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FEANZE 2RI 2R DFREIZ DOV T

JFIPk&ANA 2 0> D DJRFIF B A~OIR A VERIE, MAA P AT L 72 2 W FLO Sl 20
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) HINAEERIED) DSt HEN LT OB 6
A GIE DS ES LT 0%, &EHRAVER (0.9 PAT0.5 %/ H) IR HL
TSR 2OV (F93X10°m?) ZFREL, MAAPNTENIS Uiz Va2 fFfl LT
I/\éo

(2) AR ERIE D el I ) &8 L 7256
FEANAR RT3 e E ) 2 R L 72356, 2 PACIRAWERL 3 %/ H & 7 2 S5l 2.\ ifi
B (7X10°m) ZREL, 1. LAEICMAAPHNTENIR LKA WELZ I L T\ 5,
2 PAICHBITBHIMAVEL 3 %/ HiX, LFOAE COFHR, GE Ol OE ORI
Lo TG L2 A WROREREZ O THMHE LTRE L, b0k, REHEESRKO
JELF-JF ¢ HIB B8R IR O BN 8\ Y TSIV BRI X WSROI AW TV 2 BN Ch 5, 1
WA BRI 1D el I ) D215 T 5620 kPalgage] (2 Pd) K& UGN ARRZRX P KIRE200 °C
FTIE, FHIET BRICHED, BRI ONZ B 03 R OBl oS E 3 R ST
LT EEMERLTNDLZEND, ZiubOMEHNEZ HW TN AR TE /)2 Pd & OSRPHXIRE
200 ClZBIT DA WVEEFRET D 2 L IXATHe &k Lz,
OAE C 0=t

(Fr— Fs:} XE:x T
L=1lo -
{Fa— P} X Rax T4

L FHEFFOBIIR R ZVE (2 Pd) [#91.28 %/ H]
Lo : FHEHRAWE (0.9 Pd) [0.5 %/ H]
Pt - FHRFOMANRZRNIE T (2 Pd) [721.325 kPa [abs] ]
Pd F&FHES] (0.9 Pd) [380.325 kPa [abs]]
Pa : KAMEIRNDIES) (KA [101.325 kPa [abs]]
Rt R O KR E S [523.7 J/Kg-K]
Rd ZERDRIRTEEL [287 J/Kg-K]
Tt - FHRF ORAN R #RIZPHEUREE (200 C) [473. 15 K]
Td HEMA SRR SR (20 °C) [293.15 K]
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i —(Z9)
L=Lo |—4Y
lq — [£9)
4 \Fd/
L FHFOMMNAEZRAE (2 Pd) [#70.51 %/ H]
Lo : FER A VR (0.9 Pd) [0.5 %/H]
Pt : %ajzﬁ%e@%fm“““”m}—jj (2 Pd) [721.325 kPa [abs]]
Pd - #EHES] (0.9 Pd) [380. 325 kPa [abs]]
Pa - ﬁ%%*”%*@ﬁdj(kaﬁ [101.325 kPa [abs]]
OEFH DO
2,{P:— Po)
L=1lo d—
£:(Ps— Pa)
L FERF DN IR WV (2 Pd) [%90.93 %/ H]
Lo : AR 2V (0.9 Pd) [0.5 %/ F]
O R ORI 2R N RN 0D S5 RS [2.9 kg/m?]
_ AXFHEEE « JETEIT DRI ZRN TR D Y525 )
04 " [4.5 kg/m’]
P, %iﬂzﬁ#@%%*””mr 41 (2 Pd) [721.325 kPa [abs]]
Py REHES (0.9 Pd) [380. 325 kPa [abs]]
P, *%%“””ﬂﬂﬂ*ﬁ (K&JE) [101.325 kPa [abs]]

M1 TR TOOREAT BRI OBIE < STV T (TR | (At
A 7 BLERT)

2 FHHIFOKMKELR AL, UTFTORICKVEHLE,
R: [J/kg K] =F/NRIREEFKS. 314 [J/K-mol] ¥ 1EM [keg/mol]

AE COFBRL Y, FHFEOKEEHNRKEL DT ERMAVEIREL 2D, £/, ki
AEALY, FEFOREERL, PO TENNSLRDIZEREL D, FHFORTHA
FEANARZRNITKSE, EBRKLOKELRTHER S ND 720, HTEO/NSVKFEOREG NI 5
F RS TRITNSRD, fRE L THESFOKEERIIRE L 8D, FES TREOKE
(24720, KFE, BRERLOKKRLKIDOHN A %34 %:33 %:33 % L, KEOEIE (34 %) 1%,
AREREAM ( TSREXUES - BEIC X 2R ANAT (BMAZRERE - BiRAHE) 1 ) 1B 5K
$%$i(%mom(mﬁ‘VWZ*?Aﬁwﬂiﬁw5m,Twzzvb/ﬁf@ﬁﬁ%@
246 kg, KOBFHRIIE K115 kg) ) ZEELIMETHL Z D, RTFURRETHDH EHE
25,

X3 FHHFORMNBERNTURD R o 1, LTORIZLVEH LT,
o Lkg/m*] =FHS5FEM [kg/mol] XWEEn [mol] /FEWHEZHAFEV [n’]
ERWMONI Y, FHRFOFF M BRI N UKD FEJZE DN S K 72 H1E ERAVEITKR
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EL< 0%, Fie, RERHEXLY, FEEORFIFEMNARNKIKOFEEET, K51 &
WINEL RDIFENEL 2D, FHFFEITHK2EF U THY, RTFURRETHDLEERD,

K4 AR RIRDOFEEE o o1, UTORICIFEH LT,
0 a Lkg/m’] =1.205 [kg/m’] X (Py [Pa] /P, [Pa])
1.205 [kg/m*] : BMRZERE L (20°C)

(3) MERE X O FROEHEL 5 FBORMNE LN 2\

(a) EHEL O HK
L OREHE & [FERICHAI AN U TR AWVENEET 5 LB 2 55, MA A PEHTIC
BT L 5 REBHEL TRV 2D, MA A PRENTHESIC X DM SRITE 1% B IR 2
WERERET D,
TAVEOHREIZY > TE, FBIUKDO LB MA A PN X DHMNESRIT ) % 8%
LTI RaRE I 28R E L, T OSBRI T 22 VEERE L T 5,
COXIICERELTRAVERL, 0.9 PALATFTO0.5 %/H, 0.9 PABRIETL. 3 %/ H Z i
HZ5HDTHY, MAAPRITICEIT 2R WVELZOE LTZRTFREETCHDL LB XD,

700
1. 5h 2Pd (1.3%/8) 19. 5h

600

500

400 0.9Pd

(0.5%/R)

300

R FERNIE S (kPalgage])

200 — FFA =

100 == HFlyirarFzin

Wil e OB (h)

FX  FEANERTE ) &R A WVEROR R AL
(MERE X © RO IR VRO E)
(b) AHEX HHR
AL HFICHONTYH, EEL SR LFAORZWVERORENATRETH DI, AL H>FE
DI ZRE LTIRDHE S Z & MOUR TR aN TORREZNIR A 21T 72V G Ty 7 A K
HILTWDZ b, MAAPITICBIT DM A LR LEHZRTEOEL, 1. LKD) IC
HEOSERAVEERET D,
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HESE MAAP] ()

(2) F POIREEZA(L - #XET L

iR B e T AUADF PIXEHROBEICEFL TERL, =7 ry
AT B, [KEROIEHETOF POEREICENTIE, BUkKhHENLRESE
ERE)DF PBMERAZEHET S, FPRAFRAREZT e Y LROBEIE, KED
MIICE- T, JRTRENERN LR TIFEMNERNOEBICEIE SN, K7 —
N BIZEEFE L2 F POEEE, KEAOKOEEROBENCHE-> Thx b,
72, PFibdDHWVIIERFEOPROF POSEY, BRUFE.OOBEIRIZE SV THRE I
b,

