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Geometric | injection nozzle dismeter [cm) 18 1~15
property scrubbing depth (meters) 2.7 0~3.8
pool water temperature (C) 80 20~110
Hydraulic | carrier gns temperature {(C) 150 20~ 300
property stean froction (vol. %) 50 0~80
carrier gao flow rote {L/min} 600 300~-2000
Aerosol particle dismeter (pm) | 0.21~1.1 0.1~1.9
property caterial LATEX LATEX.Csl
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BRELTWA, ZiiE Standard Review Plan 6.5.5 (28 W T, MEHE L 5 FED
AT TICEEBREDRELELT, Mark - ITEOMa r k - Ik LT
DFIOLLTF, Mark - IIZHLTDFS L F2TEETIHAIL, FICHEL
VELEPFERLTHLEW] LOTHITESS bDOTHY GREBEBM), WIEE
“REEHTIIMa 1 k — IRFFHFEMASRZEH L TV 2 b, 371y
vay - T VORBOREIIEDLT, DFI0Z#EHTLZ LTS,

BB, AL RIZONWTEATAROEETHLZ LD, ADF OFRIC
IR L TR, REFIREDFDODFIZHOWTIE, MAAPITOAZ T

VIFAT R T 5 (SUPRAZ—F) ICCiFi LT 5.

[Standard Review Plan 6.5.5] ($k#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

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 | I

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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YLy iay s FT—ILTORIZ I TI2LD

B L S ROREDRICHET 2MOFRLICHONT

YTy vay e STV TORZ T LDE L - FZBOREFEICH
TAHMOHA L LT, SPARCaZ— RNICLDEEMEWVNIUKAE AKLW

POSEIDONIZTITOhNT=ERLD 5,

. SPARC=a— FIZXDFHHERLE

Standard Review Plan 6.5.5 @8] C#* ' It W\ T, SPARCa— %
AW X IFOR I T I X DMEMEEZFE L TV D, ST T
Ma r k — I B FIFRMAHRERSRE LTEKRE SR (1,), KrRED
#F(Cs 1) ROAKEIFE (CH, 1) TR T 72X DkRE
HREHEL TS, EERIE1IKOLBY THY, X STk

HZDFIIHR/INTIORETH D,

B, BELELFERS—F 2%, RAPELRERELTHY, UTFTOF

et A JRE LT D,

WP IV THIEEE O AR R 2SR E

REFLEAEAY AT MIEHT 50, AP L3z ey g o
7= )LD HRE I %

JRTPIFE R gs OB EREIR ORI L0 BEM AR LR, FOEE
DT

%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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B1X SPARCHE®EE (BWEFEDF)

SO OFLE ($FY)
“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.

UKAEAKOQ®POSEIDONIZTirbhi £k
MY > BIZHT DA T T L DBREDHRIZONT, UKAE A*?
KOPOSEIDON® IZEBWTERNBITOILTND, ERIKRZH 2 KK
O 3 [, EREEROERERELE 1 BROE 2 RIORTH, oL
BV, BEIHISFEODFIIR/NTI4TH D,
X2 AFXVAOT 47U X (EARBORTBIEE KA HNT (SGHWR) ) D7
il o AT DB D HA R DIRF: 2T 2 72 8 O FEER
X3 AAADR—)vy =T =R TITONT K ~D T ZIRE HFD R
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7T eI 5 FER
%4  “State-of-the—art review on fission products aerosol pool
scrubbing under severe accident conditions”, 1995

LEGEMD
(D) = TEMPERATURE MEASUREMENT

(F) = PRESSURE MEASUREMENT
= MEASURE MEHT
g now AR FROM

= SAMPLIHG FOINT COMPRES S OR
R MAIN

STEAM FLOW

COHTROL VAWE BUFFER
VOLUME
EE /z
BUT TERFLY VALVES |
RCONNE TED > >
STEAM THROT TLE, (inrenco
VALVE TRING SIGHT

GLASS

]

HH|H

CHARMDER
STELW DUMP
LIME ﬁ')
STEAM

ACCUMULATORS

o UKAEAZEBRKR

Pagl

Miing Chambar
larine Fteljlnq
Gas Callectar
Sampler
Sampler

Orilice Assembly

s

%3 POSEIDONZERKR

I TR
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1R CEERSRMNE

Program Aerosol Aerosol Carrier Steam mass | Warter Pool Injector
size, pm fluid fraction temp., °C | pressure
Csl 1.7-2.7 N, + 0.008 - 25
ACE CsOH 1.6 - 2.8 steam 0.31 | 83 ambient sparger
MnO 1.7-23
Csl 0.2-3.0 | air, N, or - ambient single
EFRI TeD, 0.4-27 | He + 0-0.95 - near sa- ambient orifice
Sn 2.7 steam turated
Csl ~4.5 273 1.1 MPa | single
EPSI {radins) Steam 1 (imitially) 3.1 MPa | orifice
CsOH 6.1 MPa
GE Eu,0, 0.1-40.0 air 0 ambient ambient single
Csl < 0.3 orifice
JAERI DOP 0.3 - 10.0 air 0 ambient ambient single
orifice
LACE - Csl 1.7-7.2 N, + 0.07 - 110 3 bar -single
Espafia steam 0.85 {abs.) orifice
-multior.
SPARTA Csl 0.7 air + N, 0 close o ambient 2 orifices
samration
UKAEA Cr/Ni 0.06 air + 0.25 - ambient ambient 4 orifices
steam 0.96 (downco-
MmEers)
[UKAEA | Lvapour | -  |airandior | 0-1 | ambient | ambient | 4 orifices
I steam {(downco- |
L mers) I
I POSEL- I, vapour - N, 0 ambient ambient | -single |
I DON orifice |
[ R SN (e NP Np— - — — — |- multor. |

BIHE 17— 64
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Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
1 47 - 1500
DOP 6-12
EPRI Csl, TeO, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu,0, 68 - 2900
Csl 7T-10
JAERI DOP 10 - 150
LACE-Espaila Csl 16 - 3000
SPARTA Csl 7
UKAEA NilCo _ - — L5-1680_ _
I L 14 - 240 L
POSEIDON Iy, 20-300000

Only one test performed.
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i 5 JRF RN g~ DR RAE ) O EI G OBIEIC SN T

RE~OBHEE, FASEEE IR FIFEAEIRNA~OBHEIGEZR LD
ETHHT S, (B3F12H)

JR T IR R S~ D i B ORI IC Y 7z - Tik, EFEKS TV 4 X
T L O C A + @& JEAF L H P A AR AE O v BRI (4222 Wi Bl /) FE R 2 2k
HEEZEZR) ICBWTHETFENFaNMERZRE CHFENRT 5720, T0
77y MREEFEELAMAAPa—REHAHWDLZ L350, LLFTOBLE
5, NUREG—1465 DR Z AW C—EiET 5, MA A PEIT#E R %5

1%, NUREG—1465 D RAFHWT M E LI-fERE2H 2 RITTET,

1R EEEOFHEMAEE (MAA P

e Jﬁ?%iﬁ%ﬁ%g%ﬁx %Jﬁ?%iﬁ@% %%WE%%EE;M{L%EA@

. 3 DY ZNVE A A
77 S/C<v b D/W~o b S/C<y | D/W~o b
A 7 AKA #14.3x10 3 $4.3X10° 3 $9.5x10 1 #79.5X107 1
Cs I8 #16.2X10° #16.2X10°° #11.0x10°6 %73.9x1073
CsOH | £3.1xX10° $3.2X10°° $14.0x10°7 ¥ 7.5X10°3
S b F7.6X10° FJ7.5X10°° $32.7X10° 6 #11.8X107 2
TeO-¥H $14.4X107° | #4.4X10°° #3.8X10 7 $9.9%x10 4
SrO¥ #18.6X10° $17.1X10°° #12.6X10°° 1 2.4X107 1
BaO¥ #19.1x10° #18.3X10°° #1.5X10°° ¥ 1.4X107 1
Mo O34 #19.1x10° #19.0%x10°° #13.5X10°6 %7 3.0X10" 2
Ce O ¥ $11.6X107° | £8.3X10°° $1.1X10°° ¥ 7.1X10 2
LaO-H | £1.6X10°5 | #8.3x10 ¢ $1.1X10°° ¥ 7.1X10 2

X1 NEORE 2 LA R TN
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92K TG oFHiiAE R (b - KR O 7V — TR D IERR)

. R IR RS AR 2R D I AR = FEANAR 2 D8 U 2E i~ D
L e PN Bt
TN—7
S/CXv |k D/W~Y | S/CXv K D/W~> k
T H A%E $14.3X107°% | £4.3x10°3 #19.5x10° ! #19.5x107 !
Cs 1% #$16.2X107° | £6.2X10°° #11.0x10°° #13.9x10° 3
CsOHHE | #3.1x10°° | #3.2x10°° #14.0x10°7 1 7.5%x10°3
C s fg** #3.4X107° | £3.4X10°° #4.5X10° 7 #7.2x10° 3
S b $16.7X10°° | £6.8X10 ° #18.9%x10 8 #11.4%x10°3
TeO | $96.7X10°¢ | #6.8X10 6 #18.9%x10° 8 #1.4x10°3
Sr O ) 2.7X107° | f2.7x10°° #93.6x10 8 #5.8x10 4
B a O )2.7X107° | F2.7x10°° #93.6x10 8 #5.8x10 4
Mo O . % $3.4X1077 | £93.4X1077 4.5x10° #$17.2X10°°
Ce O $6.7xX107% | #6.8X10°8 $8.9x10 10 #11.4X10°°
LaO3¥ | $2.7xX1078 | #2.7x10° 8 $3.6x10 10 #5.8X10°°

M1 AR 2 & YR TN
X2 CsT MO CsOH FHDMED B aPl (FRAM A3 1)

OTMI R ES R FHIEEFTFLTOBNFIEIZHONT

B1IRICKDE, SERMEEME (Cs 1, CsOH) OBMNRIRITE LR L
WEBEND ORHEIES (107 °~10 "F—4&—) &t~ o - R ML O K
FEDOTRREV (10 °F—F—) LWVIRRITR->TWND,

—J7, TMIXEEH IR IEEHFWTOBMNER NG, FHRPEAEL
GBIk bE B SN FRWEIL, LR Y LAFEOFGEEMED
METHY, - EREREOVEOHHEEIIEHBEEOME L LTV ETDH
HZEBOLNLroTWVD,

B3 RIE, TMI FEZICTHE SN R EEREOGIT Z E DFEETH D
DB, T AREEBHEE (BT AR K 9 HR) BNEFFEENERIMNIFNE
FREDOFSBRERBSND 5T, - REEMEEEITITIEEEN T ES
BEHIARFINTVD E WV IFHli & 72> T D,
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B3R TMI FHRICE S N2 B OS2 & OfFERIE™?
(B4 96)

18 IR{E 5 hiES M EfERN
14ACe 154Eu 155Eu QOSY‘ 106Ru 1258b 137CS 1291 SSKr
[REIFEE
| [RFIFRZR 105.4 122.7 109.5 89.7 93.2 117.2 40.1 42 30 |
RF PR HEI R - - - 1 - 0.2 3 1 -
HFEK, [ABS U5 0.01 - - 2.1 05 0.7 47 @nt 54
HYMER - - - 0.1 - 0.7 5 7 -
=X 105 122 110 93 94 119 95 97 85

t LEEOIEENTEESENDT I (BEITH TR D=, cc CORBEIFLAAUR) —FAE{E
B3R ELS>TLES, LI=hioT, SOITRBEENFIDA VAU M) —([ECsERE THIEEZ D,
X3 FIEEG=V T NAEEOSHRESR, ORI GEN 2 = — RNEHT#E R

i TTM T — 2 SHEOFIENIERA (B, B, PR AR T 725

Vol. 32, No.4 (1990)) |

£z, HARIT, BEE RS NREEITESR IS ER S BTN O
%

TR BN EEEOY ) U TRERTH LD, L E< BEINTWD DI
FEERMERE (B AL oFE) THY, Lo « REEMEEMEIT A HBH

(ND) EWIHfER LTS,

4R R EE R IR SR SR S s R O R

{Mfi:Ba/ke-$21)

G - I N

R | i g ” ggﬁ%&%ﬁ? bl S T L
(PEALTE#9500m) »2 (T $9500m) +2 (FIPEE $1500m) %2 (3#1,000m) #2 | (#9500m) v2 !

