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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) #MNEGEI D REEATEDL T 056
HINARRIE D IR HE N LU T O, BEHRAOE (0.9 PATO.5 %/H) & &ICHH
U725l 2 Vi (F93X 100 m?) ZBUEL, MAA PN TENICIE Uz 2 v i 4 3l L
TV,

(2) IR ZRIE D el I ) &8 L 7256
FEANABRITE S e E ) 2 R L 723545, 2 PACIRA WL 3 %/ H & 72 2 S 2.\ Vi
B GR7TX10°m?) ZREL, (1) ERBEICIMAAPHNTENISUERAWVEZZFHE L TW5,
2 PAICHBITBIMAVEL S %/Hi%, LFOAE COFHENX, GE DML OE ORI
F o TRl L 72 IR A WRORERZ O T 2MHE LTRE L, Znbox, REHEESRKO
JELF-JF v HIBA B8R IR O BN 8\ TSI BRI X W SR OFHINC 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— Ps:} XE:X T
L=1ILo -
{Fi— Py X RaxTu

L FHEFFOBIIR R ZVE (2 Pd) [$91.28 %/H]
Lo @EHEAVE (0.9 Pd) 0.5 %/H1
Pt - FHRFOMANRZRNIE T (2 Pd) [721.325 kPa [abs] ]
Pd F&FHES] (0.9 Pd) [380.325 kPa [abs]]
Pa : AN SN DTS (KR&E) [101.325 kPa [abs]]
Rt - RO KA E R [523.7 J/Kg-K]
Rd ZERDRIRTEEL [287 J/Kg-K]
Tt - FHRF ORAN R #RIZPHEUREE (200 C) [473. 15 K]
Td MRS RHAIRE (20 C) [293.15 K]
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OG E OFX, (General Electricft®iFz VBT L)

| o
i1 —(£9)
L=Lo —%4
lq — [£9)
J \Pd/
L FHHBFORKNEERRZ\OE (2 Pd) [#90.51 %/H]
Lo : AR Z VR (0.9 Pd) [0.5 %/H]
Pt : %ajzﬁ%e@%fm“““”m}—jj (2 Pd) [721.325 kPa [abs]]
Pd et/ (0.9 Pd) [380. 325 kPa [abs]]
Pa ﬁ%%*”%*@ﬁdj(kaﬁ [101.325 kPa [abs]]
OFEFIMDOI
2.{P:— Pa)
L=Lo d—
£:(Ps— Pa)
L FHFONAEIRZ\OE (2 Pd) [#90.93 %/H]
Lo : AREHR A V#E (0.9 Pd) [0.5 %/R]
O E N EpY S e A R NGO RIS S S (s [2.9 kg/m’]
_ BEHEE - JEINZ BT DA Z N SR O )5 ,
04 o [4.5 kg/m’]
P, %iﬂzﬁ#@%%*””mﬁ 77 (2 Pd) [721.325 kPa [abs]]
Pa et/ (0.9 Pd) [380. 325 kPa [abs]]
P, *%%“””ﬂﬂﬂ*ﬁ (K&JE) [101. 325 kPa [abs]]
X1 TS AKBUR 7R ERT  FHEEOWIEL T AL OV T CERk16FE1H) | (RSt
A 2 RUERT)
W2 FHHEFORMETEER AL, TFoRXIcIvEH L,

%3
x4

R, [J/kg"K] =F/NSUREEFIS. 314 [J/K-mol] /)55 FEM [keg/mol]
AE COFERL Y, FHFEOKEEHNRKEL LDIZERMAVEIREL 2D, £/, Eid
HEALY, FHRBOKKEERL, PRI TENVNSLSRDIEEREL 2D, FHIFOFT
SRR ZENIIAKRE, EBRKROKERTHERIND T2, D TEO/NSVIKEOEISAEM
THIFEVPHNFRITNEL AR, ERE L THEIFOKERERIIREL 2D, PN T&E
DREIZHT=0, KFE, BRELOKELKDOT AFMEE34 % 33 % :33 %& L, KEOEHE
(34 %) 1%, ARWERHE ( [RBHKTES - IREEIC X 280 AMW (FRMASRIT - iR
) 1) TR HAFERER (K700 kg (NRR @ Yva=v A—KE §9325 kg, 7T/ =
UL HERDES K246 kg, KOBUHRRIE K115 kg) ) ZWELIMETHDL 0D,
PRSP 72 % if%ét%xé
FEAN ZR O EHR 2 WO ERBRIC WERFORBIREOMRFE L L THRE LT,
%&ﬁ@%m@ﬁmﬁ%®Iwﬁfpri DTFoRickvwEHLE,
o« Lkg/m*] =FH5r T EM [keg/mol] XWEEn [mol]l /HEMAELAFEV [n’]
EFHIDORNEY, FEED PN AR N KR DEEFE LD/ NE 72 513 KR 2V ITR
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EL< D, £z, ERHENXLY, HEREORFFRMARNSIEOLEERLX, 5+
BINNELRBIEENESL 2D, FHSFRITNLFALTHY, BTHRARETHDL EEX
Do

X5 JRTFIFRANA RN TR DB 0 4%, DLTORICE R LT,
0 q [kg/m’] =1.205 [kg/m*] X (P, [Pa] /P, [Pa] )
1.205 [kg/m’] : WERZEREE (20C)

(3) MRk X O RROEM L 5 BOMMARRNN 2V

(a) HEREL 53R
L OREFE & FERICASIN AR E NS U TR A WENEET 5 L B2 55, MA A PEHTIC
BWTHER L 5 RE2BHE L TR0, MA A PAEFTHRERIC X 2 HMARRE ) & BRIk 2
WERERET D,
TAVEOHREIZY > TE, FBIUKDO LB MA A PN X DHMNESRIT ) % 8%
LT ARRIE N AR E L, € OB TN T DI 2 VR ARE L TV D,
ZOXITHERELIZIRAVERE, 0.9 PALLTFTO.5 %/H, 0.9 PABIETL. 3 %/H %
IZHEZ2HDTHY, MAAPRNTIZEIT DIRAVEL R LICARTHREETHDL LB X
5,

800

700 o

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

~ 600 [
&
500
40 0.9Pd
Z 300 (0.5%/H)
% 200 — KFS A x
- 100 me=eHFlyirg rFais

, -

0 2 4 6 8 10 12 14 16 18 20 22 24 26

el OmE] (h)

FX  FEANERTE ) &R A WVROR AL
(R K © R OMANA IR VRO E)
(b) AHEX HHR
AL HFICHONTYH, EHEL IR LFAORZVERORENATRETH DI, AL H>FE
DI AR E LTIRDHE D Z & MOUR TIPS aN TORREZNIR A 21T 70\ WG Ty 7 A K
HILTWDZ b, MAAPITIZCBIT DM A LR LEHZRTEOE L, (1) LT(Q2)
WCHSERAVEEZHRET D,
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R TR 25N CO R ER ROV T

MAAPIZEIT LT vy )T DR FFEMASRNOBREDNR L LT, W&, Y7L yia
Ve SV TDRAI G T RN RIA T2 VAT LA BEZB LTS, £, WWEICHOWTIL,
HULRE, REOKE), BUKE), BMEEZE, BoRAERY LT TFPL &9, ) T ARG/ A
FTHERSND, ( TERFHESROANMEUEIARD S ET T 7 7 v Mgt a— RiZon
T) O [HE5E MAAP] (kB )