F POEHEETMIEROEEICESHNTEY, FORELOHBENTHLR
TIFB A CEET 2RB L LU, kOB THS, BEPLRTFFEENR
T SN2 F PiX, JRFEDESRMERNIZIZL O C ABE R H 5\ idikns
LE2FN LR TIFRAESR R S a, £, FTFEHASHRZICITRT
WFIENEEAR N L IR AAR TMIZE T L2005 F PSR
e~ Ens, SR LEZE2REZE L THBENTZFPIZIRAI I ELFIZE-T
YT yay s Fu U NEERASBITT 5, RTPFBRAE SO~ Sh
72F P, SO > TR FFRMNESRNEZRITT 5,
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) OREMOBEEZERL TS, RTFRABENOF PEiEE7 UEE %K
3. 3-15 IZ/” 7,
7 o/ AOIEOREE LTIk, BAK, WEGkE), PKE), EREEZE, F
| P AUERR, FPAABBELHE LTV, 2B, W LETT v LOETE
L IZBE L TV,

HE DM, Stokes MEENILMEF L Smoluchowski FE (=7 v VORI A0
(ZXT HRER) OENSELNIBRTHBEXNZRAWT, BET LI =T7Ta Yy VE
BEENOILEELEEZRD S, 728, Smoluchowski HENXZ MK cAHBEXLE LTS
DITENTRHEMRE D7D TH Y, ZOHBEXEZHEHLIZMAAPDOET UIFEL R
EBRT —F Ll U TREES TN TV S,

PEHRVKENC K AILAEIE, AZRREEMIZ L VW AU S Stefan it (BERE~MD 5 FLik )
2R OHEEE L THRFEREZRD D,

BUKENC X DILEIL, Epstein OFEFAEZH, (LER COREIEIC L DILEE
ERVEERERD S,

{EMERERIC K DE L, RTFIFEMARNTOAEBESH, MhoPizh 5 i
PN, TR bANE= T m Y AREETH L0 LREL, WERIIENILE O
A & [AFRIZ Smoluchowski HFEENDMENH5 S5 B THBERE HWTRD 5,

F P 7 ADEHEL, FPATRAOHBEDRE~DEHRTHY, FEKFOKBIKF
PENMF PEIFIZERIE A A 5 LEEMER~DERE HET D,

5-66

, FPARAOEARL, BHE¥ETHY, [EIKF POIEANF P OEMERIES
TS &, BBAET B EBUEL TS,

| =TT RYADT—AKIZELDBARAZ FE L TRBIZIAREDREOR Y FNMZEL
TIL, 27T P L BRIMRI(DF) #REL, =7 1 Y AREHENIE &
15, DFOMEIE, 7T Fy, BENY b, KERY O3 OOBEOAS FE
I 7T L, $Efla— F SUPRAP'ZHWT, JEH, 77—k, FYUTHR
RO AREEREIL, T KOV T I VERTT 0 S AR TR /T A —
L UCH LR ENELTEY, ThbDF—FhbRi 3,

| R, MWEBATLAICESFPREVEIELTHY, A7 LARHL =T =
1/ L & OFZC L DREREHEDE, A7 LA OEHE, KREOETHSHL
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1) EBEKORTA T2 VAT LA K DBERE

WERNRTA T 2NV AT VAR DREDREMRT D720, BEMNT 21T 570, TREERRHT
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JR ISR ZRN D F =R IFAHA RN ~D C s T IHEIG /Ry R T4 b RE~DC
s T igHEIA

S/IC <2k
1.0E+07 \1/
1.0E+06 |
1.0E+05 |
\
| 1.0E+04 |
T
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> 1.0E+03 |
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FIX =7 1 Y TS DRI OBREDR (AT R)

FIKEY, RREDREZEE LT_R—Ar—RZBITHDF (104 —4%—) LDl D,
EAOLEOD FIZI0RRE, RI7A4 72V AT LA DODFIXI0~I0RETHLZ Enbnbd, =
LY, EBHEELORIA T2 VAT LA MFIZE LD FIXIO~10RE L b7, =71
Y AZKET DR FIF RN AR N OBREDRITIEINEER R RT A T 2 VAT LA DFEEPRRKREN
EBEZD,

2 vFrvvary s =L TDOAY T TIZEHHREDR
(a) A7 Z TR IZONT
A7 TRUTNE, =T R Y N EGEDRREN T —VNICBITT 258, [IanoHlLRn5
FEALTO<BRRIZENT=T 1 Y b3 &R I B L 72 R CRICEE L TR BER
EEINDBRTHD, A7 TELTICBITHET Y AREDA D =ALE, T—IIL~DIE
ABEDK & DEZERLRIAN T — VK P E EH L T <BRRICBIT DIEMEEENEZ DD,
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(b) MA A P EOFKNZDONT

A T L BBREDRICONT, MAAPIITCIIAZ S8 AT /T A

(SUPRA=Z—R) [ZXVFHESNEZDFEOT =47 —7 W, T—KE =7
INORIFEE, Fx VT HAROKEKER, EHERENI RO T Ly gy - F—LoH
T = NVEDOFRMEEMME L TRO TV D,

SUPRA=Z—RTIE, A2 T E U7 FIIKIEARE L OSIE ERREO =T vy L
DRFEDNFREETMELTEY, KaZH) (KWad A AR OEE EAEE) |, PIKyE4mK
REODF, Rid ERAFEOD F Z5HliIc L0 52 Tna, 2K, [iEto=7 oy ApRg
TAREICRET 2 ToORRERT, [a EARICKIT 2K BBRORERE LM 2 2 &
TZT7T Y IVODF %252 T\hb,

EvkkE

BEBOXE), XA

H2X A7 Tk BT a Y UE R

() SUPRA=Z— RIZKDFEMR L FEREROEIZ DN T

SUPRA=Z— RIZLDEFERFICONWTIE, BAILFEBFIEH I CERBHE R & Ok
FAITON TN D, RERSGM K ORISR O 4 1R L OERIR T, £, RBRER
% A ) B H 10BN R~ T,

REBRAER LY, SUPRAZ— NIZRDFHEMR E ERRERICOWVWT, Fx U 7T A&
HEDNRT A —ZEOHIIZ L 5D FEOHEAIIR—H L T\Wd Z & &2 Es LT,

F70, R pmE TORLFIZONT, SUPRAZ— FZXDFFERE R LR R X
DINSWDFEZRLTEY, RTFURTHMITHD Z & 2R L,

—J5, %] unOKIFIZ oW, SUPRAZ— RIC L2 FHERE RS EBRAE R L 0 K
TVWDFEZRLTWDN, ZHEFERESUPRAZ— RTHWTWDRL D& (5
%-LATEX&%(%ﬁjymS,SUPRA:—F-CSOH(%QE:]ym%)
MEBELTNWDEHTHD, SUPRAZ— NOFHRFERZ B EMIE2 L= B7X & 09
BITliX, SUPRA=Z— RIZKDFREMERITERER VNS WD FEEZRT Z &2
RTED,

UEXY, SUPRAZ—RIZEVHEINIZDFHEEZHND Z &IFRYEEZ D,

X1 JEEAFTEIREE THOH R AL E BT 2% 78) (PHASE 2) Rl E

R EE3 A
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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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(d) WIS L DBREZRA~DEEIZONT

MRPRUES) - R LD FHVANRT (MIASHRE - BIRME) | OREBEROHRZ
HATERWGEEICB T 2R — 7 AT, BURO LB, ENEGRTE N LEEIC
K BRI GRIUE K OBREVD SN 7 Ly >3 v - T — Wik EE (UIRRE) 12
BT, YTy ay s ST OWEIZ L DREDRE~OFBEL MR LT, MAAP#E
MTERIF e OGS S & B2 R R OV 3R IR T, 7B, =7 a Y LORRIZHONTIE, A7 T
B ZHIB CTEN IR D EE DS ERICOW TR ED R~ AR L=, ZORE,
F3R D L350 PR DFREZNRUTIEMIERFIT ARSI N L 2R LT,