BRI a2l 3/25 3/28 3/25] 3/28 3/25) 3728 3/25 3/22] 3722 3722 3/22
ST JAEA JAEA ol JAEA fl JAEA Foaldl JAEA JAEA JAEA JAEA JAEA
Az 3/24 3/28] 3/30) 3/28 3/3 3/28 3730 3/28 3/25 3/25 324 3/25

i |-1310408 ) 5.8E+06 5.7E+08) 3.8E+08] 3.0E+06, 3.9E+04 126407 2.6E+06 A6E+05 3.1E+06 79405 226406 54E+06

18 |- 13202285 1) *4 4 2.3E+05) =4 1.3E+02) *4] 1.5E+05] 4| =4 *4| *4 4]
Co-134(4024E) 3.4E05 4.9E+05 5.36+03) 176404 328402 35E+06 8.7E+05 6.8E+04 9.5E+05 BIE+03 1.7E+04 1.6E+05]
Cs-136(45138) 7.2E+04) B1ED4 3.3E+04 1.06+04) 28401 46E+05 6.9E+04 8.6E+03 11E+05] 196403 226408 26E+04
Co-137(4930) 34E+05 4.8E+05] 5.1E+05 7.6E+04 326402 35E+06 9.3E+05 0.7E+04 1.0E+08] 20E+04 1.6E+04] 1.6E+05]
Te-120m(#3348) 256405 2.9E+05 B5E+05 53E+04 ND) 276406 6.0E105 286404 8.9E+05 9.5E+03 1.9E+04 1.7E+05]
Te-132(#738) B6.1E+05] 3.4E+05 3.0E+09 6.5E+04| 1.4E+02| 3.1E+08| 2.0E+05] 3.2E+04 1.9E+08| 2.1E+04 3.9E+04| 3.8E+05]
Ba-140(4)13H) 1.36+04 156404 ND 25E+03 D) D) ND ND)| 8.0E+04 ND ND ND
Nb-95(#9350) 1.7E+03 2.4E+03] ND ND ND 5.3E+03] ND| ND 81E+03 ND ND 7.9E+02]
Ru-106(433708) 5.36+04] ND ND 6.4E+03 ND) 27E+05 D) ND)| 6.8E+04| 1.9E+03 ND 326404
Mo-99(£6684RT) ZI1E+04 ND ND ND ND| 6.6E+04 ND ND| ND| ND, ND ND
Te-99m(#6E D 2.3E+04 2.0E+04] ND| ND| ND 4 5E+04] ND 1.8E+03] 2.3E+04] ND ND! 8.3E+03]
La-140(492 ) 3.36+04] 376404 ND 23E+03 ND) 87E104 D, 256403 21E+05 42E+02 626102 1.8E+03
Be-T(#53E) ND ND ND ND) ND| ND) D) ND 3.26+04 ND, ND ND
Ag-110m(#52508) 1.1E+03 266403 ND ND| ND) D, ND 1.7E+02] 1.8E+04) ND, ND ND

Hl : B ket HP (http://www.

@4 I8 O B ZF ' IZ D\ T

tepco. co. jp/cc/press/11040609-j. html)

BEEE D D DRE S R DT K AT BN BT DA ERER L 0, 0%
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OHEENILL TO L HICEIE I TRV, SHEEEEEN SR CIZIEEE

e ook L, J o AR II R AR IR E S EA SN D,

X

TAA BB TCREREHKH SN,

I, Cs :@®kZTXEeEREIND, BEEEITMS T A LF%E,

Sb, Te : #EE LS LIE, HEEORIITHENTH SN,

St, Mo, Ru, Rh, Ba : REKGME (BLEM or EILKMF) ITKE
REBEZIT D,

Ce, Np, Pu, Y, Zr, Nb : @iEKRAETSH A EE I,

¥4 MEFRICEB LIBIRE D D OB S RAERD KR T 7 F = RO

ZERENFEAM D 72 O O ML (JAEA-Review 2013-034, 2013 4 12 A) |

O EIZ DWW T
ORO@ XY, FB1ROP - AREBEMEEEO KB G SR LV b
KEWEW D HERITIFER

ULy

WAL TE ST, Zhid, MAA PEFTIcBWT, -

£

RO BB G N REICRESFHMI SN2 B2 b, ERE L
TUE, ERRE D R AK LIERUREL OB AEL L2 Th, BET 7 U &
I 7 B O FE - O B HFEGZ B W) TIREEL O SEHRE 2 2 R L Tl &
ERIILTWD Z &R, WK B oKICE DA T I REBE LT
WRWZ ERETF oD, B, MAAPa—RKOBBETTHIEPRIND
b, UTOMERRINTND,

SFLBEEK L7e S ORERMEEE (R ukUMo) OREIZONT,

(RIE OV R B AT Tl e <, R REREE 00 AP IR 2 LT B DR EE A

BHEHLTWD 72D, MAAPMRIT R RSTFHIRMREGEZ DHERH D,

* Mo O HEFMIZOVWT, NUREG—1465 LV 4 MA AP Ok

A% < I 5.
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L7e3o> T, TM I FHOEEHE IR+ IR EFTEFLOFERICEIY REo7,
BRIE P ~ORHEZFHE S 2 720, J - AREE RO BHEIE 2 M ET 2 2
Ll L, fET DI, TMI FRAEEE L UUTbnicv 777y
TV RMURDL Y —A X — MR A E 2, EEM THDL YL a =y ADREL
BOBENWVFEIZL D ESRERD OB ESHRE Y A IV ZICHENRELD Z &
ZEEL, BWREUOPWRZNZNIIH L CTRBEISEZ#RET D%, L0H
FERY —AZ—LOREXZHMNE LTHIESNTZNURE G — 1465 OH1H,
MBI 5, FERER, FORGRRBL, RTFENERPBET LET
OMAAPHTENUREG —1465 OBEDHIIFE s XKD LB TH Y, 18
EF S — 7 o A TITE RFESE LRI & 2 R KIS L0 5
Ko BICIEE L 202, NURE G — 1465 OFEE & MA A P fiffr O F LR
ICRERZEIT 2L, AFHIICB W TNURE G —1465 O %0 73 A) A Al BE & Ik

5% MAAPHLHERELNUREG—1465 OMEED L

IR RGO B L, | DSBS L, WA
F vy TR VEE D | BN R TP R A AR

FH &35 HAE A FETOHIM
MAA P 4 5y~ 27 4375 )27 4y~ 3. 3 e[ e
NUREG —1465 | ~30 4y 30 43 ~2 H§fH

X5 LR GRA (BRBHEEE 1, 000K) ~BRBHE @B 4G (PREHEEE 2, 500K)
X6 JRFIEKE LARWSEEIZ T D IR0 ) 2 gl 1R B ] CRE-ARNIC F
TR A EKIC KV R E DB ESBARICITE S W)

B, ABHZ V— IS B B 4 0 BRI AT T R T

(1) FHAITNL—F, Cs 11—, CsOHZIL—F
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T A& EmiEmREE DO 7 v — 7125V TIEL, MA A P 5
MHRFLNT TG 2R 5,

B, CsDOFHEIARICONTIE, Cs I ZA—7KOC s OHZ L—
TORMES, 1XHKEC s LRDORFIFIEILEZDOFNEHER LY,
X1 ZHWCHET 2, (X1 0EHERIT, 25 25HK)

W(:s

Fes(T) = Fesou(T) +—>< X (Fesi(T) —Feson(T)) (= 1)
Fes(T) A T2 5 C s o EE

Feoon(T) :HEZTIZBITAC s OHZ V—T7DOlHEIS
Feo(T) WA TICBITHCs I 7V—TORHEE

My ARIRE®RO 1 OFNEHEE R

Mc, AFIEEZOC s OIFNEHEE

Wi IO f&E

We s :Cs Doy &

2) - RO 7 L —T

e IRFERME OB 7 L — 72OV TUE, MAA PTG HE LK
HESITRAET, MAAPITORENLHELNTZC s DHEIE,
HATN—TORHEELONURE G —1465 O RE2FH L B &
Z R4 %,

2T, W AR RO T D B EIG OREFRY R D B I
AR ZRIE IR LEEB~D IO W TIIAA T A, JRFFEE~Ox
WIZDOWTIEC s ER—IZR2bDE LY, FHRFEAMND 168 KR I
RICRIT D C s OBHEIGITHT 2 SR 7 LV — T DO EIE ORI

NUREG—1465 TEHOLNT-HRIZHELWE LT, X2 LA 312k ox
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FAMMT A, -, F6EKIZ, NUREG —1465 T S N7 R AA R SR ~
DHHEIE &= RT,

[ AR 2 E SR DS LEEE ~ D i ]
FKT):#%A168h)x§i><E£%£%5 (2 2)

[FAIF BN ORI EEA~DRK 2]

Fi(T) =Fs(T) % % (X 3)

F(T): B TICBITS i HEHOMAAPEKRE I V—7OHEE A

Fuo(T) - WA TIZHBIT D H AT NV —T DR EI &

Fes(T) : B¢ Z) TIZH1T 5 C s OHEIE

yi :NUREG—14651Z81F75 i HFHOMA A PEFEZ L — 7MY
T OMHE T N — T DR AP ANE B~ O F S

y ¢ s:NUREG—1465 128175 C s IS T DI NV —T DR 1IF
FEANAS T~ D B A

KT RIS S o - AREERYE O FE 7 v — 7 1%, kiR &
LTIEDE D, WESRRTIA V2 NAT VA B DMREDNRER
FToEBEZOLND, LI -T, |- ARIEHB O 7 L — 7 D5
FHEE~OFTANIZOWTIE, IREFICLIOIBREDREZITLC
s DIRDEENZIEWEEZ BN D,

Fo, o RERMEORME L — 1, C s 1T TR TS
RamNIZEESh &R0k, BEE~OMNEEL DRV, L
BN o T, KINEEITE SRR UEERE ~D I IC 0TI, BE RN

ICEWRRICHH &% b, BERSICAE LU E o
FEREICEVRE~DOBEHERAET D C s TR L, JRTFRNEMS

SR ICVR0E L, BEMESZE DS O OB 72 WA 0 2D HEIE O
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WOBmNTENWLEEZOND,

UboZ b, J - REREOEME 7V —7 0 [HRFZAIZB T

BHHHEIE ] 1,

AN

a1 ZHpTboET 5,

[BHEANC BT DT AT IL—F XL C s DRHE

6% NUREG—1465 TOEFFHEMNEIRN~O L HEIES

M7 v—7

SRR AN B~ D i B 5% 8

Cs 0.25
TeO,, Sb 0.05
SrO, BaO 0.02

Mo O, 0.0025
CeO, 0.0005
La;0;3 0.0002

%8 NUREG—1465 @ Table3. 12 lGap Release| & TN TEarly In-Vessel| DOfE®

1 (NUREG—1465 T,

[Gap Release],

[Early In—Vessel],

[Ex—Vessel |

X TLate In-Vessel] DFHFHRER T = — X% L CTREA PR ARIEN ~D K
HEIE %2 52 Tnbd, RFSERITR 7 FE D RZRDERZORE TR R T 2
729, BRI EINBERBEIIE TOFELNLDOKEZMET D Gap Release]