M KRFHEROGIMETMIARD BT T 7 o7 » Mg a2 — RigonT] O
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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JFFRE DR SRR R TR RAAEBRN TORE, =7 n Y AR UEEDFRE E Ok
) 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

fie2-2




NT2 @ ffiE-270-4 RO

1) EBEKORTA T2 VAT LA K DBERE

WERNRTA T 2NV AT VAR DREDREMRT D720, BEMNT 21T 570, TREERRHT
FERAZFBIKNRT, 728, BEMNTCIE, LLTORIC X0 RN SN OB LR & H
LTW5,

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
8 ___________
> 1.0E+03 |
E —_—R—-ZH—2
- - - BRI (D/WRTLAHL)
ToE+02 | e REERRAT2 (ENILEAEL)
— —BERAT3 (EHEERLL)
1.0E+01 |
1.0E+00 - . : - - . - : -
0 5 10 15 20 25 30 35 40 45 50
EiiE0OEE(h) JOB No.MA47BNT2AE--3GBU007

FIX =7 1 Y TS DRI OBREDR (AT R)

FIKEY, 2REDREEZEE LTR—Ar—RZBITHDF (104 —4—) LDl D,
EAOWEOD FIZI0RRE, RIA4 72V AT LA ODFIXI0~I0RETHDLZ Enbnd, =
LY, EBHEELAORIA T2 VAT LA MFIZE LD FIRIO~10RE L b7, =71
Y IAZKET DR FIF RN AR N OBREDRITIEINEER R RTA T 2V AT LA DFEEPRRKREN
EEZD,

Q@) 7oy vary s =N TORI T TIZEHREDR
(a) A7 ZE TR IZHONT
A7 ZETNE, =T a Y NVEGDREN T —ARNICBITT 256, KUERGH LR
EALTOEBRRIZE N T2 T 1 Y LS I R I 2 U 72 CRICEARE L TR B BR
EEINDBRTHD, A7 TELTICBITHZT Y ARED A D =ALE, T—I/L~DIE
ABFDK & OFEZERKIDN T — K % EFH L T <BRICBIT 2 EEHERENEZ 6ND,
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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

il K24
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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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HI0K  HAWEFEICKTT A D F O kg

(d) WBISIC L DEREZDRA~DHEIZHONT

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 URIE CENENRE S EE DL WRIBRIZ O TIRED E~DE B LR L=, FORE,
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,

¥, Cs 1, CsOHDMBAITZENENL 280 C, 272.3 CULESTHY, 777
VTV MR FIPRMAENTC s 1, Cs OHMERETDH Z L1TBE I WA, 71
vay s T LD VNEE T OC s T, Cs OHO—ENKARE~BITT 2 Ak
WRH b, 72720, TOHAETYH, RI7A4 Uz W OISARETE kS LEE 20 L5
DC s —137HHE (FRFATHRITHIIS TBe) ICafEshd EEX LD,

X3 LAY ORI EA - FEARER - PR - LR A FREE] 19974FE11 H 20 H
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A 60
A
J 40
& AR BRIE NS USSR K 2 A SR R O BRIE GROLOME) 0 JEhIc f
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=20
0 24 48 72 96 120 144 168
Wl OB (h)
I VT vvar s =IOV T —LVEOHE
ok FHmS:
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. % RN 2R~ D EMRTO BT A D =01
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BT HAKEES (K955 %) FHY
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AN AR T
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FT Ly vay e T ) IR bl o7, I LR
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um AU FEVIRICBENT, RHEANS
\ VR
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il /23
JEFIFRAN A g I 35 1 % R & 5 320 B ARTEAR RIS DWW T

(1) X S RO BRILERORE

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

R,

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

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

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

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

%:: = —Aap (1)

log( (L2)

fi—%p P-:I‘

':"‘dz_

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

1 ] (1 A5 10
B0xE0-0 10°

Ag=— V9.0 x 1074 (:£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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SPARCaZ—RICE23EMENNCUKAEALORPOSE I DONIZT{TONT=ERLH 5,

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

(1) SPARC=a— Rz Xk 23tHEMER
Standard Review Plan 6.5. 58| HAE* B WT, SPARCa—FREZHW-L I FEDZS
TEUTIZEDBREDR AR L T D, YZURTIE, Ma r k — I BRI SR 2 x5
ELTEMESIFRE (1), HiRESFE (Cs 1) KOHEHKELSIFE (CHs 1) x4 527
T TR DREDREFTHE L T D, FHRFERIIBIKO LB THY, L S R
LD F 3/ NCIORRETH D,
BB, BELLFS S —7 AL, RAFEILEREREATH Y, ITOFEERZEE LT
Al
- W PERF IV THIEER O AR R 23584
s BRI OMAIY 2T NMIEET L0, R FEOLAVEY T Ly g s s T om AR
G bl
< JFTIRE ) AR O EAR IR O R AT X0 mEM D U fER, F DG  5A

$¢1 P.C.Owczarski and W.K.Winegarder, “Capture of Iodine in Suppression Pools” , 19th
DOE/NRC Nuclear Air Cleaning Conference.
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“Here the I, flow rate is fairly high until 148.5min, then the rate(and incoming
I, concentration) decreases. These decreases cause the pool scrubbing to become

»

less effective at the iodine concentrations of pool.

(2) UKAEAKU'POSE I DONIZTITbi =56
L S RBICKIT DA T T X BBREDRIZONT, UKAEAMEKRPOSEIDO
NEIZBWTERBITOIL TV D, FRIKRZFE2ROFEIM, EREMEROFERFREZE1E
FOGE2RIRTH, FoRo LBy, B LS FRODFI3R/ITIATHD,
2 AXVRAOU 7 VA (FEAKBGERBEE A HE (SGHIR) ) OS] AT KT 5
B BRI DIRFF 2 AR 2 T- 0 D FEER
W3 AL ADR—IV » = T —WRFTTIT O K ~DHTARE YFEOR 7 Z v 7T

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

i AL 4-5




NT2 #HO fifi &-270-4 RO

i /25
L F IR AN TS BaAh ~ DR BUE R D B S DR EIZ DN T

RE~ORHEE, PSRRI PR s~OiiE&GZ R L2 L THIET 2, (B
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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i 51



NT2 #HO fifi &-270-4 RO

FoF  JtEIE OFHERE R (h - AR O 7 L — TN D M IETR)

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

S/ C~_y b D/ W~k S/ CRyh D/ W~k
Fi A A #94.3X107° #94.3x107° #99.5X 10! #79. 510!
Cs I1H #96.2Xx107° #96.2Xx107° #91.0x10°° #93.9%107°
Cs OH# #93.1Xx10° #93.2X10° #94.0x 107 #97.5X107°
C s ™" #13.4Xx10° #13.4Xx10° #14.5x107 #97.2x107
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T e O % #96. 7 10°° #96.8x10°° #98.9x10°® #91.4Xx107°
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OTM I Rof@ S5 —FF DI ERT FH T OBIIEEIZOWNT