Z72L,  TRPARIES) - RIS X D800 A M (AR - @iRMR) | ORGSR
HRZFATERWRAICB T HE S — 7 AT, H1R2MO LB, JFRFFEIRERN
DC s —1371%, KWL O CAIZ X VA Um0 X IR SNGME~BITL, 0
BELREZEICL Y, FEGFEABRERFREE TR 0N RS S NI AR~ T3 5 72
W, KB N T T Ly gy« T OBIC L DBREDREOBOOEETIZE AL
RWNEEZ D,

2%, Cs 1, CsOHDBRITENENL 280 C, 272.3 CLLE**THY, 77T
7T TR TG AN TC s 1, Cs OHBMETRT D Z LITEZIT VR, 7
Ly vay « T—)LOBBIE R OC s 1, Cs OHO—HBNEAHE~EITT 5 Al
RRMERDH D, 72721, ZOLHAETYH, FIA4 U L bMNARRT RN LEEZ N L2
HDC s — 13Tt & (FRIAETHR TS TBe) IZWfSNs EEZXLND,

X3 LAY ORI EA - FEARER - PR - LR A FRSE] 19974FE11 H 20 H
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0 L
=20
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bt OFEE (h)
I Vv var s =IOV T —VEOHE
Ba-2FK TS
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. % FEANA BN BEMIATO 7 A D =1
KRB L
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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

j‘éﬁ%‘éi oﬂa/;;%r“p@/;;%r”ﬂt (1/s) 1301 TR, BRLERNITR A2 31T 5 MR

9 IR Epo & FFAIIZ BT 2 M L 5 RIREp 2 HW T2 E B0 2725,

%::_;‘.dp (1)

log(ﬁf (xX2)

fi—%p “Pgs

':"‘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
wg/mz EXICRAT 224 T, L3pLky, ,ﬂﬁ%éi I FEOBREAEZRI. 010" (1/s) ZHM
Lz LT3,

log(X220) » 9.0 x 10 (7 3)

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
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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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FIGURE B-6.
Concentration of Elemental
Iodine in Gas Space, Run A-1l

FIGURE B-5.
Concentration of Elemental
Iodine in Gas Space, Run A-5
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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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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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“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 RICHT DRI T TICLDBREDRIZONT, UKAEA*2EKPOSEID
ON BN TERMTONL TV D, ERERZ AL OE3K, FEERGME L OVERAE R 4 51
RREOFE2RITRTHY, Foko LBy, B OFODFIIR/ITIATHD,
2 AXVRAOU 7 VA (FEAKBGEEPBHEE A HE (SGHIR) ) DK~ AT KT 5
B B DR FF 2 AR 2 T- 0 D FEER
W3 A ADR—IL » = T —WRFTTITONIZ K ~D T ARE SFEOR 7 Z € 7T

% IR
¢4 “State—of-the—art review on fission products aerosol pool scrubbing under severe
accident conditions” , 1995

i AL 4-3



NT2 @ ffiE-270-4 RO

LEGEMD
(D) = TEMPERATURE MEASUREMENT
= PRAESEURE MEASUREMENT
= MEASURE MEMNT
FLOW AIR FROM
= SAMPLING POINY COMBRESEOR

=] \TMN

@CG

STEAM  FLOW
COHTROL VAWE BUFFER
VOLUME

BUT TERFLY WALVES |
LY

STEAM THROTT (”‘”E"c“""“m\s *

l
VALVE TRING

C b — A+ CHAMDER '
STEAM DUMP
. LIMNE @ /7
STEAM

ACCUMULATORS

SIGHT
GLASS

[————mp)

TTTTT T

Ho®l UK AE AZEEBRKAR

Pagl

Miming Chamber
ladine Feeding
Gas Callectar
Sampler
Sampler

Orilice Assembly

- R o ra =

%3 POSEIDONZERKZ

e 44



NT2 @ ffiE-270-4 RO

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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Z1BH)

RPN AR~ D BB OFHIC S 72 > Tix, MEFS TV 4 TR L OCA+mE
JA DS HEVRRE HEEF OB HEIRRR  (BRME ) ERELOEE L ZE) BV TR FE RS
PERIOREETHEHINR T 5720, 2077 MREBLZEFEATRRLEMAAPa—REHWL Z L &
T50, LFOBLENDL, NUREG—14650H R %2 AW T —MHiET 5, MAA PRENTHERZE
1%, NURE G — 14650 %1 iL%& F T 1E L=/ R 2 2R IR T,

FIR HES ORHEREE (MA A PEHT)

KA JE P ARG AN 2R 0> D JR T 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°° #99.5x10! #99.5x10!
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 $98.6Xx107° F97.1x10° £92.6Xx107° #92.4X10™!
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
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OTM I & &S5 — R /I EFTF TOBRFEREIZHONT

HIRICED L, EERMEER (Cs I, CsOH) ORIMERRE KA LR D O HEIS
(107 5~10" "A—&—) &b, | - REEREEFEOMHEIG O R REN (107 ° 4 —F—) &
W FERIZe o T A,

—7, TMIRXEEE R IRENFL CTOBPEENS, FERBAELTLGAICR B Z K
HENDRFRWEIE, X 2FESEI U LAFEOEEREOWETHY, | - RERIEOWE DR
BIXEEBEOME L LR TOETH DL N> TND,

H3EIE, TM I FHHEISHH S U PR OB 2L DIFERTH DN, ol A
PR (B a0k 2FR) BERTFENRGIMNFANEEEOEoRERH IS —FT, H -
AR E2ENE TR ENBRIRRF SN TOD E VI Gl L 7> TV 5,

H3#  TM 1 FHL M S 7 B R O 5T & & OFFAEEIR
(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 LREOIEEIEEEZEDT I (BEICHTAEBRY) D=5, CCTORBRIFFLAAUN —FAEE
E5HHERELES>TLES, LI=hoT, COITBRBINFIDA VAU M) —([ECsERETHIEEZ D,
X3 FHEEIEG= T NREBIOSHHER, ORI GEN 2 22— RNEiTHER
Hh . TTMI — 2 SO FHEMIERR R PESEMH, H ERE, MR AARBTHESE Vol. 32,
No.4 (1990) ) |

o, BARIT, REE T EERTE R EM S BTG O U AR O
P TV THRRTHLD, BHBEZ<HBMHIN TV D OIEEEREERE (B v a0X9HK) Th
D, Z< O AR IR (ND) LW ORERER-> TN,

