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Table 3.13 PWR Releases Into Containment®

Gap Release®** Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 0.5 13 20 10.0
Noble Gases** 005 095 0 0
Halogens 005 03s 025 o1
Allali Metals 0.05 025 0.3s 0.1
Tellurium group 0 0.08 02s 0.005
Barium, Strontium a 0.0z ] o
Noble Metals 0 0.0025 0.0025 0
Ceriam group 0 00005 0.005 o
Lanthanides 0 0.0002 0.005 o
* Values shown are fractions of core inventory.
** See Table 3.8 for a listing of the elements in each group
*** Gap release is 3 percent if long-term fuel cooling i1 maintained.
(FEEROK T = — KT REUFO LD CERENT NS, h

+ Gap—Release/Early In-Vessel
PEETEEREOF y v 7D b Ok (Gap-Release) &, AEIOERICH Y HTIFEBIEE
= TOFRLEOHE (Early In-Vessel) #IHIE,
+ Ex-Vessel/Late In-Vessel
RFIRE SR EE, FAOEREL» SO (Ex-Vessel) BTN WFRICHEREF Uitk 3E k)
Ol (Late In-Vessel) #A8IE,

- o
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MAAP 0~#121 5 921 f3~¥7 1. 4 BY )
NUREG-1465 0~30 41 30 43~1.8 B¢

WoFk RFIFHEAES ORI $E (NUREG-1465 Table3. 13)

Gap Release®** Early In-Vessel Ex-Vessel Late In-Vessel

Duration (Hours) 0.5 13 20 10.0
Noble Gases®* 0.05 095 1] 0
Halogens 0.05 035 0.25 0.1

Alkali Metals 0.05 0.25 0.35 01
“Tellurium group 0 0.05 0.25 0.005
Barium, Strontium 0 o 01 0

Noble Metals 1] 0.0025 0.0025 1]

Cerium group [1] 0.0005 0.005 0
Lanthanides 1] 0.0002 0.005 o

* Values shown are [ractions of core inventory.
** See Table 3.8 for a listing of the clements in each group
*** Gap release is 3 percent if long-term fuel cooling 15 maintained.
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BFIFEGRIEE, FAOERIFLHE O (Ex-Vessel) BTV WFRICHEF L SR AR
o (Late In-Vessel) #181E.
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Finally, there is @ general exp that the physi and ical forms of the revised
mo?lm 1€ defined in NUREG-1465 aze applicable to high bumup and MOX fuels.
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3.2 Release Fractions”

The core v release fractions, by rads Lide groups. for the gap release and early
n-vessel damage phases for DBA LOCA< are listed in Table 1 for BWRs and Table 2 for PWRs.
These fractions are applied to the equilibrium core inventory described in Regulatary Position 3.1

For non=-LOCA events, the fractions of the core inventory assumed to be in the gap for the
vanow rediouuclides are given in Table 3. The relesse fiactions froms Table 3 we vsed in
conjunction with the fission product mventory calculated with the maxs core madial peaking
factor.
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32 Release Fractions™

The core mventory release fractions, by radioanchde groups, for the gap release and early
m‘mddwmhnmlmm“kndmhbhlhsmudr&h‘hm
These fractions are applied to the equilibrium core i 1bed in Regul Position 3.1

For non-LOCA events, the fractions of the core & d to be in the gap for the
vanions radiommclides are given i Table 3. The release fractions from Table 3 are nsed in
conjunction with the fission product mventory calculated with the maxmmam core radial peaking
factor.
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TABLE 1 TABLE X

Physical Conditions Common to All Spray Experiments

Physical Conditions Common to All Spray Experiments
2 E ]
Volume above deck including drywoll | 21 005 £t | 595 m® :‘“;"m "’“"ag:"k g ovwallL | #0000 808 m
Surface area above deck including i TCE ATes. SN a2 2
drywell 6 140 £e? 569 m*® drywell G 140 1t 569 m
Surface area/volume 0.293/ft | 0.958/m Z“rh“ area/volume ' o.aﬂam’ 0.355/111'
ross-section area, main vesse 490 It 45.5 m
G, i | e Crosa-section axea, drywell o5t | a0 me
Volume, middle room 2 089 fe? 59 m? Veolume, middie room 2 089 1t 59 m?
Birtaoh Soeh. waiodle G 1 Sas frh S gl Surface area, middle room 1363 ¢ 127 m
’ % o Veclume, lower room 3 384 1t 96 m?
g::;amc. Iow-rl room g g:; g‘ l:tll mo Surface area, lower room 2 057 1t* 191 m*
ace area, or room
e 1 - Tctal volume of all rooms 26 477 ¢t> | 751 m?
Total volume of all rooms 26 477 l‘t‘ 751 m? Teotal surince area, all rooms 0 560 ft* 888 m*
Total surface area, all rooma D 660 It 888 m Drop fall height to deck 230 1t 10.3 m
Drop fall height to deck 33.8 ft 10.3 m Drop fall height to drywell bottom 60.5 1t 15.4 m
Drop fall height to drywell bettom 50,5 ft 164 m
Surface coating All interior surfaces coated with
Surface coaling All Interior surfaces coated with phenolic paint®
phenclic paint® Thermal Insulation All exterior surfaces covered with
Thermal insulation All exterior surfaces covered with 1-in. Fiberglas insulation®
1-in. Fiberglas insulation®
“Two coats Phenoline 302 over one coat Phenoline 300 primer.
“Two coats Phenoline 302 over one coat Phenoline 300 primer. The Carbaline Co., St. Louls, Missourl.
The Carboline Co., St. Louls, Migsourl, L bk = 0.027 Btu/(h 11°) (*F/It) at 200°F, Type PF-015, Owens-
Corning Fiberglas Corp.

B = 0.027 Btu/(h 1t°) (" F/It) at 200°F, Type PF-015, Owens-
Corning Fiberglas Corp.
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TABLE IX
Summary of Initial Spray Washout Coefficients

3y Observed, min™'*

lodine on Total
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A-T 0.315 | 0.31 0 0.20
A-8 1.08 0.89 0.365 0.96
A-9 L20 L1s 0.548 L14

*For first spray period, carrected for natural removal on
vessel surfaces.
YIncludes lodine depesited on Maypack inlet.

ZORRNE, BERVENEZELESETHEBAERE LA4, A6RUA-TTO" Particulate Todine”
OFSRE BT L, BRO@ET—HL Ty, KELBRELCLTHARY, ZhicxL, A7V AEE
ANE LEASTH, SfEULEAT LA BENMELTWAZ E3bhE,

1. 7-190




HFEEHT 3 BAF  HRINATRES @R r.0.0
1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE
KEFFEFT 34547

THIEER 3 5P

M, PWROES, AR TP LTEATEGEPOREFRT 7. L
KWeliian— 7 ERE LA, —ORS. MM TEETIRESRHES L e u,» T
L THIS000TH Y, —F, AMBH CERTS /) XAMILED-8B (BTRHSLD
AT e FDH , 20REE) Btk ARBTEATEAT V4 / ZADEK
AU T LS, Talt, PWRGHEMBIZNGTREROAT LA 2 X inddiF
BT En, FPREMRIESEREITE F,:_‘-I;n-'Jah.tl'f‘/-i'ﬁat"a\‘.’\‘sif'}rfﬁi- T
ACMUMEL 53 SaLb— P/ AARERMTEIELLE, 2, A7 L-TRECMAL
T, AMBF®2F L f FASHI20 wahrThHT, —hE VS0 TRy —AF 7 LT

a =% ZBT0I4Y » bimink RS L LE,

Lt 87 L h

o AEAT L1 RELO N R E 16 10 250
E 1 s AT FAEOE EIE R
4o
=
g o4
=
=
L.
15 20 25
BFMHA

HB1 A7 LA BREHROHLE

1. 7-191



1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

HFEAT 3 547 BRAIRED sk r.0.0

R AR, EA I AHoEE
wE :
: FOERFRER, ARG TR M

X BN E ofE

(375 810> i)
(Tl St oF3

(R 7okasE 7 L)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

LhExt 57 L

(BEEHE) NUPEC PWRILEEMRERE: M

#3123 PWREEHEERT

- 77 ) e | e
MH|TIF AHF E% |
HBTI b PWRAAL— T % |
i .
; ) ' TR 2000w ERLE
CVik 71,700m 12.2m | & xr—wityssr
cvilma 20m %
AT A s XRB 120 | _
AT A KRk 120m" e | 0.34L/min
S ZnmK WREXSSL | #fab—F X0
4 X o 10mm 1 2mm
AL AEME | 15001000 (F4ER) | 1470 WoE |
wHES ¥1i0he MR R ]
_ATVLAR 03K Bk
A7 LAER FiE M
CVHIREE 0.52MPa [
ST 0.39MPa R
A E 0.12MPa R N, TR
HSHEE __ 0.0IMPa L3 HeC{LA
CVIMiNE 415K M4
CvIImALL F) 100mm ﬂ?‘*"_’uah
_=70/ABE o | mx
Cill i 0olgm' M
Cale @ 1Zop [LF3 WiEl220
_EMPocaRE | 0 mL ] mE |
ERILE TP AL R 100y
MoRABL <0 (EH
Lt 3ALIMW AIRW HADOTR) .
BB — TR
RO R Ak
MEfama CVT i

[H:tR]

1. 7-192




WMREFT 3 BAF  HIFARES HBER r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

R B, ERASURAHOBEE (
£ T L

£

i

RS SO fEE)

R

L

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

BT
[ELF JEHE WA 85I 2 VB R EIC DWW T

FFIFEMERD BORAVEIZ OV T, A TIET 2B RICHRS) LBl —r A
Db, RAFHEMEBREANRIEBT AEHL —4 A THD KL OC ARIZEC CSEA
BLUCV AT LA EAZ RN — v A (BT 3EF PR E SRR OE AR RIoHE LR
ZVRIZAET RIAATEHEEREL TS,

FFIFHEMESRD LOR AV EL, FFFEEnERNEDSRBERED D09 FOEHLTOBEIE
(DiemTXE, BADESE QIR TREERT 5,

(1) RFIPHEMESRNIEN S B E AEA O LI FOHE
FemfE FHEE /100, 9 fELUF O 2\ 82 (RFANICFET 5 o bic BERO L W HHT 5,

L AR pe
Li \APi pr
L WA
Ly © @M
AP
F2
d . _
t DORAFEIEdEyoO By kT

(2) FFIFBMESRNED S RMERAEND.9 LU REVES
EAH LR T, FEIERE G OZ8 LT b, FFFEHRERNEDSEREREND0.9
f& & DR EWVBSITEREREO ., ARORELZET5, WAV RIIEERON, ERFHELEO
i, FRFEMEEE LERO —Xho/BONLEN S B, BROELT S,

BIHE T
BRI AR VEOREIZONT

BT IFHMESRD D DR ORIV T, ARMENE CRET 2T 000 ) LB —7 2
DI b, RAFHEMREBRNEAD R EBTIEHS —r LA ThHD TRANTLOCARFIZ EEE ABTE, &
[EEAEER S ESR A 7L A EABRESEET S — 7 2 KBITARFPRHERADES
BT R RIS L e AV RICHE A RIAAEEEAREL TS,

RTFIFEERPLORAVER, FEAFBWESRNED N EREREAD MEOEALLT OB&IE
(DicFTRE, BADZHGH QIR TREERTS.

(D) PR eE S ) AR i FIE A 0. 9§ LU F OH&
Feta (R ) D0. O LUF O 2\ SR 2 RFRNC BT 72 hIc BEMO AL VBT 5,

b _ AR pd

La APy pi

WA

WA E

[FFIFtEE BB EE

[T IFHE MR B P 76

WA “d” 1R AVREBEORE L FT
WaFE " [ TEHROREERT

“AE e

(2) T IPRR A S E N SR d e FIES 00, 9fF L W K& WiE &

FEAH LR, S ERE RO 28 AR 0, R aa RN E D 2 R AE 500, 9
f& & K& DBEITEREREO BT, EMOREXEZET S, WAV RITREROR, ERERED
i, EfFELFAZE LR XA L/ENAEDS b, BAOELT S,

[kfi] o
R

o SEIAT SRR
bk

1. 7-193




HFEAT 3 547 BRAIRED sk r.0.0

T T RN

ﬁ'f%:ﬁ%ﬁ*’ JEﬁH‘{I,\{t%IJFJ*Eﬁ ;%31'7‘3‘%1@1:@3}

: ol 4 B0
L7 IR OBER MBI 53 1o o DN b
KEFEEHR 3/ 4 FIF HFREERT 3 BIF
| = (e 2 _
N |E“ﬁ% B | W1 P y A EHERE B
: P ) P | a2k, PO
R = [
u 2k, P 1 \ P P, )
k-1 |
i ( *, P — Pus v ) |
L A
St | B2 ' | k-1 B p; \ I ERE RS LR
o s B B s (1 B T ]|
kzlk 1 .%.‘P‘ - . — R (5L) | el fep (Pusa [ 1 |
k, -1 ' | Vil o KB }
_ : : [,5}3 &] o EER
|%‘%| : BRE# L La?, », ) 1
. £ 2 IR E AR NE ] Praaks [ 2 ‘% Pam
Ti %F«mﬂ;ﬁ“*%; Pog  BAVOMOTOEN |
y o 4 RTFRREBNO RO
k DRUOKRK  Baa o )( 2 o B k BT AP N O KR O Mk _— L
Pam P k<l B Pia P REUE By [}(@'—1] Pi
FFIFEMEREP DDA VELE 1HIoRT, £/, LR (D, @) Tl~E&Rioh 65 6h [P MESE» DDA VELE 1 HiorRT, £, EEQO, (2 ThEgmioXhhofioh

LRAVELZEH 2 RIIRT,

B AR RN ZE 25PN OIE SAEHTHRE B (BE 490, 43WPa [gage)) RIS L7228 (890, 142%/ H) I
RWEFRAALEE LT, RFFEAESE) CORAVEEZIOHIAM (7 BH) 0. 16%/ B —E IC8E
LTWa, ZOR, WAV, 16%IC0T 2R PP ESETENIL, &b /hS WEMERE (8 26K
ELEELTYH, $3EITTT LB V0. 54WPagage]l THY |, RFIFHRMASNEMTERICH L TR
BEHBZATNS,

g, ERICIHBEOEMITESEENLL VLA, [EOKERE, LS CEEREFER L LT,
Boho{ED I bRKAMEFML TS,

HBAVERE 2@ICRT,

BT PR VB SSN OIE AT R (F S a0, 360MPa [gage]l) o@bis L=l 2 a8 (890, 144% 7 H)
CRBERAAEEL LT, FAFRAAESE» 0B VRE2HEINM (7 AM) 0. 18%,/ A—EIC
BELTWD, ZoO, WA R, 6% 2EFIEBMAESEN L, &b/bSWIEREETRE (@it
FEELELLTY, B3EoRT LB 0. 400Palgage] TH 0, B EHARNEMRITERIZ S L
THERMERLZATND,

g, ERICIHBEOHEBIIERRN RV, [EOESRE, BB STRERESLEE L LT,
BHNAHED D BRIEEZFFMHL TV 5,

[Fcfi] fEBIARsT Iz
L Bk

[FciR] fEBsdT o
LB igi

1. 7-194




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

THFEEAT 3547  HRirAIRE D

e r.0.0

: AR,

EFUIEHOE (
WA N g

A
I

FE#rOTH

i

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

B T

TSN R (0. 16%/day )

0.04

60 50 100 120 140 160 180
BE M thr)

20

AV

RSB HONR

il

e

b 5y

G WHEEMIES.

i

GIBEE

0.20

=

&

B

o o

E 1

B %

—

2 o B 3
=1 =] c o
(RB/%0) e X O B A Sl

0.00

60 80 100 120 140 160 180
B IChr)

40

BLEAFFEpMSRicnRILE

H1E EFFRmmaEsEnl

[fR] fEBIART iz

X DfEE

1. 7-195




TRF

Hﬁllu‘ﬁﬂi& (R& 35 oo #R:E)

W, BRI

FEEER S

[Fcfi] fEBIARsT Iz

X DfEE

HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

THIEER 3 5P

MEEFRE) FOYHO QO RIWUNIH AT AICH AR RWMUAIY HiE

ST M AR AL~ B0 D B E BRI @BWERENYY 5

[EUHH]

08l 0gi vl (i 031 08 08 or 0 il

T a0t 0

LTSS 0 i SRR

SN E AT - W "
i

VAR T BHE 0000 T R0 LR G Bt -8

oL THEH 00 G/ R e
T S ] |

=
=
(AP N Y ER O R RS

[
i
i
]
]
)
]
h
"
"
[

.