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

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

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

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

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

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

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

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

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

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

& e P -

P Saom ERusnEn Ul R L L

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

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

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

Hil - RSB S . HP (http://www. tepco. co. jp/cc/press/11040609—j. html)
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T 572, H - KR OKHFI G A MET S5 L & Lic, MiET 2124720, TMI
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2BV TNUR E G — 14650 %01 FLIEFIH FIHE &l LT %,

il 54



H55% MAAPHELGHRELNURE G —1465D0O4HE O il

B ERG RMG L, v
> T B EE A R S
% 3]

SRS BAG L, VAR )
JRF AR E N BB 5 £ TO

1

MAAP

7\%@4 \N‘f/]27 SN\¥5

FI27 4y ~#93. 3 HER[]*e

NURE G—1465

~30 %y

30 r~2 K§fH

NT2 #HO fifi &-270-4 RO

Kb FLLREEAG (REHEAEE 1000 K ) ~RBHARLBA A (PVBHEEE2500 K )
X6 AR E LRWSEEIZR T 2R GREERH CREHE 3 W TR KIS
F Y RFFEN B GBHRICITE S 220)

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

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

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

FLCs tROFETIFEILEZEOFNEREERE LY, KIZHCCGHET 2, GUOEHERE
522 IR)
Fos €7} = Foson (7] +M%: X“T:: X {Fes{T) —Foean(TH GLD)
Feo(T) BRAITICRIT 5 C s O EIE
Feson(T) CHFAITICBIT A C s OHZ V—7 Ol EIES
Fesi(T) CFRFZITIZEB T A C s 1 7 A—7 Ol EIG
M; AZIEE#ZO 1 OFNEEEE
Mcs AZIEEZOC s OFNEFEEE
w; I oo TE
Wes : C s DY F&=
2) - KR EOEE S V—T
e ARHERMEORFE 7 L — 12O TIE, MA A PR B D7 U EIA 3 8T,

MA A PNTOFRER B LN C s DfigHE|
—M%@ﬂﬁ%ﬂmbfmm%A%ﬂﬁﬁé
2T, o AR OIS T B HEIS OB R D BT, KA SR kA L
ﬂ%«@Wm_owfiﬁwx,ﬁ%%@%m@ﬁzw_owficskﬁ~_&é%®&b
. HGREAD S 16SHEFIRGEM TR T D C s O EIGITM T 5 Ml tE 7 )L — 7 O &
A@%%iNUREGfM%Tﬁ%ht%4’%LM&LT 2K ORI FED Z T 5,
7z, HOXIZ, NURE G — 1465 TR S AU7ZASIRZRN~ D IUIHEIS 2787,

G, MHATZNV—TORHEE,REINURE G

i 55



NT2 #HO fifi &-270-4 RO

U ARZS SR k78 LB ~ D Jik ]

FITY =F. _r162m: s ¥, FuGidi (K2)

'r"c; Fimg A58

Ut A e 20 D IR B~ DA ]

Fi(T): FEAITICB T %1% H OMA A PR 7 L —7F Ot EE

Fre(T) ﬁ% B DHH AT N— T DRHEIG

Fes(T) : BEAITICE T 5 C s OgHEIA

v i : NUREG—4651251F 2i%H OMAA PR /L — 7N T 2 BfE 7 L —T O
JFF AR A A~ O T R

¥y ¢ s: NUREG—14651281F % C s ICH Y DM 7 L — 7 OJRUTIFRE A S~ OB
HE

T WA SNt - (RHEERVEOETE 7 L — 1%, KiFIRE LTRSS EW, Ik
FRORITA T2 NVAT VA EICLDREDREZ T D EZE2bND, LIzh-T, H -
EAERVEORFE S N — T DR TR EBA~OIRZNCON T, REZIC X DREDRE
ZFT5HC s DIRHBENTIENEEZ HND,

F7o, P ARFERMEOFE 2 L — 71, C s ICHANTHEFFEMARNICKEENS
BRDR L, BEREA~OHERL DR, LD o T, MMARE KN LEE~D
HHZ DWW T, AR NP KRR SN % b, BERSEICAAE LIz ik
W DFRIEICLENKRRA~DIHHAE U D C s TIEARL, PR SR Tl
L, BEMESED) D OBMELH D 22WA A DBHEIEG DIRDTENTIENE B X HD,

UEDZ Ene, o REREORE S L—7 0 [&EZIC0T 5 HEE] 13,
(BN RBIT DFH AT N—TFIEC s DFHEE ] I+ 5b0 LT 5,

%67% NURE G — 1465 TODJREA M RN~D i HHEE

7 —7 JE - AP RS M2 B2~ D Fig L 8
Cs 0.25
TeOs Sb 0.05
Sr0O, BaO 0.02
Mo O 0.0025
CeO, 0. 0005
LasOs 0. 0002

%8 NUREG—1465MDTable3. 12 [Gap Release] M X [Early In—Vessel] DOfEOFN (NU
RE G—14657Tl%, [Gap Release] , [Early In-Vessel| , [Ex—Vessel] KU\ [Late In-
Vessel] OFFRMERT = — X5 L TR PSR IRN~OBIHEIS 2 52 T\ D, A5
M FGUIR AP RPN 7OREE CTHEMIOR T 5728, R FEIRZEERTE TOWF
DO ZET 5 [Gap Release] &N [Early In—Vessel| OfEZ W5, )

i 256



NT2 #HO fifi &-270-4 RO

251 RO EFHEEFE SN T

RE~OR R, TR EICHHE L2 FNERERE] 12 IMAAPIZE D EHE L 7-fE 7 L —
7 k@%%*“%«@mm%ujéﬁbé ETHRIET D, AHHICB W TEELIZMAAPIC
B A NN—T L KN —T OB EHEIRITTT, 728, MAAPIZBITAK@EIS L—7 L
NUREG—14651Z81F 57 N —T7OHEITHEIKO L B0 THY, SHEEITENTH D03,
B> TV HERITFSETH D,

1€ MAAPIIBITAEMIN—T L& TN —T D&

a7 — R
i W A¥R Kr, Xe

Cs 1% I

C s OH¥E Cs, Rb

S b#A Sb

TeOJH Te

Sr O Sr

B a O B a

Mo O35 Mo, Co, Tc, Ru, Rh
CeOyJH Ce, Np, Pu

S La, Y, Zr, Nb,

La:0.0 Pr, Nd, Am, Cm

K1 ARFHIIZIEWNT [TeHH MO TUOJH] O LV—2x9 D5MA A P RETHE
NErD=D, G E LT,
[FP OO¥fE 7 V—7]

(NUREG-1465) (MAAP)
)" =7 575 1 ) =7 KfE
1 i H AlXe, Kr 1| #HHMA
9 a4, Br 9 Csl
3 7 V7Y @J&iCs, Rb 3 TeO:
4 T IV T —T 4 SrO
Te, Sh, Se
5 N OL - AbsFoN 5 MoO:
Ba, Sr
2 6 CsOH
6 =24 R/ -
Ru, Rh, Pd, Mo, Te, Co 7 BaO
- S A Kl 0.
* | La, Zr, Nd, Eu, Nb, Pm, 8 Las0s
Pr, Sm, Y, Cm, Am 9 CeO2
8 VO AT N—TF
Ce, Pu, Np 10 Sb
11 Tez
12 U002