AR @I IR ERTFESR IR S e s O PR AR

(Mif%:Ba/kg 21D

[EADI [E A2+ [ 330+ 25651t |G ® @
BHERET 75K BRDH RS 5 £ wil mmogcm (onoe |DEER - GEEE
(FALTE#I500m) +2 (FE#9500m) ¥2 (RIFTG #9500m) +2 (3t#1,000m) *2 | (k4o500m) 2 |FI500M F4750m #91,000m;
HHERA 3/21 3/25] 3/28 3/25) 3/28] 3/25) 3/28] 3/25 3/22) 3/22 3/22) 3/22)
HESH BARS BAGH
SRR JAEA JAEA it JAEA ook} JAEA P4 JAEA JAEA JAEA JAEA JAEA
MEH 3/24) 3/28] 3/30 3/28 3/3 3/28] 3/30) 3/28| 3/25 3/25 3r24 3/25)
4% |-131(#18 1) 5.8E+06 5.7E+08| 3.8E+06| 3.0E+06| 39E404) 1.2E407) 2.B6E+08 4.6E+05| 3.1E+06] 7.9E405 2.2E+08 5.4E+08|
T 11320802850 *4 4| 2.3E+05| #4| 1.3E+02] *4) 1.5E+05| 4| #4| *4| *4 *4
Cs-134(8024F) 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.7E+03 1.7E+04 1.6E+05
Cs-136(£913H) 7.2E+04] B.1E+04 3.3E+04] 1.0E+04 2.8E+01 46E+05 6.9E-+04] 8.6E+03| 1.1E+05 1.9E+03 2.2E+03 2.5E+04]
Cs~137(#3304F) 34E+05 4.8E+05 5.1E+05| 7.6E+04) 3.2E+02) 3.5E+06) 9.3E+05| 8.7E+04] 1.0E+06 2.0E+04 1.6E+04 1.6E+05
Te-120m(#34H) 25E405 29E+05 8.5E-+05| 5.3E+404) ND 2.7E+408) 6.0E+05] 2.8E+04| 8.9E+05| 9.5E403 1.9E+04 1.7E+05
Te-132(493H) 6.1E+05 3.4E+05| 3.0E+05| 6.5E+04) 1.4E+02 3.1E+06 2.0E+05| 3.2E+04] 1.9E+06 2.1E404 3.5E+04] 3.8E-+03]
Ba-140(#9138) 1.3E+04 1.5E+04 ND 2.5E+03) NDJ ND| ND ND 8.0E+04) ND ND ND
Nb-95(f335H) 1.7E+03 24E+03 ND ND ND 5.3E+03) ND ND 8.1E+03) ND ND 7.9E+02|
Ru-106(#33708) 5.3E+04 ND ND 6.4E+03) ND 2.7E+05 ND ND 6.8E+04) 1.9E+03 ND 3.2E+04]
Mo-98(#1668%5 A1) 2.1E+04 ND ND ND ND 6.6E+04 ND ND ND ND ND ND
Tc-99m(#76B4R8) 23E+04 2.0E+04| ND ND ND 4.5E+04) ND 1.8E+03 2.3E+04) ND ND) 8.36+03]
La-140($928) 3.3E+04 3.7E+04] ND 2.3E+03) ND 9.7E+04] ND 2.5E+03| 2.1E+05] 426402 6.2E+02 7.8E+03)]
Be-7(#3538) ND ND ND ND ND ND| ND ND 326404 ND ND ND
Ag-110m($12508) 1.1E403 26E+03 ND ND ND ND| ND 1.7E+02 1.8E+04] ND ND ND

il R E SRSt HP (http://www. tepco. co. jp/cc/press/11040609-]. html)
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%1 NRPB-R322-Atmospheric Dispersion Modelling Liaison Committee Annual Report, 1998-99
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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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%1 J.L. Sprung % : Evaluation of severe accident risk : quantification of major input
parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7, 1990

%2 W.G.N. Slinn : Environmental Effects, Parameterizations for Resuspension and for Wet
and Dry Deposition of Particles and Gases for Use in Radiation Dose. Calculations,
Nuclear Safety Vol. 19 No.2, 1978
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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 and other factors, see Rel. 5.

%1 Bx IORIPRIZ 31T 2 IR I A HEE (Nuclear Safety Vol. 19%2)
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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
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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:

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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DENRRT —Z I TREMEZ MR L7 B C, BEMITICHW LR G S LTHEHT 2 2 &1
Too TAUTHEW, INMEEEUL (B FEEERF O ERN) , IR EE+ GREHERERR O & ?ﬁ)

DRI HEMA L, Jliz REd 2 & & L,

M1 JRIAEBRITE R R, FHErO BHIRR S TFEHER, BMAER ATV HERE O A S &
RKHOTND, EHREEOHHFER S O EICN > T, RETFESE2EZELTEY, RET
%é@%ﬁ’%%@ﬁ@ﬁﬁ?~&(ﬂﬁ%ﬂﬁﬁﬁ@ﬁﬁ)%%wfwé

ZAUE, 2011 4 3 HLLHT, B " HEITICH VT, RO K D12 2005 FEDORET — 4 %
AWTIRAFERE S om EICOWTHRE L TWE=Z &k 5,

JE TSR EMH T 1) B PO IR B IL O 3@ TR R O MR EGTI SR E T e D T & (FAEK
T D 5% K DMEAM P O L O FRERANC LY, HERRD ORI L O R EDW
D), ETo, FERHUTW (EEEBLELK R ERT ), ALHTm (EESTm) OFEEREAHL S
OEMbMETH o722 Lind, FRGIESINE [(F) AR HEREE gERR T
B 5% 022 RN F3 1T B IR OB 9 & % 3K b 2 72 8 o i F2 8k 32 FL e : 2003 I S &,
il R R, BB EE RS O S PO B FZER (1982 4F) LARRIZHIRE X
ISR SR L, 2005 FEDOKGT — & & H TR F25R 2 i L 7=,
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(3) 2005 FEFEDRGLET — 4 & AW TREFTHNT 25 2 & O 4%

MEFHHICH W DRGSR T — X IO TE, [REREHIEWREHLE S N7z 1 FEOKRRT — % %
HEHL TS, KGH58 (BB2MR) TIE, TOEORENELIZRETH L0 ENERFORE
HEORZERZHNTHET D2 ZENEELNE LTND,

bDz Ene, 2005 FEDRGET — X VWD Z L OB IRFTOXRGET — X LI L,
UTICOWTHERT 5,

- FREFHIRF O EF R D AR EE

- REERE

(4) FEEFHRFOMEEF RN D AR B & BB A E O FEAT#E R
(a) ABEFHIRF OMEF RO DHEXHEE DT DR/GR & DI
AEE S OB E T W AR IOV T, BRIV SR8 (2005 ) & &
BroxG (2016 ) L DO AEITo Tz, ZORER, 2005 4L TOMRRHRE™ X 2. 01X
10 s/m®, 2015 FERRTIL 2. 04X 10° s/m* T D, 2005 FLEITKF L 2015 4FLE DX IR 1T
1 %O (REFEEHIFLH O R O FZEB OHIPA 30 %LAN) ThH Y, 2005 FHEORE
T HATRERMEIT R,
%2 HERBEREICRIT 5E GO 1 B Z & ORET — & Z W T AR ORI EE 2/ S0
FinoRFEL, T ORFEHED 9T%I Y 7= DFHIRHRE 2B U, &AL e K % b
(b) HEAFERE
a. BEICHWTZEHELE
BREICHW-BLGESIIE 1 RO LB THD,
7B, ZBLLT, KFEOKGEEE OKFHGTKRE, NI K GEBIIET) OB
FLERICOWT B L7z,

FH1ER BRSBTS

R E A HERHES T s
@D 2001 44 A ~2013 43 A o S H PRI b
(HEER T 10 SE DR R T — ) (#7510 m, 81 m, 140 m)
2005 15 - kﬁ%zﬁﬁﬁf 140 m)
2005 4E 4 H Ry 1L W, 5L M, mn
~ @ 2004 44 4 ~2016 43 H
o R <HE>
2006 4F 3 H (AT 10 FDR/ERT —#) KFH S S
o IINAL TR i A S
B

3 2006 HEITRSR T — X O RBPNRD EN T2 DI FHED B RS+
4 HUPNBIR S B 8Im X HMEREFTOHER BT DT — X TH D D3, KGO R M % e
R B 72 DR
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b. IRE L

REEBEADFEAREICET 5 F ofRE DTN L BREERELIT -7,
c. MERE (D~ FEARERSHR)

MEMPIIE 2RDOEBY THY, BHOK[ET —F (2004 4F 4 H~2016 43 H) &7
HAETYH, AEAE (ERE) 5% TORERMIIDRL, BRI, £z, KFOREG
HEDRGET —ZIZBNWTYH, HEKE (FERE) 5% TORAFIIAD 2L, 2005 FE DG
T H TR LI S e,

Hok BERR

K
S5 4 A B 5 =
B | sEHE N,
' B wes | s | ks | O
& 10m . 110 . ) A
m~ m =

& ST

® 1 0 18 3 {8 - -

2005 4F

@ 3 1 & 4 1 1 & 3 I

%65 (D : 20014 4 H~20134E3 H (FEEREEHT 10 EORGT —#)
@ : 2004 44 7 ~2016F:3 A (LT 10 FFOKETF—4)
2006 FEIIRG T — & O RPFED @2 DFEFHED B RS

