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* 1

ORIGENZ # FH\ ~THEH

Table 3.13 PWR Releases Into Containment®

% 2 Cs-137 OF LSRR

%7 = — X0 fkgers —> D

Noble Gases**
Halogens

Alkali Metals
Tellurium group

Barium, Strontium

MNoble Metals
Cerium group
Lanthanides

Gap Release*** Early In-Vessel Ex-Vessel Late In-Vessel
03 13 20 10.0
0.05 0.95 0 0
0.05 0.35 0.25 0.1
0.05 0.25 0.35 0.1
0 0.05 0.25 0.005
0 0.02 0.1 ]

0 0.0025 0.0025 o
0 0.0005 0.005 0
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 1s maintained.
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* Ex—Vessel/Late In—Vessel

R ESRER, FAOERFELHLORH (ExVesse ) R 1 HFRICHEF L -ES2 AP HH (Late InVessel)
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kD —4r  RZOWTHHBICEEN TV S, NUREG-1465 THELLTWE L —F A%

1 RICTT,

813 NUREG-1465 T L LTWAI—F A

Table 32 PWH Source Term Contributing Sequences

Plani Sequence Deseription
Samy AG LOCA (hot leg), no containment keat removal gystems
TMLE* LOOR oo PCS and no AFWS
v Intecfacing sysem LOCA
bkl ] BB0 with RCP seal LOCA
BID-E SELOCA, no ECCS and H combustion
EID-p SBLOCA with 67 hole in containment
Zion S2DCR LOCA (2%), ne ECCS no CSRE
SIDCF1 LOCA RCP seal, no ECCE, ap containment sprays,
no coolers—H;z bam or DCH fails containment
SIDCF2 SI0CF] eacept late Hy or overpressare failure of
conlzinmenl
THLU Transient, no PCS, no ECCS, oo AFWS~DCH fails
containment
Oeonee 3 THLE" EBD, no active ESF gysiems
SIDCF LOCA (37), no ESF systems
Sequoynh 53HF1 mﬁc& no ECCS, no CERE with reactor cavity
L
S3IHF2 SIHFI with kot leg induced LOCA
JHF3 SIHFI with dry reactor éavity
il LOCA (") with 580
THA SEO0 induces hot leg LOCA—hydrogen bam fails
containment
ALCD LOCA (hot leg), no ECCS no C5
5381 SBO delayed 4 RCP seal [aiures, only slexm driven
AFW operates
S3HF LOCA (RCP seal), no ECCS, no CERS
53H LOCA (RCP geal) no BOC regirculation

SBO  Sdation Blackout
RCF  Heactor Cooland Pump

PCS  Power Conversion System

cs Cantainment Spray

ATWS  Anticipated Transient Without Scram

LOCA  Lossof Coolant Accident
DCH Direct Contalnment Heating
ESF Enginsered Safety Featurn
CSRS  CF Recirculation System
LOOP  Lazs of Offsite Power

NUREG-1465 Tii, EAHEHFI-F LR FIFEAES~HHELETR oSz
DNTE2EOLSLESERE 7 = — Kot a2 HHBIES, HHBBLZREL TWS,
NUREG-1465 O THib~_EhTVA L 912, NUREG-1465 DY — R ¥ — A IE.LISMIZE S

1 Accident Source Terms for Light-Water Nuclear Power Plants
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WY LOCA B¥IZ ECCS HEARTRCV AL LA EARRMT B2 —Fr R 280EE—F A%
HRETHIH>BESHELOTH S,

F2ER RTFEMESR~OKRHEBETHRHBES (NUREG-1465 Table3. 13)

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

Duration (Hours) 0.5 1.3 20 10,0
Noble Gases** 0.05 0.95 0 0
Halogens 0.05 035 0.25 0.1

Alkali Metals 0.05 0.25 0.35 0.1
Telluriom group D 0.05 0.25 0.005
Barium, Strontinum L] 0.02 0.1 )]

Noble Metals D 0.0025 0.0025 0

Cerium group 0 0.0005 0.005 0
Lanthanides 0 0.0002 0.005 0

* Values shown are fractions of core inventory.
** See Table 3.8 for a listing of the elements in each group
*** Gap release is 2 percent if long-term fuel cooling 15 maintained.

( HREROET = —XERELUFOL 5 ICER SR TIN5, =
* Gap—Release/Early In—Vessel
PEESTHREFOXy v 750 (GapRelease) &, BEOERIZH IR TFE
BREE TOFELH LD (Early In-Vessel) #487E,
* Ex—Vessel/Late In—Vessel
R FEREEE, FAOEBELHLORE (Ex-Vessel) BT L RICHEHF Li-EoR

_ ok (Late InVessel) #1BE, y
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T, MAAP 2 BV IARERT 3 B OMRITRE 2 L NUREG-1465 DIBELX HHEi+A L, B3FD LB
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NUREG-1465 0~30 43 30 43 ~ L. 8BEARY

7 BB R O R TR ERBRO ¥ A L 7 e T, BERLTHY, BAReRpH
KR SN 5 IO ESERIC K X RETR LU LTS,
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ZABNBHEFEHLTWVD,

FO%, FHH 7 =— X0 R USERE L —7ORHESIC 52 2 EBZIIHO>VWTH
AR AL TOERBITHOATEY, FORED ERI/NRC 02-202°(2002 4£ 11 A)icE Lo bh
LS TWS, ZOEMBORREL LT, UTICFRTEY, RT<2BRIENRE T TH
H000, BREEBE RN BEHIH L TLER Y — R F—LAD@ERIZOVWTHEES LT
5O TIERV,

i p ion that the physi i f the revised
Finally, there is a general expectation that the physical and ?hcmlcal forms o
source terms as defined in NUREG-1465 are applicable to high burnup and MOX fuels.

(ERI/NRC 02-202 &5 4 &)

dham S o EIRBEE IR EHT, BEESEORRIREEE 75 oWd/t, FOOFEEREERE 50 GWd/t
PHSLELTNSD,
HRFEARALOHEROER L LTRENRE, 7 = — XOHEHEF M R S HESA~0HHE
HIZOWT, B 1 D& 1-1 REUE 1-2 RIS T (ERI/NRC 02-202 Table 3. 1 & {F Table 3. 12),
ROH v aOHEIT, NUREG-1465 OEEXRLTWS, £, #EEOEELFE—OWIZHRLE
RNTWaEDE, “FAATH-DHEERSE SN2t BG BT 254 FMFOHRETH S,
FNEH OISV T NUREG-1466 &< —F L T3 L3R5 7245, NUREG-1465 Hb K&
<R L5 BEEZRRBI ATV,

LLEOEROERL LT, ERI/NRC 02-202 TiE, SIALAEZEIO LB BREEREICH L
T % NUREG-14656 DY —RAF — AR BERA T 5 LERAT TS,

feds, KEOHBEETHS Regulatory Guide 0 1. 183 (231 Tid, NUREG-1465 o HH
BlE&EEHETERA 62 Ghd/t E TORBEECREE TEATEZZLOEED TS,

* ACCIDENT SOURCE TERMS FOR LIGHT-WATER NUCLEAR POWER PLANTS:HIGH BURNUP AND MIXED OXIDE
FUELS
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3z Eelease Fractoons™

The core inventory release fractions, by radionuclide groups, for the gap release and early
in-vessel damage phases for DBA 1OCAs are listed in Table 1 for BWERs and Table 2 for PWRs.
These fractions are applied to the equilibrium core inventory described in Regulatory Position 3.1.

For non-LOCA evenis, the fractions of the core inventory assumed to be in the gap for the
various radiormclides are given in Table 3. The release fractions from Table 3 are used in
conjunction with the fission product mventory calculated with the maximum core radial peaking

FOHRLEH Y —A Y —LEBPBEERESC WX BEHCERT A5 0REICH L THig

fTbhTEY, 2011 F£ 1 AiCE, v -7+ TEHAIMAFT LBESEIHEATWS
(SAND2011-0128%),

FABE AL B OF MOX B D B G, B L O 13 REUE 14 RISFETLEBY, B2
BEREOTRLELL B2 LD TREVWIENREATWS, 2D b, BEREIZEW
T3, NUREG-1465 D ERBEEIAEHS MOX Bl EHIC YW TEES D b O TV eE 25,
BARITEThbOTF—4 28T 5,

F4F ERENETORME S ~OREEE OER

ERI/NRC ERI/NRC SAND SAND
NUREG-1465 02-202 02-202 2011-0128 2011-0128
(EERBEEEIRED ® | (MOXEREH ™ | (ERBEEEED | (MOX #2%h
A28\ 1.0 1.0 1.0 0.97 0. 96
L I%|m 0.75 0. 85 0. 82 0. 60 0. 62
CsH 0.75 0. 75 0. 75 0.31 0.55

¥ HWEOERBERELTWARD, FHEZERLE,

EDXI5iz, MPT~2BREERHSL00, RIEOMR TIE, EBEEEPEE O MOX £
BHoH L THLEFR Y —RF—LETEINRTWS O TiEAVZ & 5% Regulatory Guide 1. 183,
ERI/NRC 02-202 K {F Sandia Report i REN TV A,

AREF 3 BFOBREESEOREREER T, v 5 #ET 55 Gid/t, MOX #A¥EHT 45 GWd/t
ThDHIZ LG, ERI/NRC 02-202 (ZiiF @ AR, MEESEORBMBERE 75 oWd/t B
Sandia Report 0@ FH$ERH, #REMES B MRGEE 59 oWd/t LHE LEHOEERNICHD, £
fo, AFRER 3 B OB EHERBIREEE X T 5 RELT 61 GWd/t, MOX #28HT 53 GWd/t TH 1,
Regulatory Guide 1. 183 [Z78 4L D@40, SRR 62 oWd/t ORmERICH S, =

¥ Accident Sorce Terms for Light—Water Nuclear Power Plants Using High-Burnup or MOX Fuel
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D%, AREFH 3 BFICHL, FHEZTESATWEWER Y —R ¥ — L4008 A I3 THE L Bk
2ha,

ERI/NRC 02-202 (2R S iHBIS 0@V TR, EMFOER bGP THAZ L,
Sandia Report RR#EOEMEIZ OV ThH, MOX BEHI W TITH—OEAESRORAEHR L L
WTIC L PE-TEY, XEMNCIZA—YFA XENELOTREVW LEEE L, SEONME
{2V TiE, NUREG-1465 M EE % A iz,
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2. HEREIN—FORFGRIZONWT

NUREG-1465 M E#ASEEIREI R U NOX At EHIZ 2\ TE, ko & B0, RECEMR T,
TEZNSLOTIIRWVWL OO, ERSEERER U M0X #5EHI % 5 NUREG-1465 @@ ic B
LEMFTORBOP T, NUREG-1465 IZHE~TREZLRHEHESHBERZLTWHIER N—T
Lbhd, AFMTHWEEFATORMIC BT, FEE/N—TORREBET S,

REICHRH S REEDHIc T 58 A — 7 ORFRRUVR FFREAO RS EHEH
LDH =R LDZPRHBAZEABEBROBBERCADA ¥ 1 YBREICHTIERE N —TF
ORREZFNFNLE 5 FERUE 6 Eioa+, MoX #EHZwT 5 NUREG-1465 D@ R+ 55
FHTOFHWDP T, NUREG-1465 iZH~TRZLHHBSHERERINATV'S Te H° Ru FHiZoW
TiE, FERRUFB6RICFT LBY, PRBEEFEEMFMIC BT 2FERELNEL, BE
MR R E RREEERITT O TR,

(1) |EICHH W EMEHEOARICOWT (I-13]1 SMEHBE, T FAF 0.5 MeV
H)
=R CARRREOEII TMERICBIT REICHE 2h 5 RAEEHEIZ oW
T, NUREG-1465 IZRENAFHERINL—7ORRELT 11131 SHERER vy R FL X
0.5 MeVRBOEEZE S RICTAT, [F13l EMERBEITI o ¥ (L5 2A#55% C:8|
HH 12 %, FOMAF B 4ER-TED, y#TFRAY 0.5 MeV BEIIFHF AT 2AWHH 91 %,
maHe (LHFW) BT CCEIAB2% To/afl s:loTna,
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BHFE (1/2) BEBICHHILAEHMEHEOEERE S L—7ONR
(I-131 Z&fhERE)

-, (1, 2) =

AR piidnnlivd ke s EEH
(Bq) (%)

A28 #30.0x10° 0
£ 9ER #18.2x101% 55
Cs H Bl Tx10te 12
Te$ #13.8x1012 3
Ba 8 e 1x10tE 4
Ru H #15.9x1011! <1
Ce 8§ Bro. ox|pls 15
La $ 11 Tx10te 12
&4 #1.5%1014 100

(1) 7TEMEERHE
(iF2) FOHEIHEHEZNBEAL 2HTIcADE

FEoFk (2/2) BREICHRHZILIHAEAMDHOEERE I L —TDHR
(y#=FAF0.5 MeV AH)

wsny | BMER D s
et | #18.7x10'° 91
BE 3 | #16.7x1014 T

Cs #17x104 2
Te 8 #13.1x1013 <1
Ba $i #1.7x1013 <1
Ru #19.9x10'? <1
Ce $ #1.1x102 <1
La $i #2.9x10'2 <1
et #19.5x10'°® 100

(1) 7 EHWERHE
(E2) FA%EIHTELZEBEAL 2 fTICLDTE
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(2) RFFREEROREESDE b0 H =8I L5 hhBHE BB EBER VA DA >~
¥4 BEORFRICONT

bR B EEAGRIERO T FERCB T AR T FREANORHEHE» b o SRR
FRAHA A M =BT DT, NUREG-1465 IR ENAEER L —7ORREE 6 F
IZd, {AAEHRNE N Hair (L5%F) 85 % CsHEHIHL % FTOMAFL %
LiraTna,

HeE RTFREANORSEEHE O <BIZLS
ch b iR GBI OB B AR ERES L —FDAR

gy | EEBBUADL S A R @ 2 =
i ®)
ke #74.1x10? ”
i #7.3%x102 =
=» # 4. 7x 10! .
T #71.1x10? "
e #11.3x10! :
R #5. 110! O
Cel #12.0x10°? o
el #1.6x10° ,
=t #78.6x10% o0

(1) shhplii@sEA a5 7 B EHERER
(F2) FoEEIHB2ZEELAL 2Hc DA
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3. SEIOFHRE T /L TOF M & MAAP fEHFT TOFM O8I oW T
AFETHWEETATOEECTHAORREZB TRICTT, ETRICFREEL I, i
HlE=E0BEMSE (BT H) ICE T FHEICHE T, RECEEL TWAEECEREIL,
ERERRO I@ASHCERY AENTHHEDHEIC L 28T <) RUABERO [@QRFRFIFRE
BADHKREDE L OH r=HIC L 5#IT< ), [@RE P~ shic RS EIC L 58T
21 Th,

FIR PREEE (EAEE BEMEICES80E < FHE

(=27 BRBH Y OHR)
7 HEOFEDHBE (nSv) *!?
MR < PER#EE<
BiT < R i SR ED
halll o (s ast
SR S o
DRFIFREMOH =8 1. 7x10-2 - #1.7%x10"2
2k A RfliE=ToHiE<
N @K ~HiH S i % 1. 2% 10-2 — #1.2x1072
A WHEIC X 5#ITL
% @A G BB DA E NS
B |[MEPHICLSPRBEERNT] #1.1x10° #1.1x10° #12.2x10°
DT <
ME (D+2+@) #11.2x10° #11.1x10° #12.2x10°
X b =i X HEEL
E @xﬁqmm.jém:mw # 1. 3% 100 #7.9x1072 #7 1. 4X10°
g |BEICE 5L
hE (@+®) #11.2x10? #7.9x10"2 #1.2x10?
913 1.1 ] 15% 2
(O+2+@+@+®)
*1 RicBIT? (EHREOSH (D+O+@+D+®) ) LA OHKIEL, HHEMEIHE %M
BEAL 2HTICAD A
*2 [EH#BBEOSH (D+@+0+@+®)) 0¥dEix, FHEEIHBE 280 HiFT 247

LTl
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IO 3OOWITERICER LT, AFETHWEE T TOIFN MAAP S7HT TOFFE & 1
LT, BFHTHELETRT,
(1) AR LBRVAENTEHESEICL 28T
AR ERVAENEEHEDEICL 28T LT, £FMETHWEET A TOFES
RFHTHDIZLEMBT 50, RFFHRAES o OBRHBS 28T 5 - L TERT S,
a. SEIOFHEIZE T 2R IFEAESRATOERICONT