1K MAAPKONUREG 14651231 27 V—7 Okl ([ ERFHE R OF M
AR DT T 7 VT v M a— RiconwT) @ 558 MAAP)  (kF) )

i AE5-T



NT2 #HO fifi &-270-4 RO

%2  C s ORHEIE OFHE A SN T

C s OFHEIGFIZHONWTIE, Cs I ZV—7KOC s OHZ V—7DOlHEIES, TROC s DJE
FIFEIEEZOFNERBEET NI LOC s DO TFEEZHNT, FTLORUTELVIMHL TV,
Z 2T, OB HERRIZ OV TORT,

'rr.s{?f:' = P"i,sﬁn{ﬂ + ::: ‘;":‘r’ K A Fog (T —Foep (™ (1)
Fes(T) t FFZITICE T 5 C s OHEIEG

Feson(T) C FFZITIZEB T 5 C s OHZ WV —7 O HEIS

Fesi(T)  RFATIZB T A C s 1 7 A—7OHEE
M; AEILE#/O 1 OFNEREE

Mcs S ILES O C s OIF N FEE &

w; LD+ &E

Wes : Cs Dy FiE

1. Cs lIZ&EENAHC s
[IZETCs TELTHIELTWALEYD, Cs THIZEENACsIE, Cs THIZEEND T
DEEIZI LOC s DHFEOLEZRETHZ L THET 5,

Wes
Meaean (T3 = My X 3= X Four (1)
Mesesp(T) : FEAITIZB T HC s T HIZEENDC s DI E
2. CsOHIZEENAC s

CslICs I XiZC s OHOWTINMDIBETIFEL TWHT28, Cs OHFIZEENSC s
L, 1. THEHLZCs IHIZEENDC s 255K ZETHEET S,

W,
MeizaamlT) = (Mo, — M XW?) X Fesan(T)

Mcescomy(T) : REAITICHB T HC s OHHIZE EN S C s D&

i 258



NT2 #HO fifi &-270-4 RO

3.

C s OBHEIG
1. k02, THLNC s OfiEZC s DIFNERERTHRTSZ LT,
BT 2,
— e Mﬂs{m} (F) + “c:s{' aﬁ}(-:
A

(T3 + (M = Mies) X FoonlTD

i b 13 ) --l-n_l-l.r_u! R~ s
= Hc-
W i
MI x_py? XF::.:J’(TJ + (M::s = M; XTVIETE) KFc;aﬂfn
B M

= Foaon (T4 g e X (o T) ~Focan (1)

¥y

1 59

C s OtiElG %



NT2 #HO fifi &-270-4 RO

£E3 MAAPFHHERELERNURE G — 14650 HEIEIC SN T

BT L Gl ~DEF G R E VISR T AMA A PSR M ONUR G —1465D i HEIA 2 55
BRI T, FERDOLEY, Cs KRTIZOWTIEIMAA PFTHERD TR RE W, £, FHA
IZ2W T, NURE G — 465D HEIE DTN RE WD, ZHUTHEES —OMEE ST U 4T
X, FRTFEKICEDIFLAFERAKT D 2 & THELDNICEESIRIEDREIN — 8 ET 572 &
25,

F8F MAAPMHTHEE L NURE G — 14650 gt HEIS
MAAP NURE G —1465

i A #30. 95 1
I #90. 78 0. 30
Cs #30. 37 0.25

il 510



NT2 #Hi® #HE-270-4 RO

i fE 6
M~ DILFEHE DEREIZ DOV T

MR~ D BSHEWE O E, 51 KIRT L 5 CibEi s Lk EIc L - TRAET 5,
PEVEAS 1 BT < OB TEE RS, HEIRIESEIC X o TR H 105 EIS QLAEHE) 106 U Tl
HICILET D2ELTH Y, BUREWE OHRERE ICIERE 2T 5 2 & CRE I 5, ML
FEIIBEANC Ko THEHED-E A RAKICER Y IAE L, HIREICHE T - ILETHHRTHY, KKTD
T VEEE D P RS A5 A & KBRS [ O3S DB 2 Rt 4 v e 7 MAKKIC k> T S h

Do
E'!I! !
ol i!-'
o oweamm | A
T
L i
voavvaTy Mg |
TS AL g 4!
g !;'
AE S R Pl | i
X/ Q S vk D

j
ki I, veiiis § siesin P i W
-

/)
Y
MK - Rl E Bk il
B HEMEEAE D7 % B R

B MEEILEDA A=Y

B EE DR B EFEAGIZ 35\ U, MR O BUR TEWE OTRE R E & LT, HlEihs KON
(R DR E A BE Lo R EmIAEFHE L LTO0.5 en/s WD

PAFCIE, ML O ROWMISE 2558 LR m kA E f&LTO5mmﬂ%mwé ED
W APEIC DWW THEER L=,

X1 AHE O FOMBHI~DOIWHEEE L LTXL.7X107 cn/s

(1) FHAhFIE
MAETEAS 2 B 8 L 7o iR i Pe 5 (0.5 em/s) O AMEIE, #MErRaE 3 & Wb 52 55
L7205 30 BAE B 97 %fE% Ko, RaVEILAE O AR M BUHE 97 %iE L DlEZ R D,
Z DM ERMERAEEEE (0.3 cm/s, flifE 8 M) DOFEN 0.5 em/s B X TN & &R
%o WOMEUEFE R L ONBMEEAE RIZLUTO X D ITER S LD,

(a) HEMETRAER
FEPEILAE SRIE, T AARJR 2B JF7- )18 BT O MEERmM 22 2R Hm B9 2 Eh kS (1
mw%%ﬁ)zm&(ﬁI&A AARET 7)) (LT HEaiEgE) L)) B4 72585
2 6-1



NT2 #Hi® #HE-270-4 RO

(R U7z, YRS 4. 7 CiE, AT 2 HRE IR m S ST E LTWDHA, 22T
W TR 7158 B AT T A 28 O B L AR AT < Sl RIEIC W T (WD ) [T 5. 3] (1)]
WZHEVY, JHRREE = & ORI FE 2 VW CRHI L 7=,

(X/Q)D(X'Yl Z)i = Vd : X/Q(X'y' Z)i .... ®

(2/Qy(xy,2) Bl i TORMLESR [1/n]
x /QX, Y, 2)i DR COMIEE [s/m’]
Vy o IEAEESE [m/s] (0.003 NUREG/CR-4551 Vol.2 X 9)

(b) IR
BRI, PSR EZE DR O M ~DIRE 1L, BRI L 288522 1T 5, s R
(x./Q) v (x,v) I TFHEAEMF 4. 11 TV UTOLHIZERSND,

o h2
(/@ ei= A+ [ x/Q@y 2= 2/QCsy A, [ zziexp[ ‘
0

22zi
..... ®

(2/Q), Gy WAl i TOWPEILAER [1/m]
# /R0 .00 WA COMIE R S COMKHEE [s/n']

Ai BRG] TTOY v 2Ty MEE [1/s]

(=95 1075 x PrP® 2HEL )

P : REZ) 1 CTOREAKERE [mm/h]

. L) | COREREE A EE T B OSSO EEIE [n]

h HE S ]

ROPETLE =R S IBMEEAE R G5 LA RO RV 97 %fE s, wefEiia RO R I
97T %MEDIITLU T TER S LD,

FOPEILAE R LB R 2 B At LSRR RO B BHBEE 97 %E (D+©)

RCPEILAE RO BRI B 97 %fE (D)