Bt | e e b ¢

|

KERFEEF 3 /4 5IF

(M) ety GRS M WNCH R Y- TR
PAE00 LT00N 15 W TS e T
(44 [l ke

081 091 0¥l a2l oot (8 1] 0 >

2O AL O T ARPINO T 0~

0

0 ETH AN W

§ VIR " O O T R W O TR AR )
7 R PR, i

fi

L VA DG AW
MLV R LR S

QRON) M B

A8 AU 0 |

i

— . __

- 800

1. 7-196



R RN, ERUREHIOM
Ay Wiy >
1, AfiEs o

HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

KERHEEFR 3/ 4FIF HREER 3 HIF
8 ; (] SRR I
¥ ] P s I R A B A S 9 S £ HIRE
\:§ Y - | =
Scls FI s 3
_____________________________ o LY o -1 &
"\
-BIAY “ g é | ¢
o | N\ :13 =} g2 |2
E \\ - i
3 i \
\\
- \
wh & b
iz > i
3 5 ad i
£ = ! &
e # | Tl | =
< 7 i 3 i
1| @ ! H.1| -
B i 7] i 22 (=3 &
H B | | S L \HEEEERNN] i5-l 8| 3
joisf | £ | § =
L S ey i & Ed
== H & ! s n
————————————————————————— 4 + | 8 z E
! * i e f
ga | iE i = %
sm | & i g
= { @
™. i L% #
3 | & ' :
o l
® !
! H
=1
1l E
i - - 3 © ™
. 18 L a =
~ - - 8 a® (/) YR
e e = bt =
(hep/x) YN

1. 7-197




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

RFE
i

21 FE#E A OF
3, ARG Fro Mk

%ﬁ ERSUZERIOMBE (X #o8E)

Tl &t oofa:E)

EEH S L)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

RIS
T =2 T ABFRERE 7 o« V¥ REYEOREICONT

1. T 7 4 LA BEEBEIZONT

T =a 5 ABKRELRBORMETF 7o X Ik 57 e S A EERROFRESEEL LT%EHNT
W3, EREOBEITF 7 2 AFIToWnTIE, MAROTEREICBVTT 4 Z B3 NN09, 9T5EL L Th
HILEEREL TS,

BWHLF 7 AV FDAEMITIH T AMESY — MRIZLELOT, =7r Y/ AE2GAR
BHERT, =7 e ART T ABMECEE, TS LickoEIRA,

2B S & R

s T =T AEKE LR Ok T 7 4 L
a. BERUEESRMEFICONT

HicHH o RE R AR B UM LR B o AMIRE T CoRE Bl CBE L L MFERIcBN T, R
TFIFK A SRMNIZI0CREREL 220 | KTFEEWERP»LDBREGESIC LY T=2F ANOEER
L85,

T=aF ANBEIIRER TIOCEEE TO LR THAD, Hﬁbf“
T AT LRI IR L TV AR 7 4 v F Ok s RS <. HEEMET
FTAHZ Ll e, BEIZOVTH, Hm%%ﬁxw$hmL#bfm&ﬁﬁtﬁu%ébw
D, T =27 AEKHERERZEEIE, 7227 A0 0EKRALLEZ LG, ThiZFE
BER END Z it 7o FOWMEMETTAZ i3y, LER-T, BRF7 415
£ VIR TE S,

BIF7=a

b, fREFERIZOWT
KRBT 3 BIF R4 B
& (38 Tha.
SN PR FEMERP L T =a 7 A~ AV LT e T2 ThRHgE SRS L
5 REFRYR (UE TEIME L= B E MR 2 ke TH B,

FIFOT =2 7 AR CERE OB F7 7 OFRFRERITNL 9 ke/

Zhit, EEZELEE LT, BRAESHORAV L TEEMETFHER7 L FICHRENS
LOLLTEELAELOTHS, 28, LHOFEHETHFREISFL LTHELE. (F3RRUE
1 HE& M)

LiEdioT, 7=a 7 AR ERBEOMEF 7o v 210, =7 o/ VE+FICHBRTE5E
BRHHOT, T 7 0 v BREHEY VIEETES,

EI#R T=aF AT LR MONE 77 V7 {RFER

R 7 =2 7 ALt
TAAFICHERERS i
7/ ik ®izkg
PRFFT fik #3.9ke

Bl 8
T = a7 AETERE 7 4 NV REHROBEICOVNT

1. #RLF 7 ¢ M EFBREHRIZONT

T =27 ABREEREOMBETF 7 s A2 L3270 S AMBRERRORMEEL LT9%2AWT
W5, FEOWEFZ 4 AFIZOoWTIE, MANMOTEREICEBNT LR 4 L7 BEDHENEREINLT
DL ERELTNS,

W F7 4 v Z OBEHT AL — MRICLELO T, =270 YL EEGAFEENAH ZERT
BRI, =7 e ART T AEMEICEE, ERTosLick xRS,

T = T AT LR Ofki 7 o v F
a. RERUEESEEICONWT

He RO RE B R NP DR % oS R T T oI M TR E L EEmESIC BT, K
FIFEMAESZNILICREL 20, EHFEMES P OBRERESIC LY T=a7 ANDIREN
L85,

T=aZARNEBERER CIZCREETOLR CHAY, BEERS BFOT =2 7224k
ﬂﬁmﬂﬁLrw%ﬁﬁ%74wihEjrwwﬁ%wj LTy, HEXETTIZLIX
7, i, BECOVTH, BWARRAVRIS LT EE EREHS b0, T=a

T AR ER R, T=aF7 2ARNL0RFREALHL LG, FhIZVRENRENRS
ZlEhwkEw, 7o AFOMEMETTAI LTy, LERST, BT 7 0 LY REHE
99% IR TE S,

li

b. RFFAERIZONT

HEHA 3 BIF DT =2 7 AL BOREL T 7 ¥ OREFERITNG ke 6 80 (R12#
#H 5 LR 6 H) Thb,

RS IR FIFRAESR P T =27 Afl~RA VL= T AT THREENS LW
5 RS 2R {RUE TR L2 R 0. 0kg T B,

Thik, REEBLEE AT, FTFEEHRERN NI BT e Y VR O OB
%&%m%f.%?ﬁ%mﬁﬁmaﬁiwLfétﬁﬁ%ﬁéi?f”ﬁnﬁ%éhébmkLf
Hili L2 b0 ThH, b, KOBIETHFRESFLLTHELE (B3RRUE 1 KER)

LiedioT, 7=2 7 AZMELEEOMET 7 4 L2 ICIE, =7 ay e Hyicifics 28
BN HD5OT, #lT 7 4 VAREDTEOWILMERTE S,

rad) Bl

B1R T=a7 ABTOMEBMOBKT 7+ A7 REFER

BHLF 7 445 T2 a7 REARLERE
JalBCHEIRILITRVALE 0.9 ke
RREEE 778.9 ks

[ Y EeBE A P R E N IR L £ T O TAMTE £1EA,

[Ffii] megRfIE

Whe AR, B
L LT 99% & AL
HALltoRYkE
FLTWAZ ki
L.

[AA] R
L B HHE
KT =27 A

M~nEBERE
waryy—rn
PCCY Th D D HI
WMoV Tha,

sJHIE AR LD oV
MAPbEF=aFA
H~nEBRENR
W e ot R BE S <

lxﬁlﬂlmm@

[i] BT o
e
[XiR] MlHito

i

[cfiR] fEBagdT o
i

1. 7-198




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

AR 1 A, JEFHS{I,\{tﬁiIJJJfﬁﬁ u&"Hﬁitﬂ#&&}

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

2. FO9ZET 4 NABREPRICONT

T2 T AEMRERBOL IR 7 A NFICLAER L 5 BRULRR L 5 ROBRED RO FHE S
ELTO Y2HWTWND, LIF7 A AFioo0TiE, Eilfefo El e it T hLEkESER
MR CETVWAILEMRLTWAS,

T oo P AEREREOL OB T LY
a, BERUEESEEICONT

LaFET s F 1, BEEET CORESEENMEN L BShoTHE Y, BERFEHFOL 50 iEE
BEORETHIIE, (EEEENET LS T BRERSEAE R AENN DD,

Fio, BEICHLTH, BRECHEROVGEBREDELRBTELN, ko LBh, HHERRELD
B LebT D RBEERAZHL OO0, T=2 7 AZRMEREEBERITZ, T==2F 24060
ZREALHLHZ LE, THEYEEN ERLZ Ly, LERoT, BEERVEEORRICL
D74 NFOUEPETTAZ Ld4id, 9B 74N FBREHEL LTHNIRETES, B, &
BEFGLREZ CREDRORYEOFMICOVWTIE, HftoRT.

b, WHERKIZONT
tm&ﬁwa%m&w4Bﬁ@?::?zgﬁ#mﬂmwx5#74»5@&%@!&.%M@

(FET AREM306kg (17 HO) . L > EWFRES (ER.G.1.652 L h)) TH

60

12, bmg (EHER 1egdi=0)

MM P IR F R aER LT =2 T AF~BA VW L L 9 BT THAREEI L LI F
PR AR E TRl L7 i R AN25e T B,

Zhi, TL #hF7 4 A2 1220 T (2) 7==27 AEEHLBN OMBIT 7 4 V% | LRIROF
BRCHELEZLDTHS (RESBLER). 2L, L5ROERBIIETERRESFELITE
BWloeL L, (B3RRUE2HBH)

LiedioT, T=a2F ALK ERMO L IRT 4 L& ITIE, XOFEHFCRETELERND
HOT, L IFET 4V FEREHNFE HIIRERTE D,

o ToaF ABEREREO LI B 7 4 L7 (LHER

LH¥T 0% F=aFARHRMEEE
74 FiclEEnS s
IhEE #125¢
AR #) 765g

2. LT 4 MVIBREHRIZIONT

T =2 FAERF RO LI RT7 A F I LA L 5 RRUTRR L 9 ROBREHROFMELE
LLTB%EANTIG, LHORTAAFICONTH, ENBESHEE CLEREDESREETE T
B LEBELTNS,

T oo FAEREEREO L T T s H
a BEERUEESREICONT

LAFE7 o2, BREEGFTTOREEEREN LAShoTEY, EXEHROL S /EE
BRE VR ThIIE, (EERIEET LT < BEDHRNE e 5Em1H 5.

i, BECHLTIE, EREOFERVBREDELZRIECE SN, ZOLED, HHEBRLV
B L mb T B E LREH A L00, T2 7 ATERMEBREEDHRIL, 727284060
TEIRALHDZZ L, FRIESVEENERS Z LAY, LER-T, BERVCEECEEICL
D7 ANFOHEMETTHZ LIS, LIRT A NVFBREDHEL LTH%IIMETE D, th,
BRI B 2 2 REDROZEEOFMIZ>WTIE, HfHowT,

b. MEERIZONT
BB S SIFOT =2 7 ABKRSHERMO LR 7 A L FORFFERIT, 1 4he 34 TH 5,

M IR PR ERP T =2 7 AR~NRBAVLE L RIS TAREI L L0 R
PR E TEM LB RS20e TH B,

ZHuE, TLFERT 7 ¢ A Z B BRICo T LRROFETHELZ O THS (BESHELE
), 2L, ROFEOFRBIETRRERLIFELTARIOELLL (BRRUE2RS
)

L7iedioT, T=a FABKBERBOLIFE T A XTI, LOFLHFICRFTELERND
LHOT, LIMT 4 A FREDRIBUITHETE S,

B2R T=aT7 ABMMEBEO L 9|7 A VI IR AR

LHETANE Toa T RERRLERR
T LAHESTRD LS5HEE 2le
BEEE 3 1.4 ke

[RAR] fEBIART
R
[t
FHE

L P ER A R
[KER] fEBIRF4T O
ik S

[XfR] odoil E

¥

[FAR] BT o
i

1. 7-199




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

THFEEAT 3547  HRirAIRE D

e r.0.0

FE - B,

KERFEEF 3 /4 5IF

THIEER 3 5P

B3R FONEHER (EEERELEDL)

—— LB R
(kg)

EHEN #1 2.TE+01
(&5 %) (#1 2.6E+01)
Cs i #14.0E+02
Te H #1 7.3E+01
Ba® #1 3.0E+02
Ru # 1.1E+03
Ce % #1 1.5E+03
La %i #11.5E+03
&t #1 4 9E+03

Wa®k PLAEHEEE (KEgETah)

FLAEREE
i (ke)
XS5 EH 2.1E+01
(%52 (2. 0E+01)
(= 28 3.0E+DZ
Te 28 5.0E+01
Ba 28 2. 1E+02
Fu 28 B.9E+02
Ce 38 9. 4E+02
la 38 1.0E+03
it 3.2E+D3

[FciR] g s o
il

1. 7-200




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

THFETEAT 3 547

HINAIRES) H#R r.0.0

KERFEEF 3 /4 5IF

THIEER 3 5P

(TP RAES L2V LR 7 2 i)
N

[FFrmMERA~D Cs ORI A]

(F-FHkfEFERr o8 A vV 0 0.16%/day)
N

(TP R ERA TOERDR)

(NUREG-1465 (= &3 < i T IF M E RN~ Cs o &)
A

(LB TRFRETS)

B1E 7T==27 AEAMERMORMBLT 7 ¢ A7 Hi$E B EORR

MEETF 7 s LR BEE

(RFIFRmEFSEromAv LT A2BHE)

BEF I inE St ~0 te oM HE &

h

(BFIFEMESRrsO/RA 1 0.16 2/day)

(BEFIFfMTE AT oRENR

(NUREG-1465 |<&-3 < BT FRMAEZF M~ Cs OBEEIE)

REFMEGEL 2Ba0
HEFOFLAEEEE
(E3R|BETHTRET )

1 T = 2 7 A LRRIE ORLF 7 4 L 2 R BRI OBR

1. 7-201




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

TRF
+

B,

HFEAT 3 547 BRAIRED sk r.0.0

AT SO THE)

KERFEEF 34 7P THFER 3 &IF
|t".'~'5‘f 7 4 I a,-miqi_gﬁ! ISETNAHER
A o

(HTFRMESPOMAV L L 5 2R
4

T E RN~ L 5 Boli#a]

(FEFHRaSEENL 0NV - 0.16%/day)

(IR RS TOERMD )
b

(NUREG-1465 iZ 65 { B{ T ESRN~0 L 5 HOMHEE)
A

RESHEEL -850
O EOFLNERER
(EH7FBRETAERELBRARLHSFELTS)

-
(8]

2 7 ATRMETHE O L 5 7 « A7 iR EFEOBR

(BFFRWEBIERACLELSEN2EHE)

FEFFEHERI~ O & 2 BORHEIS

(RFFEMERrs0RmAw 1 0.16 %/day)

(BEFIFRATEATOEENE)

(NUREG-1465 1< B3 < B FIFR AT RN~ 0 BUE &)

REfEEiE L2 BH 0
E3BOFLAZHEEE
(ESFRETRFATZREFRISELT Z)

Wol T=xFALREEREOLSET A2 HERT OB

1. 7-202




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

i e#k s of

EEH e fE

A AfERomE @G5 itoiE)

(Foill 8t oofE)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

it

(1) £E9R7 4 FREDERBIZONT

L OMT 4 AFIZONTIL, ENRERFOERFESBREICEVWTLIRT A L7 REDHRMBLE
WL, X JEEBEREENERIERE (BrEHRSILIE) EMETAZLEMIEL TS,
FOBORBRELIT., 7==2 7 A5 LaE, TRmEsEEHERRE & bic NRE: 30C, 8
HE : 95%RH) THh 5D,

B, LoFT74rFERIE, BREOF NG BREDRLBEHETEZA@ERICHS.,

(2) KEEEHFOBERRICOVT
FOERAE AT OB BER I W T, PERRERF AR 6 ICRC i AR OB IR EOEIE, RIEKED
FMEIC L5 &, BEER CREERELER0.0C, -0.2CTHD.

#£1 KEREHMDORERT (BESM T 6 i)

MEERFORFT I ORLEE REGEILE TR BT
REEEA RES®RA 18 8H 18 8AH
RSO E - RHE SR O 0.2C| 306C| 10C| 308C

it
LOET AN IOREEFNSELEE L FREDEORUMIZONT

(1) X537 4 NMFREDERBICONT

EAFTANFICONTIE, ENBHEROEMEEERTI BV TL IR T AT REDRERLE
ML, &9RMEEEESERERE BREDHFES%LE) EMETDHZLEMEL TS,

EOBRORBESEIL, T=2F ALK, b hmiEEE AERAR L bic BREE : 30T,
A : 95%RH] TéHh 5.

B, L9oF740FERER, EREOCHIRVEBREDELBECE AEMICHS.