FOHRENEZY, D EARFFERESPOBRHENI ETOA A—Viz210T
i, B2 ICFRT LBV THS,

FOICEM LB RERDIL, FOERBICH - TRTIFRHRESRA~RH s h, RTF
BEBATOERENEBRSA T LA IC L ABREICL V HERIEN S NEE L, RTIFE
MEBNICTET 5, 2612, AOMHlORFFEMHESHNEOE(LEEICRES LR
FHREAESPLORBAVEICILESN > THRIHERS,

b. RTFFREMERBN~OHRHOF A I 720 T

FEIRICTT LB, FLBRBBERURTFIFERERD Y A I - Fi220Tid, 1ZIER
LTHDEFZ0N, BEHRERDHARICHHI LI DHOESHERICKE BTN L
W LT3,

c. T FBMESR»LOKRHBEOHEIZOWT

AFBTHWEET A TORTFERAESE? L ORHEIE L MAAP BT CORTIFEARE

BLOKRHBIGEESRISTFTL, T, HBFEREIRICIRT,

HBR RTIFHRMESRDLORHES OHE*!

g —7 FFETHWEET A MAAP fET* 2
FH AW #1.1x10"% #9.6x10°°
X o#EM #3.6>104 #3.0x10"4
Cs # #2.0X10°4 #1.9x10°5
Te 88 #8.0x107° #1.5x10°°
Ba $i #13.2x10°° #16.9x1077
Ru #1.3x107° #11.3x10°°
Ce #71.4x107° #14.7%x1078
La $0 #1.4x107°% #17.4%x107°

*1 RICBITSBSOHMER, FHEEIMBELEELAL 24TIZLD-{E

*2 Cs OLHHEBOLFERRE (CsI, CsOH FA—7) #FTAHERIZHOWT
T, Cs MFLCHERERICHTITAFLOLEFEEE L —7ORHEE2&
LT3,
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gLy, RTFEMERNLOKHBISICOWT, ERBTRAVWEEF AL TOFED
1295755, MAAP EIT TOFHl L D b R ELHEL 2-THEY, BFOLFMTHD Z LA

ET%&Q

FHIF MAMP =— FiZ X Sk & AGFIC X 5B o ik

FLOREMED
(ORIGEN2 == — FiZT3H)

b

/1;Wmﬁﬂﬁ%ﬁi _H\

OV N~ HBE
(MAAP =21 — F)
2T AOBREERUATL
FICLDBEEDR
(MAAP = — FRTERE)
R L FEOBRILE

(MAAP TiFFfli S iz E

\ﬁ%&;ﬁfﬁé?&f} /

CV FIIE (MAAP |- & A SF4)
L OV VRSB

CV A~Hii S h 2 A EED }

/:;Wﬂﬁﬁﬁ%ﬁﬁ ﬁ\\

-CY H~D i HEBIE
(NUREG-1465)

27T a/VOBRREERUVAT L
fick =R
(EBMEICESEWRE)

i 2 S E JN=E S

MAAP = — F 3 FH\ = 34l
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(2) MNBEROFRTFREEAOKAEEDHM 0N <BIZ L HHITL

ANBEEOFRFHFRRAOKEESE b 0H =B L AT IcH LT, AFFETHW
EETFATOFESETFHTHS Z L 2R 5,

MAAP T THE, R FRAESALEZEEICSELTEY, RTFRAERNOSEEIC
HLTEAORFREEZRET A LBAREL 25, Zhick v, #fEL LTI, RTFE
AR OMEREEY (1 JGERE, 2 0ERS) 2 SB LR EFESE L7 %
WMETHZLHRTES,

—%, AFBTHWEETATIE, RTFEHESNE 1 >OEKEL LESTAEREL,
R MESRROREBIC S L TRBBHEBA LM I L AR TR MESO THEE ~
OBITEEEL, IBEEEVTFREEI Y —Icoh LARREREEZREL TS, £k, #
MR L LTI, AMEROLE2EBLETTALLTNS,

MAAP RHTICEWVW T, RAFEMAERNOEREEDIC L o8 ENERDELSE LIS
&, EFESEDICHEL TV AEEORBROERDENKE L, HERRVANA v 4 8
OEATHEICHETHERIT ESEE L 25,

HERE VAN A ¥ A CBOBRFREZ>WVWT, AFETHVWEETATO FEEE~B
1T L B E 2 BV SRR &, MAAP MRt T LS KB OMIRME O L8iE 1T o1,
HEEAE 10 RIZFET,

FLX RAFRAESHNOSRMEI BT SR M cHV
FFATOFA L MAAP BT T O I O 8k
H H EFHTHW T MAAP ARHT
AIRTEE  (MeV) #13.1x1024 #2.5x10%4

FLORICTTLEEY, AFETRAWEESTFATORBREGA DA v A4 A BOTMAHER
RHEECEATLVRTFORELE Z-oTWD, BAFETHW ST AVOFMTIX, THE
B ~B1T L 7= et B et L TSR LU A o s o R & RiA A T e,

(3) AGBEE:OXZ P~ Shic Bt EIC L 58T <
(1) APy AFhi-fitEHEIC L 58E<) IR,

(D), @QREUCE) LY, FFMTHWEET AL TOMIZ, MAAP #8HT TR & Hh#: L TRSF
BICHE T LEHELE
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(BIIHE 1)

¥ 1-13 ERI/NRC 02-202 (BT A MBS ~ONH (BiREEsED

Table 3.1 PWR Rel Into Contninment (High Burmup Fuel)®
Gap Release Early In-Vessel Ex-Yessel Late In=-Yessel
Duration |Hours) o4 (5 1ALE 10 (20 LR {HHE
Noble Cases 0,048; 0.0T; 0 07; 007, ME* | 063, 0.65; B63; 0 64; LOTR 03 0 {1y
{005} (0,05)

Halogens 005 {0.05) 0,14 O85TR (035) 0.25 (0.25) 2 {00}
Akl Metals 005 (0.05) (.24 50TR (0 25) 035 (1.35) L {01y
Tellurmm greap 005 {0} 010 0.30; 0305 38, OTTR 040 (.25) 0,20 (0.005)
A1)

Dariem, Strontium oy 00z ™= (0,02) ol i) o ()
Hobie Metals ay (u0025) (0.0025) (m
Mo, Te a 015, 0202 0.2 0.7TR 0002; @a2; 1,2; 0.3 TH 1 & 0.05; 0,03, T8
Ru, Ith, P a 00025, 0,0025; 0,01, D.O5; 1 (025 QUG 02; 0O, Th g U3l 0.01; 0 10, TR
TR
Cermm group {0} (ILUHHIAY 10L005) (41
Ce o QLO002, 0 0005, 0.01; 001 | 0.005; 0005, 001; 0.00; TR L]
OOITH
Pu, & o CLO001; 00005; 0.001; 0.002; | 00035, 0008 0.01; 0.05; T ]
0 00ETR
Np B 0001; 0.01; 4.00; 0,01; (HO0S; 0 G0 001 0.0 TR L]
{LIETR
Lanthamdes (ane group’) 0, 0 @; {0} 0.0003; 0.002; G (0L0002) 0 005; 0.01; 0.01 (0.005) 0;0; 0 [0
La, Eu, Pr, Nb o0 0000 0AXTR 0 003 T o TR
., Wi, Ang, Cig oo 0LO0aE, 0003 TH 0005; TR TR
Hb (1] 0.00F; 0.00XTR 0005 TR 0; TR
P'os, Em (] 00002, 0002 TR (L00%; TH 0, TR

" Blutg that 1t was the pazel’s understanding that oely about 163 of the core will be bigh bamup foel. This 15 2 sgsiian deviaton Som the past when acedent
smtalyses wone performed foo cares 1hat were unlfirsly bumed wemlly to 19 W4

' T2 rumbers in parenthesis are those from NUREG-1465, Accidest Source Teems for MWR Light-Wter Nuclear Power Plants (Table 3.13)
! TR total release. The practice in France is to assign all releases follawing the gap release phase in the arly in-vessel phase,
' ME= Mo eniry; the panzl member concloded that there was imsalTicsent isformation upan which to base an informed opinion. _
* Baium should not be treated the same ns Strontiom. There is exporimental evidesce that barksm & much more valatile than strontium, VERCORS and
VT (ORNLY experiments ciied; hese show  50% releaze from the fuel and a 10% delivery wo (he containment, Steontium has 2 1025 release from fuel and
I% ba the contalament, hased npon al! data available 1o date.

Three paned membess retained e MUTEG-1265 larthanide grouping, £.g., oos group, whils twa pasel messbers subdivided ihe group ista four sbgroups,

% 1-23% ERI/NRC 02-202 BT A @i~y MoX #ED

Tahle 3.12

MOX Releases Into Containment’

Gap Relense Early In-Vessel Ex-Yessel Late In-Vessel
Duratzon [Hears) 0.3; 0.4, 0.4; 0.4, 0.4 (0 5)! P42 L4 14 14 15 {1.3) 2.0 {2.00 100 (100}
HMoble Gases 005, 005, 0405; 0,05 047 0,65, 0,65 0.75; 0,03 0,02:03, 03 TR 0 (0}
10,05 005 T (0,95}
Hzlogens 0 05; 0 05; 0.05; 0.05; 007 0.325; £.15; 0,15, 0,375; 0 15;0,%; 0.25; 1.25; TR 0.2 0.2 0.2 0.2 TR (0L
10.05) 0.95TR {0 35} (25}
Alkah Metals 005, 005 005, 005, 0.07 | 0,25 0.30; 0 30; 0 30; 0.65TR | 0.25;0.25; 0.30; 0.30; TR 0.10, 0.15; 0,105,015, TR
f [0.25) (L35} (0.1}
Tellariem group 0; 0; 0; 0.005; 0.005 {0) B.l:ﬂ.ls:?ﬁa&::..!i,- 0.ITR 04y 004 0oy 0.4 TR (025 | 001502, 0020 2; TR (0.005)
Bassurn, Stroatmum WE, ME, NE; 0, 0(0) NE, NE, ME; 0.01; 0.1 {0.02) | ME, NE, NE; 0.1; 0.1 {0.1) ME, ME, ME, &; 005 {0}
Wable Meals (1] {0 O025) (D02 ]
Mo, Te ME, NE, NE; 0,0 ME, NE, NE; 0.1; 0.1 HE, NE, HE, 001, 001 NE, NE, NE; 0.1; 0.1
T, Rl B ME, NE, NE;: 0; 0 ME, NE, NE; 0,04; 0.1 NE, NE, KE; 0.01; 001 ME, ME, ME, 0,01, 4 01
Cerum group () [0.0005) (0005 (i)
Ce HE, NE, NE; (1 0 ME, ME, ML, NE; 0,01 NE, NE, NE; 0.00; 001 ME, ME, NE; ME, 0
Pu, Zr HE, NE, NE, 0,0 ME, ME, ME; NE; 0,001 ME, NE, NE; 0uDiH; 0,001 ME, NE, NE; ME; 0
Hp MNE, NE, NE; 0; 0 ME, NE, NE; NE; 0.01 HE, KE, NE, 0.01; 002 ME, NE, ME; ME; 0
Lanthansdes ME, WE, ME; 0, 0 (1) ME, NE{'ﬂ,bE:};IE‘ 0,005 ME, NE, KE, NE, 0.0 {0 005} ME, ME, NE; NE; 0{0)
)

" The numbers in parentbesis ore those from NUREG-1463, Aceident Source Terms far PWR Light-Water Muclear Power Planis (Table 3,13),
* TR = iotal release. The practice wn France 15 1o not divide the souree teem mio early in-vessel, ex-vessel, and lale mevesse] phases,

! ME = Mo eniry; the panel member concluded that there was msufficient ifomation upon which 1o base an mfvrmed opumon,
¥ The values i Table 312 are for releases from the MOX nssemblies i the core and gl from the LEU assembhes,

26-%1 3-131




#1-3F SAND2011-0128i=35 1T i E R~ (EEREERE)

Table 13. Comparison of PWR high burnup durations and release fractions (bold entries) with those
recommended for PWHSs in NUREG-1465 (parenthetical entries).

Gap Release In-wessel Release Ex-vessel Release Late In-vezsel Release
Duration (hours) 022 4.5 48 143
0.5) 1.5 .0} 10}
Radionuclide Groups
Moble Gases o.oaT 0.94 oot 0.003
(Kr. Xa) {0.05) 0G5} JiE)] oy
Halogens 0004 037 LG R 021
[Brl} {0.05) |D.35) {0.25) (D10}
Alkali Metals 0.003 0.23 ooz 0086
{Rb, Cs) {0.08) |D.25) {0.2E) (0.10)
Alkaline Earths 0.0006 n.004 0003 -
(Sr, Ba) {0) 0.02) {0.10) i}
Tellurium Group 0004 0.30 0.003 040
{Te, Se, Sb) {0) |0.05} {0.25) {0.005)
Molybdenum - 0.08 0.0 003
{Mo, Tc, Mb} {0.D025) (D.D025] {0}
HNoble Metals - 0.006 [D.0025] -
{Ru, Pd, Rh, ets.} {0.D025)
Lanthanides = 152107 1. 3105 =
{r. La, Sm, Pr, eic.} (2107 (0.005)
Cerium Group - 150107 2.4x107 =
{Ce, Pu, Ir, 6] [Bx107Y (0.005)

1438 SANDZ011-012BIZH T HEMIER~ORE (MOXZEDH

Table 16. Comparison of proposed source term for an ice-condenser PWR with a 40% MOX core (bold entries) to
the NUREG-1465 source term for PWRs (parenthetical entries).

Gap Release In-vessel Release Ex-vessel Release Late In-vessel Release
Dwration (hours) 036 44 6.5 16
0.50 13 2.0 10
Release Fractions of
Radionuclide Groups
MNoble Gases n.0z8 0.6 0.05 0.026
(Kr.xe} (0.050) (0.95) (0} (D}
Halogens n.0z8 0.48 0.08 0.055
(Br.I} (0.050) (D.35) {0.25) (D.10)
Alkali Metals 0.014 0.44 0.07 0.025
(Fb. Cs) (D.050) (D.25) (0.35) (D.10)
Alkaline Earths - 00015 0.008 ax10”
(5r. Ba) (0.020) (0.1} {0}
Tellurium Group 0014 0.48 0.04 0.055
[Te, Se, 5b) {0} (D.05) {0.25) (0.005)
Molybdenum - 0.I7 [0.0025] 0.024
(Mg, Te, Mb) {0.002E) {0}
Noble Metals - 0.005 [0.0025] 3 xi0
(Ru. Pd, Rh, etc.) (D.0025) {0}
Lanthanides - 1.4 =107 32107 -
(. La, Sm, Pr, eic) (D.0002) ({D.005)
Cerium Group - 1.0 x107 5 107 -
(Ce. Pu, Zr, etc.) (D.0005) ({D.0O5)
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BERESFOBREHICEIHEIEIFMETIR, LoF0EFEBICHTAIFEERSLELT
R.G.1.195 “Methods and Assumptions for Evaluating Radiological Consequences of Design
Basis Accidents at Light Water Nuclear Power Reactors” ToRaili-t 9 BOFEEISERHW
Ta,

R FEaES~0ESR4 i OHEEOREIZAH V. NUREG-1465 2% & 9 BO(LFER
MRICE T AFERSICOVTOREEH LM, RHFRAERNOBMBOpH 23 7L EDORE L S
hTtwa, (HHEL>Fo5baRR L >FIs 2@l b, FRIYBEITER L > #
D3 % (0.15 % HEAAV (95 $HRITFIR)).