2
(Vd © 2 /QEYDi+ % /QEY.0i A, \EE ziexp[%])
= 2% o .. ®

(Va * 2/Qxy.2i),,0,

1 2 6-2



NT2 #Hi® #HE-270-4 RO

(2) HRmILAEROBBEHBSEE 97 %iEOKRD S
MR EFO R HBSEL L, KSR SN TV D ¢/ QO RFEMHBSEE 97 %fED

RKDFFFNZIHASWCHEAE Lz, BAEMICIZULFOFIATHEEZT- 72 (6B 2 X&),

(a) BHFANCBIT 2R4:5M04:00, ROKORQEHWT x /Q, HfEbESR, WL ERE 1
Rl & ISR 5, 7eds, FHlixI SR G ALLAIMT BRRNZREZNZ DWW CIE, Bk G A0S
BIDx/ QREr &L, HMRELESR FMHLEREHEMELRER) bEr D,

%2 MoplX, iR E SWE LTEHETHY, x ./ QIT X DHMILERKOREKIZ
£ DIBHELAE R O MR EIL AR TN 2, FHld 5 50 S WS D HALIZ B3R T2 K]
IZOWTIE, HRmEEERITIEr LD,

(b) k7 (1) TR 1 KT & OMEmILEREZMEORE SN O R, /NSWHIHE
2 CRMHBUBEEDN 97 %BEEZB AT & ZADRERE, MEBEHILERD 97 %iEE T2 (M
RALEFROREHBHETH D0, x/ QOREHBME LB D),

X2 (REFREHRDY
VI. FEEHBRSE O REIEE D AT )7 1%
1. MREFHEIC D AR A
(2) 7 BHUROMXHREY, EREZIOMXHRE ZERIZOW TN WP R LGS, £
O BREHEBEEE N 97 WIS 7- DHHRE &35,

i 6-3



K222 BEZIIE,

WAL AERITE =
N\
- st | omE | km | xoq | FEEEE vkt N RHELEE | s
; (050 ) (m/s) LEE (s/m?) (mm/hr) \ (O+®)
(®) (@)
4/1 1:00 (;‘g) 4.3 F ox10-¢ | oxi0-? 0 N OX109
4/1 2:00 (;‘g) 4.5 E Ox107¢ | Ox10? 1.0 Ox10-8 OX10-8
4/1 3:00 (;) 1.4 F Ox107¢ | Ox1079 15 Ox10-8 Ox10-8
3/31 24:00 (;‘g) 5.5 D ox10-7 | Ox10-10 0 0 OX10-10
FEAM R 5 L ORI D7 xS Q ARSI A SWE L,
T O A 2% R R LA SR O B 2 FEII O 2
B HHEAE x/ Q HZFRmikaEF
M G AL LIS D xS QI No (%) (s/m?) @ +®)
T ks, MRILEEE \ [ o000 5 ;
Tualihb,
2 0.003 0 0
MRk RO
BB 97 Ml ~
00 97. 004 OX10-° OX10-°
WERLEROARZLTHY, [EEME O]@) 97.010 Ox1076 Ox10"°
X > Ty / QIEd L FIAIZIES & 1X /
BB 7200, -
(BERD  / QREFFE & LI 7 A2 5.,) X 100. 000 Ox107" Ox107°

NT2 #Hi® #HE-270-4 RO

52X HhERmELAEROREHBL 97 %flORDTT
Rt RG0S S WOHE)

(3) RS F

F I R O - F RS R OFHmAE R A 1 R, RIS RO BFELHSEE 97 %EAT O
2R ~EARITTRT,

KRR T, RRIEBGREMIZB W T 72 ICE R L Bbn 2 LWA G & & L TR
FEHBUEE 97 %EZERA® LCn5, ZOZ &b, HMEmLEROFMICE O T LIRS,
FEOBREZBE L TooIc#ilB L b2 K850 U TRBHBEE 97 %fiz
AT U7z, ORGSR, SHERmEILESR (RS0 (XEIERE R OR 1,22 f5~1. 34 SR &
otz 7ok, BUK, ER, RRLEE, BEIIRDLEREL REUENOHEZITI 720, BLVR
REME L TRE SN DRI ERO BB BSEE 97 %EiX, 4T LRI 5 LIRS
VAN

LEXY, X S FROWMILEEZBE LA EREE LT, wELEHRE (0.3 cn/s) O
1.34 £ (9 0. 4 em/s) P BARSFAIIZ 0.5 cm/s ERRET A Z L ITHMUITH L B2 D, £,
LS FOBMILEL BB LI-EE#HE X, NRPB—B322 LaR— St sE 107
(em/s) ZBIH (Wi 7 2M) L, defEikEEE (107 en/s) (Cxf LT EREFUAAR (=0.5
0.3) 75 1.7TX107% em/s ZEJH LT=,

72k, WA =S o0 SRR MR M OB RN R SR T O SRR Rl W T, BISPRSTE A R

T e 6-4



B, hEHEELE L TI1.2 en/s A LTS,

W3 (RBRIESHEDHEY)
L. $BEHERDE 2 5
ME R I0T 22T L, HEFESR TR OMELIHMET 2 b0 THLHDT, ZOHA
1L, BMEFEAMEEORZNIE Z 5 2 & R OEZ e UG R AN Z 2B @ LT, F
B RB S LD b LAHBBEE N S A TH - 2B L2V & Bbi 5 LR S &
ERWLUHERD D, O, fEETIE, KRB BRI N B BLE D A8 E F i
MR OMXHRE Z AT L, ZOMHBBEENRO T/hSWHOZIRSET LIZX - T, BEmEO
EENE LWVKRREFICHYT 20D LR X 0ICBETHIZ L E LT,
VI, AR SR O R KILHB DO FFNT 71k
1. FEXHRE
FEECIE, FHEFMFFHCB O TH S Il LR WKR BRI T OREEEL 720, FRREDH
BERITHEORBRICIES LTI7T %EHALTHITTs 2L & L,

NT2 #Hi® #HE-270-4 RO

W1 A REGHmAL R
Sk N %% 3 o ©):s Mg 2 B 8
et *axﬂ%f; Eﬁ%«ﬁ%f (@) ﬂﬁ%ﬁm%aﬁz (DO+®) (D+@) Ut s s
(s/m*) (1/m?) (1/m?)
/D) (cm/s)
JFRIFEZE | #8.3%x10™ #)2.5X10°° #13.0x10° #11.22 #10.36
Jﬁ%*ﬁ GE —4 UL -6 L 6 7S VS
HRE - %) 4.2X10 % 1.2X10 %5 1.5%10 %5 1.22 %5 0. 36
BEX A #13.0%x10° #)8.9X107° % 1.2%X10°8 #1.34 #70. 40