KON TEarly In-Vessel | OfaAZFW5,)
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2% 1 RRA~OHEFHIERICS>WT

REA~OR R, TR ECFHE L2 PN E] I IMAAPIZE YRR
i L7 70— 7 2 & ORI R RS~ OB G 1 2R U5 Z & THINT 5,
ARFHEIZBWTEBE LEEMAAPICBIT A V—T {7 V—T D%
HTRIORT, 2B, MAAPIZBIT D7 V—7NURE G —1465 125
FOBRE N —TOREBITHE I KO LY THY, DEBIENIH DN,
D> TWDHEFRILFETH D,

FBTHR MAAPIZBIAIEMIN—T L& T NV—T DR

B N—7 R0
Fir T AHH Kr, Xe
Cs 1% I
C s OHZ%A Cs, RbD
S b#H Sb
TeO,HH Te
SrO# Sr
B a O%f B a
Mo O, %A Mo, Co, Tc, Ru, Rh
CeO,HH Ce, Np, Pu
La, Y, Zr, Nb,
La,O3¥
Pr, Nd, Am, Cm

X9 AFHIZENT TTe 5 AT TUOH OBMZAL—7IZdTOMAAP
fEBTAER DB m D72, K E LT,
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[FP oZfE s v—"7]

(NUREG-1465) (MAAP)
J =7 i y =7 =i
1 Fr 0 AXe, Kr 1 i I A
) a7, Br 9 Csl
3 T (_%ZE/CS, Rb 3 TeO
4 T IV T —7 4 SrO
Te, Sh, Se
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WRPB—R322 ANNEX-A  12.2 Todine] DkFH

2.2.2 | Meadow grass and crops

Methyl iodide
There are fewer data for methy! iodide than for elemental iodine, but all the data indicate that

it is poorly absorbed by vegetation, such that surface resistance is by far the dominant resistance

component, The early data have been reviewed eisewhere (Underwood, 1988; Harper er 4i, 1994) and

no substantial bedy 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 it is

recommended that v, is taken to be a constant. Based on the limited data available, the ‘best judgement’

value of v; is taken ag

S ] . ) - RN 1 . . o s
10" ms ]and the ‘conservative’ value as 10~ m s~ Where there is uncertainty

as to the chemical species of the iodine, if is clearly safest to assume that it is all in elemental form from

the viewpoint of making a conservative estimate of deposition flux.

223  Urban

Methyl iodide
There appear to be no data for the deposition of methyl iodide to building surfaces: the

deposition velocity will be limited by adsorption processes and chemical reactions (if any) at the

surface, for which specific data are required. No recommendations are given in this case. For vegetation

within the urban area (lawns and parks etc), it is recommended that the values for extended grass

surfaces be nsed.
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v4. DRY DEPOSITION VELOCITY [om sec™')

71 BR & IR B D R L5 W E  (Nuclear Safety Vol. 19%?)

%1

2

102

10!

107!

St 2
~20. b X = rdr TR |
N E ) . : /‘//; =
= [ B 5 i =1
= s S=is Eq. 22 with 9
- i '-.._._.d;’ u, = 44 cm 'ec-‘l —
¥ . G=7.2m dc!
af. ! f=0d=m 5
i i -0 | E
E ! ' 4
B [ 1 o
- ' ] -
(|} 1 4
If H '
. ) 1
10-¢ A T (o o | [ISSSEE T | [V E) L pessrEny g ) f ]
1072 10-1 10° 10°

T I R

TV

=, I

‘-"“

O,

Yo X oorens
<

I L L L 1

........ Grass, u_ = 36 c:n". Chamberlzin (1966)
s-—-—-8-= Filter paper, u, F 24 em sec™?, Clough (1873)
——me Water, b, & 40 m sec™!, Mdller and Shumann (1970)

| o4 Wator, u_ = 44 am szc™?, Sshmel and Sutter (1974)

E eenseifessrs 047-16 cm G:érel. u, = 22cm e, Sehmal ot al. (1974)

E 0.7 cm Artificiall grass, u, = 19 em cec1, Sehmel et 2l. (1973)

- O zp=3cm, 55 Ku, < 19.5 om sec™!, Wesely ot al. (1977)

= u, =20

E Field . .

[ e i et sy e
u, x5

X ;/
Xemreen 4:/:"}’

-t
...—--,':1 > I
0

3

(e

1.1 L1 1 81011

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 surface is shown for comparison.
Note that the theoretical curve is strongly dependent on the vzlue for 4+ and that Eq. 22 does not
contain a parameterization for surface roughness. For a preliminacy study of the effect of surface

D, PARTICLE DIAMETER (pm)

roughness and other factors, see Ref. 5.

J.L. Sprung % : Evaluation of severe accident risk : quantification

of major input parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7,
W.G.N. Slinn

: Environmental Effects,

Parameterizations for

1990

Resuspension and for Wet and Dry Deposition of Particles and Gases
for Use in Radiation Dose. Calculations, Nuclear Safety Vol. 19 No. 2,
1978
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1 J. H. Wilson and P. C. Arwood, Summary of Pretest Aerosol Code
Calculations for LWR Aerosol Containment Experiments (LACE) LA2,
ORNL A. L. Wright, J. H. Wilson and P.C. Arwood, PRETEST AEROSOL CODE
COMPARISONS FOR LWR AEROSOL CONTAINMENT TESTS LA1 AND LA2

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

$¢3 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)
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so-called "quench" temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,0 are too slow to maintain chemical
equilibrium on useful time scales, In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composition for the "quench” temperature.
Experimental evidence suggest that the "quench” temperature is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly distributed over this temperature range for
the calculations done here.

(6) Solute Mass. The mass of solutes in water pools overlying core debris attacking concrete
has not been examined carefully in the experiments done to date. It is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
H,0) = -3.00 to In(100 g/kilogram H,0) = 4.61.

(7) Volume Fraction Suspended Solids. The volume fraction of suspended solids in the water

pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Among the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/em®) or SiO, (p = 2.2 g/em®) from the concrete and
UO,(p = 10 g/em?) or ZrO, (p = 5.9 g/lem?) 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 UQ, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

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

g =

aw) (1-S) for e <05 }
{o(w) ¢! +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.

BIFHE 17—96

246




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

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

(12) Aerosol Material Density. Early in the course of core debris interactions with concrete,
U0, with a solid density of around 10 g/cm? is the predominant aerosol material. As the
interaction progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/em® and condensed products of concrete decomposition such as Na,0, K,0, Al,0; Si0,,
and CaO with densities of 1.3 to 4 g/cm’ become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.
Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/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:

13 VGA
D, = ¢ _.6.. _...5.__ cm
b n) g%

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

D, = 00105 ¥{o, /g(p,~p 1"

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°,
The maximum bubble size is limited by the Taylor instability model to be:
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2:%%1—2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,

9.2.1 Aerosols in the RCS

QMJHE!

The experimenters conclude that spherical particles of around 0.1 to 0.3 pm formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
betweenm in 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 overthe range (elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 pum) 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 pum before stabilizing at 3.35 pm; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 um. 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.

AR A ST A 5 AR oD R 22

AFCL2Y i L 72 SE8R UL R O BN T D RBR

CANDUD UV o A B SRt 2 L7, 1IRFRTHEL

éj\

PBF-=SFD RE T OBREME K OYF LD 5 2% F Il
KFE DI DN T OFRER

KET A AR ESL T ABREENFERT C M & 7 7 DR ER
N3 RA R K OF

PHEBUS FP

& O R AR

75 UARK T S a R O PHEBUSHFZEIE T EiE X 117~
VET T IUT Y MR T CTORELREINS 1 IRBERRT
AN EIZE D £ TOEYRAERY) D28 % 1~ D FEREIR

BIGHE 17—98

248




ll

e 9 R MR R R O R E I DWW T

REHETBREAM (& F N 2 F2 80 i H ik foe I ] 13k, T8 7 A - i B oD ‘22 A g AT 12
B9 2 K G4aEr) ey, SEEOYR  O B P O R R A 1R Y 72
D ORKIBHE TR LM E LTEET 5, SRR L, KRKILEEE
fili C A Rk FE RE ) & B R L 7o BRALRFRT S 72 0 OFEBURE &2 RO D T2 IR IET
HHOTHY, BT TSI TIE, GRS R o ik RIS IR R S A
L2Z LR RRIEBEZBE L2 mAE1T o,

SR ARG R A I MRS T ICREL TR Y, JRFEE, FEEHT R
AVER A BE R S OV AR BRI DAY LB HER 1 0 2 o Ji R 12 D0
TR ARG 2 3R LR R 25 1 R~ 2 RITRT,

JEL - el R e OVK A B T ) R A% L 35 > & o il oD S5 Jile H ke B T 1 1
RFHRREE Thd 0, FEH AT AL RHER R 2> © D fi o F2 280 i ke i 1 20
HF ] ~30 B RIFREE & 72 > T D,

REIEBEHHIZ W2 JBGE, En e EOXET — 41k, 1 I o7 —4%
ELTEHINTRY, FRhitifkiiii & L TRE TE D R/MEALIT 1 FRFfH
Th D,

F7o, kRN 2 2 R DL B CTRE LicSa, £ O MIEIC R — Ea
DEPKEZHET D 2 &2 MEL, £ OHIMOILEIRE D V3 & BALRH 2 72 Y
DILBRE L LTS, 2k, PHTIHMICRRAMBEENDHEIT
PR E 0 L L ORI ZHAT S, 20, ESRHkGEREMAEL 2D
1T EE SN HH AR < 7220 IEBUREUT /N S W B & 7 D,

TDOZEMD, NU NERMICHE D HIE < FITIE, REFANSHNE < FRE Lo
SR E WR I R N O SR 2 183 LEEE Db O3 1T 2 3250
kA R TR T do & 1 RFR &2 08 U R SR BT 217 - 72,

BIFHE 17—99

249



¥, BEL L CEDBIHRE R OEWIT K2 ISR (R iR A, AH XS
MrE) OB ONWTE 3 RITRT,

7o, PP G ] o0 fH =R M OMEBUR B R R ) 22 BAT 9 #3 < G4
Ol E LT, B R ERZ (S/ChoxXy METHEE) ITREHP A~
ST EMEZ & 2 BANVE BN R O SRR < BRI RS RAIZ DWW TER 4 RIOR
R

X1 (KRR FaSHRDLREE)
(3) FEZhcHkfe e (T) 1%, MEFLOMEIC L > THRHRIZEILR &
DT, BMEE—FEZBEL THEUNIIED R ITITR 520D, FHi Y
[ D EE DR R A 1 R 72 0 O R R & TR L 72 B &
M2 b VDD HETH D,

BIHE 17— 100

250



2T G v '9g ¥ o G ¢ 10T XT 9 ¥ ¢ 101X €9 f p 101X Z 6 G 6 10T XG L B ¢ 10T XL T G cTOTXETRYE | WraAvHKY
2T G 26T ¥ QT g 10T XT L G ¢ 10T X2 T (¥ ¢ 10T X T 7€ (¥ 5 10T X8 '8 [ 0 10T X T 7€ (¥ 6 10T X9 P [ g
LY LRy el Ay LY LY Ly el Ay Loy LY Loy e LY ST
I A Ty (LB A S RN Ty (E B A A I A Ty o (L A HE ’
(U)  Frnasspr s (eo3E, (U/bd) s (bd) ¥y
(©@+D) @ @®
BRI H I 2 8% ¢ LR A QM /A 22T H
0°T G €97 [ VT G ¢ 1OTXT L ¥ ¢ 101X 29 ¥ » 101X Z 6 [ ¢ 10T X G L ¥ ¢ 10T X9 T (¥ crOIXE TR | ¥raAvEYy
0°T f 167 G Gl R g 101X 18 [ ¢ 10T X2 T B ¢ 10T X T € [ 5101 X6 '8 0 101X T 7€ [ 6101 X9 T f¥ L
LYY SO 1) e LOHTY LOHTY SO 1) e LOHRY LYY LOHHR el LYY ST
4 A WY L L A R A Wy LB A R 4 A Wy L A H '
(W) [t o (e 2, (U,/bd) sEH¥YN (b)) WY
(@+D) @ O]