FFETEET A0 LI, BROBHESAT LA OEELEEL, pH BB S
hpWAEEERH A BEI21E, THER L I F~DEBERBEGHRE o Lt0BRLHY, THEk
LOBOFERSHRELDNEFRL > BOFERSLREL RS, iBRLO>RITICVATD
BAALEICL Y —EDEMBENRRAHIODIZHL, L 5> BIZRAKROEMZDREE RADZW
Z kb, RTHFEAESIS~0HOBA»LIRERL Y ROEELEETHAZ L2RFE
Z, FETIRL S ROELEEBREOFEENSOREICOWTUTO LB BE, ®ELE,

NUREG-1465 Tit, X 9 FEBD(LFEEBEOEERSICEL T pi<T n#§TolENZEORE
e, XHFEOEFEBREORTEICE LT, NUREG/CR-5732 " Iodine Chemical Forms in LWR
Severe Accidents” #8|H L TuVvA, NUREG/CR-5732 TiZ, pH £ L 59 FOETERSIELR L
LT, pH ETIZfE-TRBRE 5 B~0iERESHEMT5mREFRT L & biZ, pH AEA 2
ShafigRUL2an2VWESELERICONWT, BEREERO L I F(EFERICEL THEO
FZ Mo T A2 EEIToTW S,

pHAERLZEATWHEGORREF 1R, HPAERLZShRVESORREF 2RICTT,
PWR T F 7 RSB £ £ Surry O R TIE, pH BB INTWSHE1T, 1ZIFE£ER
I"E o THTFREHSFBICZDIDIZH LT, pH PRBEEZATHWARVESICR, BIFE£EATHER
LOFLRD, i, BRI OSFEIONTYE, BT EVWBEETHSH, pHREZKATWSH
Lo, pHEESATWARWESDIEI A, LELRARENFERTNS,
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FlFR EXEHHFODH FAELAESOL S HBLEFERE
(NUREG/CR-5732, Table 3.6)

Table 3.6 Distribution of iodine specica for pH controlled above 7

Fraction of total iodine in containment (%)

Flant Accident I (E) L (%) rin CH,I (g)
Grand Gulf TC ¥ (05 0 9.9 LEL U]
TOUW ¥ (.01 003 ek ] [IELLIE}
Peach Bottom AE y L0 003 997 LLEL LI}
TCLy 002 003 995 00004
ah TBA .21 003 .76 L

H2xk HEKHHEFOpH FEZSELL2VWESO X 5 REFEE
(NUREG/CR-5732, Table 3.7)

Table 3.7 Distrbution of iodine species for uncontrolled pH

Fraction of wial iodine in contadmment (%)

Flant Accident 1; (g} I (6 rin CH,l (g)
Grand Gulf TC ¥ 6.6 133 580 0z
TQUY ¢ A 153 751 06
Peach Bottom AE v 1.6 16 TH.8 a1
TGy 10.9 180 710 007
uoyah THBA 69,2 9.9 20.5 0.4

ZorHic, BEKEEHRORERNH2SZE L I-SEOFMOESIZIE, NUREG/CR-5732 THRE
L5 pH EE T2V Surry OFHER RIC L S BOFEERS IV Z &, #iT < il EDRsF
HELEBE L ENLRTMEHRERET S L, LV okBlaNLEEL, RG 1195 DL 5FE
O{LFEHBEOTFESRS (HikEM) 2HW L ELE,

%5 3 3% NUREG-1465 & R.G. 1.195 23311 3 L 9 #O(LFHEHEOIFER S O 8

NUREG-1465 R.G.1.195
ik L 5% 4.85 % 91 %
AL S% 0.15 % 4%
BTIRE 5% 95 % 5%
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T FEAERE~DTRERLR L S FOEFHRIZONT

EREHFRFOREEICEIEIFTMEICHENT, R FBEAESNICBTZaRRL %08
RILFICOWT, MEERA FEFARESTEE (LT, INPEC) £45.) i2Xkamat TR 9
FEHE NUREG-1465 0 Y — A # — A& W= R W E R R OB+ 2858 0BT,
CSE A6 EB - H S ENRENTVWAS,

HEOHEHMICETABELLUTIZRT,

R FREMESHNTOTRRL O RO EEEE 4 L T2 L, RTFEHEBANICE TS THE
PLoEORE pOBEEIZETOXNTREND,

dap _
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fa : RFIFRAESRICBIT AR LSRORE (ug/n®)
Ad : BALEZE (1/s)

IhERSZET, RAFEMAESRNTOIRIRL 5 BROLFEE 4q 1ZRFZni T 5 TR
LIRRE o LEANICBT ORI L I RRE o ZHVT, BTFOXIICREND,

1 [
. g 21
4 Hh—1 g[ﬂnJ

235, NUPEC §45#E 7%, Nuclear Technology “Removal of Iodine and Particles by Spray
in the Containment Systems Experiments” DER#l (CSE A6 EEE) L v, [CSE A6 EERERE S
TROBEELTIE, FFH0 S TRE10° pe/m®*Thofboas, FFHI30 5T 1.995X10° u
g/m*lied,] LLTEY, ThonHEEL2 ERICRATE LT, iRk >FRoBRILERE
9.0x107% (1/s) ZEHLTWS, ZHREHINO LI ROBERNEL, AT LA BEE-T
WRWREBRT TOERAER T D LF A 60D, 28, KE SRPE. 5. 2 TIXRFIFE#ERN
OIEFER L I RWBEA 1/200 12725 FTREFRL S ROBESRRAENRD L LTS, SEO
FH— i ADWE, TR L 5D DF (BRIERE) =200 12T 51X, Gap-Release] ~
[Late In—Vessel] @OHM#ET LA (HHEREG 11.8M) L4825, R IFEHAERIC
il L TV AR EDEHES R S ittt E RO 100 50 | BEICETT2RRETIR
HALEEENIZE—ETHLHZ b -TEY, RTFEMESAOLTRR L SRITEFOXR
WP ERMMOBREEER N L TREZRD, L-oT, ZZTIRARMICEHEINMHOBA
EEETEA LTS,
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CSE A6 FHE D FEHI X ATE 7 Nuclear Technology MR 3CIZd5 1T BNWL- 124 AR5 HEh T 3,
£E L LT, BWL-124 EROF FFEMESATER L > FoMERERIITT, Z0hT
TR L I ROTMBEIL 10° pe/m®Liz-oTED, ARER 3 SFORTIFRBERICIZET
HEoFORELFERETHD,
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#£%E . BNWL-1244, “Removal of Iodine and Particles from Containment Atmospheres by
Sprays—Containment Systems Experiment Interim Report”

H:RXEBTIE, A7 AFMpE LTTAH Y NaOl) BRAVEATWSD, iEEERHICE
ATVA BESAEOBEOCEERVCTWSED, ZA7T LA FENHOEELZIT R0V,

LNWL-1744
/ B 045 : 10° pg/m?
10° — .
,£1£2 = 12 min

DROP STIE: TZ10 & MMD

FLOW RATE: 49 gpm

TEMPERATURE : 255 °F

PRESSURE: 44 psia

SPRAY ADDITIVE: 3000 ppm BORON

: NaQH - pH 9.5
10
BEZ 30 4y - 1.995x10* pg/m?

(=)

Cge GAS PHASE CONCENTRATION, wg/m’
=

THIRD SPRAY
(RECIRC. )

(=]
i~

SECOND
SPRAY

.
gl pe il aE
]
150 200 1550 1600 1650
TIME, mim

FIGURE 9. Concentration of Elemental Iodine in the Main Room ,
Eun Ab

26-%1 3-137



(F&f)
CSE EBOERAME Iz T

CSEEBOFHLAREHNIEFORBI-SWTELIRICE LS, £, NUPEC 0EESICE
WTIE, A7 LA AKBFEMENA00MEO L > FREXEICBAEEEEEZRELTWA D,
ATLAKIZLED CV AEZS~0@hidley., Zhix, oV AEBEZO@hic L 5 L 5 BoitE ek

PEELTWAZ LB ETFHZRVEVWLEELS,

#13F& CSEFEEFEMLNBERN 3 SIFOLE

CSE 8™ Run No. HEEFT 3 5F
A6 (1) 2 A5 (8] A-11 '3} ﬁﬁ%%
FHX ERER Gi)i Gk RI7E
ML #0.20 #0.22 #0.24 #7 0. 335*2
(MPaG)
AN #1120 #1120 #1120 #7 138*3
(C)
HY
(EHER X 5 H#|ic
A4 | BIRENICZEHD *!? rL 2L
H LTS
DIHERE)

(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-5. FIGURE B-6.
Concentration of Clemental Concentration of Elemental

Iodine in Gas Space, Run A-5 Icdine in Gas Space, Run A-ll
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SEIOFMTIE, CSE ERICIITHEBRMSE 30 5 TOTHRRL > BOREM LM LRD
HALEREERALTWS, T2 T, CSE ERIZHBWT, DF=200 (@ T SR E ToxRREL S
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CVADBAREFELZRELEBRILLE LTWAH A6 RBICSOWTIE, A7 VA ERAZETART
LA L BBEDERH A, MIMBECH LT DF=200 i@+ 5 % TOME X3, BEROFMIc
ERLTW2EBRLEOLOBEZ LV LREL, BEBRIIRE 25,

T, A7 LA shBWRBORERLE LT, RULL CSE ORBRER (A5, A-11 3B ZXEiC
HAEFEEZHAVWERSICEWTIE, idolBY, IHOBRLERIRPOFMICERALT
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DF=200 fir & TILFEEIZBET L TWizvyy, LR oT, DF=200 S T—EOBRLEELEAHWS
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2P, (KIZ A5 HBE AL HBO S bEMPEPEEORV A1 HBOZENH LB LD EM
FE 16 7ERAVWTE 9RO OV A~DRHBIEGIZOWTHEH LSRR EE 5 RICFAT, FMS
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PoBONIBEREERELEATERITNIVEEZS,
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F T, CSEORBETR LOREF 3 SFOREEMIZO>WVWTE 6 RICFET,

EORICTETLEEY, CSEXRBAERE LARER I SFIASEOLHEREBE2-TEY, CSE DR
BTHONILEEEITRRER 3 SFICERTETH D,

Ho6Fk CERBLAREFRIEFOLFTmHEOKE:

CSE BRI HRER 3 =1F
{7 (m?) #7 600 #37 65, 500
FETH (m?) #1570 #7 69, 000
HRmfHm ') #70.96 #71.05

26-%1) 3-141



(%) CSE RBFER

TABLE L
Physical Conditions Commen to All Spray Experiments

Volume above deck including drywell | 21 005 £t7 595 m?
Surface area above deck including
drywall & 140 f1° 5689 m*
Burface area/volume 0.293/ | 0.958/m
Cross-section area, main vessel 490 rt? 45.5 m*
Cross-section area, drywell o5 ft* 8,86 m*
Volume, middle room 2 089 &t? 58 m?
Burface area, middle roam 1 363 ft* 127 m*
Volume, lower room a 384 1t? 86 m?
Surface area, lower room 2 057 ft* 181 m*
Total volume of all rooms 26 477 £t° 751 m?
Total surface area, all rooms 0 6560 ft7 B8E m*
Drop fall height to deck 33.8 ft 10.3 m
Drop fall height to drywell battom 50.5 ft 15.4 m
Surface coating All interior surfaces coated wilh
phenolic paint®
Thermal insulation All exterior surfaces covered with
1-in. Fiberglas insulation®

“rwo coate Phenolineg 302 over one coat Phenoline 300 primer.
The Carboline Cu.,:st. Louls, Missouri.

bk = 0,027 Btush 117) (° FAAL) at 200°F, Type PF-015, Owens-
Corning Fiberglas Corp.
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E
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V, s BAHIEEE (n/s)
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AOXEEAL, LTFToXsizREhsb,

v 2 22 Pp—PE)E 219 PpE

9g g
rp 127 e S AEE ()
Pp 7 a S EE (kg/n?)
P s REOEE (ke/m®)
g : EAMEE (m/s®)
e : SAEDREE (Pa - s)

ENFA—FOEER2EIBIZELHE, B, I TRLEAT A—FINPEC BESIcER
ENTWAETHS,

26-%1 3-145



F1FE FEICHWERATA—#

G A—H fiEd fii %5
TSR 5 () 0.5X10°% (KTl pndO=T7 S AEEE
=TS NVEE p, (kg/m®) 3.2X10° | NUPECHEE LY
REDEE oy (ke/m®) — ;7 REAERCHvhabinS
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= 6.649X 1073 (1/Ff) — 6.65X1073 (1/Wp) L5,

(258)
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- EHITE (HR) 9.0x10% (1/s) : BRILHEE (1)
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2.3 Reduction in airborme radioactivity in the containment by containment spray systems that
have been designed and are maintained in accordance with Chapter 6.5.2 of the SRP!

{Ref A-1) may be credited. An acceptable model for the removal of iodine and
particulates 1s described i Chapter 6.5.2 of the SEP.
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b AFLAIz kAR ERESE
— UChizgEh LR ENEE
g LEAEZEDDH

15
; = Evalustion by NUREG-1465° = 3FE
Fi fior this fesl** v n
il ,-f;\é‘“ EID=1(m")
E L‘.' ad 3 f Mataral removal datn
E 5 g = EREPWREE
é .- B EMW-7) baged om test data h=1%m)

n - -
- P m- J _ " P— P=|22{'WJ}’
u-m @ 1680 300 420 540 6D 7 F=0020n""hr}

Time sfter spry initiation (min)

E32-127 PWRIEERE (E+&8) #F SNUREG-14655TEE & o

(2) {ASETERT 3 B4~ F

ARER 3 BFOSEIOFM TIE, NUPEC BERRBICESX, E/D=TLLTW5,

NUPEC BUERB TIZ, PCCVA L—TFF L PO ETT 7270 FMRREBEEL, A7 LA
ICEHBEDREEIMELER, AL HEE LS mOFHEOTFT, E/D=T L OEENREDL
hTwa,

PCCV 77 o b LEREL CV 777 o F AR ERT 3 B4R Tk, EXEHFORESCENIZONT
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EFEFoERHLILOLBDbNSH, CSEXBTORER,L, BE, EHNFE0RMEOBVHEAT
LA RRICEZAZHBIINEVDIZHL, AT LARBRRAELEE2E5252Lb,5
(IRfH-1 28),

X-T, NPEC OFB#ERTHS E/D=T 2 @EAT DI, A7 VAHEDN 1.5 m % E
BV LEMBTILENRSL S,

TORBTIE, EREHTORT LA AL 1BV n¥/h 2EBELTBY, —0k
EDAT LA HEED 1.6 m Thotz, HEEFR I EFTEHAFBEMHESERA T LA F 7
LA VA THERTAIATI LAYV T~y 2 100 BOAT LA ZAARRBESILTHWD
fedh, A7 LAHELSmUTFTE2FERETSEDIZNE, A7 LAAF 7R 100 /hELE (R
T4 X1 @BHE0H L /b)) BULETHS, SEOFHETHVWEEEER 3 SFOMN
HHRAESRAT LA i 140 n¥/h ¢ 100 m¥/h) THY, A7 AHHE 1.5 mm LLF 238/
TETWARD, E/-T2ERTIZLIIRYTHS,

. T AEBEEEORH

L. GRLIESRPE.5.2DTa /AT 2AT LA B TOAT LA HROXER, 2.
THRLEATLA%B%E (E/D), A3EFTORATLVSHERETHS, A7 LM HAf0FE#EE
VBRF LA B T=7 o/ A REEEAEH L,

ZITOFETR, SEOFMEREEEL, A7 LA TIHE00BMNMEEEHERE
BATVAR LT LT D, ZORE, REBEREBRAT LM IREL NS, TOH—F
EHhEn, Tok, FEick TR, RTPFEHERNTAT LA KbVl
(AT VA BHHLEERLT, 7o/ VM EEEEZEHLTWS,

AT LA ERICBVTIE, A LAICEAT o/ VREHREEZHEMICRAL - LT
T, RTFERERNESOAKICLSREDRICE-T, AT LA BEAZER
BAT A EEICBITTHZ LT, BENICEREENS,

#[H Regulatory Guide 1. 183 T, R AIcL =7 0/ LOBREDRLZ T HERC
REAT LA REESETHZ L, AT VA HEELEAT LA HRORERIESRERAT LA
BIEA 1 BRI 2 AT A ELTWAZ LD, SEOFETE, AL/ BAREER
L, BEB&EREAT L8N 1 BMic2@ARMRTSZ L 245 (FT288),

SEMOPREER 2 LU FIoRT, BRERRNSER Vep 0T 3827 L1 o EMSS
fEL, #ATVAMBHICBVWTRAT LAICLABREDRS VLD LTS, S
Bia3ExTo s VBErGEL, #FATLAHEELE AT LA EIROMICIE, fifkoD
EEMBRHY, AF LA EH~BTLEST eV ARA T LA Ic LV RESND LEL B,
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ER T LA g

c, 7V
.
v |
G, (1=/)-Vev
A7 LA Rl

kg

IOETAICBT AT LM EAEEUAT LM B80T o /L BEOEBEEEDT
BHEBRA0REzT o /i, X THEHmL .

dCy

T

dG 1 _ [ .
Fm (n-G)-15s-5)

N(t)=(f-Cy+(1-N)-C) Wy

C, : &fiilchit 5T o LVIRE (Ba/n®)
N, @ AT LA REEEROCV N7 oL (Bg)
7 AT LA EEERERS (-)
((AREAFF3EHFE 93 %)
: CVAZESIRS M (h)

V.

g
T= (CV ADZEA+SIZBEST 5 £ TORRE)
¥,

cv : CVABHER D)

(AFEFT 3 B4 65,500 m?)
O : CVAZEXMERAR @ /h)

(AREFF3 BF 122,000 n?)
A : ZALAEROAT LA L AT 0/ MBREER ()

Vi : 27 L1 EkiEM
(IF N:HERATLAEE, S: A7 LA i)

EEL, LRAT LA ERICBTAREERTHY, R FRMESSkoER» bR
T REEELS VR OEETOA TS LA [REEHTHA, LoT, SRP6.5.2 TR &
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htws V5] 1k, A7 LA @kl E LT, wa[l—f)éz LTHExLSD,

EREFAZERL, #A7 /B2 ZE L LRTFEMESANERORE=T /1
DAT VA BREEEXZBHLE,

R, =TaYNVCHTEAT LA BRIZOVTIE, =7 e/ A0REEE OF) 255
HiCET 5 LBEEESELMICARS EvvH NUREG/CR-0009 DS RICESE, SEOFMET
i3, BEHEEREOHICRIRADDIF % By 47 DF) LEHL, SRPE.5.2 [CTHRES
NTWa4 > bAZ7DF LFEL 50 &3%7E L7, SRP6.5.2 Tith » b A7 DF 75 650 % B|ELIE
i3, E/D& /10 LT HLDBRAFLRENTEY, TDFZITHMY, H v bA7 DF50 28
ATEBODATLABRIZOWTIE, E/D=0.7T L LTHREEEZREN LE,

EDZ L, FFMcBIA3AT L AIctadzTo A REFEELLTEIFDLS
ICERIE L7,
T, B1FEEF VS 7TRELEAT VA BEGROEFTAZE L BEiosT,

1R =T/ pEEE

# > b A7 DF =7 oV R
DF < 50 0.36 (1/FF)
DF =50 0.043 (1/Ff)

1.0E+00 .