i 6-5




NT2 #Hi® #HE-270-4 RO

2R MR _RETICB T pFEmILESE (A RTPEER)
i Kook Bt +/Q i&i‘%ﬁﬁ%z%%z ﬁifﬁﬁ%ﬁﬁ@%ﬁﬂji@ R B
No (i) (am/hr) (/) (1/m?) BEPE 9T %fiE & D %)
) (D+®) (®)
8497 (;g) 14.0 1 6.4%X107° #12.9%x10° 1,22 96. 990
8498 (%) 5.0 #1.4%x10* #3.0x10° % 1.22 97.001
8499 (;Z) 3.0 #12.0x10™ #13.0x10° 1,22 97.013
¥4 P2 i (E, ESE, SE, SSE, S, SSW, SW, WSW, W)
53R HMEE EEITICRT R mbESR (A JREEREE )
P Bk 2/ Q iﬁ?‘%[ﬁ](jﬁ%ﬁ:‘ E’:A’Ii(j:%j—/‘@ﬁﬁﬂj%? R B
No (i) (am/br) (/) (1/m?) BB 9T %fii & D (%)
(D+®@) (®) °
8497 (;g) 14.0 #93.2%x10° #91.5Xx10° #9122 96. 990
8498 (%) 5.0 #7.0X10°° #1.5X10°%° #91.22 97. 001
8499 St 3.0 HKI1.0Xx10™* #1.5X10° 11,22 97.013
(NE)
%5 Mg if (E, ESE, SE, SSE, S, SSW, SW, WSW,W)
B4R BUEE TIREAITICET D MFERER AR (A PERSE)
. - - < /Q iﬁ?%mjiﬁz%%ﬁ EZIE(I%{)}Z%D@%&? SR B
° ) | m/ho) (s/m) (1/af) B 07 Wl & OHF (%)
(D+©@) (@)
8497 (;g) 0.5 FIT7.1X107 #1.2X10°8 #11.33 96. 983
8498 (%) 0 #4.0x10°° F1.2x108 $1.34 97. 006
SW o 5 ” " o
8499 OF) 0 K 4.0X10 #1.2X10 11,34 97.018
%6 BRI (SW)

1} 6-6




NT2 #Hi® #HE-270-4 RO

(4) BERFRECE T D80 < RRIZ 2T

HEORAERIY, FARERZRYET LIz =2 ) 7 - RA MIEnifle=41) 7 -
RA NERRE L, BN OB REREERI A BT 5 & & I FEEOBRIIE AR R ZER L,
TEEBORIT MELZEHT L L L LTS,

BB\ TCIE, BN OBENUIEEEZ T 255101%, BUBEXEIET /7 v/, TAFE
FOEMEZENTHZ LIk, KEmOHEREDIET S,

F7o, EBUCIT, FEEFORBRTRCEIE &V o 2RREIEC X - T, BN O SR E O
DPRNTEDLEEZOLNDZ D, E=X V7 - FRANEOHEMEEL Y FHELWHREED E
FAW B D FOVEHER R OB BRI T T 2 o A —Z 5T L 0 mRE L 72 D 5T 2 R
L, B LSBERNEL 2D EHESN DV — NMEZBET CRBEIT 5 Z 20— F EOREREY
OBEREOBEBRHICLY, HIXEHZXD Z EBAETH D,

i 6-7



NT2 #Hi® #HE-270-4 RO

M7
i X D FEOFMEREFHEIZ OV T

JRFFRERPOBHESND ZOFDOI S, BE L S RI=T ey VLR CILEREZ WD, A
BEORIZHOWTTZ T m YV ERNTERE Lz, LLTFICE DRI A RT,

(1) SEEHESHREET (NRPB) (2 XK 28
FEHORBRB T RRILBZEERIC L DR VAR — & (NRPB-R322*%!) |ZihE HEEIC BT 5
HRRINTND, RUR—FTIE, AL 5 FIZHONT, WIS 2 EE I3 5 A
DEFLINTEY, LToEBHESNTND
AEMNZKTT AILEEED “best  judgement” & LT 10° m/s (107 cm/s) ZHELE

(2) BABRFIFRIZ L oS
A A7) P L~ L 3PSA e 4. 8 ICILAE IR ICBE T 5L FOWMEN e ST D
« VLA TF IO LG TH Y, IWEREN/NEL, ERT 10 cm/s~107 cn/s
DI TH 5,
AL ATFADOWLEE, AROV A7 K UEN R T EEZT 520 TH Y, FHEZEFHmIZ
BWTIZDOLEITERTE 5,

PUbDzZ End, G K 5 ROMMELEEE T T 0 Y VORMELEEE 0. 3 cm/s [T T/HE
W2 EBWNZ D,

Fio, JRFDFEEHFNIL, a7V — K, B, SAEROKRL THEISNATHDERZT 7Y b~
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NRPB-322 ANNEX-A  [2.2 Todine) OHH

2.2.2 | Meadow grass and crops

Methyl iodide

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

the viewpoint of making a conservative estimate of deposition flux.

2,23  TUrban

Methyliodide

There appear to be no data for the deposition of methyl iedide to building swfaces: the
deposition velocify will be limited by adsorption processes and chemical reactions (if any) at the
swrface, for which speciﬁc data are required. No recommendations are given in this case. For vegetation
within the urban area (lawns and parks etc). it is recommended that the values for extended grass
surfaces be used.
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= 22 em sec!, Schmal ot 3l (1874)
0.7 cm Artificial! geass, u = 19 em sac™, Sehmel et 2l. (1973)
p=3cm, 55 Ku, £19.5em sec™1, Wesely ot al. (1877)
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Eq. 22 with
u, = 44 cm
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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.'* =*# The theoretical curve appropriate for a smooth surfzce is shown for comparison.
Note that the theorefical curve is strongly dependent on the vilue for i+ and that Eq. 22 does nol
conlain a parameterization for surface roughness. For a preliminary study of the effect of surface

roughness a
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nd other factors, see Ref. 5.
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%1 J. H. Wilson and P. C. Arwood, Summary of Pretest Aerosol Code Calculations for LWR
Aerosol Containment Experiments (LACE) LA2, ORNL A. L. Wright, J. H. Wilson and P.C.
Arwood, PRETEST AEROSOL CODE COMPARISONS FOR LWR AEROSOL CONTAINMENT TESTS LA1 AND LAZ2

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

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

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

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

(8) Density of Suspended Solids. Among the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/em®) or Si0, (p = 2.2 g/em®) from the concrete and
UO,(p = 10 g/em®) or ZrO, (p = 5.9 g/cm?) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/cm®. The upper limit is chosen based on the
assumption that suspended UQO, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

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

[+] =

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

where o(w) is the surface tension of pure water.

(10) Mean Aerosol Particle Size. The mass mean particle size for aerosols produced during
melt/concrete interactions is known only for situations in which no water is present. There is
reason to believe smaller particles will be produced if a water pool is present. Examination of
aerosols produced during melt/concrete interactions shows that the primary particles are about
0.1 um in diameter. Even with a water pool present, smaller particles would not be expected.