(2) AR EHFORERIZONT
BEE OB BRIV T, BRERFAEMAeICI T 2 A B0k MR ED EEE, REKBOF
¥E GREFHAMI991F~2020%) Itk b L, RMERUREEIENLEN25.6C, 5.8CTHS.,

#£1  HBEHEDORE KR
(R EFF FTER 1T 6 (2308 2 IBAE iy
i i F WA I LA B
MEEMOBI Y ORTHE e EEtT
BEnnd BREARE iH | 1A 88 | 1R
ERaAcFHE - BERA0THE | MeT | 4.7°C | 28.4°C | -RE T

(K] el o

i

[XfR] Fodzesio
ik

- FCE-HA Al A B
[FhR] fERIART Iz
L At

[xf6] odHeta

[FHR] AR BIRT =
5 HfHiE

1. 7-203




HFEEHT 3 BAF  HRINATRES @R r.0.0

1.7 IRFARIE B O [ERRE 2 PG 55 72 OFNRE

TR A, EASULERIOMEE GERH5#OEE)
¥ o DA UL A E ORE  GERC #OME)
T RO, REAFROME (EHEMEERL)

f£), 17 B (2011 #E) Th-ote,
fE=-T, BEHOHEMSBEICEWT, 7 OERICERT 5 8 FHOMAHEES%RH 114 HiE
LTH#E Linded | MIRHEEI0%RH Ll EITERBFEWRETHS,

XfE AF 84858 E (20105, 20115)

BF R %)
=55585E328¢8

=ro0r saonk

Ed1 2010 %1 A~2011 £ 12 A 0 A PO @R

Li=#i=T, B ESOMEHEEICEWT, 7447 ORICER TS B0 8 95% RHIZ /M
il LT <, MRHREE%RIL, LITERRERL NBRETHA,

s, 2021FICH VT LHERE2 T L 2 A, HEH OB MEAEIN%RHITEM % 1F
<, FEAHEEE90%RHEL L & 722 BDIXEM208 (5%BE) Thot,

T2 HAML A7

M AN E (20115, 20124F)

BRgEERE (%)

WI0llE  W2012E

@1 20114E1H ~20124£12 A © B 9o f5t iR

KERFEEAT 3 4 BIE HIEER 3 5 T EE
(8) KEFHEFOMEMNRERILIZSNT (3) A% WA OMEXHEE RIIZOWNT
Bl 2 4 (2010 £EU2011 ) ©1A~12AE COABREHFAOHENBET—FICBLTRE 201ERT201280 1 A~12A £ CORREFAOHEMEET— Y ICBELTREH L LTRELE, [HAR] fRBIARAT 1=
B LTEALE, Pttt s
HEEhlC 1 EMo365 A, i B EHOHENEEL T, 2 O S, 95%RIY EoEsHEEOFmV AT WG EMO365 B, i BEHOHENEEL R, O, B%RMM EOHEHEEORV AR | (B — kR
2010 $EIZIX4ERM 3 B THY . 2011 ECIZER 1 B Thotz, HxEE%RE LA LIZER29 B (2010 72 <, EAREI%REL LIZERIZA (20114), 1 B (20124) Thol, i4T)

[kt Ao
FEEE
TR — 4

COMEREER

il

1. 7-204




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

i e#k s of

EEH e fE

A AfERomE @G5 itoiE)

(Foill 8t oofE)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

(4) FHBOLIET o A FNEEFEFIZONT
a 7 ==o T A 2SR A s

T =27 ALK RO REEHEER2 o, EXEREROT =2 7 A0, BHESRID
KEEASBAL, HHEBUA»LALBEAL TS 5. BEMICIE, BHES»bOKEAER AR
H3409. Bkg/h (B) Th 0, BMEBLAD E0KERE S ERORARIT, 4, 2600’ /h (®2) Th
1A

KRN0 EERUCAFEONGOEE, BEZ (2) HL V30T, 95%RH RTU-1T, 95%RHE
TaEL, ERFHERHFOT =27 ANEJIOKERTEL, THLEH, #94.6kPa, 0. 81kPa (*9)
Liph, BHRFOT =27 AL, BWESHSOERICE VAFEROEBE (0CRE) DTizhsz
LIrFabhienize, T=a 7 ANEBEZOCLEBELAEES, ZOROMEHEEIZE0MRE LLTF L
RO LI9RT A NFOBIREETE S,

S_—- 4260m*h
-

s

=10 oo S0 530

L
HA A n

(@ RTFT Az

B

W2l KM BFE 7T=27 A0NMCRIET RN

ESET

(4) Wl X5 #7 4 A SMEERGEHIZONWT
a. 7 =a 7 AZERLAE
T =27 AL AT OR SRS F2icm Y. ERERERFOT =27 AL, BHERNL

KREHBBAL, HHEBUAPLALPBAL T 5, AENICE, BAESD»LOKELAR AR

BT, Bke/h BV TV, HWBERLUADLOAEREKESDERORARIL, #3,000m/h B TH
%o

HREFTADOEFERCAFONKOIERE, BEE (2) HED (3) HLV25 6T, 95%RHEU-
6.1C, 95%RHE T 3L, EAFHEEOT =o 7 ANEIOKEISER, ThEh, #4 0kPa
#90. 92kPa Y L g BWEEEOT =27 A, BHERHLOERICL VEEROIEE (40°CR

B) UTicdZ bi3BZaohnisd, 7= 72ANEBEZ0CLEBE LIRS, - ORFOMHEHE

BEIIBS%RHEA T & 72 B9 15387 f L ¥ DOPRIIMERTES,

& >
o [w]: )
: / s I
. F il -
B '* e
e’ h
S S o130 —
: FIELFLE
. Toafn Llad ]
Am 10022
- a_‘
F| sm¥san |
CAF | £3MTans - -
EH/C| RRMBILA Eemes
| 3 L

H2 @3BF 7=a7F A% E N AR

[FAR] e i
L 24

(Frt— R
)

[XiR] oMlHiteo

1. 7-205




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

T« B, L BIORE:

] i

(A 75 B> TR

KERFEEF 3 /4 5IF

THIEER 3 5P

(E1D) HBHESR»LOKBESBARIT, BHESARKER BHESRBIVRIVREHLTWS,
AR R RER TR RO R ERN147, 000k & L, HBHIESERLORIBIT<EE
fligefh0. 16% B & LT 5,

(iE2) 7 == 7 AR SR

(#3) 30°C, 95%RH B U1, 95%RH OBEOT == 5 APKERSEIL, UTOLEY Lies,

A 30C. 95%RH -1C. 95%RH
* e [po’ ) 0.029kg/m? 0.0043 kg/m3
EEHEE [po] 1.1kg/m? 1.3kg/m’
F=a AL RESR (1) 4260m’h
CVESHDAESEB AR — —
[MO'=po'=t) “EXE €
CVEHADEEE AR L.
[MO=pox:] 4.686kg/h 5.538kg
CVheOKEREAR
atav) 9.8kg/h
V=T ANEREEY

Ok SOk Tk
[X= (MO'+ MCV) /MO) 0.029kg/kg 0.0050kg kg

FT=aFARAKRSRE
[Pw=P=xX" (0622+X)) #1 4.6kPa #1 0.81kPa
P=101.3(kPa) (XK5%[E)

() FHEFOT =2 FARNBELOCL T L, WCORTKEITELT. PaTHD b,
ToaZ ANEROREMEEIX, BTFTo s ERs,
30°C, 95%RH B : 4. 6kPa/7. 4kPa X 100=62. 2%RH
-1°C., 95%RH ¥ : 0. B1kPa, /7. 4kPax 100=11. 0. %RH

(FE 1) BMESHL OKEZIBARL, BWESARKER:EHEBRAVELVREHLTNA,
TR AR K FR QU I R AR R SR O R RAERT112, 000kg b L, TSR AV BIZEIEGE
g 0. 16% . A L LT5,

(E2) 7T==a7 2L BREAE

(H#3) 25.6C, 95%RHEU6.1°C, 95%RHORED T =25 ZANKETSEIL, LToEEY L3,

M 25.6 °C, 95 XBH -f.1 °C, 95 XEH
FERERE [0 o ] 0.024 ke/n® 0.0049 ke/n®
EREE [o o 1.1 ke/n® 1.3 ke/n®

7o 7 PBHSE (L 3000 n3/h
OV LU DR EREAR
Bt e g 1 72 keth 14.7 Ye/h
Y B DERBAER
Tios o sl 3300 ke/h 3900 ke/h
RO RERE
oY A b@-’-‘k,’m_\.{ A8 7.5 ke/h
(Hey' )
T o T AR EE : ;
[i= (o' + New' ) MWol 0.025 ke’ /ke 0.0057 ke’ /ke
T oo s ARRESTE
[Pu=Px ¥, (0.B22+ 1) ] #4.0 kPa #0.92 kPa
P=101.3(kPa) (R E)

(E4) WTWHROT=2F ARNBEZ0CLTIHL, OCOBMKERTELT. kPaTHLH 6,
T =a 7ANELOMENRER, HTomn Lins,
25.6°C C, 95%RHMEF : 4, OkPa,~7. 4kPa X 100="54, 1%RH
-6.1°C, 95%RHEF : 0. 92kPa,” 7. 4kPax 100=12. 5%RH

[ BR] RS o
L &4

(EL— VT
ArET)

1. 7-206




HFEAT 3 547 BRAIRED sk r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

i T

R B, EAURARIOEE Y-S RofEE)
LE VIZREAEOME (Rl 5 ofE:E)
i, RiFefomE (ZEeEEE L)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

JilE )

BT IRV RS 'R oRERICOWT

Bz B TER LIZ20104E1 A2 62010412 H £ TO 1 EROKSEEHC L v BT 21T 5 124 -
0, ZO1EMOSSERAENNOQEREZLEL TH A0 85 oM EITo iR, iy
hh LEM LT, UTICRENERURERREETT,

(1) WEHE

a. WIEIC V- TE

AEEVEEHETIE, EFAc ER (&) OFSET— R ER LT FEmAEERL T
LN, KBTS ONRFELETHI0HRY ., Efion ORBAITZ THE R SMHEL Ak
THEMIm OBPLEERHCTREZITo 2.

b F— & & IR
HERHE ;2002 E1 A~2012 #E12 A (10 M)
BESE ;2010 1 H~2010 12 H (1 M)

o WRIEHE
BWENL 9, F iR ECL Y BEET o7/,

(2) WEFRE
RICBERERZTT, £, Efmim TOFEMRER (RRSIHBRMAR) RO (BEPSERRIE
HAERE) AF2RUFE3IC, EEsn TOREHBRERLF4RUFESICRT,
Ersom COBRATIIZ RS b, FEANE (fERE) SATEHShAEARO@ETH
0, fEmin TOBEMSTHZ HEOYLO0ELEVWThoOBRETLENELERR VWL
PEREEN S EMMOSSREL AR LTS LHKFENS,

#1: REEREBE (2010 )
man BoER L
o sy B M O EHMmARL
0w | R LA EHEN L
LB EEEA L
S0 | RN EERA L

B9
HE < P I W KBS RO &Iz on T

BHIZB W TER L /199741 A 5 19T 128 ETOIEROKEFTEC L V R AIT o 1I2% =0,
IO 1EMONSEERBE NG OB 2T TR, BTl = LM L, BTICRIERE
BUMERREETT.

(D HEHR R
a. WIEICH W BRTE
FEFWTIE, BSFCHERE Sl OKST—F EAERL THIEFHEEERL TWD
M, R&F—# ORFHEZHERETHCHY, EmzomOBRECZ THEH &S HE LT
HEMImOBRICRE RO TRELZ T .
b. F—# &M
HE3HE ; 19984E 1 H ~20074E12H
RIS ; 19974E 1 A~ 19974124
c. WENL
RIEENPLI D, FoBEC LV BEET o7,

(104EH)
(1 4)

(2) W ERE R
WIRICRERRELTT. £, EmnToOIENBER (BMpHBREE) R (EEPERIIH
HMERE) ZE2RBUNE S FI, EmnTORERER L EAREUESRICTT,
ERmmToBRMEATRITEEOD S b, HEAKE (GRE) 5% TEMSLEEENOETHY,
HESTOBRMATHEED Y O WFhoBRMS CLEMN SN AZEES RN L BRE
EOTEIHMHEDT &L EATRE TR o LHME RS,

Bl REERERR

N e o L THTE
ML X
e 20m =
i, 5 4 31 L T Bl
) B S %
i Mo A
B, I P ) L T WEHHBE AL

N EEEEOFEIzHONT

F— R EFROBENIDH, KBEEREOT—#IZ2o0ThH, UFICOWTREARIFV, F—#EHFHEL
=i

ZHhBIZ2NT, FRIEAOFENRTEICHETA FAMRED FECE > TREEZIT-=, BREVTH
b, FEKIES % THH SHAEB /SNSRI RS SRR TOmE, FHAIBRTSERFT2
HEThoTZ &b, EHEP LR BEFOEARITHHFORS L LATRE TILe o7 L H il
L

RERREZE6RMLLEIRICTT, Tk, REFTEOHESICOWTE 1 HicrT,

a, /AR Hisl S GRi
1999 48 2 B lC MUaEGEH BB EOTE (12 30~13. 6m) BdH o DU T oMM 23 ET 5.
BEEHE ;1988 4E1 A ~19984E 12 A (1997 L)
WIES : 1971 A~1997T 12 A

[RHR] (EBIAFIT I
Naapicin 4
[Afi] fEdzBR D
it
CEREICIYVEL
4 =8
Licgede L,
[Acfif] Sk e
e
« AR e
lTIEie Ly,
[chR] MERIART iz
L Biui

naw

[ K] oo

LS

AEREICLVES
nofME N
Lie#®BL L,

[AR] R BImedT o
Lo

AR REE R
LEsedass
T —F By
Wi, F—2OH
KOEBEOR
EEREIZO>VTH
AT,

1. 7-207




1.7 JRFAeis#Eas O R 2 B 375 20 OFNEE

HFEEAT 3 547 HAIRES ik r.0.0

KERFEEF 3 /4 5IF

THIEERT 3 P

FEEER S

b, FFHD AR ek S S AT
A - 1998 521 A ~2007 48 12 H
WRIESE ; 1997 #E1 B ~1997 4 12 A

[fR] fEBIART iz
;. &8

1. 7-208



1. 7-209

. T
e z
B il g
S e =
R (B E =
RIS el ]
& B
&
) =
g 0] eeEl |56l 89l [ (gS1 2661 |0681 |e9Ll | IEWI V8l [BLL1 [#8E1 [ 1191
E4 @] 0t | 29w 06€ | 90% | 00F | €9€ | ¢ | 69¢ 06 | ¥0¢ | 80F | I8¢
4 [e] {68 | 145 6Lv | L6y | 0zG  OFv | P0G |66 66V | c8¥ | L6F | LIV
H @] 9Lv | 0ZL 865 160 | v69 | 995 895 | LS 155 (819 |21 | 028
> @] €9 | 16 TCL | (08 | 166 | GVL | 2G6L | 6¥L BZL | GLL | 19L | VL
o 0 568 | 6611 ¥66 | 106 | GUTl 6001 |66 | Li0L VEDL | £l0l | 66 | 298
B 12 0 vI01 | OZEL [001 6211 | Ival | €6gl | p0El | 1G4l 8311 | eval | L0101 | 8L1T
2 [e] 0221 | BIGI BEl | 25l | 6OEI | 1GPl | 0GTI | 16E) VLTl | 6261 | 0981 | BLEI
= [e] AL 2061 | CLl | 99F%1 | OILI | 1291 | #9Ll 06E1 | LIG1 | 1Pl | 851
= 0 ¥i§ | OIEL 516 | ¥8L |0t9 | EbL | GLL | 866 €10l | 8LO1 | v001 | 9001
- [e] ZI0- | 2v] SO0 O0F0 | L0 050 | GE0 | 150 890 | 990 | €60 | Gl
(FE 3 %
ﬂ MHO WA | WT | c681 | BiGrd | L00Z | 9002 | S00Z | #002 | E002 1002 | DOOE | 6661 | B66L
[ EorHE | SIw HIEH
%) WOl WO HH YZH WHR
I, (W07 ") (FEEE TSRO ) S e
by
_.nm (@] 8% BOVI | BEG WL 6598 BEE 006 ors 508 ECE BGL %25 BEO 784 TANN
g (@] L9 EELL 0ZEl og¥l EELL YEEL Bt ¥l Z951 GIGI £SEL BLGI 25951 BLEL L¥EL MM
& (@] 8211 | 0591 | 6vGl | e6El | PSEl | ISkl | Ivel | Igtl | w6 Il | WLPL | 8PPl | 6EGI | Z8Fl | OEFPL | MNM
(@) IGE | 6Ll | 266 | ®9L |99 |0cd | IIL |&83 | 126 | WOl |GEL |GEL |Zl0L | Bve m
= 0 ZUT |05 | 00% | WWE | 29¢ |16¢ |I8¢ |iG¢ |¥0E |11 | ¥9F |25 | 28% | 8% TASA,
@) V60 | 9ZZ | v8L | Ov1 921 |Zrt |66l |60 | @Z1 | WLt | 1gl |00l | 8s1 | 902 WS
0 TF0 |11 | 180 | L0 | v60 | 6v0 | 180 | G80 | B8L0 | 860 | BL0 | 9L0 | €90 | 1[0 WSS
O [ve0 [psz [O01 [evl [[01 861 681 [0z [G91 [I€1 (bl [260 [080 [060 S
0 €07 | 69v |9l¢ |96t |25€ |LvE |09E |Ev¥y | 68E | G¥E | 006 |6i¢ |68¢ |66 358
o 0 TFG | LD | evd | 019 | G009 |Or0 | #Z9 | 29G | GI9 900 | #p9 | 119 |69 | G0% ES
= ] 1601 | LI61 | w0l | vi¥l | 90%I | 9681 | 16wl | 161 | IILI | OZEl | Owwi |09l | 126l | EEZl 353
s 0] I0G | LL1T | 9v0i | LL8 |98 |OLL | 09L | 08L | 958 | it8 | vd8 | G0OI |¥ed | 6510 3
H @) 76t | 009 | 568 | 08¢ | Vel |969 |O0L | wd | ¢9G | OEG | 1GF | 18% | 11§ | 6E¢Q ERE]
[e] 561 | €95 | IL¥ | 6L% | G6¢ |&re |96 | Gat |69 | levw | GLE | 19% | 6E¥ | G6F 3N
#® ] 161 | IwE | 61¢ | 09¢ |06¢ |i6¢ | 6GZ |01¢ | ¥0E |92 |06¢ |81t |0L¢ | 05¢ NN
& @] 861 | 8vv | I8¢ | tet | €8¢ | G9¢ |OIv |08t |69 |85¢ |OIE |t8e¢ |BL¢ |B6¢ N el
3 %
= w#o | WL | @T | 651 k| (002 | 9002 | S00Z | $0OZ | €00Z | 2007 | l0OZ | 000 | 6661 | 866
R T ErEEE | SIE E]
B 8] WOIETH WozHE SZHWRE HEE s
W (Wo7 'S (EE MR ) F T ¥
1%
o S I6
= o3l i}
=] I
i £ 3
= 3
Oy P i
o 1 oz i
|8 w6 i R6 [ 1
S IF [ 2 [BT- [ 102l 0
Sl T [Pl e o T TET T
mwf WA | o | 0102 i...mqw_.&m__.a 1102 | 16002 | 9002 | 52002 HP00Z | HE00Z [ hZ00Z | s/m
40 : :
r] L RN
2 TEE i
HZ
HEl- !
= _ g
s (ot El) WRMWY sl
w S (e 0107 * < 0i) (W06 Sil) (BUFMEIFIG RGP AW ¢ 7
- T - : - — T 3
iy m ol [ [y
@ ﬁ 3 LAY
R = F“H_
J
w‘w K (]
S|
.T, (154
nr.u s
ﬁ 455
T
M EE]
]
& Jis i
E E Y
5 T T
@ kGl 1 [ FL 1 Al
4007 | 1107 452007 | =900z | 55002 456003 | 257007
i dr b
& 2
&
i L
N 230
g S N
o~ (45 0105 * hB WHOUOE WD (WWHIHIGWIT) WA HIE 30
i