1LOE=01 |

HWMER AN FHEEE-)

1.0E-02

1.0E-03 s L
o 5 10 15 20 25
AT LA Bokd #2300 (h)

F1EH AL BEDHROETL
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(#f-1)

CSE &=—#

Experiment”

{ “Removal of Iodine and Particles by Sprays in

Nuclear Technology Vol. 10, 1971 }

the Containment Systems

CSE TOHERBTORBRELTICFRT,
TARLE T
Experimantal Comditions—CSE Spray Tesis

Fun Run Ruan Hun HRun Fur
A-3 A4 Al A=1 A-B A3
Mdr Alr Steam-alr Stagm-alr Steam-air Steam-air
;::nn'::::ﬁe, *F T 7 250 . 260 250 250
Presgare, paia 14.8 14.6 44 1] 4A 44
. 3 b c
Heozzle type a . . .
Crop MM, ut 1210 1210 1210 1310 770 1
Geometric stapdard deviation, ¢ 1.53 153 L53 1.58 150 1,50
e
Mumber of norzles i 12 12 12 12 |E
ta, ‘min 12.8 48,6 49 49 60.5 145
?ﬁ;;ray mm, Eal it 1850 15960 1660 0z 300
* - I I
Spray solubion L_r _I“

"A9E ppm baren a8 HaBOs in MaCH, pH 8.5,
3000 ppmn boren ag HaBO. in NaOH, pH 8.5
E3000 ppr boros as HaBO,; in dem:neralized water pi 6,

sgpraying Svalema Co. 3/ 4 TG3, fell cons.
bgpraying Systems Coo 370 A0, hellow cope,
cypraying Systema Co, 3,4 ASD, hallew cone.,
Oons median diametar.

g, ZORGETHBLNERAT LA BROBRELLITICRT,

TABLE IX
Summary of Initial Spray Washooal Coefficients

agy Observed, min™'®

lodine on Total
fun | Elemental § Particulate]| Charcoal | Inorganich
Ma. Todine Paper Inodine
A-3 0,128 0.068 0.125
A-d- 0.495 0.063 0.43
A-§ 0330 0.154 0.5
A-T 0.315 0 0.20
A-B 1.04 0.365 0.96
A= L20 0,948 1.14

*For first spray period, ccrrected for natural removal on
vessel surfaces.

PIncludes fodine deposited on Maypack inlet,

IORENG, RERUVEHEZEFLZETRABEER LS A4, A6 EFA-T TO” Particulate
Iodine” MEREZFHET AL, HEOHEET-ELTEY, KEL£FJ]RE LTV, Zhics
L, A7 VLARBE/NEL LEAS T, 3HEUEATLABEEMELTWAZ b5,
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(if-2)
AT VAR EIEAT LA BEOTY T IZHWT

7 oY AOBREHRIZONTIE, BEICRENS M4 TEM S NUPEC RB2 Rz AT
A ZheE L iEEOK L LTE/D=T #AWVWTWA,

NUPEC B Tix, TR0 LB oV EHEREUCRBER LM iB2BBELTAS—AF UL
FEEEEZHOTWAZ Evg, E/D=TORIZCVHOKEBIOBE LM ERE LD LR TINE,

FEic. PWROES. 77 - LTENTEETOXERT 7 - FTHII0E
KWelta/— 745 BE LS, —0BS, APBRTHERETIMERNERIER L HELT
(KR T#H1S00THY . —F. AMEHTERTS 7 XAfizt@mo—-H (BETEPLD
ALUA~y HDI : RUHATRE) Lo, ARBTERTLIAT LA 7 Ol
AT LAs, T405, PWREBEEBI ISV TREROAT LS /XA LT OTEE
BTE AR, FPRENRICEEERITTEEL LA BAMAT LA BOWBENH % T
S LZFBOMEL 535 Tal—H XA RERTAHALELE, . A7 L-THRICEL
Tid., AMBFO R 7 L4 120 onr THY . —HhEVSINTAy—AFI LT, ¥
2o b—& 0 T34 o Fbimind RAEEE L L,

FOi=®H, E/D=T ZFMICHV, Tt AT LM BRKICL - T=7T o/ LOBEENRRADRN
EXTMVALZ LIZTRO LB BT BVW L5,

100

LTI Y ;Fz:f L;-fﬁua:}ﬂ] *Eiﬁm%! (2 fh}

=
-
-
-
-
-
-
-
=
-
-
P
-

sevoves ERTLAEMODE BNEBLL

[=2]
=

SBREFPEIS (%)
&

(]
[=]

I L
B M
L LT
0 1 Tresead

s
qelidddsss s sl AR R R

T T T TE TR TR TR RN Y

10 15 20 25

Bl (Hr)

H AFLABEDREOHE
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(BI#&) NUPEC PWR HilatB it

#32.3  PWRIM SRR &4

T Sl A TR
HE T UF AHF BE
HEFS5 | PWRA/NL—TIE Fi
) 3 A R 2000m’ & 1
CViET 71, 700 12.2m 5. AS— L H1SETT
CVl & 20m %
AFVvA 5 X nAE% 120 1
AT LA KR 120m"fhr 0.34L/min
4 ARzt MEEXSSL YIial—FJ)EN
A ELHOR 10mm 1.2mm
AT LA S 150020 (# 95£E) 1470380y (4" 95
7 7 W #10ke EkER SES
274 KR I0IK M
A7 A KE s 5
CYUIMALE 052MPa mz
AW E 0.39MPa [ FS
AiraE 0.12MPa Rz N, TR
H, 0.01MPa BAx He LB
CV e 415K m%E
CVaRIA L () 100mm ft“f‘*#"”:ﬁh
=T o Al Csl [H#
Csi@E 0.01g/m’ Fx
Cslir i 1o @ S mEEIL20
s LTl 1T - @M%
FEHAFE TR i 108
Mo -~ (T
HAEE S, J.411MWL 43 kW HADOTR) .
MBI —ETiE
WAR O E o & LS
EakamE CVTE BE

26-%1 3—-154




At 1-2-9
R MERRE L VWEOREICOWT

HAEHROREEICRIFEISTM/BNT, RAFERESHLSOBAVRIZONVTIE,
HoEFM CEET A EHNEICRS LEHE S — A0 5 b, RTFEEHERNEDEE <
HET2HN L — 7 ATHD [ KT LOCABRIZ ECCS BEARTUCY A7 LA AR RMT 52—
FrA] BT ARTFIFEMERAOENRTERICHE LERAVRICREE RIAAEELR
ELTW3,

FFFREAERT>LORAVRIE, RTFEAFSNENSEREEREND 0.9 FOEHLLT
OFER ISR TRE, BRHEGRQ R TAEERT S,

(1) R FEMESNENPEREREND 0. 9{FLL TOHE
BEEEREAD 0.9 {FLTORAVWERZFERTFOICFH T -HIcEZEERONX (ZhETOR
HESICTHER) LhEHT S,

Li VAP pi

BAnEg

BREHR A

R iR SRR EE

R RSN EE

FTAF “d” WA VRBEORELRT
WAT “” 3EHEOREERT

el 8 R

(2) R FEAESRNENPEGEREND 0.9F LV KEVES

EA#H ER+TE, RESEREREOSE#B L RTD, R FdmasnEDSREASER
EN® 0.9 L0 KEVESIIEREREORET - LMONERLEET 5, WAVRITEERR
O, EFEREOCER, FREARESELEARXO 3 X1 oBoNsEOR, RAOELT
Do
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o
2k (P““"J I _let;
s e M5 E AL (8
. 2k, P, (. a
i k jl ; [Pm,d\té—P"ﬂ*,d
d
Pd' F Pd'
l-" 12 kY N3
—L=max|| 9 [Pm!]h — thJ 9
£ i P
i k-1 P p, | il - MR (A7)
Zk P i Eg+1
k.rjl e [Pmn‘ ]*“‘_ Pknhi)i"
Pﬂ' ] \ P::F
[ﬁ_ﬂ_a]% i
| AP, p, )
P i FTFEMEBANESD z
P © WAVWOHATOER Reakt _ o { 2 JE Faatm
[ T REERRO SRR B k+1) "R
ko RTERRERROREO B : g
Bim 1 KRUE Bleakd ( 2 )m Patm
———=max 5
Fi ka +1 Fi

R FEBESNLORIVWEZE 1 FHIRL, EREQ), @ ThRAEERROIMHLEL
NH3WAVEERFE 2HICFT,

R FEAERNOENITER (B&EY 0.360 WPa (gage]) IZHELERAIVE (8
0.144%/B) ICRBERAAEEL LT, RTAFEHESR»LORAVELIEIEE (7 BRH)
F0.16 % B—EICBREL TS, ZOR, WAVE 0 16 Mo+ SR FIFHBAESRENI,
Eb/hSVEMRERE (BH) 2EELEELTHL, F3RICFT LBV 0.40 WPalgage] T
Y, RHAFERMESNERTERICH L TREELZZATND,

ek, ERUICITREOHBIZEERENEVE, SEORMEEYE, KRGS TERERELEE
LE=ET, Boh2fE0> bRERAEEZFHLTVWS,
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it 1-2-10

T =27 AZETIHERE ZRFRFF ORBFEEDHREIZ OV T

HEREHFBEOREHICEIHI{FMICBVWTEELTWS, T=a27 2285 AHER
(ZER) EEWRIEORGINIZSWT, FRiCTFT,

1. HR{EEE

EAELEN ) BRI, FOREROFEIIEROLD, T2 7 AERFELT 7 o2 EH
T 5 O Aftfa =R O A BEZTT 5.

2. BLEEREF UHRIERRH

LEERH

: 2 4R

HERR (8 - #2045
WERER] (BUE) - #9174 (BE), HHEBERERHE)

3. W fEoRItE

T 7 A

fERBRE:

R F B

LED~% FF»7 « LEDEPEITEZHTLTWE LT 2 EATES,
=, TV EANL—FIBBIZNTWAEBIZA«TIHNERTHD, 30ir
BRETICBEWTLTZ7EATES,

FHRETICETAEE) TOREZIENEGEELRSTHL, =, #8E
T TICBREBEISATHWARBHIZAyTFIVNBRTHY, EEBRETIZBWVWTH
BIETZ 5, BRAPHINWIESE, EARREZHEL, HHESHEASE

HHT 5.

: EEATITERMEIC S Y, FHICRETE S,

ERVAR L ~EFERTEI 7L TVEER, Vo 77EEETHYVER R

HizERTE D,

BEFOEEFE L LT, EHREEEHEFREOBHERSN LA (PHS)
FHETLTEY, EFEFTH6RHERTETHS, £, FHRETICE
WT, BEOESTFEEEATELZ-LBETH, BT EFEEELHERAL

POHEE L Ol EIT D,
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a ™

- L

F=aF AR Y - RIBFEERE T =2 7 ARSI iR et
(W FiA#BhEE T.P. 40. 3m) BWEN A FE L ALOH o T T
(W FiF#iBhEERE T.P. 40. 3m)

EHREHEERIE (LT ASFLERE) EREARIIE R THRIE)

(W FiF#iEhEE T.P. 40. 3m) (IF4F i E T. P. 40. 3n)
(HEmE R FE)
5—7:.-.:::['“ Ll it
& ] ‘ i
Mt x 1K
B—-HEREEES B-HEAEEEIEE
D + S W
E-MEAEAEAE E-MEAERsDE *ﬂ
WRAELRE ———» % * CiEEE
D + ARERY

A-BREAREER
A-BEAGNERE  A-WRREEADE g
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ifsft 1-2-11
7 ANFBREDHROBEIZHOWVT

1. BREIF 7 4 AFICONT

HEAEMEEOBEMICELSEEFMEICENT, PRHlEETEREERUT =2 7 AR
BMOWBLTF 7 AN ZICLDZ=T oS AVBREDREOFMELL LT 99 $TAVTVS, EEED
MR T 7 A L Z IOV T, MANOTEREICBVWT 7 A LY BREDEIREIL TS L
EWELTVS,

WRIF 7 ANFOAMIIT T AL — FMRICLELDT, =70 AE2ESAFEEINAH
EEET AR, =T e/ ARHT AEHEICEE - EMT A LickVEshD,
(1) PRpi=EFmEEOMBIT 7 1 14

a. RERFERESRMEIZONT

JHFEER 3 SFOPREEER, RAFERESIORREMBIZAS L0, RESCE
EXEEFICERATRKELEDLIZLREL, 747 OHEEMETT 5 X 5 2mEICIT 2
Lipvy, Lo T, MhF7 4 VFREDR I RINFETEZ S,

b. fREEERIZONT

HEER 3 SFOPRHEZETREB OB T 7 L7 DRFERITN 2.9 ke/2 1 (£
485 b EFM2#) THDH, PREEE (EXEH BEECEIEICTFHETREL
i ERICBO TR FFRAESR> G S h, PRBEENCHRAT I =7 o/ L&
#7130 mg THh B,

“hiZ, EEEELEEZ T, BFNICT 22T AT AL ABREDRLERL, B
WMEBNPLRAVL TEARMBE AL TRKEPICHHENS L LTHFELEZ LD THS,
fo, WAV LB FiIE T E G EhD L LTEMAES» ODPRFIHEE TOXRR
i (FRDE) 23EL, PREESEAICBALEMETREER 7 L ZICHEZLS
b Lz, 28, LOFRETRTRESBLLCHELE. (FoRRUE 1 HEBR)

LiefioT, bhplEsEiEBombF 723, =7 a A i bt ce s
HERBEHLOT, MRT7 NV FBREDE O RIMRTE S,

F1R PREGEAETREEORMBIT 7 V7 FRIFER

MR +7 4% L E e AR A
TANFICHEShRA T o LB #1 30 mg
EoLES #12.9 ke

(2) T=a7 AEAFEBRRORMBIT 7 4 V¥
a. REERCBERMEIZOWT
AFHE TRE Ll ERICBW T, RPFEAESRNIT 150 CTREL2D, RTFEE
WMEBPLOEEREZICIV T =27 ANOREN LR TS,
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ToaF7ANOEEREET 120 CREE TCOLRETHLIED, HBEHRISFOT=
27 AR ERECREL TWARME T 7 4 LY OESERRELZKIRIC EES Z L i3
2, HEMMET A 3w, &8, 74 A7 ICHEShEREEHEORBERIZ LS
REERITZ 1 CRETHY, T2 7 AREBE~OEBIXRETVWLOTIREY, £k, &
EizonWTh, BESRAVRIIR LEDTI2RE LRIIHA2 b0, T=2F7AEH
HERFEEHET, T2 7 2ARAPL0EZRRALHI LD, THhIZYEBERLERSZ
Lixevwisw, 74 OUERETTAZ Lidhvy, LER-T, #RF7 A 7BED
99 %IIMETE D,

b. FREFERIZOWT

HEEFIBFOT =2 7 AT LB OMELT 7 « 7 OFRFFERITHN 8.9 ke/b 1
(2 12#® 55 Bl 6 #) THA,

AHEME R I AT FERESP LT a7 AF~RA VWLt T o S AT THRBES
ha L5 RFHREETTHHL SRS 0.9 ke THS,

I, EEERLREAT, BHESPORAV L TELMNTFAERT A A7 ICHE
EhabOLLTHELELOTHS, B, LIRIETRTFREIFL L THFM@ELE,
(BERRUFE 2SR

Li#oT, T=a 7 AEKFERMOMKF 7 o A5 101, =7 /A i +HIcHBET
XHERBHLOT, WRIT 7 4 LZREDHE 9 SEHRETES,

HoE ToaTATERIPLREOME T 7 « LY REER

WRF7 o H T =25 ALSE bR
FANFIIEEI AT B #10.9 kg
REFER #78.9 kg
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2. LOJTAAFIIZONWT