[5G 2 0©

G| 9D /S ETH

BIRE 17—101

251



53 # FNMHRERER I OE IS K D IRER DAL E

FH R FH R B

(s,/m?) (Gy,/Bq)
1 R #33.0X10 ° ¥1.2x10 °
5 FRERA $12.9%x10° #78.8X10 2°
10 FERE 11.7X10°° $17.5X102°
20 B[ $11.2X10° #16.2x10 2°

FAR F SRR (S ChEXY FEITHIHE) ICRRISHE Sz
S PE N K % BAME R O SMHAE < RRAGRE R

o r o BRI AU~ S .
BN PEE I X 2 BN ENRF O SR L < FEAT
P N LT e———
Zjézq”m}ﬁ %3.3x10" #8.3x101 3 (@ i%ﬁg;@ﬁﬁwﬁ 23
Tij ]L/@i% $1.2x10 19 $98.7Xx107 19 2 i%’;ﬁi%gﬁ(ﬂjz@gjﬁ
%f%i?f 1. 1x10-
nSv,/h

1 FHEERICRB W IR BERE A 1Sy, /Gy & L CHHEA

BIHE 17—102

252




M 10 2 D EBEISHE D N MRIEROER B OO < FHE T

ZE L TWAHMIEDOEEIZSOWT

NN FERSHE D N D EIERF O B OPUE <RI TR, B & D
WEIZ L DPUT<SEIE E L TCUTOMIT B ZEE L T D,

s R~ S VT2 R YEE 0 & O T <RI K D8k 1E <

< JRTFAF RN OB E DB O < BRI K DI <
R DAEESFTICIRA U T2 ORI K B <

c XY REVE N OB EE DS O T L~ BRI K D ANIEIE <
- MURTENTIEAE LI E D DO T~ I X D 8%1E <

FROWIE SRS T 78 AL — FEI2IE, B 1RICTTEBY, #X
RTANE, TS VT EOBIRE I 53BN S DN, BN DT 7 AL —
FERFHSFICHENTWD Z L, B e T 7 AL — s OMOBEZ A4y 72k %h
R/ ohs2 b, BEIKRMHAZBET L ERMENOOREBITERR THDL Z &
REMDL, PEL TSSO EEN/NS N ORI EEE L TRy, RifE T

I AN— NEOBRES 1IX~F 7 XIRT,

BIHE 17—103

253



S CLIRAT WA S F 0 @M R (K U/ASNT0) RN 14X ORI E A G Ravd 4 4 AP AR OF T
. CELREE LN
(I 1 8) Trvoy |, i
ARGEVZE Iy oot et | 2N G T VBT ST O D UM ET | e e e
w TR 09T B | o s O SN G — e A g | A R IRE
| "RANT
97 8 ur g \ Py
PR axusgor | T T nm Ao~ Wz > M QU R 2 RO MR £ S A B
T A H  0 QT BRI OR | ~ L A 4 L
| QAN SR O~ S F DT © T G
< & N u * m g ¢ o
e | asu,or | QIR e | BEHSA OSETIE YE O ORI CL e
’ | AN AR L LTSI UWPHDNG A DY — x4 L
. QAN S ERA AL S E DT~ T G
X Wm N w N wm = ALy «— o Hy/ s v
WEE | wrusnsuor| TR o | SO O UE C@OBTENEINNG | 45 4 S ERR RN
P B A A 4 L QXU QU UL A g L
. QAN EEAO~TL S FR DT © TG
X Wm N u N ﬂ = ALy [ o 0 [aN R4 7
| waungusor| TSR e | BTHEAS QSR YE O OOBTERTIING | A< L
LT B A A L LG WG G A 4 L
(1 ¥ 56) e TUAUOL: M BE | @Y RERA O~ WA > E G @O B e b
C ; ) HK )
@ IS0 N ET | MY AR 0 VWG G~ s | CEERERER
el 3 RIS EEAOW S EH R
EOE) | |, or|  wopiig. | SBECUKEWEG A 0 RH TR L EEP S | S LHWU S [ A
© , . ) mppg | PRI —A0K A4 LW GRS | gAY LS A
- TN A L 0O YIREQ AS M - T oy S B
SEEW S L) o B By
E1 7T} 1 8 AL & L
mmma | TS g 02 B sl
DNCAFAEOHF ~ UL A 4 LAY T 2 FTH

BIHE 17— 104
254




BIX BT 7EANL— |

BIHE 17—105

2b5




75 2 R R 1 B OBIESFT R O T 7 & 2 b— b

BIHE 17— 106

256




H3X JRTFEE 2 BEOBESIT N O 7 A L— |

BIHE 17—107

257




75 4 JRF-F AR 3 B R DN IP R R AT AR 4 B o

BAIEG T R O 7 & A— |

BIHE 17—108

258




95 JRFF R 4 BEOBIES T R OT 7 A b — |

BIHE 17—109

259




7 6 JR AP 5 g

557 JR AP 6

BIHE 17—110

260




M 11 BEHECHWERR T —ZIHonT

1.

[EQbolte

AR LR RIS PR D B EAR AT AT HGEIC H 72 - T, A T
BCHIPN T 2005 RSB S Av7o i, G S A2 O TR ERTAT 24T > T
Do AMRERTIE, 2006 FEDRRT —F 2 O TREFET 5 Z L D%
BHEZ DWW TS %,

. XEAEFFAHEEICBWNT 2000 FEOKRG T — X W BLH

FRLHI RS PEIC R DR E AR AT Y VO, IR EE 2128
IS T AF DR GEE IR O A RPN C, AN RTS8 LA 2 (1]
T HAEOBMBEFICE T 2 FEDREOTMA NI L 72 o7, ZOR, Ut
FHURICRHE LTV 5 1981 EEDORGE T — & ORERMEIT DU T, 5[
MOBHRGT =2 AN THER LT 2 A, REMERHGRTE R o7,
T D72, SRR o0 BGR EEBRAE S (R ) A o REt o —
B CHE(R) V(R STV D 2005 FFEDKGT — X IZOWNT, HEERERT
DAL T — X I TREMEZHER L2 BT, ZRMITICHOY ARG &M &
LCHlAT 52 &1 Ui, ZAUSHE, WRAFEEE L (Gl IS R O SR R A)
IMTEEA GREMERE SR OB EL) ORZEMATICHEA L, FHbZE R
ETZ LB 12R),

X o MREFHEICIE TRER PR ORI BT 2 58 et (LT,
K& E VD) ICESERFHLIEINT-K5RT —F 2 M5, £,
R[ET —F OIS EDE O &, exffimsEFED 7SI hTF—4,
AR E CORERE, HERBEA DG S (EWRERGER) S0T —F B0

2%,

BIRE 17—111

261



JRIR SR TR, SR O RO S S TR ERR, BB SEBR A 1T B

KEDOE D@ S 2RO TWD, EHEEFO RS S OREIZ Y 72> T,
W EFRSEZEBELTHEY, K EFESOFHEIC 2005 FEORRET —X
(BT B R D 1)) & T b,

ZAUX, 2011 43 HBARG, B _EEATICEB VT, RO X 912 2005
FEORGET —Z MW TR FHREW I Om EIZOWTHRF LTz Z
Lick s,

JEF-HA B T 18] EAZ PO IRAFESE L 0 3 B SRR O SR R S 23 A
FI/e5 2 & (EAKIMED 5%HEIC L 2WHAM T X 5 FRERAIZ L
D, MKEPLORMRE S BRI EORADZE, 2E25M), £/, HE
HRHm CGEREAREIK 3BT M), ALHTTIR (R OO RS AT H
BOBMbHLETH T2 L0 b, HFNLOKKLEE ORI SAF: T 0 EH

TR FICHE L [GE) RARE T YamsE s T o

"

LRFRNTIZ T DR O A 2h i & 2 KD 2 72 D o 3\ F2 R S fifn JEHE
2003 (ZEOE, MAFREZAITRER, FIREREDEEERS O L)
DR SRR (1982 4F) LARSRIZHERE S vzt = & K L, 2005 FEEDORRT
— 2 & ORISR (B35 3 2M) 2 Fhi L7z,

HMESS BT OWRATEFILTIE, BEILRET ORMERERIZ OV T
W EEREE A RE L Ie BRI 21T > T\ D, T ORIV T,
1981 4EFE & 2005 EEDRGT — & I HIR B R & &2 &2 CRE L 7= ik
WESOZERN, NOEFEEZZE LCBEFMAD S GRBENRKERD
A AU A s 9 R A &2 e EEEMNIZ B W TENTH - 72728, WERDE
TR ZEER (1982 4F) OFRERICE DAN®mI LML Z LI L (BE 42 M),

BIHE 17—112

262



3. 2005 FEEDRGET — X W TREFHME 5 2 & o241k

MEBFMIZHAV RS T — X220 TE, [REREHTEWVRFHLE S i
L ERORET =2 2L TW5, [ (B3BSR) CTIL, T0HED
IENE IR FE THINEDNERTFOIREBEORGEERE HWV G
THIENEEFLWNE LTS,

LD Z &G, 2005 FEEDRET —Z 2 M5 2 & DRGME FEHT DR
KTF—H L, UFIZOWTHRT D,

- FRE R DR EFHRITH D AE R A
- REERE

4. FHE SR O RGO 2 FRHIR EE & SRR E O RTAG AL 5
(1) AHEFHROREFFEICHW DHRHREO R OKEG & Ok
HEFEEFREFOMREFFIZH VD HHREICOWT, HEHHICHN DR
% (2005 4RJE) LRFTOKER (2015 ) L OB ATz, T ORE,
2005 £EFEA R TOAEREE 213 2. 01X 10 ®s,/m®, 2015 4E 4 Tl 2. 04
X10 °s,/m* T D, 2005 4EFEIZ5xE L 2015 45 FE O AH%HE EE 13K 1% OHE N
(REGHEEHC G OB X IR E DR B OFIPH 30%LIAN) TH Y, 2005 4
DRET — Z TR BT 720,
%2 PERFEHICB I 28O 1 Z &L ORET — X & AV T4
DEFHREZ /NS WD R L, £ ORFEEEN 97%I12% 7= 5+
SHREE 2B L, 2700 KB % Heig
(2) REFEHE
a. MEICH 7B 6%
BREIZHW-BRIGEERIIE 1 FOLBY TH D,
mEB, BELLT, KEOREEE OKFMGRER, /IR i

BIHE 17—113

263



K[EBIFT) OBIAFLEIZOWTHAEM LT,

#1ER BECHWIZBLIRED S

R E A o B p
D 2001 £ 4 H~20134E3 H o S PN AT b A
(FRFERFRHT 10 FORBT —H) (#h & 10m, 81m, 140m)
o S Tl PN TR
2005 £EJE i
9005 4 4 f] (H F&5 10m, 81m, 140m)
~ @ 2004 4F 4 7 ~2016 43 H
o pugai <HE>
2006 43 H (5B 10 FORRT —4) K H R R
o 7INAL AR 1 Mt Bl A SR A
HIFT

X3 2006 FEITR/ET — F O RBPNZD G T2 DFGHED B BRSO
X4 BHIPELI S B 81 (I HGER BT ORI O T -2 Th D
Dy, KRG DF BN 2 el 3 2 72 DR

b. MEIE
REIEAROFEHBEICR T 2 F ofiliE O FIAIC X 0 REFEREETT-
7= (55 5M1),

c. MERE (D~® FAMERZSR)
BOERRIIFE 2RO LBV TH Y, BH DKL T — & (2004 4 4 H ~2016
F£3H) MWL ETh, FEARE (BREK) 5% TOFANEITID2 <,
BRIV, £, RFOXBZEBEDORET —XICBWVTH, AE
KHE (fEBRE) 5% TOFRAEIIA 72 <, 2005 FEOKGET — X TR FF
Sl S 1] TR g WA A