%6 BB 81 m T MER B DR EMIT DT — % Th 508, KEDOR RN A
FerBS 2 7= A
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(5) BEFMEIC X 2 FHEE OB EIHHIC G 2 D8

FUEAEREIZOW T, BB B 17 HE, BUSERBSRA HESE 10 HE I OWTERER
REZIT>T5,

FREFHHICH W D55 (2005 ) ZHREFOKGT —4 (2004 44 H~2016 43 A) 12 THRIE
L7ofESR, BROFEALUIM EF 140 m OBLRIMSE T 2T HEF 4 Th o7, FEHINZHEZ
DWCTHERT DL, BASNZHB IR TRABIHBEMETHY, ZOHMIENE, E, ESE,
SSWTH5D,

ZIT, BRIORET — 4 W58 O &I~ DR ELZ R T 5720, FHIN7A AN
DOFARIIEEEIZ DU T, 2005 4R L 2015 B2 3 KD LB 0 ik LT,

ENE, E, ESEIZOUWTIE 2005 4% L 2015 42 1T 0. 5 f5~0. 9 (FFREE ORI L 72
v, 2005 4T OFHMBIERSFR R & 72> TR Y, EIHMIRER~OREL 5 2 72\, 725,
S SWIZDUNTIX 2005 AL KF L 2015 4FRFEITH 1. 1 5 OFIXHRE L IZIEFR%ETHY, £7-, S S
WA EE 8RB < FRRHR FE D B KITAE & 1372 B 72 T O R BTl ~ DB X 7\,

B3 &% TR S Ao A5 N OAH R O HE RS R

A FHRFIR L™ (s/m®) FRRFIREET (s/m?) & (B/A)
(2005 FHE) - A (2015 %) : B

ENE 1. 456 X107 1. 258 X107 0. 864

E 1.982X107 1.010X107 0.510

ESE 1.810X107 1. 062X 107 0. 587

SSW 1.265X107 1.421X107 1.123

KT RBMES I P2 BE LKA ISR 5, B0 1 K Z & XL T —
e IO TZEMOFRE Z/NS WP DR L, T ORBEHED 97%2 472 2 M%)

TR 2 B
(6) K&
2005 FEEDRRT — X WD 2 E DO ERF ORGSR T — X L ORI X 0 3 L 755 R
FUTDERD,

(a) AEHFEEOMEF IV DHEEICHOWT, BEFMICHW SRS (2005 1) &
FroRER (2015 ) TOHEMBRIZONWTHRAIT o2 ER, [EHEEHIREMEIN TV D
ST OB (30 %LAN) OFPHIZINE VD, 2005 4EE DORRT — X ITRERMEIT /20,

(b) 2005 FEEDRGET — X IZOWTHEERFDEHRLRT —4 (2001 44 H~201343 A) KW
BHRG T —4 (2004 44 H~2016 4£ 3 H) TEREFEREEIT TR, FAKIV2L, FH
BRIV, £, [EHEFHCTHET D Z L BRI TV OIRFOIEEBEDRRT
—ZIZBWT Y, 2005 4EEDORRT — X TFEAFUI D2 <, BEE LR S e,

(¢) BHAEREIC TR S A OFEHEEICOWTIE, KFRSET —4 & TR, &
DV, FERAFEL RS TEY, HMEFHERERA~DOREL 52720,

UEXD, 2005 FEDREGET —# ZaiHlilc VWD Z L I3% Y Th 5,
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O EHRER (J&H)

(%= %) 148m)

BHBGET WP AR (BEE148m, HB EE140m) (%)

FHE 2001 2002 | 2003 2004 2007 | 2008 2009 | 2010 2011 2012 | F(E t%ﬁiﬂi i b Cﬁgg%g

Ja ] 2005 | b | FRR | <z
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 2.7 @)
NNE 8.89 | 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. I1 @)
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 &)
ENE 8. 31 8.38 |10.04 8. 97 7.09 6.97 5, b1 5.25 5.40 4. 10 7. 00 9.80 |11.55 2.46 @)
E 4.39 | 3.76 56 | 4.42 | 4.59 | 4.14 | 3.49 | 3.17 | 3.13 1.70 | 3.74 | b5.55 | 5.88 1,59 O
ESE 279 2. 86 2.93 2.99 | 2.32 2.85 2.26 | 2.26 2.22 2. 20 287 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 @)
SSE 3.:8B 3. 34 3.74 3.54 | 3.69 373 4. 18 4.89 4. 68 B. 50 4. 06 3.32 5. 80 2. 33 @)
3 5.00 | 4.13 | 5.02 6.63 | 6.33 | 5.38 | 5.19 | 6.03 | 5.83 | 7.00 | 5.656 | 4.99 [ 7.72 3.589 O
SSW 3.79 3. b6 4. 36 5. 02 4.54 4.55 4. 43 5.35 4.76 5. 70 4. 61 3.13 6. 15 3. 06 @)
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 @)
WSW 4.38 | 409 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 h. 44 4. 16 4,23 4. 65 3.89 3. 81 4. 47 5.bh 4. 26 4. 40 4. 49 5.13 5. 88 3.09 )
WNW 5.95 | 5.06 | 6.19 [ 6.71 5,87 ] 6.13 | 6.26 | 6.05 | 6.37 | 6.30 [ 6.09 | 7.656 | 7.12 5. 06 X
NW 9% 7.42 7.60 9,12 9. 02 8. 06 7.95 7.99 8.94 |10.10 8. 42 9.54 110.41 6. 42 @]
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] 1.26f 1.32 1.2] 0.90 | 1.10 ) L.73 | 0.06 &)

1) 19965E9 A % T3R5 i JE a EE 5,

19965 10A 1 BIE Ry 77—V —FOBAETH S,

7E2) 2006EFEIIERE 480D T — Z | ) 4 ROEERH o220 L, 200014EE & BINL,

@ FEHBEL ()

(F=7%=148m)

BUNSET « POt AT (B 148n, M1 EF140m) (%)

2001 | 2002 [ 2003 | 2004 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012 |‘FEHiE hﬁggﬁi ji%mﬁga(§96) Ci%?g;

B PR | <3y
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 [ .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 @)
1.5~2.410.58 | 8.92 | 9.61 [11.42 | 8.63 | 9.44 |10.82 |11.16 |[10.43 [11.00 [10.20 [11.28 |12.53 | 7.87 O
2.5~3.4[12.17 |11.15 [12.55 [13.72 [11.36 [12.24 |11.61 [12.66 |12.49 [12.40 [12.24 [14.10 |13.99 | 10.48 X
3.5~4.4[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 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 0
5.5~6.4(10.66 | 9.62 [10.10 | 9.68 |11.98 |10.33 |10.78 [ 10.64 [10.24 [10.00 [10.40 | 9.92 |12.02 | 8.79 @)
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
8.5~09.4| 5.14 | 6.84 | 6.01 | 5.03 | 5.60 | 4.77 | 5.03 | 482 | 552 | 6.00 | 5.48 | 4.82 | 7.03 | 3.92 O
9.5LL 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

L) 19964E9 8 F CridE i E m EIEFE, 19965108 mbi Py 77—y — o liETh D,
12) 2006 ITER 48D T —Z 2 ) A ADOEEBRH =TI L, 2001FEEEZBEMLT,
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@ FEAMER (Am)

(% 789m)

BEARTT : BN A (B 89m, Hi L 8lm) (%)
gataE| | _ . . _ . o s | HeRR (5 %) | HE
e 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | FIhE| e I —m—r ngzﬁﬁ

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 B
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 [ 472 ] .74 [ 3.30] 6.48 | 895 [1.52 | 1.4a| O