HEAEMEEOBEMICELIEEFMEICECT, PRHEETEREBRRUT =2 7 AR
BRWOLIFBTANZIIERL S BRRUTER L > ROREDEOCTFMBMLEL LT 95 EHW
TWd, ERROLIFBZ 4 20200 TIE, EPREROENEEEFHRE T LRBREDEII MG
TETWHILEWMBLTWS,

(1) PhpliH=EFHERBOLIRT s LF

a. RERFERESRMEIZONT

oD LB, HRER 3 BFOPREEEZ, FrAERnEsroln-@ichsid
2, RESCEBENSERRICEATRELEDLLAZ LT, 740 OHERETTHLS
RERRICIERGR, LiedioT, LoBT7ANFEEDHRLLT 9 MNIMETES, 2
B, REBEERGTREAREDRORYEOEMIZOVTIE, BHZFET,
b. BEERIZOWVT

HEEFR 3 SFOPRHBZETREBOL SR T s A X OREERT, #0.43 kg/10 12
Thd, PRHEEE (EREH BEECEIHICTFECREL SFHERICBVTRTF
FmERT bR Sh, PREBEENICHEATILSERIN B/ BETHD, 21T,
. @RF74AZI220T () PRHEEESETREEBOMELT 7 47| LEROFEE
THELE-bOTHD (BEEFELER), 2FL, LH5F0EFEBIETARRLIFE
FREERLORLL, PREPEENICEALELIRZIEENI IR T L FICHESH
HhOL L, (F5RRUEIHER)

LidioT, PhplH=EREEROCOL ST + A F 11T, PREBEZEAICKATLZETO
IOFBTHIHIIMETEZLIEREDHY, LIFRTAAFREDHELE LT 95 %IMEFET
x5,

FHIR PREGEAETREEOL SFT NI RIFER

togEz 407 Hp o i ) =2 2 R A
TAaNBIHEINS LSRR #125 mg
ol 2 #7 0. 43 kg

(2) T=aF AT ERROL I ET 1 A4¥#
a. EERCEBERMEIZONT
XI9RT 4213, BREFGT TOBRERERBENZ LEGH-oTHY, EAXEMHFEO X
5 RREREVIRETAHNE, EFREHET LT <BREDEI/M LIEMBEH 5D,
£, BECHLTE, BRECHFEBVEREDEERBETE LY, XOLBY, BHE
BREAVBIE LD THREE LRIESH SO0, 7= 7 AR LR MEREL, 7
a7 ANAPLOERBALH LI L0, ENIFERER £ S Z L3RV, LIEHEST,
RERCRECKEICLY 7 4 V¥ OWERETT 52 L1342, X5RT VI BREDHE
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ELT 95 XiIMFETE S, 4B, REERGFEREACBREDEOZYHEOFEMIZONT
X, @fHomT,
b. BBFERIZOWVT

HEEFIEFOT =27 AEIGFERMO L 2R T 1 A7 OWREFEREIT, #1.4 ke/34
HThHD.

MM P IR T FERES P b T =2 7 AR ~BAVLEL S BT ATHREFEEND
EWVHRSFRRE Tl L R R4 20 g TH D,

Zhig, Tl BEF7 447120 T (2) T=a2 7 AZERFERMOMETF 7117 )
ERIBROFETHME L LOTHS (ZREBERALER), 2L, LHrF0FERIIET
ARRLSFTEIFARLOIBLLE, (B REVFH1EHS8M)

LicioT, T=a 7 AERFERMOLOF 7 471012, L5REHDICRETED
HEREEHHOT, LoBTANIBREDRS YIMETES,

FTAR Toa 7 AR EREOL SR 7N IREER

I F Y T == 7 ALERie{RE
TANFICHEINSLIER #20 ¢
L& ES #1.4 kg

FoR FOANEHHE (KEBEZST)

_— FORERE R
(kg)
£ 9 %W 2. 1E+01
(& 53%) (2. 0E+01)
Cs ¥ 3. 0E+02
Te 5. 0E+01
Ba 2. 1E+02
Ru 5 6. 9E+02
Ce H 9. 4E+02
La 30 1. 0E+03
et 3. 2E+03

26-%1 3-165



R 7 SRR

)

(POHEE A LR T2 S )

1

e L A R DR T IR
N

(RSB L5/ : x /Q-#75.6E-04 s/m® (MR EJcHH) *1)
N

(T=a2FR7 4 AFICLABEHELYER)

1

R F R S 7~ DB

)

(RTFEAESNLOEAV £ 0.16 %/day)
N

(T F R A P T OIERZIR)
N

(NUREG-1465 (225 { R FIFEMERAN~D R HES)
N

R L SO
MBI OFELHERE R
(L I9FIETRTFIRETS)

* 1 HEENRE 5L I EKRHD x /Q TIRETS

F 1 PREIEEEREEORE T 7 L5 MR OBE

26-%1 3-166



Lom7 NI HER

!

(PREBEICHALEL 5 BAEEFEE)

1

PRFEEEARD L O RBE
N

(REHEBIC L A/ 0 x /Q=#9 5. 6E-04s/m* (1 EHEH) *1)
N

(T=aFA74AFLBEDRLER)

|

FFiFmEast~0RHBE
N

(RFIFRAESRHLEOEAZV 1 0.16 %/day)
N

(R iFiEMAsR N TOEEDR)
A

(NUREG-1465 [ &3 < R FIFfEMAESRA~OKHBEE)

!

FewFEERs L 2 E 0
LI FEOFELNEHE R
(2 CHEBERELIIARLSELT3)

1 - HEENRZE 5L I ERHD % /Q TIRETS

F2E hhpliEsEEERO L E T LA RERTHOERE

26-%1 3-167



PRI 7 4 L2 HER

?

(R iFfRER DAV Ll 25 2 S HE)

1

R iFEME SRS ~0 Cs OiHElS

?

(RTFBRAESH ORIV £ 0.16 %/day)
N

(R iF AR T OEMNZR)
N

(NUREG-1465 =23 < JR FIF MBI~ Cs ORHEE)

1

R L 5o
R FOF LHERE &
(L IRIETRTFIRETS)

EIH T=a27 AR EREOMR T 7 o VX HERFMEOBRE

26-%1 3-168



roagE7 4N FHEER

)

(FRFFEaERP LRV L L S B RiEE)

1

R iFEAERA~O L 5 BOKHEE

)

(RTFBRAESH ORIV £ 0.16 %/day)

!

(FTF PR E a9 T OIERZIR)

!

(NUREG-1465 (23 < R T iFE#ERN~0RHES)

|

SR EE L - Eso
roagoFELRNERER
(XoRBIETEERELIIAERL >R LT D)

EAH ToaFATERREREOL SR 7 VA HERFMEOBRE

26-%1 3-169



LIRTANFOREFHELREZEBEDEOZLHEIIONT

(1) L5357 NFREDHREBIZOVWT

LOBJZ7 A NZIZ2WTIE, EMREROENFEFRECBVWTLIE 7 ALFREDSE
REBAEBEL, L5EBREMHENERMER (BEHES %LIE) 2RETAZLERmELTY
Do

EOROFEBRER, 7T=2 7 ARG LM, PREEEHRFHMRARL bIC TRE :
30 °C, {BHEE : 95 %RH] THhAH,

2B, L9744 FEHEE, BRECHFEAEVEREDELZBECEZIEMIZIHS,

(2) HREFOEERRIZOWT
HREFOEERRICOVTIE, REIFTHRM 6 (CRROANORREEOTEYE, REX
ROFEHEIC L S &, ERERUVERERIXENLEN25.6 C, 5.8 CTHB,
L, BECEFMET - RO MEMEIT, YEOREHFHEMA6 IcEBORRBERW
EEETHS, 25.6 C, 6.1 CThol(FatHIH 1981~2010 §), LIMIOFEREOHTHE
RALRFME A, BEICERLEFHEGECORFRELTRT S,

#F1 WBREFEANOEERN GHEIFoTHRMA 6 iy

S5 ET A B e /IR
HEESFOREY DXSEE
& RSB SR
BHSIER RiESIEA 8 A 1A 8 A 1A
e i 24.6 T —-4.7C 25.6 C 5.8 T
DIEHIE

26-%1 3-170



(3) MEEFOHSEBERIRICONT

2011 R UF20128E D1 A ~12 A ¥ COBEBHAOHAMRE T — ¥ ICHLTHETEH L LTE
BELkE,

BEhIC 1 EM 3650, WO B ESOoRSRESFRT, ZoORE, 95 YRHEL oA RED
EVVH AR, MAHEE0 XRHLL EIZEMI13A (201148) , 1A (201248) Thoi.

#-T, HEHOMEMBEIZEWT, 7407 OMERICEE TS A EHOMAHRE %REIT
EMBELTIZELA YRS, HMAHBE %RELL LI EMB KA YMERETH D, 2B, 2020F2BW
THHMRBETo L 25, HFHREI %RHELE & 725 DITEMLL $BETH o1,

M AEHNEEE (20114, 201248)

100
90
Sﬂ " | diat

&0
a0
40
30
20
10

H FErtehmE (%)

1H
2H
iH

o m o o o o
= L w0 - o o

108
11 H
128

M20115 M20124F

E1 201141 A ~2012412A @ B B O HRE

26-%1 3-171



(4) FlEFFD L 58T 4 A FMABEFRHIZONT
a T—za7 AT LaE
T=a7 AEEHERFORFEAEEATT, BEXEMFFOT =27 A 1013, HBHER
PHEAREZSMBAL, BHAERUALGAZIIBALTL 2, AEDICIE, BHESRNLD
RELKBARSHT. S kg/h BV THY, BMERBLUA»LOKRESTZEDEIOBARL,
#73000 m®/h ‘B2 TH 5,

BEEFTRLOEZFRECALFOAZTORE, BEL (2) BRT (3) HED25.6 1C, 95 %RH
BU-6.1°C, 95 SRHE T2 L, BREHEOT =27 ARBLROKELSEIRZ, FhEhH,
#74.0 kPa, #70.92 kPa B3 Liza, WHEFO T =25 A3, BAESRNLOERIZLDE
HEFORE (40 CTERE) LTickaZ tizsabhlznky, 7227 AREEE240 CL
HE LSS, ZOOHRMBEISS SRHEITF Lz B9 | FIRT7 A7 OBHEITHET

x5,

L=

B
/7] £ 1 AmR |5

koh

[
=
e |
on

P~

0000 h

[

(3

F=aFR e

A o

Wb F-7 1 7 1 ,—@ *

CAF | ko7 1ny &

IE AL INES = o L e — I
i

WL
1

o

[ T
F

H2 HE3EF T=2 7 AEXFLBRHFRER

26-%1 3-172



b. P oEISEE R F R R

PRFEEEEEAMRERORZEEBRIIEIOEY ThY, BHa VL EE (BR)
Eh, 60 SRELAFIC#ERF SN 20T, L5FT7 AN OBEIMETES,

EBAFROBEMEAZICLY, GHaA VIZL35HER) A TEROERIZBLTR, &
SEER, B, 77 oZ0RBICLY, PREEEAIAE L VEESES 2D,
HBELEL 25, 2T, PRFEEANTEOMBEIS %A FED Z 23, X
IRT AN ORBBLEMRTE S, A, PRFBEATORIESN CORE, AXIEE
25.6 C, 95%RH B 1F-6.1 °C, 95 %RHFFD L 5 7 4 ¥ AOfExHRE X, THhEH73 %R,
63 %RH% FEIS B5) = L Lip 5,

HHAWERT 4 ¥ 2=y b

iFi:_'-IiECH
Aw Fald
clc|F|FI|F

HFEHIERZ 7 -

-+
G

Ry g
|} C|R
W57 7 v - 2 % din
—— o ol G =
l A E inHl= A
< = A

H3  RBlEEIEEAMERRR SRR

26-%1 3-173



(1) HBHESEPLOKETEARD, BHERABRINER:EHESRSELCELIVEN
LTWwW5, BMESNAESENEREIMITERORKMENLI2000ket L, BHES
i 2RI < TR0, 16 %/H & LT3,

(F2) T=a7A0EHNE

(£3) 25.6 C, 95 %RHEU6.1 C, 95 YRHOED T =27 ANKESSEIR, LITOE

hEisa,

S U 25.6 C, 95 %RH -6.1 C, 95 %RH
KESTEE [p o ] 0.024 kg/m* 0. 0049 kg/m®
ZEREE [p o) 1.1 kg/m® 1.3 kg/m®

T=aZ7AlEHSE (L) 3000 m?/h
CcV Lok
J,}* *ﬁ?&}kﬁ 72 ke/h 14. 7 kg/h
[Mo’ = p o' XL]
CV i nERE AR
3300 kg/h 3900 kg/h
[Mo= p oXL] &/ he/
CV b OKETEAR
7.5 kg/h
(Mcv® )
T =a T ARER MR E , ,
0.025 kg’ /kg 0.0057 kg’ /kg

[X= (Mo’ + Mcv’ ) Mo]
T=a27 ARNKEIGE
[Pw=PxX./ (0.622+X) ] #74.0 kPa #90.92 kPa
P=101. 3(kPa) (K%E)
(i£4) HFEEFEOT=aFANIRE 40 TLT5L, 40 COMTKERTEIZT. 4 kPaT
Hhorh, T=a27 AREAOHEMBEZ, LITo@EY L5,
25.6 C, 95 %RHB¥ : 4.0 kPa, /7.4 kPax100=54. 1 %RH
—6.1 C, 95 %RHB¥ : 0.92 kPa, /7.4 kPaX100=12.5 %RH
(#£5) 25.6 T, 95%RHE (6.1 C, 95 SRHDAKFER ERR, THEH, 3.2kPa, 0.35kPa
THhd, £/, 30.6 CRU-L 1 CoafikEIADEIZ, £hEh, 4.4kPa, 0.56 kPa
THHND, PREBEHREARERT V¥ 2=y PRBESOMEMNEER, LTO
B L s,
25.6 C, 95 %RHB¥ : 3.2 kPa, 4. 4 kPax100=72.8 %RH
-6.1 C, 95 %RHB¥ : 0.35 kPa,~0.56 kPax100=62.5 %RH

26-%1 3-174



iRt 1-2-12
Kap~DEHEEHEEO#EY 7 7220w T

L. RSP~ o e a e ¥ il OG- DT
FEliA A —C A2 L EIC, KREP~ORHBEEEOMKEAE 2 Eic, Mfoso /a2 E3
EizF=T,
AR

B EE

AT Lo o er B
I f\\ /s
=T e A
fREAT LA
lrilkE 7==728 *
B Wl B G BT o T=aFREEE

TR LIE a5 am

WAL ~®Eze
T g

Bl
i‘ R

e
: =T ol

N R T R

'l.‘#ﬁm

]
i

P ]

e l—

GOSTEMIE | »

ToNHNIE I =
¥

\.\\\.\\\\\\.\\\\\\\'\.\3

-t VRN TR TR

L E b R

%

&1 E FHlir A —

F 2 ISR TRRBICLER-T, REP~ORHBENERZENT S, FLICERMLLE
SRERMIT, FLEMICH - TRTIFEMESRA~RHZh, R FEHFERRNTORD
KRR T LA ESRBICLVRFHERZEN N EEL, BHESAICTET S, 256
IZ, AEFFMOBEAERAEOELEZ L LICRESLEBMESRNLOORA VR LR
2THAWL, T=aFAERMMEBRRWOZ7 N FREDELEEB L T, SEEORHKRSN
REEORRLEHT S,

26-%1 3-175



HFEEOFLAEHEORE

Sl o=

NUREG-1465 [2H-3<, FOMERFIFEMESRICHHEIN 28BS OH®RE

=

R IF A SRR TOERS RO E
- R FFEHESATOENERICL2=7T o L0 AREEEORE Y
(NUPEC) A
Ja=vaL
Ve
- R AIFREESNTOTEE L 5 %0 B ZAILEFEE 0B H (NUPEC)