E B, B ULERIONE (AT SO

- [

B -

HFEEHT 3 BAF  HRINATRES @R r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

58

#7007

Hie
HIH
Il 423
H—=l—Gk i
48 E L Y i 2L
(moghrEgl) WERENY  HWmiEm

(5 0108 * 552080 (W08 W) (W I60IE) FLWES &

S
i £
=
=
e =
= &
K
]
(@] | €011 0ZCZ 1ol 1991 06El 6BV £L¥l E9GI LEEL 06LL 2561 Zr6l LEBL LELL ~Gf
[@) 08F | ¥.6 | 16%¥ |LL¥ |€9% |99% |B6E |GeG |alv | 2FS |08y | OFF | 00G 8% | v6~48
O |£9v |1l |GbG |[0G | 826 | 200 |OEG | 89% |®Ep | 029 |EL9@ | #FG |09 | BLG | VA~GL
O |92 | 2i8 |6v9 | 699 | &l9 | G9f |29 | 199 |vcd | &L |evLl |[cd | 1[9 | OL%§ Vi~Ga
© | 689 | o8 |€28 | OLL |I®L |GBL |08 | 69L |[60 |EGL | GZ® | @86L | E0@ | 8EL | PO~GG
[e] ¥[8 | 0c0l | 166 |2&6 | 846 | 896 | 6L6 | (b6 | 986 | 996 | 236 | 646 | D00l | 688 | ¥G~G¥
O GL01 | 101al | L6101 |GFII | 8211 | 261l |eL1l | Ovil | 820l | 2eil | LIl | 8801 |GLIL | #GII | P¥P~GE
[@] [EEL | £901 |00GL | [6%l | P66l | 88El | BIGI | BLWI | IvGL | 16PL | 0GPl | L0PI | [ePl | Gedl | VE~GE
(@) TLI1T | G6L1 | GeGlL | cawl | L0O1 | 00%I | EL0l | 16Vl | 6601 | BLEL | e8el | BLPI | aFBL | GAFI | Fa~B1 | (5/w)
O GGz 6601 | 119 | (60 | 68L |26d | 806 | B6L | GI6 | 0ZG | ¢dv | 66G | &G | OO : W
O | e00- |51 | ev0 | [0 | IG1 160 | (60 | ¥60 | .80 |Lv0 | 160 |¥50 |2r0 | 8BGO B
x
i W | ®WT | e661 | BiGide | L00Z | 900Z | S0OZ | vODZ | E£00Z | 2002 1002 | 000Z | 6661 | 8661
WHO
I EOTEEE SE9 FEH|
%) WOLETH UreEaE SONMEE He e
5 (wp® RS (SR RO ) 2P e P G
oo
gl @] PEL__[00c [10Z [Llgz [eLl |09¢ [€9¢ [&61 [®le |PSI [Eee¢ [b6ee |lee |ece MHNN
= [e] I¥9 |GRIl |0f6 | 916 | 058 |86 |&oll |tce | 168 |65 |06 | 698 | BvE | LvOl N
& O 9901 | 826t |Llét | 602 | 800¢ |oeBl | veal | i0é¢ | OL6IL | 6098l | [942 |GIte | IPEe | 9612 AN
# [e] ¥G8 | 0161 |0L¥lI | [6El | 9291 |%EEl | vGal |OCEl | 92&l | o681 | BLWL | [6IL | PPl | D62l M
poed [@] Atc | ¢Av |16t | 0Dt | &9 | BOE | GLEt | 98¢ | 6Pt | Be¥ | vbE | IVE | GEE | BOE MEM
O €0 | 101 | 190 |@60 |80 | 880 | 180 | 880 | WOL | 991 [60 | (80 | ¢d0 | va0 MS
O 120 | G60 | Z00 | 180 | G90 | 160 | 280 | [G0 | 090 | 260 | [00 | 990 | av0 | GvO MSS
[e] 6F0 | 601 |0L0 |6LO |280 | 880 | L8O | 500 |GOO |e0l G80 | L0 | 090 | 290 S
[e] 6F0 | 6¢1 |E0I | 680 250 | 880 |60 I [{80 680 |IL0 |G60 | L60 | GO1 355
O ¥1Z | vie |LL¢ | %02 |2ve |ele | 16¢ | 06¢ | I€¢ | 6vWe | 96¢ | 86¢ | GL¢ | Ll¢ ES
O 80v | BPL | 18G | BLG | 186 | 9£9 | LI9 |66 |evG | 6ev | 68F | g9 | 609 | 8G9 353
[e] 1591 |66G¢ | 0202 | G602 | pAEl | 6Lbe |BOIZ |Ga6l | 860 | OLLI |OplZ | GGe¢ | 890z | 86ée 3
[@] ZvL_ | Ocwl | L8Ol | ¥BOJ | 09I | €66 | 990 |ei Il | OLel | #5el | GL6 | ¥S6 | 0101 | 666 NI
@) Blc | vrF | IFE | IEE | LIt |¥6e¢ |bde |OEE | ¥6e | 9E¥ | Ge€ |OEE | ¥6e | BOE EL
@] 20 ol £¢ | LI L80 81l T4 ELl 9g’l EEl 601 £l I ao'l 3NN
O S0l | EB1 | €21 | ¥FI | 6wl | 891 | 681 | &Fl | el | ¥&l | IG1 | BE1 | 821 | &2} N Ll
_w“x |
w0 | 8L | BT | £661 | WGk L00Z | 9002 | S00Z | ¥0OZ | £00Z | E00Z | lOOZ | 000Z | 6661 | 8661
RS [ e E2iL
(%) WOLETw “reEal HONGN iEa et
(Wpg BUEE) (G B HH R ) 2E T yse F v &
&0
1102 | 6002 H3500Z HE00Z | HT002 | sm
TR
1003~ . 45|
Hald2l02~ H 1:he0o2 e
F—f— e fofe A
EREEEW AW
I, EosEERE) WRMWY © HEam
e
-
By
o
]
=
K

1. 7-210



=

P REME S OFE
HE

HE - B, AR THE (A5 SOTER)
wRA,

fi FRoD FRiE (-

3

HFEAT 3 547 BRAIRED sk r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

7] BoH oK
% BERE GV
H & M a g ._,_; 5o
B’ Emk T EQEDS
b gy VR TR M
E oo goby
¥4 |4 | &2 npg
= TonZIgRgE
VI YL D BSE R R O R E B E I 20 100 6861 ~8B6 1 5%
(@] §00- |Lv0 |800 |6/0 600 |£t0 |&i0 | I80 |920 |Er0 | i¥0 |910 | 000 |20 ~6%
[e) 900 | 240 |6¢0 | 620 |6I0 |60 |660 |8c0 | LE0 | BIO |er0 | ¥20 |EL0 | ¥E0 | F6~G8
O G0 |lz1 | #90 | 1[0 |G6G0 | 090 |00F | 601 | [80 | 250 |6L0 |0L0 |80 | IE0 | PE~GL
o] 790 |¥9¢ |01 | #91 | IeT |¥L1 |[OF1 |91Z | G6¢ | OFI | 961 |8yl |23l | 860 | ¥i~G9
(o] 00e 08's 43 GLE yoE 0EY GLE e GE EGE 0zt I8Z 00E 0LE ¥9~G6G
(0] £¢G  |ev6 |B0L |€6L |e¢69 |08 |9IL |908 |Gz |iGL |098 |1g9 |B86G 099 | FG~GF
(€] G601 |£0Gl |85al | 6Lgl | 6811 |99El | 6611 | b6l | LIPl | Lggl |ZSEl | 6520 | @51l | OBZl | PP~GE
[e] (ZL\ |€62¢ | 1L61 |0I'Dz |Gz8l |9661 | 086l |[90C | %881 |cc6l | 1002 |BV0Z | 6112 | bvee | vE~GE
[e) €62 |L60F |v68c | G692 |OALz |Geos |Eclc |Oc¥ve | 98¥e | 08Gc | G0LZ |ol6C |98L¢ 6582 | be~Gl |(5/w)
(€] (CC1 [629¢ | 1502 | 6602 | 1262 |LZ1% |e612 | 808l | ILLI | £80Z |9881 |801¢ |18%¢  8vig | vi~G0 | M8l
O [I91 |68 |cvt |ees |elv |bl€ | PUS |8L9 |L6L |S08 |Sc¥ |esw | ges |00 | ¥O~00 | EW
= t
WMO Wl | WT | 661 | Wiz | 8661 | 9661 | G661 | PEG6L | £66L | 2661 | L66L | OG6L | 686l | @36l
ik rgrE L ML HHER
(%) ) WS
W s (WG FT W) (IR S BTG ) (O M 2 L 9K
o
I 6] Sgz |6t |60t | IlE [I15% |66t [ I6% |Il% | vet | 1gtc |6t |vde | ¥sE | Lie MNN
7] O 16z |16% |igv | igv |BLE |98¥ | 69v | 8L¥ | 8Gv | LL¥ |6LE | Ii¥ | 1g¥ | II% N
# O | 0zv | 089 | 88§ | £6% | ve§ | 06G | bIG | bPd | ¥P8 | 026 | GIG | 60G | 696 | @av TANM
= @] €[ | cgvl |cl8 | 8L6 |658 | ¥8b | [¢9 |OGEl |O0B&l | 198 | pI6 | €98 | Ee6 | vell M
O @6l | W¥ZE |LGLL | B9BL | B9BL | 6661 | pL9l |6Z1Z | v60Z | 0LI | g6l | EYLl | S681 | 666l | MSM
O or?l |OL[z |I§1¢ |6e0¢ |o@iz |g0¢¢ | GI6¢ |LgGl |Ge¥l |ovi¢ |OpiZ | 69EC | 1861 | 0L6l WS
O esl | 18§ |¢ay | G&f |Gy | IG¥ |86V | €8¢ | 0ZZ | GE¥ | O9EE | LI¥ | BIF | 68T WSS
O 690 |61 |e¥l |2zt |GUL |vel | eFl |860 |8L0 |Z0T |eFl | G¥L |82 | 0Bl 5
O (%60 |ig1 |[80 |€01 |6UL |80 | [01 |@80 |80 |O0L0 |80 |6LL |SE1 | 6Z1 358
] §§0  |[(61 |Sei | Wi |02t |@& eVt |O98%  |[9% |01 |8l |16 |81 | ¥gl ES
@) ¥GT | 90v |¢g¢ | 082 | 1L¢ | S6e | Lve | v6¢ | vev | 89¢ |€9¢ |6L¢ |0L2 | EAe 353
0 v8p |0GL | 119 | iI'D 866 | i6G | &6 |vES |E¥L |608 919 | BAG |59 | Zv9 3
O 0% | ¥86 |068 | iFL | 160 |2GL | ig@ | b¥d | 96§ | GUL | vPB | I6L | 85L | 8a% EITE
O %61 |0I9 |05¥ |GO0v | 2Z9 |09t | ¥6E | Oev |06Z | PEE | EIv | BGE | II¥ | O6® ELY
O ISl |tef |84¢ |Ovz |6G¢ | oLl | 6§ | GgZ | 16Z | Gve | 66¢ | 9vZ | 60C | 2% 3NN
O 20 |8t |8ve |Gl |84 | 204 | GOE |G0Z | 698 |0Z¢ 884 (€92 | ¥LE | 0d¢ N BE
33 =
%MO WA | WT | (661 |Wbids | 8661 | 9661 | G66L | b66L | £66L | 2661 | I66L | OG6L | 6861 | 8861
T o EwEEE |2 78|
T (%) & lEE
w (U5 T MY (RIS M S E () (o) Ty E F o8
&
o
-
By
o
5
=
¥

1. 7-211



| RO O fRE

HE - B, AR THE (A5 SOTER)

fi FRoD FRiE (-

=

A=

WA,

3

HFEAT 3 547 BRAIRED sk r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

Mo OB R e
£ H#EEE QW
H £ N0 -
& - LI I = -
B’ gag T g ELD
& By A5 L) =
72 Bwag©o g Hdimy
£ 4| Y | ¢ Ee o
= ToORIgswE
UL IWEZ GO HORBR @S U LT CF
DRI CHIME WG AL CH T W UL RGN B S TV Y By 2661 T T I o LR Y A BT Ak 3%
(o] £00- S50 L¥F0 o FE0 Z90 2870 680 L¥O0 G0 aro | vED G20 (241 ~GG
Q 0 PE0 590 650 150 BGO Lo 060 BL0 L¥FO EFD _ 050 ¥50 S0 ¥6~G8
(@] 920 voe T4 Skl G600 £81 9671 612 e0e EBOD [TA | 801 a0l arl FE~GL
O |l [ves |80z |Gt |esc |g8t |Oyv |ert |elv |80¢ |9 |@ce |ecc |mE
O [vev |096 |¢6S |20L |G6G |£06 |98 |65L | w6l |cpS | LbL | €v9 | 2l§ |
[=] 998 ooal 5001 EECI elol BLY| aIgl 1921 90l BEOL LLEL | 9801 ZE0l
(o] £5¥l 6208 SEG1 348 6e'al 8L LEDL T LTAA LIGL vSEl 9691 9091
Q 6291 ELCZ 8661 1561 EL0Z irLl aL8l L8l LEL) eL0Z T £702 EG1E
(o] 9561 | 819C |8i¥Z | L€ |12 |BLI¢c | 0S¢ |v6eZ | [0z |g6ec | 0ziz | 092 | ¥ove (s/w)
(8] Ggol 1981 gLl EFFL oral L9gl mn.w_. PEEL 05el L¥Gl (921 cral EG91 i3]
% |920 |zzl |11 |[pl0 | 680 | OLO | 950 | 250 | G50 | ¥60 | (90 |eil | 290 EE
x
WMO FER T 1661 | @bedr | LOOZ o002 G002 ¥oog E00T 2008 L00Z 0002 GEEL BEGIL
it [ CogunE | Sx@ EaLE:]
& (%) & WEgE
e (% €1 (R % s My [l ) (FO) SE NS F 6 8
m
i
g O ey 6L B¥G £20 289 209 SLa BED £0L 159 o999 65 BLY GES MMM
# [a] GL2Z) LEGE orst G961 05'LL |[02SE | LE¥I £EG1 Ervl (=518 028l 9Ll | BLVI LYl MN
.m o GE'L EGEL BETL 601 EGH [N} 0601 ] Lig | EBLL 6LLL erLL TEEL 9Ll MMM
O Sv2 [ a9 06°C 09'e 08E 06 9% 6EE | 10§ [ L5 96€ LEY M
(@] e 629 Ly (8 g1r's LG 206 [3:E4 BZY 1§ GEE a0y BES BEG MEM
O |29¢ |929 |8¥S |wev | 195 |89F |86¥ | ISv |66V |geS |G6e | 19v | 08S | g8¥ Ms
Q ¥9¢ &S \eF ¥6E aLe LFE E0F 6F € LFE e5¥ 96¢ El¥ LIS Eve MSS
[e] 150l BEGL a8l SOEL 801l ZLEl BEE1 8971 ¥alL vELL 06EL erl ¥l LYl S
(o] 99l 0EvZ |E1'81 | 861 908l |[0LEZ | 2L6I 9z’6L [06¢ | 6L9I ZEBL 8L £L61 8561 355
o oLe 949 B80S g8y L¥ 4 SOy 16 £6'G £E6 156 (144 SEY 6YS 35
O [8¥0 [¢rl |980 080 |90l |990 | 0.0 | 160 |830 | 2L0 | 590 | 690 |¢80 | 060 | 353
O L0 £6°0 290 090 EL0 LG50 LS50 060 o¥0 | 550 G0 £890 650 LS50 3
X (54 £L0 EL0 090 190 650 | 6F0 190 £90 650 LED L90 950 L9D ELE]
[e] PO LE| AN 160 Gl UL Ll aL’n EL0 ¥o90 180 960 PO S80 an
| (9] 9zl 98¢ £6'} 961 g9l (T4 91'é B80°E e £9') 6L 0Fe ¥ol 08l ELL
O [®66 |er® |00 |Gof | ILL 989 | Il |689 |¢9L |Ov8 | 009 |6L8 |19 | wvL N B
T
MEO Wi BT 1661 | BiHd L002 9002 G002 002 £00T 2002 1002 000 6661 BiG1
F [ eowweE  szw | HITH|
(o6) B4 WEIEE
(09 61T ) (s e M A e ) () 3 3 ¥ o
L.
o
-
~
om
5
=
X