BIRE 17—114

264




2R BRIEMR

L
o O PO z &
TR 7E A TR | T
Wb | MbE | b | AkEy |
10m 81m*™° 140m KRB AP
SELHT
@ 1 i 0 & 3 A - —
2005 4
@ 3 1 f& 4 18 118 3

X5 (D : 2001 424 H~20134F3 7 (HFENRRCHT 10 EFOKET —X)
@ : 2004 44 A~2016 43 H (FH 10 FORET —4)
2006 FFEEIXRG T — & O RBPZED @ T2 DFEHED HERSL

X6 BB A 81m [ Z AR BT OHERF DT — 2 ThH D
0, K[EOFEMEZ MRS 572 DF

. BEERUEIC X D FEHEE OMEFNICE 2 D

FEAEREICOWTIE, R BB 17 HE,  EURRSH] B 10
HAWZOWTENENMEEZIT> TV D,

PREFEATG I AV 2 55 (2005 4R ) 2 o DGR T — & (2004 4 4 H ~2016
3 H) ITTHRE LIRS, BOROIEAEIIH 5 140m OBLAIH AT 27 I8
B4 CHoTz, BBAINTZHBIZOWTERBT S &, EAINZEHBIX
ETERABHBEEE THY, TOHIZIENE, E, ESE, SSWTh5,

ZIT, ®HDORET —F MW GE O EF~OR B4 R+ 57
¥, FEH S 7= K B A OFHRHEEEIZ ST, 2005 4EEE L 2015 EEE A 3
DEBY LT,

BIHE 17—115
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ENE, E, ESEIZDOWTIE 2005 4% L 2015 4FFE1X 0. 5 /%~0.9

SRR DX & 720, 2005 425 TORHIIEPRSFRIZRGHIE & 72 > TR Y,

BEIFMAERA~DEEL 5 2 70, 708, S SWIZHOUWTIE 2005 4ERE 2%t L

2015 FEFEITH 1. 1 fEDOAERHEE L IFITRZETH Y, 77, S SWITHEEN L

ARG < AHSEHIR BE D fe RITAL L1378 & 7 W Te O BRI~ D R T 72

53 FEHI S FUTZASELA) OFH R FE O Lt R

RS EST (s/m?)

FESRFREST (s/m?)

JEL ] b (B A)
(2005 4£FE) : A (2015 ) : B

ENE 1. 456X 10 ° 1.258 X 10 ° 0. 864

E 1.982X10 ° 1.010X 10 ° 0.510

ESE 1.810X 10 ° 1. 062X 10 ° 0. 587

SSW 1.265X 10 ° 1.421X 10 ° 1.123

KT RBHES R T2 E LB 5, FH7AD 1

B & ORBRT — X AWM OMESHEE Z/NS W NS B

L, €ORBEHED 97%(2 Y 72 D FHxRE 2 HH

2005 EEDRRT —H WD ONMEFEHTOR[/ET —2 LD

WS LD M L7 RIIL T LB,

(1) FEFEHEF OREFHFIZ O DHIREIC SN T, BREFHIC AV 555

(2005 4EJE) L HEoFTOKSR (2015 4EFE) TO

AR RIC OV T Hi &

7

1T

TR, [REREHTRRE S TO AR EOELE) (30%LAK) DFEPHIC

IEDY, 2005 FEDRET — FITRERMEIT R,

(2) 2005 FEEDRGET — H T OV THEERFORFIRET — 4 (2001 44 J ~

BIHE 17—116
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201343 H) ROMHRGT —4 (2004 45 4 ~2016 453 H) THEEER
ExATo i R, FABUID <, AEREIMI 0, £, [EHEEITT
RAET D EDPHER SN TV ARTFORBEEDORET —FIZBW T,
2005 FEEDRG T — ZITEAEIT D 72 <, BEAR LTI S e,

(3) BHEEREIC CHEA SN B OMBIHEEICOWTUL, BfiiRT —4 &
HARTRSFR, 220, ZERELE 2> TH Y, BREFHIER~DEEL
H-Z 7200,

PLEXDY, 20056 EEEDRGRT — X M EiMICHWD Z L1328 TH 5,

BIRE 17—117
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O FEHRER (HHE)

(#5151 148m)

BHBGET - WO ARLE (FEE148m, H EE140m) (%)

g 2001 [ 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 |EE9fE ﬁ%ﬁgﬁz e (iggg;
JL 1] 2005 | ppg | TR | xzEs

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 8.89 | 8.15 | 6.91 | 6.22 |11.41 [13.51 |18.30 |14.74 |15.31 |14.20 [11.76 | 6.67 [21.42 | 2.11 O
NE 19.71 [24.49 |23.29 [18.45 |18.06 [20.80 |16.75 | 14.99 [14.71 |13.60 [18.49 |18.41 [27.13 | 9.84 O
ENE 8.31 | 8.38 |10.04 | 8.97 | 7.09 | 6.97 | 5.51 | 5.25 | 5.40 | 4.10 | 7.00 | 9.80 [11.55 | 2.46 | O
E 4.39 [ 3.76 56 | 4.42 | 4.59 | 4.14 | 3.49 | 3.17 | 3.13 | 1.70 | 3.74 | 5.55 | 5.88 | 1.59 @)
ESE 2.79 | 2.86 | 2.93 | 2.99 | 2.32 | 2.85 | 2.26 | 2.26 | 2.22 | 2.20 | 2.57 | 3.66 | 3.37 | 1.76 X
SE 2.90 | 2.61 | 2.95 | 2.66 | 2.15 [ 2.85 | 2.59 | 2.74 | 2.82 | 3.00 | 2.73 | 3.09 [ 3.31 | 2.14| O
SSE 3.35| 3.34 | 3.74 | 3.54 | 3.69 | 3.73 | 4.18 | 4.89 | 4.68 | 5.50 | 4.06 | 3.32 [ 5.80 | 2.33 @)

S 5.00 | 4.13 | 5.02 | 6.63 | 6.33 [ 5.38 | 5.19 | 6.03 | 5.83 | 7.00 | 5.65 | 4.99 [ 7.72 | 3.59 @)
SSW 3.79 | 3.56 | 4.35 | 5.02 | 4.54 | 4.55 | 4.43 | 5.35 | 4.76 | 65.70 | 4.61 | 3.13 | 6.156 | 3.06 | O
SW 4.32 | 4.90 | 4.93 | 5.16 | 3.92 | 3.40 | 4.53 | 5.16 | 5.76 | 5.40 | 4.75 | 3.67 | 6.44 | 3.06 | O
WSW 4,38 [ 409 | 3.53 | 4.31 | 466 | 3.29 | 4.11 | 4.67 407 | 4.70 | 4.18 | 4.25 | 5.31 3. 05 @)

W 5.44 | 4.16 | 4.23 | 4.65 | 3.89 | 3.81 | 4.47 | 5.55 | 4.26 | 4.40 | 4.49 | 5.13 | 5.88 | 3.09 O
WNW 5.95 | 5.05 | 6.19 | 6.71 | 5.87 | 6.13 | 6.26 | 6.05 | 6.37 | 6.30 | 6.09 | 7.65 [ 7.12 | 5.06 X
NW 7.95 | 7.42 | 7.60 | 9.12 | 9.02 [ 8.06 | 7.95 | 7.99 | 8.94 |10.10 | 8.42 | 9.54 [10.41 | 6.42 @)
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 1.24] 0.65| 0.75] 0.76] 0.42] 0.39] 0.98/ 1.26| 1.32 1.2] 0.90 1.10 | 1.73 | 0.06 O

TE1) 20064F IR 148mDT — XL /) A ADEERD -T2 72 DRI L, 20014 EZBNLT,

@ FEHRITER ()

(F%55148m)

BT « PO AT (B 148n, 1 B 140m) (%)

2002 | 2003 | 2004 | 2007 [ 2008 | 2009 | 2010 [ 2011 | 2012 |FEEfE *%é%;ﬁ ii%mﬁgﬁ(égé) Ci%?%g

B PR | <3
0.0~0.4| 1.24 | 0.65 | 0.75 | 0.76 | 0.42 | 0.39 | 0.98 | 1.26 | 1.32 | 1.20 | 0.90 | 1.10 | 1.73 | 0.06 @]
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 )
1.5~2.4]10.68 | 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(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 O
5.5~6.4(10.66 | 9.62 |10.10 | 9.68 |11.98 [10.33 |10.78 | 10.64 [10.24 |10.00 [10.40 | 9.92 [12.02 | 8.79 O
6.5~7.4| 7.67 | 8.18 | 8.82 | 7.95 | 8.74 | 8.28 | 8.19 | 8.89 | 8.08 | 8.60 | 8.34 | 7.40 [ 9.30 | 7.38 O
7.56~8.4| 6,17 | 7.68 | 7.35 | 5.34 | 6.97 | 7.05 | 5.91 | 6.39 | 6.28 | 7.30 | 6.64 | 5.51 | 8.40 | 4.89 O
8.5~9.4| 5.14 | 6.84 | 6.01 | 5.03 | 5.60 | 4.77 | 5.03 | 4.82 | 5.52 | 6.00 | 5.48 | 4.82 [ 7.03 | 3.92 O
9.5 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 @]

1) 20064F EIIER 148D T —F 2 ) A RADOEEND 772D L, 20014FE BN LT,

BIHE 17—118
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® FHMmER (ERA)

(1 89m)

BUHGET - Bt AR (B 89m, #h B 81m) (%)

gt 2001 2002 2003 2004 | 2007 2008 2009 2010 2011 2012 | ‘EHE RS AR (5 %) (ﬁ%é%q

J ] 2005 1 PR | FRR | x mER
N 4. 09 4.59 3.42 3.25 4. 84 4. 64 4. 84 5. 88 5. 68 5.5 4.67 3.79 6. 79 2.56 O
NNE 8.41 7.81 7.03 6.03 |10.15 |12.15 |17.45 |14.51 |16.54 |14.50 |11.46 6.60 |21.28 1.64 O
NE 17.97 [21.91 [21.50 [17.51 [16.08 |19.04 [16.64 [13.25 [12.20 [11.40 [16.75 [17.88 |25.36 8.14 O
ENE 7.76 8.22 9. 86 7.84 6. 78 7.22 5.33 4.72 3.74 3. 30 6. 48 8.95 | 11.52 1. 44 O
E 3.34 3. 80 4. 30 4.02 4. 35 4.18 3.00 2.48 2.26 1. 80 3.35 4. 32 5. 55 1.16 O
ESE 2.40 2.79 2.47 2.75 2.29 2.79 2. 30 2. 05 1.83 1.70 2.34 2.77 3. 26 1. 42 O
SE 2.74 2. 86 2.96 2.80 2.21 2.96 2.89 2.53 2.99 3.20 2.81 2.75 3.47 2.16 O
SSE 3.78 3.48 3. 96 3.77 3.74 3.90 4. 83 5. 80 4. 88 6. 10 4.42 4.16 6. 63 2.22 O
S 4.77 3. 66 4.43 6. 82 5.76 4.74 4. 64 5.94 5.42 5.70 5.19 4. 88 7.35 3.03 O
SSW 2.86 2. 56 3. 20 3. 86 3. 40 3.06 3.59 4. 46 4.16 4. 30 3.55 2.43 5. 07 2.02 O
SW 3.26 3.62 3. 42 3.63 3.07 2.30 2. 96 3.33 4.04 | 4.10 3.37 2.64 | 4.63 2.11 O
wsw 3.32 3.33 3. 11 3.09 3.28 | 2.75 3.08 3. 37 3.10 3. 80 3.22 3. 08 3. 87 2.58 O
W 4.53 4.08 | 4.57 4.17 | 4.04 3.59 4.13 5.19 4.29 4.40 | 4.30 | 4.58 5. 30 3.30 @)
WNW 8.29 7.52 | 8.02 9.03 7.66 7.81 8.17 | 8.29 8.59 8.70 | 8.21 9.14 | 9.34 7.08 O
NW 15.13 [13.32 |12.41 |15.17 |15.33 [12.82 [10.66 [11.34 |13.08 [14.10 |13.34 |15.31 |17.17 9.50 O
NNW 6.67 5.88 | 4.76 5.67 6. 32 5.42 4. 60 5.65 6. 05 6. 30 5.73 6.03 7.32 4. 15 O
CALM 0. 65 0.58 | 0.59 0.61 0.68 | 0.65 0. 90 1.21 1.14 1.10 | 0.81 0. 69 1.41 0.21 O