Ay =— ! log[ﬂ]
h —1 FPo
s RFFEAESADA 7 LA BB TORFEAESRA T LAICL 527
B > ARk EE OB H (SRPE. 5. 2)
_ 3hFE
2WD

As

gl

R FEHERP DRI VEORE
- MAAP EHTEICE S < IRAVWEL QBT HEELT|E0.16 %.7H)

P

R iF#ER» - DRAVWEISORE

e o

T=a2F ARGHERED 7 A VY REDREFER L RS~ ORHE
(7 B DEMH

F2H KEP~OBRHEHERREOER 70—

26-%1 3-176




& 3 HiZ, HmtrdHERFMo s o/ o PERL, RICRERORRIZ, ToBR2EET
SEMTH S,

o5 TH

ios 1. 3 5. BEFM 11 BEREM

G RnLnd Early In-Vessel Late In-Vessel

BETF i E o
Bl Ex—Yessel

BT E g0
L B4

TE&

T=a AT i i
FAAFRE T L

ErEpaREfATo =TRVA
EhHik BT

605 Z4EHE

ETFMEETD ran
AT LA BE

FIH HHEHERFHOI/ 0/ 0P

2. KEP~otHERDOHDS
KEF~DHHAHEREDHERE S/ S 72 E 4 0~F 6 HioTFT,

26-%1) 3-177



1. OE+18 ¢

1. OE+17 ¢

1. 0E+16 |

Hct 4t (Ba)

1. 0E+15 §

1. 0E+14 |

1-. UE_'_IS 1 1 1 1 1 1 1
0 50 100 150 200

R (h)
F4-1EH FHARMBEARHFIHGER (GROSS fE) mH##E (7 BIH (168 BER))

1.0E+18 ¢

1.0E+17 ¢

1. 0E+16

He ik (Ba)

1.0E+15 |

1. 0E+14 T=aF AAERRK (78 &)

1.0E+13 | N TN AN T NS TN TN T T Y T TN T T A T T N T U T T N [ Y TN TN S |
0 5 10 15 20 25 30

R (h)
FA-2H N ARMBMHMOHGE & (GROSS i) OHERE (30 BFRE)

26-%1 3-178



1. 0E+15 ¢
£ | oph3 3
i F
E=|
#

LOE+12 |

LOE+11

1. OE+10 T TR SN TR NN SR SR SRR N SN SR SN TR SO N S TR S |

0 50 100 150 200

BERE (h)
F5-13 L5 EWBEH M GER (GROSS i) DR (7 B (168 ) )

1.0E+15 [

T =27 AREERM (78 &)

1.0E+14 |

1.0E+13 E

H ik (Bq)

1.0E+12 E

L.OE+11 |

1;0E+10IIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 5 10 15 20 25 30

B (h)
Fo-2E X oRMBE M RER (GROSS {H) DH#EFE (30 FF[E)

26-%1 3-179



1. 0E+14

1. 0E+13 |

1. 0E+12 |

H ik (Bq)

1. 0E+11

1. 0E+10 f

l‘ {'E_I_m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Bz (h)

FBE1E v AEERFHAHEER (GROSS E) oHERE (7 B (168 BRRE) )

1. 0E+14 ¢
L7 =2, 7 AREERK (78 577)

1. 0E+13

1. 0E+12 |

Hiott fik (Ba)

1. 0E+11 E

1. 0E+10 §

l‘ﬂE_I_m | AN SN T A TSN T TN N U TN I T I Y Y TS TN T N O T N T Y Y T N |

eyl (h)

621 U LAMBEMKEANEER (Grossl) OB (308FR])

26-%1 3-180



ifft 1-2-13
FREEEONER, AL vA @A EICOVWT

HEAEWEHEOBRESICEI I FRICcE T, T FREAERHLOIER, AbA v A
VBT, EAEERSCRTFEAESAICHH SN EESRERDERIEL LTWD,

Zofedh, RFIFEAESENLORER, A DA v A ABFETE, HUToLB0ETALE
#{ToTW3,

(1) RHFEMAEROET b

R FRME RN REROR S 13, F—2% Pt BBHK, ik
BT, BEMIcvA T AMHEELEBLT F— L8 GICE —
OREE TEFMET B, £, BRERTFRAESE B ARRUAREREL TETMEL,
R EZ QAD 2 — F, RAAA v A #E% SCATTERING =— FTHELTWS,

28, RFFEHEBADKHEDEIIABEMERI S OB LTOE b0 L LTHE
LT, BEMICE, RTAFENESAOKIEREIL F— L8, M —c®mLT
WELDLELTVS, EEL, RERTIFHMERRT LA 2EAT5ED, BTREMES

HoEBRAGETE, “ho3EEE LV <AVUTOEREMEMICH—IcafiLTVWAabLo L
LTHRLTWVS,

R ME T 7 LR

26-%1) 3-181



(2) hhRmEEDET L

pafliE=ER, RAFRBICHEETIRTFMBRBAICAEL, £ osElicidmehiE,
HEAERSH LA, HE - ADA v A CREIIERL RFN»LRTIFHBBBAICARTS
fedh, AMICLVFRTHERRE-TLH, £z, RTFHBHBEEARZS ORETEE S
RTEYEERER LTV AEND, 2RoREEFE LISV LZEELT, SEHE
T, E2AlichoMEDOERDRELEEL, PREEEEROLEET D,

AT AT, PHEWESTFRIC SCATTERING =— FEHWTWSH, EAEHEFRICHBE VLTI,
LMl ERT ST, QD o— FICTHEREZTFHL TV 5, PRplE=sERKo
A, L LTEFMEL TS, 25, BRBMBENOHERTTR
HHEPROAOEHE (KELSm £LTWA,

P flEEE T SR

26-%1) 3-182



(3) WEEMEITEIZER LmfHii=— Fic2T

ARA AR T, PSS ESFMIC SCATTERING =— FERHWVWTWA B, ERHEHEAHEIZB VLTI,

X Y BEMIZCST A MY 5 HEYT, QAD =— RIS T A Tl L T 5,

QAD = — N TFSCATTERING 22— F L &, Hr=HoPHEHIC L AMEL EE L - iiEE 42T

T353R OEFRET o — FThh, HEFERIIR—TH58, = FAT—RBERRLES,
Ha— FOERERE, #GWrltRUESa— FOBMEX T EhE 1 F~FBIRIZTFT,

13 QAD =— F & SCATTERING =— F iR E H#s

o— K& 1
QAD ==— K SCATTERING =2 — K
TEH
1 IR B UG & L 2R R
WOBLOBR | onts, mis mEERS) e
THEAX—H |EEO=FAI B (SEIT 14F) Rz (5E158H)
2R 0AD o— FOBEE
=S QAD-CGGP2R
EH
RN | kEo AT FERAEIWERECHEKRT ORI
BAZEHEIR | 2001 & (PIRRBHFEERM 1967 £)
rK—Tar |Lo4
(ARH=2—F)
ZHE#o— FiZ, kB R T FeAEIHEFTCHEESL T <8O
PHBRAZHET 00 aMBEEMSEHRE#=—F Q) #<—2 L
L, HBEFEFHEFERTA ICRP1990 FEE15 o EMN B # LS - i ~0H Y
a— FOBME | AhZEHE T, ERERELHRATEZEIL KR LEA—Y 3 T
Hd,
A EM o — M, SRERUERELICE, O, R Eo=kxiER
THRELZHBFR T ~ROEDRERR LS —~REEHET
BLLEMTED,

26-%1 3-183




833 SCATTERING =t— FiffE

a— K4
SCATTERING
HH
B bR ¥Eo AT FEAEMMAEREUV=SHITE ()
B ZE B 2002 £ (FREBHZERFM 1974 )

EHLEA— g

90m

a— FORE

(LA —H—a—F)

ABA Ty A RBEOBT2— FThHY, Vo=@ ERP oE
EZT-®k, BRAICHETIHERE (A4 v A URE) %
HE+ 5,

26-51 3-184




ift 1-2-14

F ok i 1 3B 22 S R B o0 PH IR BE IR BRI 2 F5 10 5 225 ARl & 2 3

M B AR ENE ORI IZ oW T

PP Sh i 52 2 R [ D P R R AR Ry 0D 22 AR & o SBEI FIE

1. BR{EHEE

LIEHE S ERE AR ICENT, FOREFORRFEECETSHICERFANL LTHR
HHEEMEEOMAEBRREEGLT Y, JORREREERT L7001, EXFHY 28
HACHET 2 EERH LD, KOBREEITI.

2. LEEBMEURIFERH

LEERK

124

ERfFRefl (BE) @354
BRERFR] (HRBE) - 204 (B®), HHEEESTAEL)

3. Bi{RopkartE
F oA

fE3EREL

BRIEHE

i FE

LED~v FZ7>7 - LEDEPEIA#ITL TS 6T IERTES,
¥, TZ7EAZAL—PMIBRBERTWAERIZ A +7 AR THY, BHRE
FieBWTLTZERTES,

EHRETICRBT 3 ERILEFERREB RS THS, £, ¥ HABEEE

U FRBIZIE, FEE2TH LXK EL5RmEILRZS, LED~v FF7 -
LEDEPEITZRAWS L6 ENBRETIIEWTLIEETES,
BERATFHEINSESE EAREHZEEL, IHBHEESEEATS,

P H A ABEER, I=FaTREBMELERED Y 7 FERBM~ETEEORT

HY, BERIZEBEETSHD,

CERFROBREFERL LT, EHRGAENEFERHOBIHESF SRR (PHS) %

WITLTHEY, EEEE THERMERTTETHS, £, FHRETIZHE VT,
BEOEBFESERTEL L-RBETHL, BTREFEETER L amliE
HELOMEETI,

26-%1) 3-185



B R O HFEFEREBT.P. 24 Sn~FBE L, {EE

(IRTF 4P #iBh & ET. P. 24. 8 n) M AT .
(FRERIE X & & i —1H]) @ MY AoREGRAFHRAEEI=F=
FapEHIET 5,

@ FrrFdLL—FOHiEr Y7 FOLkD
FUEBDD,

Wi+ 7 FERAE~RET 3,
BRRIEZ R Lo bR PR D
i3,

(TR & o ~BREREA A—V)

@ e

26-%1 3-186



&%

ZERERY S AR MBS BT S FIRICOWT

1. - oBnERiE

FoAlR BEBEAEHLTWALRD, EBFTCEEHAZ L TERICL Y F -2 HERE
SHBHELICEVF U BHET S,

| & A

et [
“‘i S TRT—h | I

.

2. BERiE

H o

FAL—4

(1) B{EL2nARL—FORMEE2Z 7Y —IZT55E0, ¥ 7 b7 —L L HEE v 7 b A DHERE

EEDDS,

(2) Mg 7 bAZFERITRY, GEE 7 FB, ClzEliEhAEEL ¥ H)
3) ¥ 7 bT—LlEREE YT b AOHEFEEZFHED D, (F PR

) RER
ERbk

EIEL v IRAD
EERE{EIZ LY

Oy LLOFS
SeTRP—L O
WS v TRA
& BB R

26-%1 3-187

IESHF VRO, B v 7 FEFEHTE
L =g
—F A RABRE D

4

1B ¥ 27

:
,
............................ ..€§>

‘)

Floopiig, POy CERDAREE

IEHF 48, By 7 FEFHTR
fEFEL TS LIC XYV RABET L&,
BEEIE A U EREDIAS, MERTS.

Ry 7 b ABE

o EEHETR



it 1-2-15
T AZIZ X RISV T

BERHEHEOBEEICEITEELFMICEWT, UTOBRHNEZEEZ, £~ A7 O EEK
LLT0EERHLTWS,

1. RASEEFEHEEREEDIZ T
MERE B EN RO —S 2R ET A2EFORTEICOWT) (ER412FLE HhE
FREBHES TEASBESEBEEREED) (Lol 20052 LAEdns 7 LEB
AOEHNBAEREDELTRVESERETH-T, HLARENRWOI YV YT AT FA—MLEE
ZHBICBIT AERET HBEE, NBEIZREEZIFICZX1I YV v — T LTAED,
Bhiz3ELTH, 500 ELOPEEEZMHTE HEDR9. %L LOEHEPB LA~AZ O
FRHEZESMHT - LOTHAIZE] LLTWS,

OL. T, SR SEEEILHA (RfEYIE : FR26ETASA) i
BE=+N\FE EEHI EHNFORAFICL VAR LEEENOEEUIESEETO
ho{ERET, FERFE"HOREEFBAESNEDIBEEZBA THERENZE
SEVATIBTILOLHI L DICHBELHEEIED L 2T, TOFERORE
KIECTBCA=AZ, BiivAY, F—A7 A7, BEFRBEOEHE
WHRBARHMLZ, “hoZdToFERCHESETIH@MEICER STl
by,

OLLTF, EFEE0412851% (Erk25E4H12H)

¥ (REE (5F 08 &R
D Fr1me [HEAFEmRRER) (L, FCEF L EEO RS R USRS R
EMHFORAEREOEGIZE L EMESF e F ol ARER I &M
S EntoiiniZ b
TR ik g = =453 Fiie: ot =13
200 77 Bq/ke 48 50 75 Ba/kg & 50 77 Bo/kg LLF
200 5 Ba/ke LT
R AR (B LA | FEDSE 99.9% | MR 05%LL k| AREEEhEE 8091

A 10me/m’ BOWATICE | LLE (REH) F

75 1ER)

EIREEE U A ER LU o I | e aso0 | FEe e g0kl b | R 80 1L
2 (B UAME lng/’LLF | £ E

OimATIsE T S 1)

26-%1) 3-188



@ BLATAZ OMEBHFEITONTIE, 200 G2 LA ¥ T LEEB2 5FHh
KREDSFEMOMOEETH-T, HLAREN 10 2V FFLEBIEA—PLE
BAOBAICBITHEEET IHE. MERIIIREE 1EIZ2F 13U —= |
DFLT At BhiE@L TH, 50 LLEOMBHEECE MR T S8 HE 99. 9%
U lhosmilfLivA Y OEHEREHTIELOTHLEZ L.

2. wAIZA—A—C L 5B EEEEERIZONT
LEATEMALTNE =R A—I—ZEWT, £FH~A2 (L IFARME) (22T
OREFEEEREL TS, AERER, BHREIVIEATFAEZAY, BREHREZEHLELOT
b5, TORRIT, 2,200+ RBREEEEFTIZLEMmRELE. (Z407FBRRIT
0.083 %LLF)
o l, MNEORREERHIC VW TIXIRH#EICBW TEERZETEMIINR SV Lhb,
G B OB ESFERM (148 104) 2By Th, +oRBREREFLTWSLEEZLhD,

BIR A7 A AL HBREEERERR

CA-N4RI D DF{i
DF{& AORE R I B
{RigE
4FF[E 1 OR [ # (Bg/cm?) (L/min)
=230, 000 113, 000 9.5x10™2
20 30°C - 95%RH
=1, 200 =2, 700 7.6x%107%

i, AL =AY A—H—tI W £E~AZOBhEE2EBLTEY, BRAXTH0.01%TH
ofs, ZORNBELBRREER (7447 FRAR) HOHE IhHEREITMNL 000 TH- 1,
PhiEfR (PF) =100/ {BhE® +7 4 L7 FBREH) ]}
=100 (0.01+0.083) =1,000

3. BEEMICBITISZ=RAZ7FRICONT

< A7 OPBREICOWTIR, FHEOREEICEFELTREZLELTLvbhTna, 1
REFCREMNICET - IIBL, £, EMREEENROSHEREHLI b, vRAIH
HizEBLTHhHEREN, £k, PRFEEZSCEWT=AYOFERBEEL o REGIT, K
HREROFMFEN A7 EHOBS, HE2TLZLhb, MEL-AZOFERBZENLD G
DEFZLND,

LSElh, ELHICHE - WWEEAEDTVE, =A7FHOREELED TV,

26-%1 3-189




it 1-2-16
FRFEHERERFICHEZEOROA 7 24 LERSOERI VT

i E I L ER AL DA, FHBEFICPRFHEENORFEDERE &
WA, PREEEATHES T, BZEHIC X o TRE LRI R ICBE L T
BTHZLRARERTHIH, H, EEEFPREHEREFICHESOLbAIENALEE
HFOEEIIOVWTHEKFEHE T,

FHE T, PRFEEEAORFEDERESEH O FIREER THETRAIIAE 20
DETB,

HErtk TR~ 168 FE O TO= A2 RSB LEVWES LA/ EEB L EESOREOE
e, BEFEORO=A7ENATREE 1B EEET D L, AL LM< 0REITH
0.1 mSv 27420, RIZEEESAHEZ0EDIC=AZ7E2ALELLTYH, FORESIENLEE
RBDa