1. 7-212



1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

HFEAT 3 547 BRAIRED sk r.0.0

FE

: R,
24

UL 0 g

KERFEEF 3 /4 5IF

THIEER 3 5P

HER 5 i

HoA i

3 R AN
S 3 e LR : MRS

J
o
IlI 1 T \’
- ™
/
i - 0 10 20kn
HFE AT A & - HL AT & T oo i —

o AR i S ST E T o EE ¢ #943km
« FFELAE R O S ST E TOREE ¢ %36k

B1E KSLEBOFTELR

[fiR] BIRERT iz

L &R
< AR R
LEstTras
F— & R
Ve, F—% O
O b o
BEBIZ2TH
WEEiToT,

1. 7-213



1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

HFEAT 3 547 BRAIRED sk r.0.0

L RO P OF

R EEHOMEE @HS #oOMEE)

Tl &t oofa:E)

HER R EER L)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

(BE)
EiROTF—F E2RAVWEBIEIZONT

EREFTWHEAICEOTERLE 197 E#1 A6 19TF 12 A TO 1 EROESET—FIZ20WTE
HORET—FEROVEREIZOVWTLEEL LTITo T

HFHEIZAER DM DECFHE 1998 £ 1 H~2007 £ 12 A Lo a ML, 2008 £1 A~
W0ITHFEI1ZALBELE,

(1) WEHIE
a. WEICHWERNT—4
F[BERONFELHEE TS (0N - TiE, W < LESER R M RE AV TRE
THLOD, FELFETIHETFNICH EREAFER LTS Z LML, EBimafiEERETS
1% 84m OBBPT —Z T A, B 200 OB TF—F 2BV TRELZITo 2,

b. 7 —# a0
HEEHE : 20084 1 B~2017 £ 12 A
BEESE : 19971 A~1997 £ 12 A

c. BEFRIE
TREXOFEHBEICHETA FAMWREOFIHICH > TREEZ{To 1.

(2) WERRE
WEOER, FR®EHEARET 28® 84 OBHT —F 20T, FREAKES % TEH
ESNETHEN 2HEETHY, & 2om OBBT —F 122V TIZ0THE Tho T,
MERREY®E 10 RPLE 1I3RIZITT.

[Acfi] BRIz
LAt

- I R A R
LEaETa&58
F—EHEkEMG
Wi, EHOT—
FERBWEERMS
RemEL L TH
AR

1. 7-214




HF : B, AR TE (A 8O TEE)

HFEAT 3 547 BRAIRED sk r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

2] BEio | £ ®
= 2R ek Ry
= 3 $ogoN
[} . A3 a1 4y
" S Rl
e 0
B oo "™ dEMB J
£ 4 omH | YN
—_ i S ]
[e] 0811 [ 8661 |[pigl [68GI JEOGI | ekl [OIGI [O8GI [2ell |GEGl JaLst
[¢] 10¢ (k] 15 ¥Sr £6G | 08E BEY | ¥GF ¥ e (43
[¢] i [4] 5V G G [ 610 06§ 195 GG 055 [
[e] FE E5L [T G50 SZL 9L9 GE'D E6'S 669 £28 ]
[e] [ ¥SE EZ® £91 291 SLl [ 0L L ore BlL 291
[#] 08 L ¥201 | 166 506 ire K] 206 906 i¥e 206 K3 VE~GF
[e] 2E 01 0221 [ 9Z11 1EL1 0801 LB0L 0611 EE yaLl (£ Yi~St
[e] PBEl | OLG1 | OISl |OcPl | 0BEl |OPEl BFFI | ILEl |OLwl | EEGI VZGl | PE~GE
[e] BIEl |o08l |GeGl |6661 |LEGl |LEFI GLB1 |BLEL |9LG1 |6L¥L V6Ol | ¥a~G 1 | (3/w)
% [EE] 5o01 | 119 ELE 556 101 026 708 |6LL ] (i GLH Vi~50 | Wa
(o] G20 Lyl [ 280 ag0 BEO 00') ELD 160 L0 880 [ ¥0~00 | W
wﬂMm Wl | WT | L6610 | Wby | 10z | 9wz | S0z | vioz | ew0z | 2102 | 1i02 8002
Ik [THEHEE | HZ8 FHHH|
%) WOIWT W “remE Do T
W) REDIOTIE F L1
L
il
o™
= [e] EAll 092 02 €61 GL1 E1e 261 TS 1 AL} 881 61 vee B¢ MNN
i [e] £60 6911 |06 IE6 EIB_ | 926 [ EIA] LL8 [ A Ve 126 MN
[e] BLIl | L9¥2 |i12¢ |tedl |e0le |eG¥: |Eisl |1o8l |Gl |OOZI |er81 |evdl |wiGi [Oval MNM
il [#] 1ZEl_ | Gzee |Olwl |ELLl |GILl | G6GI | 1981|2661 6901 [¢86GI |igol | S091 |EGwI [
gt [e] (L] [ I6E [ 0Ll ol S0¢ [ [k BZY MSM
[] Sro L5l 190 Lol 180 80 880 LBO 05’1 £0'1 G610 MS
[¢] [T 760 190 800 Z80 | 0OLO0 |LLD |ELD BLO ] 250 WSS
[¢] SFO 501 [A] VL0 290 ESO | 990 L0 ] BLO EEN] S
X Zr0 960 £0 1 690 Z90 | 880 |ZLD | 8L0 190 ¥LO 358
[e] [ ¥EE (%] (K] 61 Gve |65l BL1 597 68 ¢ 35
[¢] ECE [ [ 06 ¥ BIF ZL5 | 60§ (1] VS ¥ [ 353
[e] VeVl | 80Gé | 0202 | 0661 |Z001 |618l | P86l | 6681 VBl 1012 3
[o] 698 LB01 (L] £8'¥1 O0El ELEL GLYl ZFil a0zl AN
[e] [ [ e Ve ELE VOE |61 ¢E iy 99T [ 3N
[¢] 090 791 EZ 1 1) 051 Ve BET 201 50T BB 0 INN
[e] 2l 981 EC 1 (! EE 1 Tl Bl [ 891 [ N Lol
%Mm Wl | WT | 660 | MEk | Lioz | sz | swoz | w0z | £lo2 0102 8002
ik GS e | S EZLE|
[96) WOLWT 8 WreWEl DOrIaiR - L g o
(Wps W) (05H) 2ETWITH F 01 5E
L
e
-
83
o]
=
&
#
&=
X

1. 7-216



HF : B, AR TE (A 8O TEE)

HFEAT 3 547 BRAIRED sk r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

7] Bagdn | BE®
5 ER2WbEmY
H £ N0 m #
=) T 4 =l Ay
B’ sagT gy
i —mae MR SN
E BEog o> dE® Y
Koyom oy
e - AR S o KW@
[#] BEO0l | 001z JErFPl J6BGI | ¥arl [ 9681 [GEEL EWLl | OCLl | G6L1 JE9LI [Lovi JECEl ~56
[#] BGL | 6OF 4] V6 E Z0¥ vy ITE O0F | trtc | 00v |Gzv |6ev |OIF TE~58
[e] [ L N A 8¢ [E X3 5v [ T4 105 |t0s  |9zF VE~5 L
[*] BO¥ 1659 5L% £5 % Bl S T0S T6 ¥ [T [ T N 168 Vi~59
[¢] ] [ 6L TTL 018 SOL 6O | ¥L6 | GOB | EEL 18 | ELL vO~G§
[¢] GIL | cvGl | 896 BZIl | io11 |ocel | irel VBEl | FCEl | GL6 | (28 | {86 | 6LG VE~G ¥
[¢] 956 BIEI |e611 |¢oil |O0Lel | BLO1 |teel 9Ecr | €81l | POT1 | 886 Wil G011 | PP~GE
[e] ¥P 11| 2cGl | PvFl_|Ecer | 1LEtl |0cel | eevl TO11 | 266l | BEEl | WEEI |GFEl |eE€l | vE~6¢e
[e] V8¢l | &¢61 |PiGl | €091 | 6081 |51G1 | 608I VPEl | ¥BGl | BLOl | GGO1 | GOl | @DLI | We~G 1 | (s/w)
[%] [ CVEl | BLII | EI6 EF01 | PO L [ EOL (] B6L BEDI | e0ii [Z0el | vi~GO0 | W%
O 000 A 560 v80 [ €90 70190 EE1 TFO ¥90 | S80 [El 980 v0~00 | %
x
WMO W4 | ®T | 661 | Wk | L00z | o0z | w0z | wi0d | eroz | zioz | 102 | owoe | eooz | sooz
ik OEHEE | SE9 EHH|
%) WOLlET @ WOZWEF WZMae Dk o
o (W0g 'ad) (FFOWE) F M WETE F e
il
m
e 0 IZt | too0l |8cc |G6o0 819  [GLs BEL  [02L [ E¥S BYE |69l BGP [ 8EL i3 MNN
{7 [] 8101 ZELL 0ZEl [ yLEL [ 8CEl GYE FLEL 0¥l 26E1 6521 12381 £191 MN
& [e] 0501 |Z08! |6FGl | 9G¥l |Ocol | 2661 |22El |6OEl |e9wl |OvGl |86GI |evel |GOEl | 0611 M
[¢] BL¥ | 6Ll |266 |6L8 |9r8 |GOL | 096 V56 | 656 6L 2601 |OE1l |€9L | ¥6% "
= [¢] i B0y |00v |OEt |80E | 09¢ GIE |9EE | ZFE Z8¢ |99t |69% |6FE  |0B¢ [E
[o] 580 |GLe¢ | vel Z8 1 (X T G611 | é5¢e A} 091 Ve [ EIAll WS
[e] EL N T80 |SL0 | SL0 |50 50 | 980 ZL0 | ELD Z60 | 880 | 080 MaS
[¢] 190 |s0¢ [901 BE $80 el [ [ L BOT CI oF | 661 S
[¢] I8 [ 9L¢ [ Ve 1E¢ 0l¢ ¥E¢ | BF2 HE [Ei ¥E T BIE 355
[s] B6C  |009% |ev9 | 629 |68S [ §1L 1C9_ | w09 00v | BLG |66% |06% 35
[+] T80 | ct8el | POII_|¢86 | e0L (] 760|966 |co® TEIl | erol 8091 [ovol 353
[#] 0¢G |9i0¢ |ovil |@ocl |vevi |govl |e0si |6i6l |46l |Besl |96 126 56 |veL 3
[#] T6F | tf8 | C65 |80 128 | e09 899 PI8_ [o8¢ 500 I70 [8l0 |[v00 | vEg ELE]
[o] 9tz | 095 I[v__|B86C_|o8v | GEC BFF__|e5F | 69C I6C__|05c | 6Ly |0OBEL |GiZ 3N
[e] [ 18t |61E |G1t | ¥v81 ¥ 1 Ve |00¢ | o6l Glc |6f¢ |ti¢ |89¢ |eEe ELL
[#] 99Z | vC¥ T8z |ost | 99¢ TrE It |86t |6te |o06¢ I1c |81t | 66¢ | 96¢ N =1
%Mm WL | T | 661 | WMk | 10z | 9oz | swoz | wioe | €10z | zioz | 102 | oloz | 600z | B00Z
Lk e e FHH|
(%) WOLWT#H WOCHE SN0 HEvEs
(Woz W) (I EMEFH 2E 21§
&
e
-
By
o
=
1)
5
=
X

1. 7-216



HFEEHT 3 BAF  HRINATRES @R r.0.0

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

- ;R XL

AR, ERSUIEHIOME GRS SOMEE)
WAEORE (il 52 OMHEE)

F  ERRE, RELFOMEE (ZEEES L)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

(B%)
2009 £ K857 —7 O FEICoONT

fEROFHEICE O THER L TW22000 EOTET—FIConTIL, HERGS TOERI £058
F—4 (2001 F£~2011 /2009 £2E) R L THAFEELZE LTV, BFEOESET—F T
HBH2012 EOFET—FLEBL-REERTELEH LEE, (ABEL2E LTELT, £/, 2011
£, 2012 FIZoOWT HRRICHAEREAZE LT Wi, REMicsW TR, 2010 EFOREF
— & EFERT A, UTIC2009 FOE8F—F ORFFEREBELTT,

(1) WMEHE
a. WEICHW-BIREE
EE30n OBBLAIC L THER MM S L4 AFT 2 Emson OBAEREAVTREEZIT-
i
b F— FHEHIE
#eateE ; D2002 #£1 A~2012 £12 B (10 F£M) BEX
@2001 %1 A~2011 412 A (10 /M) D 2 2OHHF
WIESE : 2009 #E1 H~2009 #£12 A (1 £/)
c WIEHIE
BEENL I, F aREIC LV REET o7,

(2) WmERR

#6, RTICENFPhORETORESRE Y, £, 02002 F£1H~2012 §£12 A Ot
HHEICHT AFEHRERELFS ~F11 (2, @20014 1 A ~2011 12 HOFEHECT 53
WIEREHRI2~E15 ([ZFT,

22001 1 A~2011 12 A OfHEICHTORESRIZ, EF3mToRB A Tii28 HE
DHh, FEABE(ERSE 5% CHEHNENEZERFOEATHY, ERsm TOBRMATIIZE &
BEOSB1ETHAZ LG, REEAELTWALEMLTWEbo0, 2002 £1 B~
2012 12 AO#IHEICH LTIk, E#3m COEBAETIIS8 BRO L, FERE(GRSR)
5% CEHNShAERN4 ATHY., ERSm COBMATH HEEOI L 1ATHAZ L
5, fAFEEEAE L TRV EHENL T,

#2 6 : R e eEE Rowies - 2000 8, BAHHE - D2002 451 4 ~2012 412 H)
WD BEER
oo :E;E:Eﬁiw ::l:::] ?iﬂ
s [T T e
7 RWESERSRNESE 2009 &, B - (D2001 1 M ~2011 4% 12 H)
1 ) 0 EHRARL
R 0m [ R EEAN L

[HR] fEBIARYT 2
L A iaiE

« BRI PENE D FEAH
ZEnwTHERLT
VAT 2000 SEOFHR
F=FZoT, £
BENHETER
ofcEERML
T,

< {HEATROFEH
BWT, #RORS
HEETHAEDL-
e bERALT
w3,

1. 7-217




1. 7-218

M BV & L8 i W
) E EBEOK . w@E ETEA&OD
gex|le|2 SESYrm ESaam
gom Mg w& cRY GyoE
CHE|M - mategogm =7 PN
thE||BlEEg~Sak ¥Ry
nEg Ko LRy | #H 0 @m s K
Agof =4 THIRWAEAD T RR M
Wu@
) )
BoRE
S48
ELTE
a0
18 24
B T g
B .
HEm
SR
EEE
HER
4+ &
&
e
o
i
o
R
=
o
o
=
e
&
H
=
#
=
&
i
1%
o
(3]
i
-
#
=
o ] th | A g 7 4 A 1 1)~
w1102 | 0102 .brcom_n_hhg ¥ L ¥ Z | HE002 | iz §Mm
ETEE] ;
HIIHB00G~ {16002 © b3
WZIHTL0T~ 12007  [ili4eme
FREGFEYE 0 W
” (O WEHWY ¢ RN
e (H 21 5 TLOZ~ | 1 2 200D * Z58W b 60O © ) (W06 WY (FWNIHICAPW) W WS 1 63
-+
gl
Ifm 6|98
g 8L
8 S (N
(8 T
o»ﬁ_ nx .n_ L
S o
b ;
&
H
5 I
8 P w | ztoz | 1r0z -
L
M % T
i H 216002~ | 12k 6002 poet ]
Uiy za..ﬁmmﬁﬁﬂwwﬁ &M%m
JiE ol 1
W (CREE R WY e
~ (If BT =i G10B~ [ T+t BOOG(D * =4 "o 6007 : sk A BH(WOL Wikl (WHMIFIGLIE) WA WA 8 W
i