1) 20064 IHEFR 148D T — X2 ) A AD

HENG ST TR L, 20014FE 2B LT,

@ FHMmER (B&H)

(1% 89m)

B P - B AT (B 89m, 1 B 8lm) (%)

\\\“@Eftji 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2000 | 2010 | 2011 | 2012 |FHE *%é%gq R (5 %) (j%;%ﬁ
R (/) BR[| TR | xzmA
0.0~0.4| 0.65 | 0.58 | 0.59 | 0.61 | 0.68 | 0.65 ] 0.90 | 121 | 1.1a | 1.10 | 0.81 | 0.69 | 1.41 | 0.21 | O
0.5~1.4| 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
1.5~2.4]10.06 [10.15 [10.09 [11.31 | 9.38 [10.83 [12.09 [12.36 {12.35 [12.90 [11.15 |10.58 [14.05 | 8.25 | ©
2.5~3.4[13.91 [14.28 |14.41 [14.52 [13.35 [14.11 | 14.46 [16.20 |14.86 [14.10 [14.42 |15.24 [16.19 [12.65 | O
3.5~4.4|15.55 [14.93 |14.78 |16.34 |14.98 |15.93 | 15.47 [15.05 [15.26 [14.60 [15.20 |16.48 [16.57 [14.01 | O
4.5~5.4[13.97 |12.98 |12.75 | 13.85 [14.76 |13.52 [13.42 [13.75 [12.61 [12.80 [13.44 {13.66 |15.04 [11.84 | O
5.5~6.4|11.36 [10.40 |11.85 |10.73 |11.54 |10.67 | 10.40 [10.51 | 9.52 [10.40 [10.74 [11.14 [12.35 [ 9.13 | O
6.5~7.4| 8.16 | 8.38 | 8.75 | 7.90 | 8.66 | 7.72 | 7.14 | 722 | 749 [ 810 | 7.95 | 804 | 9.20 [ 662 O
7.5~8.4| 6.41 | 6.50 | 6.98 | 5.44 | 6.25 | 5.74 | 5.23 | 5.40 | 6.17 [ 6.10 [ .02 | 564 | 7.35 | 4.70| O
8.5~9.4] 4.97 | 5.31 | 4.65 | 4.10 | 4.85 | 4.30 [ 412 | 3.20 | .43 [ 420 | 4.43 | 202 ] 581 ] 3,06 | O
9.500 F [10.04 [11.52 | 9.92 | 9.58 [10.65 |11.45 | 9.84 | 7.54 | 8.37 | 7.80 [ 9.67 | 8.74 [12.98 | 6.36 | O

1) 20064 B8 TAEE148mD T —Z 12 ) A A D

EENDH TR L, 200FEEEBMLT,

BIHE 17—119
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® AMRESR (A[E)

(FE%18m)

BUHGET - BotN AR (& 18m, H#i L& 10m) (%)

gt 2001 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | WA BREE HHBTE (5 %) (jgﬁéﬁ

R\ 2005 | ppg | FER | xgEs
N 3.29 3.24 | 2.85 2.50 | 2.57 2.17 2.52 | 2.81 2.62 2. 40 2.70 | 2.15 3. 54 1.85 O
NNE 12.39 [12.29 [12.11 [10.30 | 7.29 | 9.57 J11.21 | 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 @)
ENE 3.27 3.57 3.90 | 3.74 | 5.42 | 6.41 5.52 | 5.07 4.14 ] 6.40 | 4.74 | 4.49 | 7.52 1.97 O
E 2.51 2.86 | 2.84 | 2.62 3.05 2.44 1 2.85 | 2.19 1.78 1. 80 2.49 2.60 | 3.55 1.43 @)
ESE 3.04 | 3.68 3.30 | 3.81 3.44 | 3.44 | 3.98 | 3.36 3.25 2.30 | 3.36 3.49 | 4.46 2.26 O
SE 5,14 | 5.79 | 5.80 | 5.63 | 4.29 | 4.37 | 4.59 | 5.21 | 4.53 [ 4.60 | 5.00 | 5.73 | 6.40 | 3.59 O
SSE 4.00 | 3.66 3.99 5.62 5.03 | 4.47 4.63 | 6.32 5.73 6.00 | 4.95 4.59 | 7.16 2.73 O
S 2.41 | 2.22 | 2.63 | 3.85 | 3.68 | 3.79 | 3.25 | 4.55 | 3.54 | 4.20 | 3.41 | 2.31 | 5.25 1.57 (@)
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 1.17 1.22 1. 68 0. 66 O
WSW 2.94 1 2.70 | 2.48 | 2.15 1.44 | 1.25 | 2.47 | 2.66 | 2.34 1.90 | 2.23 | 2.40 | 3.54 | 0.92 O
W 12.93 |11.05 [10.01 J11.71 4.73 4.55 6.91 6.99 7.88 6. 30 8.31 |10.13 [15.30 1.31 O
WNW 19.82 |18.95 [18.46 |19.53 [24.91 |22.81 [21.72 |22.62 [22.60 |22.90 [21.43 |21.68 |26.45 |16.42 (@)
NW 6.86 | 6.86 | 6.03 6.52 9. 65 8.87 6.09 | 7.67 8.35 |10.90 7.78 7.42 |11.65 3.91 @)
NNW 2.97 2.92 | 2.33 2.61 3.51 3.10 2.43 | 2.87 3.04 3.50 | 2.93 2.65 | 3.87 1.99 O
CALM 0.82 1. 03 1.29 1. 85 1. 11 1.82 1.35 1.6 1.9 2.00 1. 48 1.69 | 2.46 | 0.49 O

L) 2006FEIIAER 148D T — X (2 ) A AOEENH > 7272 DRIV L, 2004FE 4 BN LTz,

©® TAMRER (A=)

(FZ%=18m)

BULET « BOM AT (B 18m, HIER 10m) (%)

\#fééftfi 2001 | 2002 | 2003 | 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |F¥fE t%é%fz AR (5 %0) (jgﬁia
L (m/s) O EBR [ TER | xzEH
0.0~0.4| 0.82 ] 1.03 | 1.29 | 1.85 | 1.11 | 1.82 | 1.35 | 1.60 | 1.90 | 2.00 | 1.48 | 1.69 | 2.46 | 0.49 O
0.5~1.4[12.24 |12.79 [13.24 [14.96 |14.40 |15.93 [13.88 |15.83 |15.92 [16.70 |14.59 |15. 14 [18.20 |10.98 @)
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 @)
2.5~3.4[22.23 |21.48 [21.80 [22.97 |21.70 |21.95 [23.48 |23.08 |23.60 [21.90 |22.42 [20.88 |24.29 |20.55 O
3.5~4.4(10.85 [10.91 |11.31 | 9.77 [10.95 |10.88 [10.69 | 11.19 [10.19 |10.70 |10.74 |10.16 [11.83 | 9.66 O
4.5~5.41 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 | 2.25 [ 2.60 | 2.02 | 2.44 | 2.60 | 3.07 | 3.01 | 4.96 | 1.18 @)
7.5~8.4| 2.84 | 2.51 | 2.18 | 2.34 | 2.24 | 1.20 | 1.70 | 1.39 | 1.25 [ 1.60 | 1.93 | 2.29 | 3.28 | 0.57 O
8.5~9.4| 1.77 | 1.12 | 1.07 | 1.33 | 1.24 | 0.86 [ 1.20 | 0.72 | 0.60 | 0.70 | 1.06 | 1.09 | 1.90 | 0.22 @)
9.500k | 1.70 | 1.13 | 1.13 | 1.67 | 1.45 | 0.90 | 1.30 | 0.94 | 0.75 [ 0.80 | 1.18 | 1.10 | 1.99 | 0.36 O
TE1) 20066 EIIER 148MDT —F I ) A ADEENH - - ORI L, 2001458 E 42BN 7.

BIHE 17—120
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© FEARRER (BE)

(£% 17 148m)

BUHIHAT © BN A S (BER 1480, H L& 140m) (%)
#rte 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | FHIE BE HADR (2% Oﬂﬁg
Ja 1] 2005 [ RpR | FRR | s

N 3. 40 5.01 4. 27 4. 11 4. 62 4. 43 4. 50 4. 48 4. 38 5. 20 4. 44 4,52 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 @)
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 .51 5.025 5.40 | 4.16 5.74 5,59 | 4.95 5.96 | 9.80 | 9.21 2.72 X

E 4.42 | 4.59 | 4.14 | 3.49 | 3.17 | 3.13 1.65 | 3.02 | 3.06 | 3.04 | 3.37 | 5.55 | 5.40 1. 34 X
ESE 2.99 2,82 2.85 2.26 2.26 2.:22 21 2.00 2. 36 2.20 2.36 3.66 310 1. 62 X
SE 2. 66 271b 2.8b 2.9 | 274 | 2.82 | 2.98 | 2.99 | 2.79 | 2.26 | 2.69 3.09 3.36 | 2.01 O
SSE 3. b4 3. 69 3.73 4. 18 4. 89 4. 68 5,b2 4.76 5,29 5::12 4, 54 3,32 6. 23 2. 85 @)

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. b4 4. bb 4. 43 b 35 4. 76 5. 68 6. 07 4. 89 5. 45 5. 08 3.13 6. 37 3.78 X
SW 5,16 | 3.92 | 3.40 | 4.53 [ 5.16 | 5.76 | 5.38 | 4.94 | 464 | 5.05 | 4.79 | 3.67 | 6.46 | 3.13 @)
WSW 4. 31 4. 66 3.29 4.11 4. 67 4. 07 4. 63 4. 81 5. 16 4. 10 4. 38 4. 25 5.62 3. 14 @)

W 4. 65 3.89 3.81 4. 47 5.b5 | 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 O
NW 9.12 | 9.02 | 8.06 7.95 7.99 | 8.94 [10.14 | 8.95 | 9.69 | 6.99 | 8.68 | 9.54 [10.90 | 6.47 O
NNW 6. 97 7.03 5. 86 4. 90 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 | 1.32 | 1.21 | 0.75 | 0.88 | 1.04 | 0.90 1.10 1.68 | 0.12 @)
1) 2006EETIER 48O T —F 2/ A AOEEBRH 772 L, 2004FEE %8 L7,
® FHAMREHR (R0E)  (FES148m)

BLHPIBT - B AMS (FER148n, H1 E#ldon) (%)

2007 | 2008 [ 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |‘F¥fE *%5%? ﬁf“’ﬁﬁ(a‘ %) Oﬂjr;:i;