F1IR WAL AT S

WA X ARSI R s B E R TERF ORI <
@ 7R~ AS R LOBE #1.4X10! mSv
@ 168 F5H (7 HM) ~AZ b OEE #71.1x10° mSv
D—2 7HE~168 P D<A 72X LEREGORE #1.3X10" mSv
@ 16ill~ 27 24 LEEEGORNEEE RS #10.1 mSv

26-%1 3-190




A 1-2-17
HFRFEED YT Firv A BEOFMBEIZOWT

1. ANBEBED 75 Fory A4 A RFRmIzoWT
i E A GEEEOEIERICHT AT Firv 4 VR MIZ, SRR
BICHLT, BLToLBELTWS,

(1) HhFRyLE &
MERLERT, SRICTHEHTS,
VG; - (J.’fQ] - Q;

AGi(t) = Y

“(1—exp(=4-t))

VG B t, Bl i o EEE (n/s)

(x/Q) :BHt OHARE (s/m®)

Q : BFA t, B 1 OB EOKHE (Ba/s)
i : Bl i OHERETER (L/s)

(2) HFILEDHLO v B LA OME
TP FoyA BERIT, I TEHT S,
DG,(t) = KG; - AG,(t) - 3600

DG;i(t) :B¥Alt, B i ICBETH77 - Forv 4 U #EE (Sv/h)
KG; : MiFRILEEHE 1 2 b OEDH B FEE (Sv/s)/ (Ba/m?)
AG(t) : Fe#lt, Ef i O EOMFEILERE (Bg/n®)

MEET S, X2 28T THa L, KATEHT S,

DDG, =vG|' § (ng: - Q; - KG; A

(T_aﬁﬂﬂ__1——exp(—ik-T-36Uﬂ})

DDG : ERSHOMBR IS Fiv A R (Sv)
DDG;, EfiOBMESTFyvA 8E (Sv)

26-%i] 3-191



EHRERBEFEHIT, NUREG/CR-4551 # B LBRELELOTHS, Z 2T, HEET
WiV 7=—Ya ETN (RELBREOPTHREBEOHESMEZEEL, ToPLicE
FaEE< EEETAETA) ZEALTHEY, —BREEZEEL, FEAEIHE 1o &
LT3, MERBEEHHEET L OBRSEASE | KioRT,

WRIEE LBt E O v #
X omERLRH

LILLTLA LAY

—FRPIR
F1IH #HERARERIEHETIAOBREE

LR ANBEEFOIFMA

- cV b
PHER DERE (n) e
HAEHERERAD 120
hHEEE AN 55

26-%!] 3-192



2. FREBEENTOY 7 Firy A VBEFRIZ VT

RREEER, RPFRBICEETIRTFFHBEBAICAEL, PRul#EENIcEE
TAWEREDOH L7 7 Forv A AT, R FmehRRESE0R R oREIZE
FL-EREDHIC L2 b0 LB 200, BEAMEE - K - XHRURENE-BLO
ERHRBFELND,

77w Py A ABBROFEFRFEBEEZE 2 RICTT,

WFEmEHICEE LA EN LD T Fo v A T RfEspeE bz
ma<, mEnomsEsoiat G__Ppr #@ohszims, S
WO RESELEBEEN DT F o Forv AV BBELY S b 3HRE/NS 2L 25
LEZILNS, LEN-T, BEERE LOFERZEMTHLZ Lb, B LT#RE
MEDT T Pyl BB (#9.5X107 mSv) THREFELTHEMLE,

o, FIRCTAI/EHLZEE L PRflEE0REE (EASEENE) R8T
<HRERREEFTHY, EREERORSP~REShiEftpEod <Rz L ohR
FIHENTOEIE<HRLELTIF UV F Y/ Y ORBERW/L T SH, #1.2x1072
mSv &#2%, LiedoT, EREERORIP~HH SR EO T ~#RIZL S
PRBEERTOFEEICOVWT, FFr Fivy A U RBEEERRE L2670,

B EmEiCE LY E» DT Firy A Y REDFBETA28E 3EICTT,
B ErbLphp#E=E cirBsih T a8, TRl L aEEDELER LRSS
MfHEET AL L LTWA, £, FlAOKFESFEAMEIZ W T LIRTFEICHRIRE O
L& LEEfFmeT AL LTINS,

26-% 3-193



a2

(Hp St =)

BENL EHMBRINLD Y T o iy A AR EOFF iR i

£ Al iR E D% 2k
: Lifi Hi 2 il 2 LR 50
,H ““h ,-L-.d-!wclﬂ‘ I:'r |.||:1J:MF ) W35 TR B 055 5
IR IR FiEEDELS

1

Rl E LTEET S
MERCEE S, Bl E T o

I

hFWmHLOHKER L
b OBETIE, HEE
pwm1::]ukmmv
[ EmHRH O HF 5
1/1, 000 f%LLF]

wios | ]
iﬂrlé ﬂj;i ?'J ] l::')

arfil s & w7
TR s

g

#1117 m

B E#FE»LFMmA £ T
O F FIRR R L4 T,

fhF o I2RBETH 1T
m LT, =IO
2L RS EICEEN S A8,
2 i A B O F R & (RS
FHNC RS Sz, ik
AR O 9 5 A R L
L7
[ 3% dndi O 5
[EIFREE]

TERF

MEHABOFSIIRE FESECLOHFEOF 0.1 %0100 %X0.001 =0.1 %) T, B LS
LOBERERATHA LG, B EEAENLOY T Firvy 4 8 ($99.5X107 % mSy)

TRF L CIFML =,

26-51] 3-194




F2E BEREUCHBENLOTTF L FivA LIoERTE DR

26— 3-195



(Wi (1)

r

[] ffim

FTFmhRE

(i)

mﬂﬁglﬁ?ﬁﬁﬁﬁﬁ

BE

) EI B

i = 3

|:[:|
TFAbE >

]

.
e PEBEIC &
LZEESERL:
e T 5,

BRSFEN T 7 2 $R IR P ,

@R LET S,

— BB

=7k )

50 m

(PR EgEE)

7Z  FiR

(B.LE)

50 m (FRIRSEEH)

3

HHERFEOHLEHEFEE S LT,
A A PN 50 mX50 m AFRE

FI3E IRy BT AHEETAOBER

2641 3-196



FHIR PREEEOREENE (ERXEEHR) SR FHhER

—v A7 ERH—

HIiT < R

7T A OFEZHE (nSv) **

A<

PEREIE <

icLkd [ o HIMRD
FLh R SEZhE i s
ORTFIFRERHbOH < # M e - %195 io=0
2k A RfliE=ToiE<
@KE P~ & h i i , g
% W IC & B < #71.2x10 — #1.2x1072
g @A LA HEDAE N M
B MEHHICL 2P RBEEEAT] #1.1x10° #71.1x10° #12.2x10°
DT <
HEE (D+@+@) #11.2x10° #71.1x10° #12.2x10°
@R TR RO KA E g s B g e
LD =B L HHITL
% ERIF -~ & h i o . L, .
% W IC & BT #1.3x10 #T.9%10 #1.4x10
Mt (@+®) #1.2x10? #17.9%1072 #1.2x10?
& at ;
(D+@+@+@+®) e e PRl
*1 RICBEITD EFHRECSH (D+@+@+@+®)) BAOEERZ, FHHESHTHZM
BHAL 2HTICABE
*2 [EDREOGH (D+Q+@+@+®)) O¥fEiL, FRHMEIHE LY EiIFT 2#7ic

LTl

26-51 3-197




ifsft 1-2-18
BHLEEL2SELHRMIEEFEEOREIZONT

L RELEE2SE LR mIEEEEOREIZOVT
BEREHEOBEEICERIEFITCFFHRIZE W TE, MRE~0WEE25HE T 508, BRICLS
BIELE LS E L CHREOCEFREZTFMHL TS5,

LLFic&E, SiEE42 S L n BRIt EELEMEFEO 45 LTHRE LYo
WTET,

1.1 WetEied R L BELEROREHFIEIZONT
TFOHBEX» O EREMRIEER (RFMbHLY OLER) 2RDS, ZITHR
R X S BRI ONTIERAUSET AT RWVS, FEEELTWS, ik, HHE
b ORHARERET SRE L IEEEFET SREMERCLE LTS,

(1) wEtEitEs
HfCHEH 7 0 ORISR IR E B RiEFmEtOX L RRICUTFOXTREN S,

Dy : B HEL - O EEESR [1/0°]
Voa : IEFHEHE [m/s]
x/Q M EOHANBRE [s/n°] (M RO ERE)

(2) Wik
R RN = 0 ORISR MER RO ERTFHOBEETEH L LTETL

L TV5 Chamberlain MAFFERE+L W BELZHMTRE (2/Q TERTLLUTOATES
s,

D, =A-[" x/Qdz

Dri  : Hifirfti®de 0 OEELER [1/n2]
A : TeipfEs [1/s]
x/Q(z) : SR E O RE ST [s/m?]

26-%1 3-198



IIT x/QuBERSHELDIEERETSLE,
D,=A-y/Q, 27 -z

Lz o HLEOE (m]
x/Q M EOMFRE [s/n®] (M B ERE)
% Chamberlain, A.C. : Aspects of Travel and Deposition of Aerosol and Vapour Cloud, AERE
HP/R1261 (1955)

(3) HusvbE S
ER(D AL ()b, MRIEFRIT, LUTOXTRINSD,

A=Dd,-+Dn-=Vﬂ-IfQ{,+ﬂ-fon-u2}r-Ez

A HIRRE 37 0 DOMRICER(1/n°]

1.2 HiR iR B TR D i R T
SEIOFMIZBNT T F 2 Firv A FHENERKEZVIHEAIZOWT, BREFRITIFEMH L@
CT1RHILOR[BRHICH LT, (DARVCR)ALLERBTOLERERHL, £05
LOFH o7 $HEEE -, —F T, ELEOLEEELTEM 9T YHEELBE LR
HILER (Thbbx/Q0 97 ¥HEEXILEEE) LolkEG)XDLIcLsE, FlE~
FIROEBY, $11.2~1L3FThot, HEELEEFERORBHBEE 97 $ORDHFIZoW
TIREMA 1 IZRT,

5 W B Z(Vg,.; X[Qu + A 1/ Cy, @Ez)m

........................... (5}
D.,ﬁ ng '(L'(Qn)gm
( Jom MO 9T EEE
x /ot : B« ofth EOMHERE [(s/n®] (H EHHEROM FRE)

1R AREEF 3 SFICET LSBT R (PREEEAD)

% /Q(s/m¥) 15 7104
H EE97 %
RMETER . O wEtEEEE(1/n?) #11.7x10°8
@ HhFTEILEFE(1/n?) —_—
REHBEE o7 %E (RetE+iEtE)
[ 79 it (mm/h) 2
e L FREmEEOK (©./0) #11.3

26-%1) 3-199



FH2F WEEFIEFICEITIBECERTH (HATHEREAD)

/Q(s/m?) H13.8x10°4
PRI 07 YfE =
BELAR @ Wt (1/m?) #1.1%10°8
| @ MERELEE(/n®) B ey
LR 97 %E (WetE+imiE)
E: & (om/h) 0
EelEF L EEREOR (@.7D) #1.2

PEED, BELELSELAEERIR, »/Q97 WHBEELER LSS OmREILERIC
~, 4 FETERIAEENEGONEZ LG, SEIOFMICEWVTRELE L SE L - FEE
PERMELECAE LTS LBRTFHEFHETHLILEZALNS,

fek, BELLTHAFREBRANICE T AR EROHBICHERT IRRREL, RTH
REEL LTEH INEBEEORR b b0 L E LB S ORFMEREE A 2 1051,

i, FECERT A7 A—F 2 EIRICRT,

FIR HRILEFREE ST A—F

RFRA—H fild i+
LA P 0.3 (em/s) NUREG/CR-4551 Vol. 2
Ved
FCRUA (] LSt ESxHE LR L R EH,
Tz 5 ol - BEFEmMA 2700 (m?)
i - JEtE$ c: 0.5
0. B FEOEHOFE AT A —# ()
Pei iR A=9.5E-5XPr® ® (s71) | BERFHAESFERFHBEFRORERD
A LETMiC BT % EmERE (L1 3PSA ) :
Pr @ [RAGREE 2008) (NUREG-1150 AEHTEERIEL L TEIA)
(mm,/ 1)
AERM 1997 & 19974 1 H~19974E 12 A @ 1 B[] = L o @),
R, kR E A

26-%1 3-200



2. BHEEEEOREIZOWT
Wetk DI EE 0.3 em/s |3 NUREG/CR-4551 (BE 3Tk 1) IcESWTRELTWA,

NUREG/CR-4551 Tix@Mt 2 x& L L, BN L IER, Z4RUK - BAOECHEEINLA L
LTWa, RFAREFALEROBR THA D, BB EEENERTES &

Ezb5h5, £7-, NUREG/CR-4551 T 0.5 um~5 pm OREICHLTENEATED,

e ETTY Ty MEORTFRPEORBEORS (F328) 1o, BEMETms

B ahiriHEOKRESIE, —oMEGEAICHLILEZLNS,

7/, W.G.N. Slinn OBFHZ X 5 &, ERK, IaLvofttrs RHHEICHT HIREBIC
UM FEELRALTEY, ZhICX5E 0.1 pn~5 pm ORECIRILEHE

120.3 ec/s BETHA,

Vg DRY DEPOSITION VELOCITY fem s

101; T ™7 1 0110 T 1 1T 11Tt T T T T T
- esgpeains Grgss, = 30 411'1. Chamberlain {1965 I
[ el F|turmmr,u.%2¢ e g2 Chaugh {1873 ! ;.,..+
- == omm = Water, U, & 4D m wee !, Miler and Shimann (19700 ! ~F
(o b ———+ Watsr, u_ = 4 ém ssc™!, Senmel and Sutier [1974) : 7
= 1 H
= Aeeves O47-186 crn Gedvel, 1, = 22 cm sec™!, Sehmal ot al. (1874} ! /
B 0.7 om Artificial grass, v, = 19 em ", Sehmel ecal (1873 B -
— 0 zp e 3om, 55Ky, 105 em tee~ 1, Whecaly et al. (1877 L/ e
e i =
= ! =
= ! =

2

R LT

3,

Ly PR N I B B N L g '
i 10! 1% 10!
o, PARTICLE DIAMETER Lpm)

Fig-4 Dry deposition velocity as a fanction of particle size. Data were obtained from o lul:n'n?r of
publications.’* =** The theoretical cowva nppropriate For a smooth surfzee is shewn For comparison.
Mote that the theoretical curve is sirongly dependent on the value fox e and that Eq. 22 does net
contain a pacameterization for sutface roughness. For a preliminary study of the effect of surface
roughness and other faefors, see Bal. 5.

B &~ RREICEIT S REILEEE (835300 2)

26-%1) 3-201



i, PREEECET A EII T ~D TV AEREEB LRSS, =7 o0 L0ORED
BRI T LEBY TH S,

ETT YT b, S EL2ES7 o/ Aoz E TR, BLFoRER
BRszohsd,

OEAEBATOILEIC L 2RERAR

BRESRATOZT o AOEHEREER, =7 o/ VORE0 _FiICHHIT S, #l
i, =T o /KBNS pn OBE, FOEREFEIT, NPEC HBES (B 3) Ly
BTERBLTWAxz7o0/A0RE ]l pnDBREIZH225FLER5, LERoT, KE
DREVZT o/ ERHERNICHEINST <25,

@7 =2 7 AT LB T 7 « A #I L BBRFER

T =27 AESF LR ORMBLT 7 c L Z 1220, BANEERRL T 0.15 un 25
B L7-HERARICT, 70473806 (99.97 %LLE) @R LTS,
WEIF74071%, BETR 0.15 um BELHEBLICWI LAHALNER-TEY
(Ref. JISZ4812), KIFEMNZNICEIVKELL DL, BRTFI AN FOHBAH=X
b (IEMEEEDERES) L 74P RECH FAREINABER KRR 25, MELE
D, 5 pum BLEDRBEOREZNZT oYL, BLE7 AT E2FZELSTRTFE 0.15
pmiZHA~AERICHE ST EVWR D,

Zofk®, PREEEOCEIIL ISV FICBWTIE, 7T =a T AR LS
TR EFROOBEERICT, M TFRORE N7 o /TS  ERERPICHE =
ha, £, 7227 AL RESHE TR, ODRUVGOBERRET, 5 unll LORE
DTS AEtgicEEEh, FhoBoRkEhx Ty LolHizEhicd wkEx
5% (1

LLELY, e €T 77Ty VO T o/ LORBOBRHMLREORKT S
0.1 pm~5 pm OFWAEICHHZ &, £, KFFEFEHVEMICHLIRENKERTT 0
SRREA~HEERICSWERIZHD Z LD, BEEFMICET AL EEE L LT
0.3 ecn/s WEHTEZDLEFA TS,

26-%1 3-202



B3F 0 1

J.L. Sprung & : Evaluation of severe accident risks: quantification of major input
parameters, NUREG/CRE—4451 Vol.2 Rev.1 Part 7, 1990

BF ik 2
W.G.N. Slinn : Environmental Effects, Parameterizations for Resuspension and for
Wet and Dry Deposition of Particles and Gases for Use in Radiation Dose. Calculations,
Nuclear Safety Vol. 19 No. 2, 1978

BE W 3

NUPEC ERf 9 SEEf NUREG-1465 D ¥ — A & — I & R\ = HeH S B e HH B oD ST R L - B
THHEE (ERI0FE3H))

26-%1) 3-203



1

Hh3R mnTe A RO RFEHBREE 97 ¥EORDFIZHOVWT

1. HREEFIZOWT

F 1 EERCXOICFT L 5 ic il ~0StEE oL FiT, wthitd L S8titgicl-
THRAET D, EILEIIH B < O ED, MBS IC L-> TREHEERS (T
HEE) IR CTHECHEETARETHY, HAEMDHE O IR E IS EE & T
AL THEIND, BHEEFERACL > THEMEDEAFEAICTRYATHh, HEC%
F-HFETHIERETHY, KIAPOBESEHHEORE S LBRABERVEEORSET
THEERIC Lo THE SRS,

N Y
B HARA PS4 - BetErlaE SR
FER (SFmmibEE) =Rty T T g
#1E HE@LEDAA—Y (M Tl %)
<HhFEmitEFEROHREL >
D=0 A8, = 2{ 0V, + [ 20 Addz ~rremsimmempimmstrmr et @

B DFRmEER (1/n?) (HMARHRYEED)
D, s tEEER (1/m?)