T /& 8-6
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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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MED 5 %I L HWAM T O X 5 RPERAICLY, BER»DOKUKIR X 2 FigH&ED
W), E£7-, MR (FEEINELK S ENT TN, ARG QR R) O SR
HOBMBLETHS72Z &b, FllHlESh [(#) BARFFESEE BEHART
SRR D2 fRHTIZ 31T D IR O %0 & S % 3R 2% 723D 0 B SEBR i FL 1 : 2003 (2D
&, EHERE AR R, BB RS O P 0 B FEER (1982 42) LIREIZHE
RENTRERED IR, 2005 FFEOREGET — X & V- CRR I B A FEi LT,
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(3) 2005 FEFEDRGLET — 4 & AW TREFTHMIT 25 2 & O 4%

BEFHHICH W DRGSR T — Z IO TE, [EREHIEWRFHLE S N7z 1 FEOKRRT —# %
HEHL TS, KGH58 (B3B2MR) TIE, TOEORENELIZRETHH0ENERFORE
HEORZERZHNTHET D2 ZENEELWNE LTND,

bz Ent, 2006 FFEDORET — X2 HNDZ L ORYMEEHORLET —H LIk L,
PLFIZOWTCHER T 5,

- FREF IR ORLEFH R D AR B

- BUREAERRE

(4) FREFHRFOMEF R D AR & BB RE O FEAMRE R
(a) ABEFHIRF OMEF RO DHEXHEE D FHT DOR/GR & DR
AE OB E I W AR IC OV T, BRI WS RS (2005 ) & &
BroxG (2016 ) L OHEAEIToTo, ZOREE, 2005 4L TOMRRHEE™ X 2. 01X
10 s/m®, 2015 FPERRTIL 2. 04X 10° s/m* T 5, 2005 F-LEITKF L 2015 4FLED IR 1T
1 %O (REGHEEHIFLR O MR B DFELEB OFIPH 30 %LIN) TH Y, 2005 FFE DK
RT — ZI\TFFRMEIT R,
%2 HERBREICRIT AE GO 1 B 2 & ORET — & Z W T AR OB EE £/ S0
FnERIE L, TORBEEEN 97 % Y- DHAREEZEH L, &FMORKKEE T
Laq
(b) HFAFERE
a. RUEICHW-BIHIGEEE
BREICHW-BRGESIIE 1 RO LB TH D,
7B, 2BLLT, KEOKGEEE OKFHGTKRE, N EFER K GBI OB
FLERIZOW T B L7,

H1ER BEIAW B

TR E A HRHES T s

@D 2001 44 A ~2013 43 A o S H PRI b
(HEER T 10 SE DR FET — ) (#7510 m, 81 m, 140 m)
2005 15 - -(ﬁ%@%ﬂgﬁﬂi%? 140 m)
2005 4E 4 H fry 1L W, 5L M, mn

~ @ 2004 44 4 ~2016 43 H
o P <HE>

2006 4= 3 A (5HT 10 FFDORRT —H)  KEH RS A

o TN IR R | Mt S SR AL
B

3 2008 TG T — 5 O KRBT T DIEFHED 5 B5
K4 HOHPYBLRI AU L STn 1R OB RO 7 — 4 Th 575, RGO R RAEETE
R 5 1 A
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b. FRE L

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

MEMPIIHE 2RDOLEBY THY, BHOK[ET —F (2004 4F 4 H~2016 43 ) ZH\ 7
BATH, AEAME (BR=E) 5 % TOEABIID R, BERBIMI W, £, KEFEOR
LEEORGET —ZIZBNTH, AEKE (BRE) 5 % TOEAEITID/2 <, 2005 FEDR
BT — HIIREE LI S e,

B2k MERME

K
S5 B 5 =
WEE | sEHE |4
' B ws | s | Amawy | O
& 10m . 110 PR ) A
m~ m =

& ST

® 1 0 18 3 1 - -

2005 4F

@ 3 1 & 4 1 1 & 3 i

%65 (D :20014E 4 H~20134E3 H (FEREEHT 10 EDOKGT —4)
@ : 2004 44 I ~2016F:3 A (LT 10 FFOLET—4)
2006 FFEEIISRG T — Z DR @ T2 DFEFHED B FRS

6 BB S 81 m T MER B OHEREMT DT — % Th 508, KEDOR RN A
HeRRA B 7= O 3T
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(65) BEFMEIC X 2 FHEE OB EIHHIZ G 2 D8

BLEAERE IOV, BB BB 17 HE, BURFSRA HESE 10 HEIZODWTERER
REZEIT> TN D,

FREFHIIC AW D55 (2005 4R ZHRAOKRRT —# (2004 4 4 H~2016 43 H) ITTHRE
L7ofER, BROFEALUIM EF 140 m OBLRIMS T 2T HEF 4 HTh o7, FEHINZHE
DWCTHERT DL, BAISNZHB IR TRABIHBEME TCHY, ZOHMIENE, E, ESE,
SSWTH5D,

ZIT, B ORET — X E W58 O EFHI~ DR E LR T 5720, FHIN7-& N
DOFARIIEEEIZ DUV T, 2005 4R L 2015 AR 2 3 KD L B0 ik LT,

ENE, E, ESEIZ2W\WTIX 2005 425 L 2015 4R 1% 0. 5 fi5~0. 9 f5FEE OFHEE & 7a
D, 2005 4FECOREMITRSFROREHE & 72 > TRV, MEEERA~OREL 5 2 20, 7,
S SWIZDUNTIX 2005 ALK L 2015 4FRFEITH 1. 1 5 OFEXHRE L IZIEFRI%ETHY, £72, S S
WA BE 28RBS < ARG FE DB KITAL & 1372 B 72 T DR Rl ~ DB X 2,

53 & TR S Mo A5 N OAH R B O MRS R

A FRXHE BT (s/m?) FRRHIREET (s/m?) K (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 L EREHIC R T 5, S50 1 K Z & XL T —
Z O TEM O REZ/NS WP REL, £ ORBHHEN 97 %2475

SRR & B
6) & @
2005 FEEDRRT — X WD 2 E DO E R ORGSR T — X & ORI X 0 3l L 755 R
FUTDERD,

(a) AEHFEIEOMEFEIZH W DFHSIEREICHOWT, BEFMEICHW SRS (2005 4£5) &
FrORER (2015 ) TOHEMBRIZONTHRAITo 2R, [EHEEHIRMEIN TV D
SHREEDAEZEE (30 %LIN) OFPHIZINE D, 2005 FEDORRT — X ITRERMEIT 2,

(b) 2005 FEEDRGET — X IZOWTHEERF DR XL T —4 (2001 44 H~201343 A) KW
BHTRET — 4 (200444 H~2016 4F 3 A) TEREEMEEITo7o/R, FTHEIIV L, A
BRIV, £, [BIEFHC AT Z BRI TV A RFOIEEBEDRRT
—ZIZBWT Y, 2005 4FEDORRET — X ITFEAFUI D2 <, BEE LIRS0,

(¢) BHAEREIC TR S BRI OFHEEICOWTIE, KRS T —4 & TR, &
HWVE, IFFERFLE - TERY, BREFMOER~DOEEZ 5220,

UEXY, 2005 FEDREGET —# ZEaHlilc VWD Z LI13H 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,

M 11-7
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@ 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=

fili & 11-9




@ 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
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 | 2219 | 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 | 2,92 | 2.36 | 2.48 [ 2.38 | 2.37 | 1.90 | 2.42 | 2.68 [ 2.52 | 2.42 | 217 | 3.07 | 1.76 | O
ESE 1.32 | 1.95 [ 2.02 [ 1.75 [ 1.78 | 1.60 | 1.68 | 2.15 | 2.14 | 1.88 | 1.83 | 1.77 | 2244 | 1.22 | O
SE 2.96 | 2.68 | 2.94 | 2.19 [ 2.64 | 2.86 | 2.81 [ 2.98 | 2.96 | 2.60 | 2.76 | 3.36 [ 3.35 | 2.18 [ X
SSE 5.80 | 4.93 | 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
SwW 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 | L.15 [ O
wsw 0.95| 0.82 | 1.05 | 1.13 [ 0.97 | 0.97 | L.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