JIR)OFIR [ xo3Ea
0.0~0.4 | 0.76 0.42 .39 0. 98 1. 26 1.32 1.21 0.75 0. 88 1. 04 0. 90 1.10 1.68 0.12 O
0.5~1.4] 6.43 5.00 | 4.91 6.14 | 6.91 6. 97 {92 5,921 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 @)
2.6~3.4|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 @)
3.56~4.4|13.58 |12.63 |13.41 |13.26 |12.52 |12.24 |12.12 |14.22 |13.05 |13.51 |13.05 |13.85 | 14.64 |11.47 @)
4.56~5.4112.07 |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 (@)
5,6~6.4| 9.68 |11.98 [10.33 [10.78 [10.64 |10.24 |10.01 |10.35 [11.29 [ 9.51 [10.48 | 9.92 |12.23 | 8.73 o
6.5~7.4| 7.95 8.74 8.28 8.19 8. 89 8. 08 8. 62 8. b7 9.22 7.47 8. 40 7.40 9. 61 .18 @)
7.5~8.4| 5.34 | 6.97 7.05 5.91 6.39 | 6.28 132 7.01 6. 63 5.89 | 6.48 5.bl 7.98 | 4.98 O
8.56~9.4| 5.03 5. 60 4,77 5,03 4, 82 b h2 6. 08 5.01 5. 14 4, 97 5,20 4, 82 6. 17 4, 22 @)
9.5LLF [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 @)

1) 2006 TEF 148D T — Z 2/ A ADFEERH -1 L, 2004FEE A BN LT,

BIHE 17—121
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©® =ZTEHEMEXR (BEM)  (FE=89m)
BB : B ARUS (B2 89m, H1bwE 8lm) (%)
g 2004 | 2007 2008 2009 2010 2011 2012 2013 2014 | 2015 | E¥fE RiEs AR5 %) SC;!}K%R
1] 2005 1 bR | FER | x A

N 3.25 | 4.84 | 4.64 | 4.84 | 5.88 5. 68 5. 50 5.04 5. 05 6.22 5.09 3.79 7.05 3. 14 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 17.51 116.08 |19.04 [16.64 [13.25 |12.20 |11.40 |14.95 [13.31 [12.28 |14.67 |17.88 |20.77 8. 56 O
ENE 7.84 6. 78 7.22 5.33 4.72 3.74 3.30 5.73 4.21 4.52 5.34 8.95 8.97 1.71 @)

E 4.02 4. 35 4.18 3.00 2. 48 2.26 1. 80 2.89 2.33 2. 47 2.98 4. 32 5. 11 0.85 O
ESE 2.75 2.29 | 2.79 2.30 2.05 1.83 1.70 2. 17 2.07 1. 91 2. 19 2.77 3.04 1.33 O
SE 2.80 2.21 2. 96 2.89 2.53 2.99 3. 20 2. 56 3. 40 2. 60 2.81 2.75 3. 64 1.98 O
SSE 3.77 3. 74 3.90 4.83 5.80 | 4.88 6. 10 4.79 5.78 5. 58 4.92 4. 16 7.03 2.81 O

S 6. 82 5.76 | 4.74 | 4.64 | 5.94 5.42 5.70 5.01 4. 67 4. 87 5. 36 4. 88 7.03 3. 68 O
SSW 3. 86 3. 40 3. 06 3.59 4.46 | 4.16 4. 30 4.07 3.563 4.25 3.87 2.43 4. 95 2.79 X
SW 3.63 3.07 2. 30 2.96 3.33 4.04 | 4.10 3. 45 3.38 3. 56 3.38 2.64 | 4.63 2.13 O
wsw 3.09 3.28 | 2.75 3.08 3. 37 3.10 3. 80 3. 50 4. 06 3.23 3.33 3.08 | 4.23 2.42 O

W 4. 17 4. 04 3.59 4.13 5.19 4.29 4. 40 4. 66 4.76 4. 26 4.35 4. 58 5.39 3.31 @)
WNW 9.03 7. 66 7.81 8.17 8.29 | 8.59 8.70 9.54 |10.05 7.43 8.53 9.14 |10.51 6. 54 O
NW 15.17 |15.33 |12.82 [10.66 |11.34 |13.08 |14.10 [13.28 [12.90 |10.98 [12.97 [15.31 [16.82 9.11 O
NNW 5. 67 6. 32 5. 42 4. 60 5.65 | 6.05 6. 30 5. 80 5.54 5. 08 5. 64 6. 03 6. 90 4. 38 O

CALM 0.61 0.68 | 0.65 0. 90 1.21 1.14 1. 10 1. 01 0. 86 1.29 0.95 0. 69 1. 53 0.37 O

1) 20064EEE 1T

&
7~ =]

148D T —Z 2 ) A A DEE:

BT DBRINL, 2004FE A BN,

© FEARER (EH)

(FZ%89m)

BUGTT - BOBN A (R 89m, H1 B 8lm) (%)

#rtr 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | ‘F¥ME BEs HHIRA (5 %) S:%i?ﬁ

i (n/9) 2005 1 bR | FER | x
0.0~0.41 0.61 0. 68 0. 65 0.90 1.21 1.14 1. 10 1.01 0. 86 1.29 0.95 0. 69 1.53 0. 37 O
0.5~1.4| 5.62 4. 89 5.08 6. 94 7.56 7.82 7. 80 7.41 6.47 7. 60 6.72 5.79 9.42 4.01 O
1.5~2.4(11.31 9.38 110.83 [12.09 [12.36 (12.35 [12.90 (12.41 [11.84 |13.06 |11.85 |10.58 |14.46 9.24 O
2.56~3.4114.52 [13.35 [14.11 |14.46 |16.20 |14.86 |14.10 |15.47 [15.34 [15.31 [14.77 |15.24 |16.74 |12.80 O
3.5~4.4116.34 |14.98 [15.93 |15.47 |15.05 |15.26 |14.60 |15.94 [15.26 [14.65 [15.35 |16.48 |16.71 |13.98 O
4.5~5,.4113.85 [14.76 [13.52 |13.42 |13.75 |12.61 |12.80 |12.85 [13.64 [12.56 [13.38 |13.66 |15.00 |11.75 O
5.5~6.4110.73 |11.54 [10.67 |10.40 |10.51 9.52 |10.40 |10.94 ]10.49 9.78 110.50 | 11.14 |11.84 9. 16 O
6.5~7.41 7.90 8. 66 7.72 7.14 7.22 7.49 8.10 7.38 8. 49 7.34 7.74 8. 04 9.01 6. 48 O
7.5~8.4| 5.44 6. 25 5.74 5.23 5.40 6. 17 6. 10 4.94 5.67 5.51 5. 64 5. 64 6. 66 4.63 O
8.5~9.4 4.10 4. 85 4. 30 4.12 3.20 4.43 4. 40 4. 20 3.89 4. 42 4. 19 4. 02 5.22 3.16 O
9.5l 9.58 110.65 |11.45 9.84 7.54 8. 37 7. 80 7.44 8. 05 8. 47 8.92 8.74 112.21 5.63 O

TED) 20064F EIIAEE 148D T — X2 ) A RDOEENR D > 1= 7=

BIHE 17— 122
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@ ZEHRER (AR)

(1= % 18m)

BST - B AR (S 18n, #1IER 10m) (%)

gt 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | EHIME e IR (5 %) SI?JJ/ER

AL 2005 bR | FER | xomes
N 2.50 2.57 2.17 2.52 2.81 2.62 2.39 2.26 2.16 2.70 2.47 2.15 2.99 1.95 O
NNE 10. 30 7.29 9.57 [11.21 9.18 [11.62 8. 49 8.24 8.84 [11.06 9.58 9.93 |12.98 6.18 O
NE 13.28 |15.17 [17.51 |16.15 [12.25 |12.18 |11.58 [12.60 |12.33 [13.45 |13.65 |15.15 [18.32 8.98 O
ENE 3.74 5. 42 6.41 5.52 5.07 4. 14 6. 39 7.34 6.61 7.12 5.78 4. 49 8. 65 2.90 O
E 2.62 3.05 2. 44 2.85 2.19 1.78 1.78 2. 84 2. 14 3. 40 2.51 2. 60 3.79 1.23 O
ESE 3.81 3. 44 3.44 3.98 3. 36 3.25 2.38 3.01 3.47 2.82 3.30 3.49 4. 40 2.19 O
SE 5.63 4. 29 4. 37 4.59 5.21 4.53 4. 58 4. 04 4. 56 4. 03 4.58 5.73 5.76 3.40 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 1.08 1.53 1. 09 1.06 1. 00 1.12 1. 27 1.47 1.34 1.78 1.27 1.22 1. 88 0.67 O
WSW 2.15 1. 44 1.25 2.47 2. 66 2.34 1.91 1.97 2.52 1.97 2.07 2.40 3.16 0.97 O
w 11.71 4.73 4. 55 6.91 6. 99 7.88 6. 34 5. 87 6.41 5. 74 6.71 |10.13 [11.52 1.91 O
WNW 19.53 124.91 [22.81 |21.72 [22.62 |22.60 |22.88 [22.63 |24.11 [20.77 |22.46 |21.68 [26.09 |18.83 O
NW 6. 52 9. 65 8. 87 6.09 7.67 8.35 110.93 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

TEL) 20064F FE 1T E 148D F — Z T ) A XD %

BHol-=0RA L, 2004FEEZBMLT,

© ZEHRER (B&F)

(& 18m)

BUSPT - BN AR (B 18n, H#1IER 10m) (%)

g 2004 | 2007 | 2008 | 2009 [ 2010 | 2011 2012 | 2013 | 2014 | 2015 | FME %\ggf AR (5 %) 5?7%)3

JRUH (/) O ERR [ TR | x=HA
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
0.5~1.4114.96 [14.40 |15.93 |13.88 |15.83 |15.92 |16.73 [15.60 [15.63 |16.08 |15.50 [15.14 |17.51 |13.48 O
1.5~2.4131.22 [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 O
2.5~3.4(22.97 |21.70 [21.95 |23.48 [23.08 |23.60 [21.94 |22.79 [24.23 |23.94 [22.97 |20.88 [25.05 |20.88 X
3.5~4.4 | 9.77 |10.95 [10.88 |10.69 [11.19 |10.19 [10.67 |11.34 [11.65 |11.54 [10.89 |10.16 [12.28 | 9.49 | O
4.56~5.4] 6.25 | 6.89 | 6.66 | 7.22 | 6.75 | 6.01 7.06 | 7.04 | 6.89 | 7.48 | 6.83 7.09 | 7.87 ] 5.79 O
5.6~6.4| 4.34 | 4.69 | 4.15 | 3.91 3.68 | 4.17 | 4.48 | 3.78 | 3.36 | 4.17 | 4.06 | 4.79 | 5.04 [ 3.09 O
6.5~7.41] 3.30 | 3.31 2.25 1 2.60 | 2.02 | 2.44 | 2.63 | 2.19 1.59 1.93 | 2.43 3.01 3.75 1.10 O
7.5~8.4| 2.34 | 2.24 1.20 1.70 1. 39 1.25 1. 55 1.37 1 0.94 | 1.05 1.50 | 2.29 | 2.62 | 0.39 O
8.56~9.4| 1.33 1.24 | 0.86 1.20 | 0.72 [ 0.60 | 0.72 | 0.71 0.47 | 0.49 | 0.83 1. 09 1.58 | 0.09 O
9.500 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