1.7 IRFARIE B O [ERRE 2 PG 55 72 OFNRE

HFEEHT 3 BAF  HRINATRES @R r.0.0

E

s RRAl, ERAERIOME GRS foRE)
=
T REEHA, RIEEFROMmE (REALEERL)

AL PO RS OfE  (RR G # OFE:R)

KERHEEH 34 7P THFER 3 &IF FEE R
UXHR] BIARAT 1=
ki
KR CEROFE
ICRWTERALT
Ui 2000 SEOES
2 == F—Flzo0T, f£
g = ExaEE o B HMBTE 2
_ &3 a jg?ff F Mok BERRL
o o3 FopEess [z TV,
& =8 S geres | - TR OB
z i2 i~ 7 BOT, BROKER
Rl - ﬁ 2 MRETE AN
- * b B = R EWBLT
o i% % Eb mwy | |E 4
g == a S B8z
& —
£ g
8

210 SAKREN (MR RMEE) (R B0m) (M6

! :F-ﬁF-| L{hlé‘?’-|:m?f£| 31uxf£|'_>mul= 2

20|Jsir--|:wéfr-- zw?ﬁlzwsfﬁ 20100 2u1|i|3]:o | B8

Z0034E | 20041

c REApRR T (SRR (9 80m) (WETE - 2000 6,

20029E

®a

n's

L

1. 7-219




-

3
/

T E
[AR] fEBIARAT ¢
F A
« KL PO RS
BHTHERALT

2l 7 it DS

=
iz

# L H o L
K . w @ E R & D
SYpPvE &S am
bzmnw SHow
g, ®#m EE¥pa
SaRMdgg
# ] # 02 ogm s K
ShMAP T RBR M2

BRNEORE (5
R iA PromE (EEAEER L)

e
Vo

DA,

: G T X

RF : AR, ER AR OME REH#oHEE)

HE
A :

THIEER 3 5P

HFEEHT 3 BAF  HRINATRES @R r.0.0

KERFEEF 3 /4 5IF

1.7 IRFARIE B O [ERRE 2 PG 55 72 OFNRE

1. 7-220

Bk | @1 _.h_ Ez&_ 45800

% Tk

H 216002~ | 16007 © S H
Hal1102~ i 11002 ©  [miisfeas
EREEESEEE R
(mOLEHRE WENNY e

41

e HZon_u._o_.n_n 29002 | rL00T | 3

N T
HEI6007~ H 16002 @ A
H R 1108~ H 151002 [oel s 4228

B T o) S

(MOLEERIH] LRI L it
(1 81 s TT0E~ [ 1 s TO0ZD © €% “+h 6002 © HIWH(T0L R (WU TIGLE) FARTE 21 %




3
/

S OE

ik S5
ES A REET
L il

J

« KA PR O

IKBWTHEMLT

cilli

il

# L H M
gvet
& ®

ﬁwwﬁ__ 3
g, ®#m 2
nﬂam%mm“ﬁvnwu
R
ZhE AP

BT, #ERORS
HEETHAEDL-

LEEELT

tZ
wa,

(

RO PR O

e
(PN

DR, RELHFOMEE (EENEERL)

e il i T 5L

¥R

RF : AR, ER AR OME REH#oHEE)

#

THIEER 3 5P

HFEEHT 3 BAF  HRINATRES @R r.0.0

KEEREFH 3 458F

1.7 IRFAPEREEE O R 2 Dk 75 72 0 O FNFE

0B Ji s

4 1 M 40 1 o U~

Wi | sb1102 .E_z..__”rzé_;n 40007 o

oy N ey

TEE e
% T
o B 1416005 Ay
D~ B 1 e
TR g
(U0SEHEIED) IR S

(T TT0E~ T TO0ZE * 4838 "4 6002 : HAW) (W08 WED (WENINIGBHES) Fiurs Oy

T

1. 7-221

Wik

#1102

#0107 | 238007

> | B900E | =

- [ 600z _ #2002 _ 41007

ETEEED

H 2148007~ i 116002
HEldali0e~ | 1 1002
H—t—Eft
SO (o W R o
(BOSCHWGE) LpiE Yy

(H ST TI0E~H 1 < 1002 © 5|8 " 60O0E -

)]
h A
[im4e

ke
Er ]

4y L) (W08 WD (EHIWNIHIGLE) RSN TR




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

HFEAT 3 547 BRAIRED sk r.0.0 W

R B, ERASURAHOBEE (
4 .

L

i

KERFEEF 3 /4 5IF

THIEER 3 5P

HHEL O
RV 2 E 8 L R ELEEEOREICONT

1. @it E =8 L thBmitsE O EIZ VT
FEEMIc BT, BREO~OLELFMT 508, BRICEL 5B EL ZH L C iR g il 258
fliLT5,

PIFic4E, BECE 258 L o iR m RS~ e F O 4 & L TRIE L2 RS IV TR
te

1. 1EEHEPE R S LB TER B JIE FIEIC2 T
LI oft B0 5 WA R L b F R (HARf b/ b O &) 2R 5, Z 2 THHGHERER

PR

LA HREIZONTERICEATHRND, BIBEELTWD, £, HER»LOMEARRTS
R g2 ESETARMEIRLE LTS,

(1) wetkEvbss
BT A Sdn 7= 0 OB TEE BIL R B EERE MRS O X E AR U ToX TR Eh 5,
D‘ I'N 'Z{Q& T P T .i'l’
Da : Wi Mo 12 v ot E 8 [Im?]
Vi : To i [m/s]
% 1Qo i bofadRe ] (8 LYo LR
(2) Wb ESR

BB S 72 0 O HEIE A B IEE MR AR O BT OB EEH L LTETF h TS
Chanberlain OEFZE@ME™ L0 ML HEAHBE (x./Q TEHTLHILUTORTEENS.

Dx : B B 2= 0 O & #[1n?)
A : e RS
2 1Qw s $G LY 1 48 1R I 4y i [s/m ]

Bl#E10
RV £ E L R EL E R EOREICONT

L R & S E L R E EE OB EIC SN T

FEFMICEOTIE, MRE~OWLFE T L0, BRICE 5EEEELESE L CHhRmtsmg 25
fliL T3,

UTFICAE, BELFLEE Lo REL S EE LR 04 L LTRE L 2L BRI 0 TH
ED

1. 1EEPEPE R R LB A RO HIE FEIC2 T
LIT O E b M P 8 L s i R (AR BT b O R) £RH 5. 2 2 THMER SR

2 & BEPIRIZ OV THEKITHFATVRVD, BIEEE L TWaH, i, HHE» L ORtH R T 5
Wefl] & vh 2 BT DR MIZRIL & LTWh 5,

(1) miEibFEs
HAA SR dp T U O R EAS SRR B IR ERHEEH o L R T o TR Sh 5,

Dy =V 0 o vevrresimiiii e ()

Dy + B T 0 ORISR [1/m?]

Yea s A

2/ M B EEEEE [s/m®] (HL B RGH RO R R
(2) Btk vEE R

BEA Bt SR 12 ) OV RILFE R T AR O BRF O BB TR L L TEF TS
Chamberlain®WFFEHLE L 0 B EEA FRAHREE (1 /Q) THRETS LUTOXTREND,

1. 7-222




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

RF o AR, JEJ'#-I uuﬁ:aauma&

ﬁi‘?‘:‘ﬁi G'Jﬂiﬁ}

.f'|

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

ZIT, x/QudERSHELLLEETSE,
__‘\ IJ'IQ: 21 L ............................................................... {3}

Tz TR R T Y
2 1Qo D boEdRE [m®] (f il o LR E)

#1 Chamberlain, A.C.
HP/R1261 (1955)

: Aspects of Travel and Deposition of Aercsol andVapour Cloud, AERE

(3) Hherbagae
ERMALG)Hnb, HFREERIL, UTOXTREND,

A--D‘ 'D. - ),J,.'Q‘I + A )'-"rgn "'r ¥r - . S (4)

A . BB 7 © o d B[ Vm?]
1. 2 HbsRimieeE sl M b 5=

SEIOFHEIZBNTY 72 FirvA VRED KE WA IZOWT, iR FRIIEMAELCTL B
MZLtoGSEtkicat L T, (DRRUE) XD LERHMToORERLZRHE L, 05 boFEMIT% HME
{HExB-7, —F T, EHEF0oALEEL TEMTNERELHE L -eitd® (ThbbxQ
DITUNHBIE X EFEE) LokZGRDLICLr s, F1~F20LEY, MLMETHo,

i i T SR TR A EAE O T % 00 s I oW T ILIRA 1 IR,

D, +D, _ lI"F‘ X/Qa + A I-"‘ch . \Ilﬂ Rt ]"- ................................. (5
D, Vs (2100 )i
(darse  SEM D 9796 R R
2/Qe BRIt OMEOEHRE [smd (8 ERHEE o LRE)

IIT, x/QPBERSHELLSLRETSE,

D =A- Xt Q \'j-ﬂ' B o e e S S {3
2z + R R [m]
% /o AR [s/m?] (feiE ) ool b i 43 A4)

# Chamberlain, A C.
HP/R1261 (1955)

. Aspects of Travel and Deposition of Aercsol and Vapour Cloud, AERE

(3) Higlz oA 2
ERMEL G Hpb, MRLERIE, DTOXTRENS,

A=D,+D, =V, ¥/0, +A-2/Q, 27 Iz

A  BA(w NG s W iR [1/m? ]

1.2 Hie i B AR O MRt E R
SEIOFTEICHBNTY T Firvy A REHK & OTEAIC ST, #hRica BIEm 458 LT 16
M= L DEEEEICHLT, (DRRVG)RDEERKMTOLERFZEHL, 05 LOEMIT%HE
[Ex-oT, —H T, BitE 042 E 8 L TEMOTLRMEELHE L-iitEs (Thbbx/Qo
7% MHEE X LFER) LOHEFERDOLIICEEL, B1EOLBY, M. ETHo T,

M FE PEAF SR B HIRMEEE 97% 0RO FIZ 2T 1o/,
D, +D, _ [i/gnﬂ X0 +A- 20, 2T EZJ%

D, V 4 '[X.';Qu }gm,

; 4 TR

] G R [s/mT ]

-+ (5)

( Jem

x TSR AT )l b igs e 53417

[AchiR] fEBUART =
L 24

1. 7-223




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

THFETEAT 3 547

TRF

B, ER U OE
: 7 1 N%E O

HINAIRES) H#R r.0.0

KERFEEF 3 /4 5IF

FEEER S

21 K3, 4858580 E R

(iR AD)

. £ IQ/m) ¥ 4.8x104
9 8 L4 BT 7% :
IR 7% [0S0t ot ) 1 1.6%10%
e LR _
E g -6
SRS 97% 4 | (Um?) (gHR) o itiond
B B (mm/h) 0

B L AREROK (D, D) 13

22 KMES, 455 RELE RIE (EEAA)

2 1Q(s/m?)

#1 5.7x10%

2 FM I 97% i [—
s D WA (Um?)

# 1.7x107

2 it ¥ i ik £ (U/m?)

# 2.6x10¢

SR 9T% W (FEAE+RE)
[T B (mm/h) 0.5
REEy L BTN OK (2.70) # 1.5

PlEXY, BELEEZEE LRI 2/ QIT%MBE LML B o FRIch AL,
4 fEE TESHERPBONII LD, SEIOFMS TRIEE 2% B L =i is s & ikt

FOAMLTHZ LIHRSFHRFECHA L EZ BN S,
ok, FMBICERTA AT A—FEE S T,

%3 AR A

S AR M "
WitrtEe® | 0.3 cmis) NUREG/CR-4651 Vol 2
Ve
i A e BRI KA H
Lz B
HEiPRK A=9.5E5 = Prod
A izt L B ERIEE (L
- 3PSA W) : 2008) (NUREG-1150 W
Pr: fekam BrEE I & L THIM)
immht
R 2010 ¥ 2010 % 1 A~20104F 12 Ao 1Mk
nE, R, Rk

5 EA 3 B
Bl BEEH S BFICEY AR ERTE (HEAS)
5 00z ) 4. 4x10-4
FRUTRSY W S R el B 1. 9%10-F
I ULl E——
SRELIEE 07 U @R Rl
T (/) 0
BRR L IRTRon (@, I

PLEXY, BELRELEE USRI, «/ QIT%MEMEL A LIsRE omtkibdRIch~,
4fEE TR FERIBENT LG, SEIOFHICEVTRELE 258 L -ibEsE ettt
FOAK LTSI LIRRTHRFETHL LEA LIS,

B, FHEIEAT 57 A5 & 2 IR T,

Fo2HR HRILERESTA—F

T A-E & ]
1 13 0.3 Tonfz) WUREG/CR-4B5] ¥al. 2
Vot
TR AR AERICE SRR 1@&1;’&;{:;%& ,
Zz Y =y - I SERE 2 2700 in?)
T = oz + ) . FARR o 0.5
o HEEEEORR DD A -8
T AAESFT ¢ (5 1) | BRRT A Ponie | Ry e e aie)
A FEEF® T 2 EEEE (L P30 -
Pr: BEskiEs ONR) (FLREG-1 160 BE 45T AHE 2 L 2315
(ll.'l.l"h)
=330 097 9075 [~ 1307 5 (2 A0 e & G2 BV,
RiF, GABEHA

[fr] [RBUAEHT iz
Sakiih

1. 7-224




HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

AR 1 A, JEFHS{I,\{tﬁiIJJJfﬁﬁ u&"Hﬁitﬂ#&&}

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

2. FEtELFEEOREICOVWT

HLED PR A0, om/sIINUGEG/CR-4551 (BE3Tlk 1) (2E- I TRIEL T\ 5, NUREG/CR-4551 Tl
BAESsE L, WAL ILER, EERUKR - BAROETHMEEINS L LT0a, FEFARERN L EER
OWMWMTHH, BT ANEEENEHTEHLEL NS, E/, NUREG/CR-4551TiX0.5um
~5unOf Iz L TRHEhTEY, fisOLET 77 o7 v FEORFREOMEORH (A
28M) H6, FEMIZETAFREEORHSIZ, JONERBERICHL LEZLND,

7, WGN. Slinn@O#RHC LB &, Bk, MRELW ooty BHEICHT ARBICE U gtk ot
HFHEEAERLTEY, Zhicksd 0.1 pn~5 pnOf T HEEL0. 3on/sTBETHS,

w LA ™TTTIT! ™TT T T

3 T o
f——"-“"fnﬂ.- E Lo u--lv-unm : ’j

D ee—ege= Filger pupe, U, 4 34 m we™", Clough 11073 : ]

|- e Wae, w40 G e, e e Shameen 11070 (.’ n
whk ——+ W, o, = 8 gm e, Seteral and Sanee (1008 ’ ./ 1
E ooentennre QAT om Grrwel, o, « 22 em me™, Seteal o1 01, 110280 { 3

- T e drshel o, u, = 15 em gac™ ", Setwnl o, (VT H + N

- ! -, Nl H B

= 2g = Vem, B5 Sy, € 108 e e, Wenly ot 8. / /’?/ ]

#y DFY DEPCE TION VELOSITY Lo w™'

MWW & AN SR i ! i A
1w

et wt we e
O, PANTICLE OVAMETEN (u

Fig.4 Dy arpndum mn:mnu function of peetiche dor. Dats weew cbiamed feem & pmmber of
for m smocth mefeze b shown for comparion.
MNota that mthmulwﬂ&unommlwh il Fou 2 v and Bt Bg. 21 ows wel
contsln 8 peramsterimtion for mrfece romghmesi. For & prolicinay wady of de effect of wilsce
moughasm anid odr facions, we Rel. 3.

B Her LREEIZHIT SRR EE (SRR 2)

2. EtEICEEEOREIZOWT

Bt PR H BEO. Som/sFENUREG/CR-4551 (2% 30ik1) (23S TEE L T4, NUREG/CR-4551 TIE3E
Saatfl L, WA LILER, EAERUAK - EROETHE SIS L LTV A, KFABREHRN LERO
W THh A, WACBITAEEE I ERATEH LB 605, £ 72, NUREG/CR-45561 TI1Z0.5 um~
SumDBEEICH L TR S TEY, it EF 72 7 MO T REE O BEORS (2
ZM) b, FEick T RYEO RS, —OMBEERCHL LEZLNSD,

E72, WGN Slinn@ETHz LA L, Bk, AE Lo e EIC AT A RBICE Ltk ort
EHEAEELTHEY, Zhizk3 L0, 1 n~5p neORR TlLh s #E 120, 3en/sBETHS,

e | ERRR s | P T P R | P e 2 I I
o e umu ‘auh =1, Charberlain [1988) I
[~ «-=r—ele= Filter poer u, rnmw L Clugh (1973 ! s il
|- e Watar, i, B 40 frm ™, Wi ang Shumann (1973) ! a
|n=-—""“ Wanar, =uq'mu-'5nm|-us.me||m ! / r
S v S |_e;...3_u 1, =22 b wee™, Gonal o . (1879) i /‘ /é
= 0.1 em Mlﬂm‘gﬂﬁ.u = Wcm wee™", Behnsi et ol (19731 E F 7 g
T O tg@Iem. 555U S 105 o e, Wosely ve s (12T i
H
s 'PF 1 E
o E - 3
g k- e
: E
g =
E 3
£
> E
= E
o) =
] 3
E
) J
A Lt Ll L L Lt L LiLl 1 oLl ]

=] [ el '
0, PARTICLE DIANETER Lanl

Fige 4 Dr( inpwnlnn welnaity a5 | funstion of particie die. Data were obteined fom a romber of
far & snoolh wefice i down for comparisos.
Diote that Ui thewelhi urye is alwnur deperdant on e value for ue and thae Eq, 22 does sol
anisin & FEamstarization for sitface roughnsse, Foe n profiminary study of the effet of uarface
roughnss and other fretos, s el 5.

