 | 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 Q
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 | B.98 @]
ENE 3.74 5.42 | 6.41 5. b2 5.07 | 4.14 6.39 | 7.34 6. 61 {5 5. 78 4.49 | 8.65 | 2.90 O
E 2.62 | 3.06 | 2.44 | 2.85 | 2.19 1.78 1.78 | 2.84 2.14 | 3.40 | 2.51 2.60 | 3.79 1.23 @]
ESE 3.81 344 | 3.44 | 3.98 | 3.36 | 3.25 | 2.38 | 3.01 3.47 | 2.82 | 3.30 | 3.49 1. 40 | 2.19 O
SE 5.63 | 4.29 1.37 | 4.59 | 5.21 4.53 | 4.58 | 4.04 | 4.56 | 4.03 | 4.58 | 5.73 | 5. 76 3. 40 O
SSl 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
3 3.85 | 3.68 3.79 | 3.25 | 4.55 | 3.54 | 4.20 | 3.69 | 3.42 | 3.50 | 3.75 | 2.31 1.66 | 2.84 *

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
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 @]
WS 2.15 1. 44 1.25 | 2.47 | 2.66 | 2.34 1.91 1.97 | 2.52 .97 | 2.07 | 2.40 | 3.16 | 0.97 O
W 11.71 4. 73 .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 |2]1.68 |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 | 851 | 7.42 |12.10 | 4.93 @]
NKW 2.61 3. 51 3.10 | 2.43 2. 87 3.04 349 | 4.17 3.20 | 3.09 3.15 2. 65 1. 32 1. 98 @]
CALM 1. 85 1. 11 1. 82 1,35 1. 6O 1.90 | 2.00 1. 68 1. 64 1. 70 1.66 | 1.69 | 2.30 1.03 @]

1) 20064EEE 1M 148D F —F 2/ A ADKBRH -0 L, 2004EEEBIMLE,
©@ FEHRER (FE) (EH18m)

kR

T B AR (BR S

18m, Hi E@ 10m) (%)

__%Ef+{k 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |y h%gggi ﬂa%{MEWJ;f%J e éﬁﬂ
Rl (/) 2005 | LpR | FER | xgesp
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 @
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
1.5~2.4(31.22 [32.03 |33.39 [32.69 [32.91 |33.15 [31.38 [32.64 |33.04 [31.24 |32.37 |32.77 [34.35 |30.39 [ O
2.5~3.422.97 [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
1.56~5.1| 6.25 [ 6.89 | 6.66 | 7.22 [ 6.75 | 6.01 | 7.06 | 7.04 | 6.80 [ 7.48 | 6.83 | 7.00 [ 7.87 | 5.79 | ©

5.5~6.4 4.34 1. 69 1.15 | 8.91 358 | 41T | 448 | 3.78 | 3.36 | 4.17 | 4.06 .79 | 5.04 | 3.09

6.5~7.4| 3.30 [ 3.31 | 2.25 | 2.60 | 2.02 | 244 [ 2.63 | 2219 [ 1.59 | 1.93 | 2243 [ 301|375 | 10| O
7.5~8.4| 230 | 2224 [ 1.20 [ 170 | 130 [ 1.25 | 1.55 [ 1.37 | 0.94 | 105 [ 150 [ 2.29 | 262 [ 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 [ 0.00 | O
9.504 k| 1.67 [ 1.45 [ 0.90 | 1.30 | 0.94 | 0.75 [ 0.84 | 0.86 | 0.56 | 0.37 | 0.96 [ 1.10 | 1.91 | 0.01 | O

TE1) 20064 IS 480D T — 22 ) o XOEERH o 0L, 20044EE &8 LT,
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NT2 #i® #HE-270-4 R1

® EHRER (AMH)

KFHFRRE)

BT mﬁibn@u(m
g 2004 | 2007 | 2008 | 2009 [ 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 |FHfE H?”-? AL
it 2005 1 ppg | TR
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 | 7.05 | 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 | 879 | 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| 508 3.38 | 4.19 | 3.72 | 402 | 3.43| 3.79 | 3.81 | 3.90 | 441 | 5.21 | 2260 | O
SE 3.11 | 302) 338 305|299 3.05| 3.74| 28| 295|307 312|291 ]|374] 25| O
SSE .30 | 1.50 | 1.12 | 1.15 | 1.29 | 1.47 | 1.36 | 1.10| 1.28 | 1.17 | .27 | 1.43 | 1.61 | 0.94 | O
S 2.99 | 243 | 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 547 | 4.84 | 3.40 | 3.77 | 4.86 | 5.08 | 4.00 | 4.01 | 3.92 | 3.97 | 4.33 | 4.20 | 5.93 | 273 | O
WSW 2.07 | 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 @)
W 318 2.86 | 2.83 | 2.84 | 3.49 | 3.07 | 3.70 | 3.27 | 4.34 | 2.82 | 3.24 | 3.81 | 4.40 | 2208 | O
WNW 2,75 | 257 | 217 | 1.72 | 1.84 | 2.24 | 289 | 2.56 | 2.54 | 1.59 | 2.29 | 3.17 | 3.35 | 1.22 | O
W 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 | 2249 | 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 @]
CALM .75 | .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
FE1) 20064 FEIT R 148nDF — F 2/ A XOBR R hoT- iR L, 2004 BM LT,
@ FEHHmER (B#H) KFHHFRSE
BT KPR &R (%)
__ﬁﬁﬁf{k 2004 | 2007 | 2008 | 2009 | 2010 [ 2011 [ 2012 | 2013 | 2014 | 2015 | Pyt *%;E;e ﬂﬁf?m¢wffifﬁ; j%ﬁ
5 (/5 @ EER | FER | x#em
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
0.5~1.4 |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
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
2.5~3.4|16.75 [17.72 |16.28 [15.96 |17.80 | 16.66 |16.03 |16.83 [16.86 |17.36 |16.83 | 16.52|18.36 |15.29 | O
3.5~4.4| 9.81 | 9.42 | 8.08 | 8.85 | 9.43 | 9.50 | 9.63 | 9.81 [10.24 |11.26 | 9.60 | 10.01]11.57 | 7.63 | O
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 .84 3.18 [ 0.98 | O
6.5~7.4| 0,96 | 0.63 | 0.51 | 114 | 1.19 | 1.13 | .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
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