L) 20064F FE ITAE S 148mD T — Z T ) A R D

Wl oT=72 DRI L, 2004 4B LT,

BIHE 17—123
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® FEAHmER (Am) KF#fFREE)
BT - KFHFRRE (%)
g 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | ¥ ME HEE R (5 %) SEJ:ER
JEIE] 2005 b | FER | x5k
N 15.34 17.09| 18.48 | 14.84 | 16.36 | 17.58 | 14.82 | 13.31 | 12.53 | 11.75 | 15.21 | 13. 38 |20. 47 9.95 O
NNE 6.78 6. 87 8.19 7.57 7.63 7.52 7.05 7.07 6. 68 7.83 7.32 6. 68 8.51 6.13 O
NE 6.22 6. 14 8. 14 9. 37 6.51 7.25 6. 82 6. 01 6. 65 8.23 7.13 7.36 9. 76 4.51 O
ENE 8.70 8.79 9.94 |10.20 7.40 7.33 7.71 9. 20 8.31 8. 81 8. 64 9.50 |10.97 6. 30 O
E 9.92 9.38 110.94 9.26 8. 55 7.28 6. 49 9. 98 8.95 8. 87 8.96 110.92 |12.05 5. 87 O
ESE 4. 37 3.22 5.08 3.38 4. 19 3.72 4. 02 3.43 3.79 3. 81 3.90 4. 41 5.21 2.60 O
SE 3.11 3.02 3.38 3.05 2. 99 3.05 3. 74 2.82 2.95 3.07 3.12 2.91 3.74 2.50 O
SSE 1. 30 1. 50 1.12 1.15 1. 29 1.47 1. 36 1. 10 1. 28 1. 17 1. 27 1. 43 1. 61 0.94 O
S 2.99 2.43 1. 56 2.49 2. 82 2.74 2.98 2.96 2.17 2.47 2.56 1. 96 3. 62 1. 50 O
SSW 5.32 5. 83 4. 64 5.28 6. 78 6. 32 6. 22 5. 78 5.79 6. 40 5.84 4.24 7.34 4.33 X
SW 5.47 4. 84 3. 40 3.77 4. 86 5.08 4. 00 4. 01 3.92 3. 97 4. 33 4. 20 5.93 2.73 O
WSw 2.97 3.28 2.61 2.74 3. 62 2.91 3.41 3.21 3.66 3.56 3.20 3.26 4. 09 2. 31 O
W 3.18 2. 86 2.83 2.84 3. 49 3.07 3.70 3. 27 4. 34 2.82 3.24 3.81 4. 40 2.08 O
WNW 2.75 2. 57 2.17 1.72 1.84 2.24 2. 89 2.56 2.54 1. 59 2.29 3. 17 3.35 1.22 O
NW 6.63 5. 69 3.15 4.59 4. 86 4.11 6. 10 6. 47 7.06 5.48 5.41 7.67 8. 34 2.49 O
NNW 13.20 [14.77 [12.63 [16.29 [15.44 |16.86 [17.84 [17.99 [18.01 [19.29 [16.23 [13.36 |21.45 [11.01 O
CALM 1.75 1.73 1.74 1.45 1. 36 1.47 0.83 0. 85 1. 38 0. 87 1.34 1.74 2.22 0. 46 O
VEL) 20064 IIER 14800 T — Z12 /A XOBER Do 12 1= DRI L, 200M4EE 28 LT-,
® FEHmER (BEH) KFH#fFKSRE)
BT : AP HFEERE (%)
\%q 2004 2007 2008 2009 2010 2011 2012 2013 2014 2015 | ‘FH{E TRIEL R (5 70) (j%ﬁﬁ
B (n/9) 2005 1 ppp | FRR | xzEs
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
4.5~5.41 4.93 3.73 3.76 4.08 4. 11 4. 18 5.29 4. 44 4.23 4.93 4. 37 4.93| 5.6l 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 2.178 2.08 1.84] 3.18 0.98 O
6.5~7.41 0.96 0. 63 0.51 1.14 1.19 1.13 1. 25 0. 82 1.14 0. 98 0.98 0.46( 1.57 0. 38 O
7.5~8.4| 0.41 0. 26 0. 31 0.46 0.53 0.56 0.67 0. 39 0.43 0. 20 0.42 0.19] 0.76 0.08 O
8.5~9.4( 0.18 0.15 0.18 0.21 0.29 0. 37 0.24 0.21 0.18 0. 08 0.21 0.09( 0.40 0.02 O
9.50 L F | 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

1) 20064EBEITIE & 148mD T —Z 2 ) A4 XD

BT DRI L, 20044FEABM LT,

IR 17—124
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©» ZFARER (AM)

(N IR SERIAT)

BUSTT - AR GBI (%)

gt 2004 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | EH#yfE ot | TR (5 %) 5%\'
JALIF] 2005 1 BRR | FRR | x )
N 15.61 | 18.08 | 19.49 | 16.90 | 17.05 | 16.58 | 16.86 | 16.92 | 16.52 | 18.76 | 17.28 | 14.97{20.03 |14.53 | O
NNE 9.51 | 9.46 |11.94 |13.36 | 9.44 [11.36 | 9.70 |10.37 | 9.91 |12.46 |10.75 | 9.71 [14.14 | 7.36 | O
NE 5.07 | 5.21 | 5.40 | 6.15 | 5.19 | 4.83 | 5.89 | 5.79 | 5.13 | 5.70 | 5.44 | 4.45 | 6.44 | 4.43 [ O
ENE 170 | 2.19 | 2.22 | 2.20 | 2.22 | 1.88 | 2.00 | 2.43 [ 2.69 | 2.79 | 2.23 | 1.89 | 3.03 | 1.43 | O
E 2.15 | 292 | 2.36 | 2.48 | 2.38 | 2.37 | 1.90 | 2.42 | 2.68 | 2.52 | 2.42 | 2.17 | 3.07 | .76 | O
ESE 1.32 | 1.95 | 2,02 | 1.75 | 1.78 | 1.60 | 1.68 | 2.15 [ 2.14 | 1.88 | 1.83 | 1.77 | 2.44 | 1.22 | O
SE 2.96 | 2.68 | 2.94 | 2.19 | 2.64 | 2.86 | 2.81 | 2.98 | 2.96 | 2.60 | 2.76 | 3.36 | 3.35 | 2.18 | X
SSE 5.80 | 4.93 | 4.51 | 4.91 | 5.09 | 5.79 | 5.05 | 4.80 | 4.77 | 4.66 | 5.03 | 6.02 | 6.07 | 3.99 [ O
S 11.32 | 9.73 | 8.58 | 9.45 [11.91 [10.63 [10.26 | 8.92 | 9.93 [12.47 {10.32 |10.33 [13.33 [ 7.31 | O
SSW 7.56 | 5.71 | 5.88 | 6.43 | 7.42 | 6.79 | 7.04 | 7.74 | 6.28 | 7.56 | 6.84 | 4.77 | 8.59 | 5.09 [ X
SW 2.13 | 1.79 | 1.58 | 2.68 | 2.70 | 2.29 [ 2.70 | 2.79 | 3.04 | 1.79 | 2.35 | 1.69 | 3.55 | 1.15 [ O
Wsw 0.95 | 0.82 | 1.05 | 1.13 | 0.97 [ 0.97 | 1.18 | 1.11 | 1.07 | 1.15| 1.04 | 0.95 | 1.30 [ 0.78 | O
W 1.80 | 1.70 | 1.58 | 1.70 | 1.44 | 1.71 | 1.50 | 1.42 | 1.75 | 1.46 | 1.61 | 1.89 | 1.94 | 1.27 | O
WNW 4,70 | 4.69 | 3.84 | 3.98 | 3.98 | 4.36 | 4.28 | 4.43 | 4.94 | 2.88 | 4.21 | 6.05 | 5.60 | 2.82 X
NW 9.27 | 8.70 | 7.85 | 7.77 | 7.62 | 8.06 |10.22 | 9.14 | 9.83 | 6.42 | 8.49 |10.63 [11.23 [ 5.75 | O
NNW  [15.51 [17.31 |16.04 |14.80 |15.83 [15.60 |16.16 |16.05 |15.40 |13.91 |15.66 |16.88 [17.78 [13.54 | O
CALM 2.64 | 2,15 | 2.73 | 2.11 | 2.33 | 2.34 | 0.80 | 0.56 | 0.94 | 1.00 | 1.76 | 2.47 | 3.74 | 0.00 [ O
TEL) 20064F EIIAEE 148D T — X2 ) A ADEERBH - T- DRI L, 20044FEEBI LT,
EHRER (BUR) (NBIEKSEHPT)
BT « /N ERSBLINET (%)
gt 2004 [ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |EH{E %gf TR (5 %) &%ﬂ
TR (m/s) ERR | TR | x 3R
0.0~0.4| 2.64 | 2.15 | 2.73 | 2.11 | 2.33 | 2.34 | 0.80 | 0.56 | 0.94 | 1.00 | 1.76 | 2.47| 3.74 | 0.00 | O
0.5~1.4]21.92 |21.13 [22.45 {22.79 |22.30 [22.11 [16.85 |18.40 |18.83 [18.49 [20.53 | 20.97|25.64 |15.41 | O
1.5~2.4 [28.61 |30.72 |31.17 [29.65 [30.58 |28.79 |30.61 [29.38 [32.17 |31.56 |30.32 | 30.33|33.13 |27.52 | O
2.5~3.4|17.92 [18.99 [17.19 |18.04 |20.06 [19.71 [21.00 |20.11 |20.21 [20.27 [19.35 | 18.36/22.32 |16.38 [ O
3.5~4.4|11.69 |11.62 [10.66 |12.27 |11.79 [12.18 [12.28 |13.73 |12.06 [12.35 [12.06 | 10.84|13.89 |10.23 [ O
4.56~5.4| 7.47 | 7.33 | 6.90 | 7.80 | 7.11 | 6.84 | 7.96 | 7.82 | 7.11 | 7.86 | 7.42 | 7.32| 8.42 | 6.42 | O
5.5~6.4| 5.06 | 3.87 | 4.62 | 3.81 | 3.73 | 3.96 | 5.41 | 5.02 | 3.85 | 4.28 | 4.36 | 4.91| 5.83 | 2.89 [ O
6.5~7.4| 2.45 | 2.43 | 2.27 | 1.93 | 1.32 | 2.23 | 2.79 | 2.55 | 2.47 | 2.17 | 2.26 | 2.56| 3.22 | 1.30 [ O
7.5~8.4| 1.11 | 1.08 | 0.99 | 0.96 | 0.48 | 1.03 | 1.21 | 1.45 | 1.37 | 1.05 | 1.07 | 1.14| 1.70 | 0.45 | O
8.5~9.4| 0.75 | 0.34 | 0.70 | 0.43 | 0.15 | 0.50 [ 0.59 | 0.45 | 0.63 | 0.60 [ 0.51 | 0.72] 0.94 | 0.09 [ O
9.58LF | 0.39 | 0.34 | 0.32 | 0.20| 0.15 | 0.31 | 0.50 | 0.54 | 0.37 | 0.36 [ 0.35 | 0.39] 0.63 | 0.07 [ O

1) 20064E T E 148D T —F I/ A AD

BENG -T2 ORI L, 2004FEEEBM LT,

BIHE 17—125

275




PR R P R O L BT I B 2 R 58 O X, TORLH

1. J]BBIGOELH)

K[EBGL, BIFIEFAMTIVIERIN TV DN, FICK 58S F1E
T5, 2072w, FEFHRFOBEFFIT O DHERHREICOWTZ O
T8 2 RIS DTz > THRAE L TA 5 &, HRHRE O FHEICHT 5
FAE DR EDRAZD L, 30% LN TH -7,

ZOZEND, VEMOKFERNCH &S MRITHERIL, [EBGOF
EEN NS> TEBT L2500, ZORETIIIZERELIRVNDT, £7,
VEMORGER AW+ Z & & Lz,

ZOGEITIE, TOENESITRERETHOLNENERKFOIREE
DRRBERERHNTHET D ENLEE L, £, 2EU EOKRER
PAEAET 2%8120%, ZNEADICHHAT L ZEREE LY,
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LN RS T — & M OV JRIR F2 8RR R AL HREREIZ DUV T

USEEE-Re

272 o7,

L O C AWRFE/KIERETE S T ORI BT S 1K 7)S U
SRR b Ry B O J5H 00 SR AT A3 44 B2

I EHOR

DERe D2 fRNT H DRGSR T — 4 (1981 ) DRI ED
IREIRWNWT EN o T,

LR DR IR R
P FENHETE 2003 il E

(BT D720,

BRI S B
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