E 3.34 | 3.80 | 4.30 | 4.02 | 4.35 | 4.18 [ 3.00 | 2.48 | 2.26 | 1.80 | 3.35 .32 | 6.65 | 1.16 &)
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 | 2,563 | 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 | 488 ] 6.10 [ 442 416 [ 6.63] 2.22] O

s .77 | 3.66 | 4.43 | 6.82 | 5.76 | 4.74 | 4.64 [ 5.94 | 5.42 [ 570 5.19] 488 [ 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 | 243 | 5.07 | 2.02| O
SW 3.26 | 3.62 | 3.42 | 3.63 | 3.07 | 2.30 | 2.96 | 3.33 | 4.04 1,10 | 3.37 | 2.64 | 4.63 | 2.11 @)
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 1.63 | 4.08 | 4.567 | 4.17 | 4.04 | 3.59 | 4.13 | 5.19 | 4.29 .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

Ni [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 | ©
N | 6.67 | 5.88 ] 4.76 [ 5.67 | 6.32 | 5.42 | 4.60 | 5.65 | 6.05] 6.30 [ 5.73 ]| 03| 732 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 Q@

TE1) 19964E9 H & T (i e ) EUE 3
1E2) 20064EEFITEEM14BmDF —F [/ A ZAOEERH oo L, 200145 48ML 7=,

19964E10H bl F o 75 —

S OB THD

@ FEHABRER (EH)

(=% 89m)

TR BN A (B 89m, HB E® 8lm) (%)

2002 | 2003 | 2004 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | *J~E9fE ﬁ;gﬁi‘ B G ! ijilizl\’
SO BR[O FBR | x e
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 ®)
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 @)
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 (@)
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
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 @)
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
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 | 875 | 7.90 | 8.66 | 7.72 | 7.14 | 7.22 | 7.49 | 8.10 | 7.95 | 8.04 | 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 O
8.5~9.4| 4.97 | 5,31 | 4.66 | 4.10 | 4.8 | 4.30 | 412 | 3.20 | 4.43 | 4.40 | 4.43 | 402 [ 5,81 | 3.06 O
9.580 F (10,04 [11.52 | 9.92 | 9.58 [10.65 |11.45 | 9.84 | 7.54 | 8.37 | 7.80 | 9.67 | 8.74 |12.98 | 6.36 Q
TE1) 19964E9H £ TIL@E ERm EEE, 19968108 161X F vy 77— Y —F O TtHs

#2) 20064EEE | T E 148D T —F 2/ A AOEERH TR L, 20014EEABMLT:,
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® FEABRER (AlA)

(== 18m)

BIEET « St AT (BRdG 18m, #1EWE 10m) (%)

g 2001 2002 2003 2004 2007 2008 2009 2010 2011 2012 | EH{E ﬁ?iﬁfﬁ ARG %) (;ggﬁ{
R 2005 | ppg [ FER | x3eH
N 3.29 | 3.24 | 2.85 | 2.60 | 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 2. 27 3. 8T 3. 90 3. 74 5. 42 6. 41 5. 52 5.07 4. 14 6. 40 4.74 4. 49 7.52 1.97 @)
E 2.51 2.86 | 2.84 | 2.62 | 3.06 | 2.44 | 2.85 | 2.19 1.78 1.80 | 2.49 | 2.60 | 3.55 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 4. 60 5.00 5. 73 6. 40 3.569 @)
SSE 4,00 | 3.66 | 3.99 | 5.62 | 5.03 | 4.47 | 4.63 | 6.32 | 5.73 | 6.00 1. 95 .59 | 7.16 | 2.73 O
S 2.41 222 2. 63 3. 85 3. 68 3.79 3.25 4. 55 3. 54 4. 20 3.41 2.31 b. 25 1. 57 @)
SSW 3.52 3. 26 3.07 3.20 3.19 2.35 3.28 3. 64 3.38 3. 40 3.23 2. 36 4, 06 2. 40 X
SW 1.37 0.79 1. 35 1.08 1.53 1.09 1. 06 1. 00 1.12 1: 30 | % 1. 22 1. 68 0. 66 Q
Wsw 2,941 270 | 2.48 1 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 b5 6. 91 6. 99 7.88 6. 30 8.31 |10.13 | 15.30 1. 31 @]
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. B6 6. 03 B b2 9. 65 8. 87 6. 09 7. 67 8.35 | 10.90 7.78 7.42 | 11.65 3.91 Q
NNW 2.97 292 2.33 2.61 3. 51 3. 10 2.43 2. 87 3. 04 3. 50 2.93 2. 65 3. 87 1.99 @)
CALM 0, 82 1.03 1,29 1. 85 Lz 1. 82 1.35 1.6 1.9 2,00 1, 48 1. 69 2. 46 0,49

1) 20064 ZEE @ 148mD F - # |

S A ADENR S

STz Tz iR

© FAMER

L,

()

20014EFE A BN L 7=,

(% 18m)

BLINSET « Botip AR (BRED 18m, HE E@ 10m) (%)

2002 | 2003 | 2004 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | Fﬁﬁzfz e P OfR

2005 | ppg [ FER | x seH
.03 | 1.29 | 1.85 | .11 | 1.82 | 1.35| 1.60 | 1.90 | 2.00 | 1.48 | 1.69 | 2.46 | 0.49 [ O
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
1.5~5.4| 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 O
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 | 4.79 | 6.97 | 2,46 | O
6.5~7.4| 4.20 [ 4,07 | 3.92 | 3.30 | 3.31 | 2225 | 2.60 | 2.02 | 2.44 | 2.60 | 3.07 | 3.01 | 496 | 1.18| O
7.5~8.4| 2.84 251 | 2,18 | 2.34 | 2.24 [ 1.20 | 1.70 | 1.39 [ 1.25 | 1.60 | 1.93 | 2.290 | 3.28 | 0.57 | O
8.5~0.4| L77 | 12| rnov | 33| r.2a | 0.8 | 1.20 | 0.72 [ 0.60 [ 0.70 | 1.06 | 1.09 | 1.90 | 0.22 | O
9.5k [ 7o | 13| 13| 1.67 | 1.45 | 0.90 | 1.30 [ 0.94 [ 0.75 [ 0.80 | 1.18 | 1.10 | 1.99 | 0.36 | O

TEL) 20064 | TR 48mOD T — 2 2 ) A4 AR ERH -0 L, 20014EEEZBMLT,

i 11-7




NT2 i@ #E-270-4 RO

@ FEARER ()

(P 148m)

BEMSAT - BOBNAME (FEE148m, 1 EE140m) (%)

- v - =]
S 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | FEHfE }fﬁtﬂ: R o) C;li;:mq*)ﬂ
a1t 2005 | b | FRR | x3Es

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 @)

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 @)

ENE 8.97 | 7.09 | 6.97 | 5.51 5..25 5,40 | 4.16 | 5.74 | 5.B9 | 4.95 5.96 | 9.80 | 9.21 212 X

E 4.42 | 4.59 | 4.14 | 3.49 | 3.17 313 1.65 | 3.02 | 3.06 | 3.04 3.37 | 5.b5 | 5.40 1. 34 X

ESE 2.99 2.32 2.85 2.26 | 2.26 2. 28 217 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 @)

S8E 3. 54 3.69 3,73 4.18 | 4.89 4. 68 B, B2 4. 76 B.29 5,12 4. 54 3.32 6. 23 2.85 @)

S 6.63 [ 6.33 | 5.38 | 5.19 | 6.03 b.83 | 6.96 | 6.48 | 5.87 | 5.76 | 6.04 | 4.99 | 7.36 | 4.73 O

SSW 5. 02 4, 54 4. b5 4. 43 5. 36 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 | 5.056 | 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 @)

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 @]

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 @)

NW 9.12 | 9.02 | 8.06 | 7.95 | 7.99 | 8.94 [10.14 | 8.95 | 9.69 | 6.99 | 8.68 | 9.54 |10.90 | 6.47 @)