B Bex oRBIC BT AFETLEEE (25 302)

1. 7-225




MREFT 3B HIFAESD HEE r.0.0
L7 R AT ae O ERE 1 & Sk 35 7 DFNFE

FHOHE (

L

R AN, EA UL
T

i

KERFEEF 3 /4 5IF

THIEER 3 5P

£, FFHEIC BT 5T FHE~D YU AR EBELEEHE, =7 0 OREOEBEIZLIFO
LBV THS.

VET T Ty MR, HEPEE ST o AOBRHIZE VT, DTOREERRELS
ha,

DEWHERANTORHIC L 5BERR

HBMERNTOZTa Y LOEALNEEE L, =7 oY LOREO " Fickkf+ 5, fliid, =7
VRN un®E, £ ORERIL, NPECREE (B2EXM3) LVRTEEL T =T/
ORREL pmDBEITHS, 26fF &2 D, Ladio T, HIBORKE W= T o /X EAERNICHEE
o< d,

@7 =27 AEKELRIRMELT 7 1 L 7 12 L5 BREIBRE

T=aF ARSHEREOMET 7 4 A7 22T, RASERE 0. 16 pni B[ L /- BiAHER
12T, TR (99.07%01 L) #RERELTHS,

PRI F7 A A BT 15 umS BB L (2 W2 LML L 2o TEY (Ref. JIS Z 4812),
BEFENZNEORE D L JRF 7 o5 O8EA D =X L (IRESREDHRSE LY7o 0s
BRI TSR ARE AR EL S, BELY, bunlEORIBOREN= T YL LT
4 A TR LT ORI 15 pnic R E T kg B,

PLEEY, BBV AICB VTR, 727 A5 ERiERBFCi ERDoRERRIC T,
MR FREOKREN T YRS ERESRNICHESh S, £k, T=2 7 AEABERE
% T, ORUVQOEBRERRE T, sunllEoREO7 o /it ol h, ThbohifEokasl
zFrAOBBHEshcd WEEZ NS,

PELY, flix DV ETT V7 LTy MO T 0 /NN OREOBRHE B EIE OIS0, 1 4 n~5u
nDFEEICH S L, o, MEFEERENBHEMICHIRESKE LT 0/ VT RE~H Ehic
WERICH D Z LA, RIS ML EE L L 0. 3en/sEBATESLEZ T A,

i, FHECE T #T FE~0L T VA 2EELILBE, =7 0 L OREOEBEIRLTO
LBV THS.

VETT 2Ty MR, AR EE ST o A0 IO TR, UToREBREELS
o,

DiEERN TORFICL 5RERRE

HWMEBANTO=T oY LOBAREEEL, =7 oY LoREO _RiCkET 5, FliiE, =7 o
VNKLEENS u nDWE, TOEHERIL, WPECHEE (2208 3) LvBRFEELTWAT /N
OEEL DB ICHS, 26fF L5, L oT, BIBOXKEVWZT o /LT PIEWESNICHES
het<isd,

@7 =27 AE[EHLRMMRL T 7 1 L 72 L5 BRERRE

T =T ATESEERHEOREIT 7 o L F 20T, BOKHEBEITFER. 16 unZE L /- BEHE
12T, ZA4A2EBRERE (99.907%LE) 2REELTWA,

PR F7 4 20, BT 15 mdS bl LIC{ WD LB EMR- TE Y (Ref. JIS 7 4812),
RFEFRZNIOREL DL, BT 7o V7 OB AL =X L (EEFEHRE) L 715
HiEcHTAE s B ENKE< D, LELY, 5 unBlEoRBEoOXKE W T oy L, &
7 4 A EFE LR R TR0, 15 pmic R R I S ST v B,

S s, BEETT U AICEW TR, Toa T AR ERE RS TI ERDORIERICT,
HriclF RO RE W7 o YRS BT RERERRICHEiEhD, F T2 T AN
{LREEETHE, ORUV@ORERET, 5unllbofiBox7 o/ vidt+olEsh, ThokE
DREhzT S ADKHIIEHIZ< WEELZLEND,

PLEXY, fix QT T 27y RO T o/ L OEEOBS SR ERO KE 57120, 1 pn~5 4
nDEICHD Z &, i, RFEESEVERMICH SHESRKE BT o A EREA~HKE Ehic<
VERIZHS Z L b, RIFEMICE TS EEREEE L L T0.3en/sEBATES LEZTA,

[X#R] RS

BEHEh:

1. 7-226




THFEEAT 3 547

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

HFRURESH  He@i# r.0.0

fa

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

16 TR 1
J. L. Sprung %: Evaluation of severe accident risks: quantification of major input
parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7, 1990

2 [ Ik 2
W.G.N. Slinn :Envirommental Effects, Parameterizations for Resuspensionand for Wet and
Dry Deposition of Particles and Gases for Use in RadiationDose. Calculations, Nuclear

Safety Vol. 19 No.2, 1978

2R 3
NUPEC TSZRE 9 £EFE NUREG-14650 Y — A & — A& Fl Vo St ved B H B oo BR{l I B+ 5 @

(ERELI0 3 A) |

BEW L
J.L. Sprung%: Evaluation of severe accident risks: quantification of major input
parameters, NUREG/CR-4451 Vol. 2 Rev. 1 Part 7, 1990

&k 2

W.G.N. Slinn : Environmental Effects, Parameterizations for Resuspension and for Wet and
Dry Deposition of Particles and Gases for Use in Radiation Dose Calculations, Nuclear
Safety Vol. 19 Ne. 2, 1978

BEIHR 3
NUPEC TSGR O4EFE NUREG-146500 ¥ — A4 — b & AV Fo S e S B bt oD BRI 12 B - 2 G

(FEREIE3 A) |

KfR] Ao

D

1. 7-227



HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

AR 1 A, JEFHS{I,\{tﬁiIJJJfﬁﬁ u&"Hﬁitﬂ#&&}

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

iR
HuFR v R o R MHBEEIT%OR D F o T

L. HWFREEFIZOWT
1 RO (1) 0T &9 i~ O B E o i, weiEiE LR EIc Lo TRET S,
HCPEVEAS 134 B3E < OB MRS ERESIC K-> T E 5 IERE (T EE) 1208 CTHiEicit
ETHHSTHY, HAEDEOMFEME LT EE LT 52 LTHRES LS, BHELFTRAIC
£ THSHEBEAAICRY AEh, #mcET, ILET 58K TH Y, KR PORSEDEORES
ML BkHE, RUEEOBES 2R TR RIc L - THE S 5.

el Bt ]
S i \
{ il J
1 |
1
-.'.Ié?l | | CWER |
| RiswE _?Eﬁ.f.’?f?!* w
Ee——— | e
- L TE

BoARMiIN - S
vmg Lt Bt ]

H1 #RmitFO A A—Y

<HLHFROHHEX>
D=D, +D, = 7/Q,V, + [ 2/Q, Ad: (5%}

D A ER (Um?)
D, D EAEILER (Umd)
D, s BHEEEY (Um?)
20, :EEOHNRE (sm¥ (8 FYHMOKERE)
210, : REFHOMEHAEST (m?)
v, P LHEIE (/)
A : AR (Us)

XL, A=aP®

ab : BRENY 1= (=)

P :EAME (mmbr)
z BAEE (m)

1

iz EmiL RO R MHBEEEIT%EORD FIc 2T
1. HiFE@mLEFIZO>NT

FEBUEIDIZRT L S I thiEm~oE e ok EiL, e LRI Lo THAT S,
A I R < OIS E S, HERES T L o Tk AEEHE (PRREEE) 1T LT HiE ot
HETHRETHY, HEEDEOMEERE CLFEEL TS L THEShA, BiERFTEKIC
Lo THAHEBELTIKICERVATh, HEICET, (tE+TR&THY, KEKPOHFHESE OBES

Fi & Bk SR R UER O BIE TR TIREREIC Lo THRESh 5,

W

m&:mm\

[ mea= |

etz || wwpss w s

thEM
B A AR LB TE - EfEin® ARk R
#= (AT ST T EDMAEEE
CHERTER]
F1 HRmEmiLEO A A —
<HiFELEROHEN>
Bi=n 4B, = Eia,F, —j;;‘@l:lz\a’: {1
D : h‘_?(lrll?i.»ﬁﬂ* (1/m®) (Hifrfriidif-n)
D,
D,
z/o, Ak |_-_u.1:ra»h1‘&.ri (s/m®) (b LRl 1)
pron - RECHIN OB S (s/n®)
v, C AT ERE (nfs)
A : BEIR R (1/s)

trvall O

A=aP’
ab: TERREA T A—F (=)
P ERAGEE (nm/hr)
E CEREREE ()

1.7-228




1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

HF - Bl WA AERIOE B 5Eo )
g i ik LB URREMENE OffE (FRll i # o
WA 3 547 HINAIRES HEER r.0.0 Aol S ooy B Zi kg

i)

KERFEEF 3 /4 5IF

THIEER 3 5P

2. HUFEE LA R0 R HBREET %O RDH
Mmoo R EEE I, @B tHomishTn5 5 QO REHBEEIT %O RS Hizk
SOTHELE., BENICRUTOFETHELZT-= (288,

1) ERZICBTA2RERFNE, R ERANTx /0 WHELEE, BHELXESELZIBRI L ICEHT
%, TSI S ST BB oW T, THESNZICBIT S x Qi Er LB,
gRtitFER LYl ins,

2 oflix, FESFAL AN WEE LEBSTHY, x Q0L 2L ERRURAKICL 518
LHERLL ST 2B T 5, xS AL (1 WEFAL) Lo ALz BAIRWFRIic 20T
i, St EREr 25,

2) kRl TRl BSOS I FEAEOKRE SIICE T 2, DhEWIT 95 b#Z TR
BEROT%EBATL A0 E, MEELERO RMBREET% LT 5, (MRELERORME
HBEETHH b, x. /0 ORMEREE L RA2D)

|
Ha s | me | ke RRLA® | AHAES
| [ XX L) I
! [111] i
viano | ! 10 D Jxis | o o o oxitn
vizoo |ramE | 23 ] %104 5107 10 *10% ox100
V1500 E 31 D 15 °
12212300 | NME | 28 D %100 0100 0 ] )% 107
GHILREERMIc S rE2
o LT 1. Q | AHAEE
[L3] st (]
1 0.000 ]
0003 ]
wEwLRED
BHEEE 9T% —» I | Ox30t | Qi
o 97010 | oxsn
100000 | Ox30e | Oxipe

2 SRmLE e RRIHIME 97% MO KD A
(30641 % 4 {ir4 N, NNE OH)

2. Mz vo AR SR B R A9 T % (I R b 7
HoRm e R O R, ASHEHHIRR I TV 5 x/Q DR HHIRIARE 7% [HD kb Hio
ESOWTHELE, BMEMCEUTOFRTHEZT - (F2H8H),

(1) FRHICBT2R8&F06, NDERAWT 2/Q, WS, BELEEL 1R IL BT
B, 108, PR AL BSOS oW TR, FMERIC BT B A E R LA,
HWREILEE (RiiFER -t HFR) b s,

B2 Mofik, FMdSEEAEN WL LEEBETHY, x/QIZ L2 EELEERUEKICL 5
P RS HFE L TR AR 5. FEMA SO (0, NWHFRL) LA F I Bk R
DWTHL, HRmtEREEa i s,

(2) k() TR 1FMEOEmTTEE2EORE SMECECHZ, hEWIES DEHZ TR
WEENRT%EBAT L ZA00E TR, BMRELE RO RMBREET%EL T4 (MRELESR
ORBEREETH AT, 1/ QORMHBEEL B2 D).

MR A MRS LA L

L L | ARETeS
......
HO B A )
i or s —> [ ©0 | mo :
| oo . 010 p
CTT o i
BB R S o | x|

FEoHE HFELAERORMHREEIT% EO KD
(FFAlG o & 5V A5NW,  NNWD §51))

[KfR]

1. 7-229




THFETEAT 3 547

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

bt

HINAIRES) H#R r.0.0

L, BAiEdFRof

RF : AR, ER AR OME GEH

)

KERFEEF 3 /4 5IF

THIEER 3 5P

FEEER S

Uit
YETT 2Ty MO T o S ADERICONT

VETT Ty PRICC VNTRET AHMHEREEZEL= 7T o Y VORESM L LT0.1un~5 4
nOFEETHD Z L iE, MESHICHEL TEBSALTHWAMEZEICRELTVA,

VETT Ty MRICHCVARICAZ LA BRI L aEABEREND L b, YETTZ T b
REORESHEBEL (CVATOZT o /A0 R RO ICVHAODKODFEDER] Lo @BAaT
Hiizhiz#1 00, QIR THRBEZEELL. 62, YET7T7 7y bROTr Y ALORIEIC
oA ERNRMRE STV AHEE B DIz, A0 REIHRE NRC: L) SEEOSR TER S
TWAVETT ZoF v MEOZT7T o/ LOEHoRBE (F10D, @, @) @EELL. U LEOHE
HRAFITFET,

IOFRTER LEMERSIL, BET ST o ARER, FHEE (CV., RCSEEH) RUKOFES
IEWRH LR, =7 SKROMEICKERREMISL, CVARBETOZ T VOREIRI LG
DT o ARERLEFESESHEBR AL O LHEE T 5,

ito T, @EOM L ORTE - IRICL VRSN TOSHEEZ T 5L LT, 0.1 n~5 pnoiibE
OTTaS VERMET A LIERETHLLELS.,

#£1 VETTIIFrFROT O/ ERICOWTOXREES R

T S
B | MM XIESEAS 5
pml
TEFT S
; #05~5 |mihz=
: LACELADT (4188) |dw@ees
ToiErRte
0.25~25 CVMIZKASEEL, RBFELE
) NUREG/CR-5901"2 el | 2TLdEBORs KL THE
Wl ) TE3 - e— k.,
_— . 0.1~30 HoPLRE
AECLAKKLEK®™ | o "o EHOZT o /AR
G~ 5 YETT 2Ty hEROIEORE
3 PBF - SFD" B'fj 0':6 EXELEIERRNO=T B/ A
(-2 |si-ws .
ST T >
. . 5~0.85 EW. (KR
5 PHEBUS FP** 05~085 | erenus Fp xmac Ve
(WEfF—2) oY ASBi-HE
%)

liEies
ETFTT Ty RO T o ADEEICoOWT

VETT 2Ty MRCE T IR BN TREET AR 2 ST o/ LV ORBESHE LT
0. 1um~5umOF@EHATHS Z LiE, HESHICEHL TERShTWAMRLZEICREL TWa5,

VEFTTIUFy FREICIE TR ESNIC AT LA B L A3 EABER SN 3 2 E b, YETFT
3Ty MREOHEBESHEREL R FEHESATO=T oy L0#E) B TEFIEEHESEAD
KOFEOER| LVoBATERShERIOQ, QICTIRBELZWELEL. E6ic, YETT7 7Y
T bREOT T o YO RIS T 2B MR L STV AR EB LTI, B O RHIHR (NRC
%) PEEOARTEMINTWALET 72 7y MO T n Y/ AO2BoRBSE (100, @,
@) ZMELE DEO#AEEEERUCTT,

ZOFRTEELLRBESIL, BET = 7oARER, HEEE (5 REaEss —ounEHRE
%) RUVKOFEZIGEVDHAHH, =7 0/ VHEOREICKEENTR L, R REMaanmE
TOXT o VOREEILE O T o/ VAR L RS faBEs o bo LETES,

Lz, BEOR4 O - FRICLV RSN TWAREEHES S—T5ELLT, 0.1pn~5und
#HHEOCTa S LEMET A LERYTHLLERLD,

#1 VETTIZLFr b EOTT o BRI OWT O TGRS R

&% | smevumssay | L E s
TETTE LY BORMREE
i) LACE LAPE1 #1055 AZhid o ¥ TORmESEML
1518 | ABEEEREEE LA L
#- HraZphaR.
Ltons | EREEL BRRCEE
@ NUREG/CR-5901 #= (."Fﬁ-l) Ty AEEOI N S RO
i BT LCERA LA L b
P L . 1 1~1.0 LETTE LT MROFGRE
=l AR OEAT-2) FERELE1IRBRAOZTR S
EhEHLETH,
rwen  |TET7 P T BOFELER
& PEE—SFD#2 (?‘,?21"]-2} EEELELEBNDT YD S0
: SHii-EE L=,
LEF TN LT hERa FF FED
. 15~0.05 |58, (EROTT LA B
® THERISTE -1 PHERLS PP O PO 7o/ 7L
EghicB B L - EHOEE,]