D, :WHLEER (/n?)
210, M EDMTHBE (s/n®) (i EHHEOR FBE)

XIQ(,]. 'ﬁﬁﬂﬁﬁ@*ﬁﬁﬂﬁﬁm (s/m*)

v, : EEEE (n/s)
A : TR (1/s)
=L, A=aP®
ab : PR AT A—F ()
P BAkEE (om/hr)
z S ()

26-%1 3-204



2. MMk ERORMHESE 97 MEDORDF
hEREmEFRORMHBREE T, [eHEHCRREhTVWS x/Q ORBHESEE 97T %

fEORDFIZESHTHE L, EENICIRLTORBECHRELZT-L (B2HE28),
(1) HEEHICBTI2E8EE10, XOEFAWT x/Q, EHELER, BHEEFRE 1 M
LIRS, fod, SRS ALLACEARWERRIZ W T, SFlRS AL
KBS x/QAEalblsid, MRELER (ZELEFR+RELEESE) bE¥n Ll
Do
2 Eofix, FlicREAE N, N L LERSTHY, x/QIcLrEEITERR
UEEAKIC L 2@ EEH- L HRMICERFENT 5, FlerSA00 (W, NNW 56L)
LA OF L IC BRI oW TR, EmEEFERIIEo L5,

(2) ERE(D) TROE 1 BMEOMERELEREEZEOKRE JIEICHETIA, hEVEhbH
ATHRBHRA[ENRTEMALLZA0EEE, HREEEEORBHBMAE 97%
BL+5 (MREHEEFEORPUHBEETHI Y, x/QORBHREEL RED),

NN, NNW 75 B o Bk iy i, &

SHUDBE g ¢ T=acd-t \\\\
HH st || me | x= 2/ *ﬁﬁ:* ﬁmixx ﬁﬁi:* BT
a
(EF ]| (mf=) EEE {a/m*) (@) (/b N (@) (THEN
T Ay
1/1 1:00 g 1.0 1] Ox10— Ox10-T o 0 Ox10T
(SE)
4 NMW L —d -7 — B —8
1/1 2:00 2.3 E %10 D10 1.0 %10 Ox10
{SSE)
1/1 3:00 . a1 i] — — 1.5 - 0
(W}
12/21 Z3:00 — 2.5 1] ()4 [ Q104 o 0 o108
{3SE) P

REEEsLoREDE A |/
BT EANE

Mﬁmﬁ3$ﬁﬁﬁtﬁﬂﬁiil
Yo | HEREE [ x4 | smmEdEs
(%) (z/m') (I+E)
1 0. 000 — 0
2 0. 003 — 0
HiFEILERD
BEN S 07 %E —> oo o7.004 | Qw107 Cx1077
o0 97. 010 D108 =107
BRERLEEORURITHY, ABEE | _—
IZE-TxQEEFLEFEICES LT
R &72b, 4 _
(RERD /o HR L HERHRYES) R 100,000 ) D10 Ox107

F2E HFmMICEROREHEEE o7 MEORDH
(PR S A0AS NW, NNW o))

26-%1 3-205



3. BEHEEE 97T MEMHRICE T S Rt EE
FaHi Az S RmICE RO RBHBEE oT MEMEDEEZE L RBLUFE 2EIC

w7,

FH1E BREREFIESWFICREITIMTEICESE (FHiA : PREEEZAQ)

) _ LR ——
- poLina EeAcE x/Q HEmMESE | ORBHE s
{ELm]) {(mm/hr) {s/m?) {1/m®) HE 97 %E '[%}
Lo g®!
8418 e 1.5 s B #1.2 96. 993
GSE) : 2.1X10 2.1X10 7L :
8419 L 2.0 %10~ * %10~ ° #1.3 97. 004
8419 ESE 2.0 1.8 2.2 . 97. 004
N“I -5 bl ;|
8420 5.5 9.6 10 2.2X10 #1.3 97. 016
(SE)
1 EHCERORMHBESEE T WAL OE= (MEmMILHFR) / (EHLEFERE0R

BHBEE T %E) THELAE,
1.7X107% (1/m?)

26-%1 3-206

ik, (Rt ER0RBMHERSE 97 %E) =8




F2R WEEFIESFICEITIMTELERE GHEA  HATEREAND)

Rt E R

SR
i Pl A EpAc x/Q HEmLEE | oBEHE s
0
(L) (mm/hr) {s/m*) (1/m®) R 97 %(E )
2
g413%!? W 0.5 AT b [ 1.4%10 ° 1.2 96. 935
(SE) )
WNW
8418 0 4.7x10°¢| Laxi0”® #1.2 96. 993
(ESE)
8419 = 0 £7%10°°Y | raxiwo® #1.2 97. 004
= (SE) = - =
NW
8420 0 4.7x10°% | L4ax107® #1.2 97. 016
(SE)
g433™ " i 4.0 7.9x10 0 | 14ax107° #1.3 97. 166
(ESE) ’ )

1 9T Y LEBRBMHBRREEA T ThE, UIHTHRANBELELZOHE
#2 9T Y LBRBMHRAES EFTWE, I THRANREELELZOHE
# 3 EEMEERORWHESE o7 ME L OE= (MEEEER) S (EHEEEROR
BHBEE o7 %E) THELE, b, (HHEEE0oRBMHEEE 97 %E) =# 1.1
X107% (1/m?)

26-51 3-207




it 2

B EOSEIZO>WVWT

hRBEERDICET A BRI ~OILERIT, S8R L L THEHRE (/0 RURHR
BEEELTHFMLTVWS, Z2C MAHBEE LTI, ITWHREZERL, £, F
HEIIEEOEEFEEO 4FOEL LTW5H, Zhid, FEH A FickE#ishTnaisy,
BHELELESELEERELTLH0THS, —F, HABES o7 ¥HEELLT,
HILFEMORELELVERRECLEFEELZRETSI LI, AELH2EICBRREEEICS
B L7ziCEa L 3Ry, BENICHE, HATEREADICEWTRAORERHEE ORFH
BWTIE, BmiZRALZFAETIRRWED, EERIZ0 L5 bbb, iR
ELT 97T $HBEEAVCILEREZRET 2L LAY, TENTHD, 25, SEIFE
ICHWE 1997 EEDRET—FIckd L, | OB ARERIEE£F5M T 22 m/h THY,
HAFHERRAOICBWTIE ¢ /Q 97 $HEEXRESLAEEATRERIR 2o,

FIT, AFMTIE, EFEEAEHEFOCAMLT A LR YRR L LT, ko
EBY x/Q 97 YHAEEAB LN EHATIRERIZ o8, RTFHLEEL LTREICE
M OTEEEORFEEE L LD LEEL, BALBBOERTHS, HATEREAD
ICBi ARG TR RMEY - otikmitae) (BT, thRmitEEL+2) &5
il (R1E8M8), TORE BR2EBL-BS0MEEEERIZ, BREEAZEELL2D
BEOx/Q 97 YHEEAEE LEBRELERON 2. THETH-o LI L5 D, BT
HEEBLEEEREEMELED 45 L T2 2 LRBRTHRFMTHD L HWT LT,

B3 ERT 3 BFICET SRS BETEE (HATEREAD)

% /Q(s/m%) #13.8x%1074
9T B EREFRE (um/h) 1.0
- wtEitED #1.1x1075
1 2
hFEILEE (1/n?) ey Y
BEEE L EERREOL (D+@) /D a7

26-%1 3-208



iRt 3

YETT 7 Fw MiEOT o/ AOBRIEIZOWT

YETT Y7 MRRC OV NTRETAHAMEDEE2S =7 o/ AVORESME LT 0.1
pm~5 pnEETHLZ LT, ESMICALTERINRTWSHIREREICRELTWS,

T T T IR OVAICA T LM S L 3FARBEREEhE LG, Y ETT 7
Fr MEORESHEEEL [OVATO=T e/ L 0%EE) B IV AOKOEFEEOCEE] Ly
SBRATEREINES 1 ROQ, GIEFTEARELWELL, SbiZ, YETTI7 2 M
D=7 oS AOREC T AHENZRR L Sh TV AEEEZEL B, BAOHBIEER (NRC
RE) PHEEDERTERENATWALETTZ7F o MO T /A OX£EB0ORBSE (F 1
ZDD, @, @) 2W/ELE, DEOFEERREEZE 1 RICTFT,

CORTEARLLABREZR, BETs3x7 o/ A R4E, £8h§EE (CV, RCS BEE) RUK
OFEZISEOVAHAR, =T o/ AREOHEBICKELBWIERL, CVAREBTO=T o/
OREIZIZNANGO=T o/ AKELRERSHREEFOLOLEETE S,

fE-T, BEOHLOEE - WEICLVFIATWAREEEZ Y AA—TAHELLT, 0.1 pn~5
um DFEHO T O NEBET I LRRYUTHLIEZLS,

EI1FE YETTIFrbEOTa/ ARRICYVWTOXREERES

=7 o VEEE
£5 | smaxpmssas ( n; a5
i
YETT I T PO E
o LACE LAZ#? #0.5~5 | fansa— FCORMESEL
(%1 H&8) AR PBEFELESMELL
o Mo alE,
. 0. 25~2.5 VF'*JI:?}C?.‘JET?H': L., iﬁﬂﬁ:‘t‘;&ﬁ
@ NUREG/CR-5901%2 STWABEGDRAISE L THR
(H-1) DEFMEERI LI L#E— b,
(6), AECL A3 32hE L /= ™ FEBLE1EZRO=T O L
(-2 SR LR,
@ PBF —SFD*3 EFEBLEIEERAO=T OV
(#ffi-2) EBIcHR LIER,
YETT I 7w MO FP #&hd
: . 0.5~0. 65 £8B (ERo=Tao/A gk
® ENCRIlG FE (Heft-2) PHEBUS FP EB O CVHO =7 0/
¥BicEBLE-EBROER)

26-%1 3-209



£3% THk
#1:]. H Wilson and P. C. Arwood, Summary of Pretest Aerosol Code Calculations for LWR

Aerosol Containment Experiments (LACE) LAZ, ORNL
A. L. Wright, J. H. Wilson and P. C. Arwood, PRETEST AEROSOL CODE COMPARISONS FOR LWR

AEROSOL CONTAINMENT TESTS LAlL AND LA2
#2 : D. A. Powers and J. L. Sprung, NUREG/CE-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)5

ORNL DWG 88-T370

0
LA2 PRETEST
=
3 504 ® AEROSIM-M (UK) -
€ [m cowtam o | >
B o comamuwo ’,/f/\ \
E &0 = li""..‘_‘!!m_ — }* R '\
= 5 MCT-2 (US)
g © NAUA-S (FN) /
w V NAUAS US|
2 301 4 RemOvAL LNI ¥~
g e, < PN
» - : \ﬂ
E -—
g 204 ?ﬁ' \:\
3 N
§ 104 \ \
2 L b
00 T [ s e | T T e ————TTTT T Y B
10° 10" 10° 10 10’

TIME (s}

Fig. 11. LA2 pretest calculations — aerodynamic mass median
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so-called "quench” temperature, At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,0 are too slow to maintain chemical
equilibrium on useful time scales. In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen" at the equilibrium composition for the "quench™ temperature.
Experimental evidence suggest that the "quench” temperature is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly distributed over this temperature range for
the calculations done here.

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

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

(8) Density of Suspended Solids. Among the materials that are 1poclad to make up the
suspended solids are Ca(OH), (p = 2. Zg.fcm’J or §i0;, (p = 2.2 g/em”) from the concrete and
UO,(p = 10 g/em?) or Zr0, (p = 5.9 g/em?) 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/em. The upper limit is chosen based on the
assumption that suspended UO, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where S is the
weight fraction of dissolved solids. The sign of the change is taken to be minus or plus

depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is:

o(w) (1-5) fore <05
a(w) (1+85) fore =05

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

(11) Geometric Stands dewiatic [ il L . 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 10 3.2. Any
correlation of the geometric standard deviation with the mean size of the aerosol is neglected.

(12) Aerosol Material Density. Early in the course of core debris interactions with concrete,
U0, with a solid density of around 10 g/cm’ is the predominant acrosol material. As the
interaction progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/em? and condensed products of concrete decomposition such as Na,0, K;0, ALD; §i0,,
and Ca0 with densities of 1.3 1o 4 g/cm® become the dominant acrosol species. Condensation
and reaction of water with the species may alter the apparent material densities.
Coagglomeration of acrosolized materials also complicates the prediction of the densities of
materials that make up the acrosol. As a result the material density of the aerosol is considered
uncertain, The material density used in the calculation of aerosol trapping is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 gfem’,

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 calculated from the Davidson-Schular
equation:

04
6\ Vs
ﬂ}'E[:] Fm

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

D, = 0.0105 ¥[o, /g(p,~p 1"

where the contact angle is assumed (o be uniformly distributed over the range of 20 to 120°.
The maximum bubble size is limited by the Taylor instability model to be:
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iff+-2 STATE-OF-THE-ART REPORT ON NUCLEAR
AFROSOLS NEA/CSNI/R(2009)5 iR (ra8 o=

2217 Aerosols in the RCS
9211 AECL

The expermenters conclude that spherical particles of around 0.1 to 0.3 pm formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
l}em'eenhl size arf the point of measurement. The composition of the particles was found to
be demunated by Ls, =u and U while the Cs and Sn mass contributions remained constant and very sumilar
i mass. [T was relatively minor in the farst how at 1860 K evolving to be the mam contributor in the third
{very approximately: 42 % 11, 26 % Sn, 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measurad.

9.2.1.2 | PBF-SFD

Further inferesting measwrements for pruposes here were six isokinene, sequential, filtered samples located
about 13 m from the bundle ourler. These were used to follow the evolution of the aerosel composition and
to examine particle size (SEM). Based on these analvses the anthors state that particle geometrical-mesan
diameter vaned over the mnch 0.29-0.56 JJII1I elimmation of the first filter due to it being early with respect
to the mamn ransient gves the tange U.31-0.56 pum) while standard deviation Huctated between 1.6 and

2.06. In the images of filter deposits needle-like forms are seen. Twrning to composition, if the first filter
sanple 15 eliminated and “below detection linut” is taken as zero. for the struchural components and

volatile fission products we have in terms of percentages the values given in Table 9.2-1.

922 Aerosols in the containment

9.2.2.)\ PHEBUSEP

[

The asrosol size distributions were faitly lognornal with an average size (AMMD) in FPTO of 2.4 pm at
the end of the 5-howr 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 pun. Geometric-mean diameter {ds;) of particles in
FPT1 was zeen to be ben';ee a SEM mmage of a deposit is shown i Fig. 9.2-2. In both
tests the geometrie standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that acrosol 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 cesiume-rich. In terms of chenmcal speciation, X-ray techniques were used on some deposits and there
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