NNW 6. 97 7.03 5. 86 4. 90 b, 27 5. 98 6. 57 6. 52 5,08 | 4.81 5.90 6.53 7.92 3. 88 @)

CALM 0.76 | 0.42 | 0.39 | 0.98 1. 26 1482 1.21 | 0.75 | 0.88 1.04 [ 0.90 1. 10 1.68 | 0.12 O

1) 20065 FEIER 148nD 7T — F 12

J A ROEBRbT2TORI L, 2004FE 2B LT,

FEHRER ()

(£% 17 148m)

BUEEAT - B AT (S 148m, H E&E140m) (%)

i 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | FHIE *{’?’EQ— RARE (5 %) Oﬁl’g

R (n/<) 2005 | R | FER | x3Ed
0.0~0.4 | 0.76 0.42 .39 0. 98 1. 26 L.i32 1.21 0.75 0. 88 1. 04 0.90 1.10 1. 68 0.12 @)
0.5~1.4| 6.43 | 500 | 491 | 6.14 | 6.91 | 6.97 | 7.32 | 5.92 [ 6.20 | 6.78 | 6.26 [ 6.99 | 8.18 | 4.33 [ O
1. 5~2.4.| 11.:42 8.63 .44 110.82 | 11.16 |10.43 |10.94 | 10.58 9.76 |110.98 |10.42 |11.28 |12.50 8. 33 @)
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 [ ©
3.6~4,4113.58 |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 [12.00 [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 [ 9.02 [12.23 | 8.73| ©
6.b~7.4| 7.95 8. 74 8. 28 8. 19 .89 8. 08 8. 62 8. b7 9,22 7.47 8. 40 7.40 9.61 T 19 @)
7.5~8.4| 5.30 [ 6.97 [ 7.05 | 501 | 630 | 6.28| 7.32| 7.01 | 6.63 [ 5.89 [ 6.48( 551 | 7.08] 4908| O
8.5~9.4| 5.03 5. 60 4. 77 5.03 4, 82 h:i82 6. 08 5.01 5.14 4, 97 5. 20 4. 82 6.17 4,22 @)
9.5k [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

D) 20066EEE I ER 148D T — R ) A ADEERH 121U, 20044FEEEBM LT,
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NT2 i@ #E-270-4 RO

®

EARER ()

(£ /%189m)

BT - BN AT (B @ 89m, Hi L@ 81m) (%)

A 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 [P ﬁ?ﬁiﬁi AR (;?ﬁiﬂ

NG 2005 [ ppg [ FER | x g
N 3.25 | 4.84 | 4.64 | 4,84 | 5.88 | 5.68 | 5.50 | 5.04 | 505 | 6.22 | 5.09 | 3.79 | 7.05 | 3.14 | O
NNE 6.03 |10.15 |12.15 | 17.45 |14.51 |16.54 |14.50 |11.55 |14.10 |19.46 |13.64 | 6.60 [22.84 | 4.45 | O
NE 17.51 [16.08 |19.04 |16.64 [13.25 [12.20 |11.40 [14.95 |13.31 |12.28 |14.67 |17.88 |20.77 | 8.56 | O
ENE 7.84 | 6.78 | 7.22 | 5.33 | 4.72 | 3.74 | 3.30 | 5.73 | 4.21 | 4.52 | 5.34 | 895 | 8.97 | 1.71 O
E 4,02 | 435 4.18 | 3.00 | 2.48 | 2.26 | 1.80 | 2.80 | 2.33 | 2.47 | 2.98 | 4.32 | 5.11 | 0.85 | O
ESE 2.75 | 2229 | 279 | 2.30 | 2205 | 1.83 | L.70 | 2.17 | 2.07 | L.91 | 2.19 | 2277 [ 3.04 | 1.33 [ O
SE 2.80 | 2.21 | 2.96 | 2.89 | 2.53 | 2.99 | 3.20 | 2.56 | 3.40 | 2.60 | 2.81 [ 2.75 | 3.64 | 1.98 [ O
SSE 3.77 | 3.74 ] 3.90 | 4.83 | 5.80 | 4.88 | 6.10 | 4.79 | 5.78 | 5.58 | 4.92 | 4.16 | 7.03 | 2.81 @]
S 6.82 | 576 | 4.74 | 4.64 | 5,94 | 5,42 | 5.70 | 5,01 | 4.67 | 4.87 | 5.36 | 4.88 | 7.03 | 3.68 | O
SSW 3.86 | 3.40 | 3.06 | 3.59 | 4.46 | 4.16 | 4.30 | 4.07 | 3.53 | 4.25 | 3.87 | 2.43 | 4.95 | 2.79 X
SW 3.63 | 3.07 ] 2.30 | 2.96 | 3.33 | 4.04 | 4.10 | 3.45 | 3.38 | 3.56 | 3.38 | 2.64 | 4.63 | 2.13 [ O
WSW 3.09 | 3.28 ] 2.75 | 3.08| 3.37| 3.10 | 3.80 | 3.50 | 4.06 | 3.23 | 3.33 [ 3.08 | 4.23 | 242 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 | 8.29 | 859 | 8.70 | 9.54 [10.05 | 7.43 | 8.53 | 9.14 |10.51 | 6.54 | O
NW 15.17 [15.33 |12.82 [10.66 [11.34 [13.08 [14.10 [13.28 [12.90 [10.98 |12.97 |15.31 |16.82 | 9.1l @]
NNW 5.67 | 6.32 | 5.42 | 4.60 | 5.65 | 6.05 | 6.30 | 5.80 | 5.54 | 5.08 | 5.64 | 6.03 | 6.90 | 4.38 | O
CALM 0.61 | 0.68 | 0.65 | 0.90 | 1.21 | 1.14 | 1.10 | 1.01 | 0.86 | 1.29 | 0.95 | 0.69 | 1.53 | 0.37 | O

FE1) 20064EEF I IR 148D F — F 12/ A XOEERHoT- o4 L, 20044EEEBM LT,

© FEHRER (RH)

(F% &89m)

BT « HohP AR (BEES 89m, Hi L& 81m) (%)

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | J-EyfE %E}Jﬁ? .‘i&ﬁ“f.;ﬂ.’ff-{ 0 Ct?}iLJd
O EBR|OFBR | x e
0.68 | 0.65 | 0.90 | 1.21 .14 | 1.10 | 1.01 | 0.86 | 1.29 | 0.95 | 0.69 | 1.53 | 0.37 O
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
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
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
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 @]
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
11.54 | 10.67 [10.40 |10.51 [ 9.52 |10.40 [10.94 |10.49 | 9.78 [10.50 |I11. 14 |11.84 | 9.16 O
6.56~7.4| 7.90 | 8.66 | 7.72 | 7.14 | 7.22 | 7.49 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 10 | 4.94 | 5.67 | 5.51 | 5.64 | 5.64 | 6.66 | 4.63 O
8.56~9.4| 4.10 | 4.85 | 4.30 | 4.12 | 3.20 | 4.43 | 4.40 | 4.20 | 3.89 | 4.42 | 4.19 | 4.02 | 5.22 | 3.16 O
9.5LL k| 9.58 |10.65 [11.45 | 9.84 | 7.54 | 8.37 | 7.80 | 7.44 | 8.05 | 8.47 | 8.92 | 8.74 [12.21 | 5.63 O

iE1) 2006 BEIZHEMR148mD T — 2/ 4 ADW R H o B L, 2004FEE 280N L 7=
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@ EAmER (AF)  (FEH18m)

RMSET « B AHLE (& 18m, HES 10m) (%)

geata| . _ ‘ , _ o o g | RS (5 %) | I

it 2004 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | FEfH 2005 [t | T Ofﬁl{