1. 7-230




RF - B

I+I :

HFEAT 3 547 BRAIRED sk r.0.0

1.7 SRFAEE i E s O R E 2 PGIE 55 72 8 OFNEE

KEFEEHR 3/ 4 FIF HFREERT 3 BIF
S ETTHR BE TR
#1: J.H.Wilson and P. C. Arwood, Summary of Pretest Aerosol CodeCalculations for LWR Aerosol #1: J.H.Wilson and P. C. Arwood, Summary of Pretest Aerosol Code Calculations for LWR Aerosol
Containment Experiments (LACE) LA2,0RNLA. L. Wright, J. H Wilson and P. C. Arwood, Containment Experiments (LACE) LA2, ORNLA. L. Wright, J. H. Wilson and P. C. Arwood,
PRETEST AEROSOL CODE COMPARISONS FOR LWR AEROSOL CONTAINMENT TESTS LA1 AND LA2 PRETEST AEROSOL CODE COMPARISONS FOR LWR AEROSOL CONTAINMENT TESTS LAl AND LA2

#2: D. A Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of Aerosol Scrubbing #2:D. A Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of Aerosol Scrubbing by

by a Water Pool Overlying Core Debris Interacting With Concrete a Water Pool Overlying Core Debris Interacting With Concrete
#3 : STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)5 3 : STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS, NEA/CSNI/R (2009)5
OANL DWG 80-T378
= ORNL DWG 881370 s
LAZ PRETEST EAZ PRETESY
504 ® AEROSIM M (UK 50 :m“o_sgg-':._iTuun !\\

¢ co_mm.;"!’_ /{/\ \

+ 4900

-
o
.
o

2

AERODYNAMIC MASS-MEDIAN DIAMETER (m)
5

AERODYNAMIC MASS-MEDIAN DIAMETER {1um)
-
o

oo . T T T
00 T . - : w0 0 10’ 10 1w
1w W' 10 1 10" TIME (s)
TIME (8}
Fig. 11. LA2 pretest calculations — serodynamic mass median
Fig. 1l1. LA2 pretest calculations — serodynasic mass sedian diameter vs time.
diameter ve tioe.
4 S TOHa— FHREBRTHLONE= T o A RECBBEL Y7
e B - F1E LACE LA2TO =— FHERBTEL =T oY VIEBORBELY 77

1. 7-231



so-called "quench® temperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among €O, CO,, H,, and H,0 are too slow 1o maintin chemical
cquilibrium 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 1o temperatures such that the gas
m-pminuiu(rewvdy'rm at the equilibrium composition for the "quench” iemperature.
Experimental evidence supgest that the “quench® mmmh 1300 to 1000 K. The value of
the quesch temperature was assumed 10 be il over this temp range for
the calculations done here.

{Qmﬂnmﬂ“n-ﬂuﬂ:m&mmmmﬂm
has not been i done to date, It is assumed here that the
wwmmmhm distributed over the range of In(0.05 g/kilogram
H;0) = -3.00 to In{100 g/kilogram H,0) = 4.61.

ﬂndwfmlkmo!mp:ﬂuiuﬂminm“w
pool.willmmﬁ.mc. Dep g on the available facilities for rep the water,
mmmrmwmmm Modehauilab&tnrthumdym.bm
limited 1o volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken 10 be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Among the materials that are ex reﬂedwmhewlm
suspended solids are Ca(OH), (p = 2.2 glem”) or $10; (p = 2.2 glem”) from the concrete and
UOy(p = 10 glem®) or ZrO, (p = 5.9 glem’) from the core debris or any of a varicty of
acrosol materials. It is assumed here that the matcrial density of the suspended solids is
wniforsely distributed over the range of 2 1o 6 g/om’. The upper limit is chosen based on the
assumption that suspended U0, will hydrate, thus reducing its effective density. Otherwise, pas
sparging will not keep such a dense material suspended.

m&m:rmmntﬂu “The surface tension of the water can be increased or decreased

il The magnitude of the change is taken here to be Se(w) where § is the
wwmummm The sign of the change is taken to be minus or plus
depending on whether a random variable ¢ s less than 0.5 or greater than or equal to 0.5,
Thus, the surface tension of the liquid is:

o(w) (1-5) Jfor ¢ < 05
ofw) (145 for« 2 05

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

(10) Mean Acrosol Pagiicle Size. The mass mean particle size for acrosols produced during
melt/concrete interactions is known only for situations in which no water is present, There is
mw&hﬁmﬂhrmﬂcﬁwﬂlhpﬂmﬁihmpﬁhml Examination of
acrosols produced during melu ions shows that the primary particles are about
Dl,mindhmﬁer Even with a waler pool present, smaller particles would not be expected.

iﬁ$ ARG, EAUIERIOMBE @GEEE o R)
3 & W RRE AT U RERAEORE (GRS oEE)
P ——————— RERPIS R RETRD FEE 0.0 RE  RER RIEHOME (RN LSS L)
FERFEEN 3 4 FIE THFEER 3 Bl FEEER S
[ ®ft—1 NUREG/CR-5901 R | [#f+-1 NUREG/CR-5901 Hky

so-called “quench” iemperature. Al iemperatures below this quench emperature the kinetics of
gas phase reactions among CO, COy, Hy, and H;O are 1o slow to maintain chemical
cquilibrium on useful time scales, In the sharp lemperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled fo lemperatures such that the gas
composition is effectively “frozen” &t the equilibrium eompasition for the "quench” emperatare,
Experimental evidence suggest that the "quench” temperature is 1300 to 1000 K, The valuc of
the quench temperature was assumad to be unif d over this range for
the calculations done here,

(6) Solule Mass. The mass of solules in waler pools averlying cone debris king ole
has not been examined carefully in the experiments done to date. 1 is assumed here that the
Jogarithm of the solute mass is uniformly distribuled over the range of In(0.05 g/kilogram
Hy0) = -3.00 to In{100 g/kilogram H,0) = 4.61.

M) ¥olume Fraction Suspended Solids. The volume fraction of suspended solids in the watcr
pool will increase with time. Depending on the available facilities for replenishing the water,

this volume fraction could become quite large, Moxdels available for this study are, however,
Jimited to volume fractions of 0.1. Consequenily, the volume fraction of suspended solids is
taken 1o be uniformly distributed over the range of D to 0. 1.

(8 W Among the materials that are expecied to make up the
suspended solids are Ca(OH); (p = 2. Zg!'elll:‘)arSI(!iz {(p=2. Zga‘cm’j from the concrete and
UOy(p = 10 glem™) or 210, (p = 5.9 glem”) from the core debris or any of & variety of
werosol materials. It is assumed here thal the malerial density of the suspended solids is
mifmmlydiuﬂmledmﬂ:eﬂngeurzwﬁycn?. The upper limit is chosen based on the
assumption that suspended U0, will hydrate, thus reducing its effective density. Otherwise, pas
sparging will not keep such a dense material suspended.

9 W The surface tension of the waler can be increased or decreased

itude of the change is taken here to be So(w) where S is the
weight fraction of d.smlvd solids. The sign of the change is taken to be minus or plus
depending on whether & random variable e is less than 0.5 or greater than or equal to 0.5,
Thus, the surface tension of the liquid is:

{ﬂ'(\l’l (1-5) fore<05
afw) (145) fore =05

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

(10) Mean_Acrosel Paticle Size, The mass mean particle sire for agrosols produced during
micltfconcrete interactions is known only for situations in which no waler is present. There is
reason to believe smaller particles will be produced if a water pool is present. Examination of
aerosols produced during | ions shows that the primary particles are about
0,1 pm in diameter. Even with a water pool present, smaller particles would not be expected.
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(1) Geomets il T e Distribution. The aerosols produced
Mgmmpmmmmwmw“&mMu
standard deviations for the in cases with no
mmmlswzi 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
dmumlmdummm It can also be argued that smaller

will be produced in situations with water present. It is unlikely

that data will ever be avai to d this jon. The standard deviati
of the size distribution is assumed 1o be uniformly distributed over the range of 1.6 10 3.2, Any
of the g ic standard deviation with the mean size of the aerosol is neglected.

(12) Acrosol Material Density. Early in the course of core debris interactions with concrete,
uo,m-:usm;«mmuﬁuu:mmmm As the

teraction progresses, oxides of fron, manganese and chromium with demsities of about
ssum’mmmmdmmmmlummﬂm,o K;0, ALO, Si0,,
and CaD with densities of 1.3 1o 4 glem® become the dominant acrosol species, Condemation
wmdmﬂhlhwsmyﬂmwm i
Coagg of also the predicti ofmmﬁmnl
materials that make up the aerosol. As a result the material density of the serosol is considered
uncertain. mmmumlammhum is taken o be an
distributed over the range of 1.5 1o 10.0 glem?.

Note that the mean acrosol particle size predicted by the VANESA code [6) is correlated with
the particle material density to the -1/3 power. ﬁllm&ﬂnﬁmﬂdm&m%

particle material density was taken 1o be 100 weak and insufficiently supported by exp
i 10 be in the inty analyses done here.

(13) Initial Bubble Sire. The initial bubble size is calculated from the Davidson-Schula
equation:

" 6m','la
gl =
where ¢ is assumed 10 be uniformly distributed over the range of | 10 1.54, The minimum
bubble size is limited by the Fritz formula 1o be:
D, = 00105 (e, lslo,p N"*

where the contact angle is assumed 10 be uniformly distributed over the range of 20 10 120°,
The maximum bubble size is limited by the Taylor instability model 10 be:

(11) Geometri i hy e Distribution. The aerosols produced
dunn; core debnmme anmxﬂw m amnmd o nw Imnormal size distributions.
standard deviations for the distributions in cases with no

mpmvmmwmlnmu An argument can be made that the geometric sandard
deviation {s positively correlated with the mean siee of the acrosol. Proof of this correlation iy
difficult to marshall because of the sparse data bue._ Tt can also be argued that smaller

ic standard deviations will be in si with water present. It is unlikely

that data will ever be available 0 this The standard deviation
of the size distribution is assumed lobeunih'm‘iydim!hlladmﬂmmpofl 61032, Any
lation of the g standard ¢ with the mesn size of the aerosol is neglected.

(12) Acrosol Material Density. Early in the course of core debris inicractions with concrete,
U, with & solid density of around 10 glem® is the predominant aeroscl material.  As the
inieraction progresses, oxides of iron, manganese and chromium with densitics of about
5.5 glem® and condensed products of concrete decompasition such as Nay0, Ky0, AlyOy Si0,,
mmemmnrlawawﬂmemummmum Condensation
and reacuon ef \nler mﬂt the species may ull:r Ihe apparcnl malcrial densitics.
Conggl also the prediction of the densitics of
malerials that mhe up the serosol.  As a result the material density of the zerosol is considered
unuuwn 11|=maw¢amymwmwm:m«mmn;hmwkan
Iy distributed over the range of 1.5 to 10.0 glem?.

L

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 acrasol particle size with

particle material density was taken to be too weak and insufficiently supporied by experimental
idence 1o be consil in the analyses done here.

(13) Initial Bubble Size. The initial bubble size is ealeulated from the Davidson-Schular

a4 %

where ¢ is assumed to be uniformly distributed over the mage of | o 1.54, The minimum
Lubble size is limited by e Frite foimula tu be.

D, = 00105 ¥lo, fgte,-p I

where the contact angle s assumed 1o be uniformly distributed over the range of 20 10 120°,
The maximum bubble size is limited by the Taylor instability model to be:

MREAT3BAT RIS HBE r.0.0 o L bcienig B Gl
L7 AR D R B Bt 55 7t DN ; n_ﬁ.{’ifq Bk FrOmE (REHEES L)
KERFEEF 34 7P THIEER 3 5P FEEER S
Consequently, the natural logarithm of the mean particle size s taken here to be uniformly
v ly, the natural logarithm of the mean particle size is taken here to be uniformly distributed over the range from In (0,25 um) = -1.39 10 In (2.5 ym) = 0,92,

1. 7-233




1.7 IRFARIE B O [ERRE 2 PG 55 72 OFNRE

HFEEHT 3 BHF  HRINATRESD

e r.0.0 T B

AL Py

#
B RERE, REATHORE (28

oo AR, ERUEEHIOME GRH#oHEE)

FRE (ROl 5 ooHEE)
A& L)

KERFEEF 3 /4 5IF

THIEER 3 5P

FRIEER

it —2 STATE-OF-THE-ART REPORT ON NUCLEAR
AEROSOLS NEA/CSNIR(2009)5 o R i USisi DB

921
o204

derosols in the RCS

The expermnenters conclude that sphencal pamicles of sround 0.1 w 03 pm fermed (though thes
o Iskistved) then these agzl | giving sise o a mixture of compact particies
bch\'rc[ 0.1 and 3.0 l-‘:d im size af the point of measurement. The composition of the particles was foumnd to
e domunated By C. oo and U while the Cs and So wass contmbutions remamed constant md very sumlar
i mass, 17 s relatively minor in the first bour at 1860 K evolving to be the maan contributor i the thad

(very eru:mmﬂ:h 42 % 11 26 % So, 33 %o Cs). Nesther breok down of composition by parfiche size nog
| size wan

Frather interesting mensuenimts for parposes hene were six lsokinetic, wauential, filered sunples located
about 13 m froo e bundle omler. These were used 10 follow the evolurion of the serosol composition and
0 examine particle size (¢ = analyses the authors state that particle geometrical-nxean
diameter varied over Ih:nm.llm of the first filter due 1o it being early with respect
to the mmn tanssent gives the mnge U.32-0.%6 ) while standard deviation flucnuted between 1.6 and
206 In the images of filter deposirs needle-Tike fomms are seen. Tuming (0 composition, if the fisst filer
sample s chinguated and “below defection limer™ is taken as rero, for the strocuml components. and
volatile fission products we bave i termn of percentages the values given in Table 9 241

9222 Aerasols in the coniainmeni
0,22 )| PHEBUSEFP

The nerosol size distributions were fairly lognormal with an average size (AMMD) in FFT0 of 2.4 jum at
the end of the S-howr hmlﬂ#-depﬂd-ﬂum ;uha« pmm 10 3.5 yun before stabilizing a1 3. 3% po aerosol
size in FPT1 was slighily 1 d 4.0 pum. dimueter (die) of particles in
FPTI was saen to be hemeel 0 % and 065 ywlla %E\!’ nl:g: of a deposit s shown in Fig 9.2-2 In both
tests the standard diviation of the k was famly constant ata value of sround
20, There was clear evidence that agrosol composition vaned very lile as a function of pamicle size
exoept for the lnte settling phase of the FPT] tes: dunng this period, the smallest paticles were foimd to
be cestnench In terms of chenscal speciation. X-rav techmgnes were used oo sorne deposits and there

¥EfF-2  STATE-OF-THE-ART REPORT ON NUCLEAR
AEROSOLS NEA/CSNI/R(2009)5 fffFRUHBOIEE

9.2.1 Aerosals in ihe RCS

The experunetters conclude that sphencal plmdh of l‘ll’lllﬂ 01 w0 0.3 juu formed (though thew
compontion wis ot sstablished) then these d gving mse to A maxture of compact particles
betieer  siz¢ 3t the poitt of mencrremant. The conpasition of the particles was found fo
be dom % o and U while the Cs and S and very annla
i puas, l. wan ulnmd winos i the firss hour a1 1860 K evolving 1o be e nuain contriuios i the thud
(very am'mmmm; 42 % U, 26 % S 33 % Os) Neither break down of composition by pamicle size nor
talist was d

Fusther mieresting neaawements for purposes here were six nokinetic. sequential. (iliered saples locaied
bt 14 from the bundle outlet. These were inad to follow the evolution of the serocal composition and
o exanune particle size (SEM) Based on these analyses the authors state that particle geometneal-mean
chameter varsed over the elimination of the firss filier doe 1 i1 bemy early with vespect
1o the mam tranuent grves the mogs 56 yuu) while wandard deviation Buctuated between 1.6 and
2.06 In the muages of filker deposits peedle-like fonus are seen. Turng to composition, af the fist filter
sanple i+ elmnared and “below detection Buat™ i tken s rero. for the smachual componenss and
volatile fission products we luve i termm of parcentages the values givens m Table 9.2-1

922 Aerosols in the containment
9221 PHEBUSFP
The sevosol wze distmly were faiely log 1 with an average wze (AMMD) in FPTO of 24 jun at

the end of e Shour bundle-depadation phase growms 1o 3 5 um before stabalirmg o0 3 35 jon sevosol
sare 1 FPT1 was shightly larger o between 3 8 and 40 s Geometnc-nean duameter (dy) of parhicles m
FPTI was vesn 1o be berwee: ] & SEM mnuge of a depost i shown i Fiz 9.2-2 [ both
tesin the geometnic standard deviaton of :Im Ieglum.ll distribution was fanly comtant ot 8 valne of aroand
20 There was clear evidence that serosol composition vaned very kithe av o function of particle cize
except for the late sefthng phase of the FPTI test dunng the penod. the snnllest paricles were found to
e cesumich. In tenms of chemical speciation, N-ray techisgues were wed on some deposity i there
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