1) 20064 BEITERE148mD T — F I/ of XDREDBRH -T2 72 DAL, 2004FEEBML T,

® FEARER (EH)

(N R S BEIFT)

ST - DA RSB (%)

_ . ‘ _ . o e | IR (5%) | IE

2004 | 2007 2008 | 2009 [ 2010 | 2011 2012 | 2013 | 2014 | 2015 | *FE3fE 2005 I iR O'fzt;-?d

. X FEH)
2. 64 2.15 293 | :2:11 2.33 ] 2.34 ] 0.80 | 0.56 | 0.94 1. 00 1.76 2.47] 3.74 | 0.00 O
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
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
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
11.69 [11.62 [10.66 |12.27 [11.79 | 12,18 |12.28 |13.73 |12.06 |12.35 [12.06 10. 841 13.89 [ 10.23 O
1.5~5.4| 7.47 | 7.33 | 6.90 | 7.80 | 7.11 6. 84 7.96 | 7.82 | 7.11 7.86 | 7.42 7.32] 8.42 | 6.42 O
5. b~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| b.83 | 2.89 O
6.5~T7.4| 2.45 2.43 2.27 1.93 1.32 2.23 2.79 2.565 2.47 2.17 2.26 2.56] 3.22 1.30 O
7.5~8.4| .11 ] o8 | 0.99 | 0.96 | 0.48 [ 103 | r21| 145 | 1.37 | o5 | o7 | 11| L70|045] O
8.5~9.41] 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 @)
9.5L0F | 0.39 | 0.34 | 0.32 ] 0.21 0.15 | 0.31 0.50 | 0.54 | 0.37 | 0.36 | 0.35 0.39] 0.63 | 0.07 O

1) 20064EEE I LIEEI4BnO T — I ) A ZOBE R H oA L, 20045EEZBINL .
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S THA L THD &, HRHRE O3 5 BAEOHMREDRAEDIE, 30 %
INTH -7,

ZOZENDL, VEROKGERHT S & SITRERIT, KREBLOFEEBM - T
EETHHO0, TOREIISIEERELARVOT, 7, VERIOKRERZE AW T
T oL L LTz,

ZOHAEITIE, TOENE L %Mﬁﬁfﬁéﬂxﬂ%%#@ﬁﬁﬁ%®%ﬁﬁﬂ
ERWCHET D ZENEE LV, £/, 2E EOKGEENEFEET DAL,
INEADHFAT L ENREE L,
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i 12
a7 U — NEEDORILIZOWT

(1) Izt ®iz

AR S A T AR - FfEa (R R BT ICBT 2827 U — L
F] LGIFTJASS 5NJ &WwW9o,) ITESE, avy )~Mﬁf£%$ﬂsﬁ%ﬁ?§%§%ﬁ%k LT
R A L7,

(2) WERENIREE BEOHEE L
JASS NIZFEHEH SN TWD THIEL (1 3.6) ZHWT, LTOFIETHEE L7z,

O B @, A HERECE L D M B ME & R ERERMEOERIS %2 KD, HEER EO
(R N SY LAY o

@ JASS S5NOTPHX (f£3.6) I2XV, GKEEZO0 L LIEGEOMBEEMNAHER o,
L

@ a7 UV—bDELOEEEBELT, 0,05 30sx2LFI<, (FEHX 3. 10)
HEHERZE 041X JASS 5 NICREHIN TV AEEEDR T R EH THO WEE B O
FEERND 0.024 t/m® (cKfE) ZHH

»=Go+So+1.2Co+w (fi#3.6 L)

oo o HLEHENIAEEE (kg/m?)

Go :HAERMEICHT2MEME (i) (ke/m’) XBESR
So :HAFHEICKITLMEME (@) (ke/m’) XBESR
Co :#GFHEICBITAEAL MR (kg/m’) XBESR

w Ay U—brpogKE (keg/n’) XKZEMANZ0 LD,

HEE VR EALARE BRIV T (BB 2)

HEE BT AR E & O R/IMEIL 2. 016 g/cm® L 720, HEHGHEICHEH T a7 ) — NEE
T 2N E 8695 2.00 g/em’ &35,
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a7 J)—h

NT2 ffi® #HE-270-4 RO

e OGRS “EEFTERGLE L D) o OHEERBRARE R

o, ¥ b i {5 [keg/m3] {,x,; {.I{E (JASS5NLY)
A1 exo b | |inl G | Rt (b L) (HE7E) PP pp-3od
1 2.209 2,137
2 2.218 2. 146
3 R 2.217 2. 145
| 2. 201 2,129
5 2. 207 2.135
6 2,229 2. 157
7 2. 155 2. 083
8 2. 164 2.092
9 2. 156 2. 084
10 2. 165 2.093
11 2. 162 2.090
12 2.173 2. 101
13 2. 165 2.093
14 2,177 2. 105
15 2. 155 2.083
16 2. 162 2. 090
17 2.159 2. 087
18 2.203 2. 131
19 2.197 2.125
20 2.192 2,120
21 2.202 2. 130
22 2. 183 oL
23 2. 155 2. 083
24 164 2,092
25 2.164 2. 092
26 2.175 2.103
27 2. 149 2,077
28 2. 156 2. 084
29 2. 162 2. 090
30 2. 165 2,093
31 2,154 2. 082
32 2. 143 2,071
33 2. 168 2. 096
34 2. 168 2. 096
35 2.172 2. 100
36 2,154 2,082
37 2. 168 2.096
38 2.133 2. 061
39 ] iiﬁ:i'ﬁ' iz B 2.137 2. 065
B A R JE 5
10 Rk rdinad, — X
1 R 2.118 2. 046
12 2,137 2. 065
13 2. 117 2. 045
14 2.132 2. 060
15 2. 157 2.085
16 2. 117 2. 045
47 2. 148 2,076
18 2.126 2. 054
19 2. 155 2.083
50 2.112 2. 040
51 2. 088 2.016
52 2. 189 217
5 2,175 2.103
54 2. 181 2,109
55 2. 157 2.085
56 2. 161 2. 089
57 2. 2,091
58 2. 2. 065
59 2. 2.083
60 2. 2. 069
61 2. 2. 091
62 2.2 2.133
63 2. 2. 098
64 2. 28 2.179
65 2,172 2100
66 2. 169 2. 097
67 2. 189 2. 117
68 2.178 2,106
69 2.195 2.123
70 2.182 2.110
71 2. 164 2.092
72 2,174 2,102
73 2,176 2,104
74 2.183 2111
0 p=G0-+S50+1. 2€0
2| 2.016




NT2 fi® fE-270-4 RO

e 13
JR PR D DEBEN o~ OAIA A T~ HR,
77 Ry A VRHMIEET M HOWT

RFIF RN D OEES B OAT A 2 A <G, PR (Tl
) RO SRR O BRI R E B LI L TV D, £, 772 Ry v A VR, K
S S VR ISIE S L O B AR & L, SRR IS A L T0 5 o
LT 5, KHMIET VEE 1K~ 3 KITRT,

i 13-1



NT2 fi® fE-270-4 RO

Parand
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Paxand

1

BN o~ EHEE T L (2,72)
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