X HEH]
N 2,50 | 257 | 2,17 | 2.52 | 2.81 | 2.62 | 2.39 | 2.26 | 2,16 | 2270 | 2.47 | 2.15 | 2299 [ 1.95 | O
NNE 10.30 | 7.20 | 9.57 |11.21 | 9.18 [11.62 | 8.49 | 8.24 | 8.84 [11.06 | 9.58 | 9.93 [12.98 | 6.18 [ O
NE 13.28 |15.17 [17.51 |16.15 [12.25 [12.18 [11.58 |12.60 [12.33 [13.45 |13.65 [15.15 [18.32 | 8.98 [ O
ENE 3.74 | 5.42 | 6.41 | 5.52 | 5.07 | 4.14 | 6.39 | 7.34 | 6.61 | 7.12 | 5.78 | 4.49 [ 8.65 | 2290 | O
E 2.62 | 3.05 | 2.44 | 2.85 | 219 | 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 | 2219 | O
SE 5.63 | 4.29 | 4.37 | 4.59 | 5.21 | 4.53 | 4.58 | 4.04 | 4.56 | 4.03 | 4.58 | 5.73 | 5.76 | 3.40 | O
SSE 5.62 | 5.03 | 4.47 | 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 .08 | 1.53 | 1.09 [ 1.06 | 1.00 | 1.12 | 1.27 | 1.47 | 1.34 | 1.78 | 1.27 [ 1.22 | 1.88 | 0.67 | O
WSW 2,15 | 1.44 | 1.25 | 2.47 | 2.66 | 2.34 | 1.91 | 1.97 52 | 1.97 | 2.07 | 2.40 | 3.16 | 0.97 | O
W 11,71 | 4.73 | 4.55 | 6.91 | 6.99 | 7.88 | 6.34 | 5.87 | 6.41 | 5.74 | 6.71 |10.13 |11.52 | 1.91 O
WNW 19.53 |24.91 [22.81 |21.72 |22.62 [22.60 [22.88 |22.63 [24.11 [20.77 |22.46 [21.68 [26.09 [18.83 | O
NW 6.52 | 9.65 | 8.87 | 6.09 | 7.67 | 8.35[10.93 | 9.78 | 9.37 | 7.93 | 8.51 [ 7.42 [12.10 | 4.93 | O
NNW 2,61 | 3.51 | 3.10 | 2.43 | 2.87 | 3.04 | 3,49 | 4.17 | 3.20 | 3.09 | 3.15 | 2.65 | 4.32 | 1.98 | O
CALM 1.85 | 1.11 | 1.82 | 1.35 | 1.60 | 1.90 | 2,00 | 1.68 | 1.64 | 1.70 | 1.66 | 1.69 | 2.30 | 1.03 | O

NT2 i@ #E-270-4 RO

1) 20064EEE IR 48D T — 212 /4 AOBERH o0 L, 20044FEE A8 L 7.

©@ EAMER (B#) (E&18n)

RS AT - BN A (BEE 18m, HB B 10m) (%)

FeatiE ) piere | JERIRA (5%) | HIE
S 2004 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012 [ 2013 | 2014 | 2015 | Pl %6‘5_5 - — O
K,k (m/ 57 Bl R FEE | x HEH]

0.0~0.4] 1.85 ( 1.11 | 1.82 | 1.35 | 1.60 | 1.90 | 2.00 | 1.68 | 1.64 | 1.70 | 1.66 | 1.69 | 2.30 [ 1.03 O

0.5~1. 4

o)
*
o~

4,40 115.93 [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 @]

2.5~3.4122.97 |21.70 |21.95 |23.48 |23.08 [23.60 |21.94 [22.79 |24.23 |23.94 |22.97 |20.88 |25.05 |20.88 X

3.5~4.4| 9.77 |10.95 |10.88 |10.69 |11.19 [10.19 |10.67 [11.34 |11.65 |11.54 |10.89 |10.16 |12.28 | 9.49 O
1.5~b.4| 6.25 | 6.89 | 6.66 | 7.22 | 6.75 | 6.01 | 7.06 | 7.04 | 6.89 | 7.48 | 6.83 | 7.09 | 7.87 | 5.79 O
5.b~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 )
6.5~7.4] 3.30 | 3.31 | 2.25 | 2.60 | 2.02 | 2.44 | 2.63 | 2.19 | 1.59 | 1.93 | 2.43 | 3.01 | 3.76 | 1.10 O
7.5~8.4| 2.34 | 2.24 1.20 | 1.70 | 1.39 | 1.256 | 1.55 | 1.37 .94 1.05 | 1.50 | 2.29 | 2.62 .39 @]

0 0
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
9.5LL | 1. 67 1.45 | 0.90 1.30 | 0.94 | 0.75 | 0.84 | 0.8 | 0.56 | 0.37 | 0.96 1.10 | 1.91 0.01 )

1) 20064FBEIIEE G 148mD T — F 2/ A ADEERH -0 L, 20044F 480 L 7=,
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NT2 i@ #E-270-4 RO

@ FEHRmER (Am@) KF#EFIRR)

BT : KPS RG A (%)

G| | _ _ e 1 T | EHRR(5%) | TIE |

2004 | 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |FEE9fE| "5n- [@F2:N

L) 2005 [ kR | FHR | x3d
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 @]
ENE 8.70 8.79 | 9.94 |110.20 | 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 | 3.8l 3.90 | 4.41 | 5.21 2. 60 O
SE 3. 11 3.02 3.38 | 3.06 ] 2.99 3.06 ] 3.74 2. 82 2.95 3.07 3.12 2.91 3.74 2.50 )
SSE 1. 30 1.50 | 1.12 .15 1.29 1. 47 1.36 | L.10 1.28 1 1°F .27 1.43 | 1.61 0.94 O
S 2.99 | 2.43 | 1.66 | 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 | 420 | 5.93 | 2.73 )
WsW 2.97 | 3.28 | 2.61 2.74 | 3.62 | 2.91 3. 41 3. 21 3.66 | 3.66 | 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 2.76 | 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 1.11 | 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 (@]

TE1) 20064FBEIXIE M 148mD T — 1T

A XOEER ol BRI L, 20045 B &80 LTz,

© EAMER (H&H)

kFHiFRE =)

ST « AP RS (%)

ol 2004 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | FEff m?‘ffﬁ sokmaci S f;?ﬁﬂ
|t oD 2005 | ppe | FER | x e
0.0~0.4| 1.75 173 1. 74 1.45 1. 36 1.47 | 0.83 | 0.85 1.38 | 0.87 1. 34 1.74] 2.22 | 0.46 O
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
1.5~2.4 |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 C
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 @]
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 @]
4.56~b.4| 4.93 | 3.73 | 3.76 | 4.08 | 4.11 1.18 | 5.29 | 4.44 | 4.23 | 4.93 | 4.37 4.93] 5.61 3.13 O
5.5~6.4| 2,05 | 1.30 | 1.53 | 2.14 | 2.59 | 2.17 | 2.47 | 1.80 | 1.97 | 2.78 | 2.08 1.84| 3.18 | 0.98 @]
6.5~7.4| 0.96 | 0.63 | 0.51 1.14 1.19 1.13 1.25 | 0.82 1.14 | 0.98 | 0.98 0.46( 1.57 | 0.38 O
7.5~8.4| 0.41 0.26 | 0.3l 0.46 | 0.53 | 0.56 | 0.67 | 0.39 | 0.43 | 0.20 | 0.42 0.19] 0.76 | 0.08 @]
8.5~9.4| 0.18 | 0.15 | 0.18 | 0.21 0.29 | 0,37 ] 0.24 0.21 0.18 | 0,08 | 0.21] 0.09] 0.40 | 0.02 Q
9.5k | 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

FE1) 20064 BRI IAZ M4mO F — H 12 ) A XORER B o= L, 2004FEEABML-,
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NT2 i@ #E-270-4 RO

® EARER (AW@)

(A iR S8R

WL

A BRI ET (%)

J Lﬁtﬁqu 2004 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | FHfH hgé%ga ﬁﬁffMQEg(fi?f Cégghﬁ

315 BR[| FER | x sigkp
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