®o-8-1% FHEICHWZ/ AT A=

RG A—H & i
7 a Y VEE 5, (o) 0.5X10° | B luym DT Y VEREE
=7 a ) VEE p, (kg/m’) 3.2X10° | NUPECH&EE LY
KEDEE p, (kg/m’) — 7 v VEEE A E W DB
BHOIEE g (n/s?) 9.8 HEHER LY
KAEDKEE p, (Pa-s) 1.8X10%° | NIPECHEE LY

(%)
NUPEC TERK 9 4EBE NUREG-1465 @D Y — R X — A% AW - A E R EOFEIZE T 58

L& (FER10HE3A) | ke

(1) BARTAT

- WA RSP B USRI ol W Gl S RIERICTEAR L2 W

-fiav R (HR) PRSP USRI AT o] W A SRRk LA L 2 W,

- IR (TR 9.0X104 (I/s) : HALHEE (1)
CSEA6KBRP D EW 3 7 ROWELAL T, BFRI05 TH#lE10°
pgm3TH-HEbOH, BFRB30 TLISX 10 pgm3E7n5b,
z.d=—ﬁ log (1.995x 1o*uo’)=9.0x 107%1 /s)

« Csi(Z7 O)b) 1.9X10° (1/s) : BHARLHEE (1)
lumDKEZIOLT OV INOENERESEEFH W, FRAH
K—RICEALTWA EHREL T, BTSRRI & F AR
LDOERCTROHENS,
V= 2r, (p,-p)8 -er’ppg
I, 9,
_2x(1 x 10°°/2y x3.2x 10° x 9.8
- 9x18x10°

A 215°
A=V, V-F ~9.68x 10 *x E%W =1.9x107%1/s)

=968 x 10 (m/s)

« Cs,Te,Sr,Ru,Ce,La CslERIU#WET S,
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2-9 RFLAILEBZTa S LOREFEREDREIZOWVWT

FLDE LWBENELE LGS LI OENER S Sh 2 H AR, BHROBSHMEY
HiL, IWEFEDIEBIZT TR AT LAIZEBBREZEOHRIZE - TH, FETIFRMHERNTOE
BB E =TS, LI=A 5T, NUREG-1465 X° MAAP (21X 24 & DEENfR HFHER, FHEET
NHDWEIERICESEREINEENTRINTEY, FEHA FTHLIILHRDERIZS
WTRENTWD,

ZDILT Y NVIZHTHAT VA PBROEBREIZHOWNWT, AFFETHRELTSELLE
NUREG-1465 TIXZEDZHREIZHOVWTHEYNIEETHZ L LINTVWDHZ L bEE X, SRP6.5.2 (T
BWOURENDZZT a Y IxT 5 A7 LA B KO NUPEC ERFERICESWIERA T VA HEREY
AWnsZ &l LTS, RENPEBZFIZOWVWTUTICEREL,

1. SRP6.5.2 =7 a Y Ik TBHAF LA HEOR

KESRP6.5.2 Tit, AF VLA ARICBIT AR T LA ICXB5=T7 ua Y VOBREREREZUTOR
ICEXVEHLTWS,

Z OFHERIT, KEHHE T T b (US-APWR, AP-1000) DR EHEMERS KT 55 MIcHB VT
LEAWLNRTRY, £, YETT 7T M2 — FTh D MELCOR X° MAAP (ZHAIA T
TWHHDTH D,

_ 34FE
57 2WD

As AT A BREEE
bRV EREE TR S
Vs (AT LA BEROEKRE
F R7LAHE

E HEDHE

D ATV AREER

F7-, ¥[E Regulatory Guide 1.195 THhZT7a Y LOARATFLAHRLLT, TROEEY
SRP6.5. 2 NEATIREL LTWAZ &b, AFEMICHLANTWS,

2.3  Reduction in airborne 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 is described in Chapter 6.5.2 of the SRP.
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2. A7V A%E (E/D) OREIZOWNT
SEIOFMTIL, EDE T ERELZ, TOEEMITOVWTUTITRT,
(1) NUPEC 38

EE#EYLLTE (RTFRNAHEEEERERE (BT 2RiEREE TR 15 F
3A HMHEEAN BEFAREBEHIITHE IcBWT, YETT727VT Y MEODRT LA OBHRIC
OWTHERRKOFELLL TOBY EiishTWb, ZORBREZEAL, XFHETIIRT
LA#h#E (E/D) 7 LRET D,

BB, =7/ NI T AR T LA HBRICONTIE, =7 L oREMGEE OF) 2H5
EIZET 2 L BREFEEFELOIC/L D &0V H NUREG/CR-0009 DOFERIZESE, SEIOFHET
X, BREFHEPFONZRDIERDOD %2 [y bA47 DF) LEZEL, SRP6.5.2 ICTREX
NTWbH > b4 7DF LR L 50 &§%%E L7, SRP6. 5.2 TiXDF50 B3ELIFEIZ, E/D % 1/10 &
THLOEBZFbREINTEY, EOZEZIZNE, By b4 7 DFS0 ZBRTCEDARA T LA
Bz oWTiE, E/D=0.7 LRELT=,

& 610, EEPICITAIROBWROBE O R & FHKIC, NUREG-1465"2> HiFli L /-~
oY BERBEEAERR BB TR L, S b, PWROESIZHLNUREG-1465T
HOWTWAED=1DEIZA T LA I L 5BREDREB/NFEL. = DBEOEDOEITRT
TRBHEELIZF-HTE L3905, Jhiz, BWROBA L FEHRECHREENE (1K
KE) LA T a Y LREDERAT LA BEPOFRMEL D bREWVWI EERLTY

Do
Cid RISz BB ERBE L
& . |- UThizgFhbMEHEE
g ERAEBOOL
15
E = Evaluation by NUREG-1465* i I 1-»- = EE
a for this test** W D
g x'EU\L — E/D=1(m")
§ ¥, oo 5 Natural removal data —
w07
gs . R RIEPWRE
a . ‘ o _ EM{-7) based on test data h=18m)
X% oo ¥ g i ¥ =122(m")
o—@ 60 180 300 420 540 660 780 F =0.0200m"/ hr)

Time after spray initiation (min)

[43.2-12 PWRIEEERE (XASME) R L NUREG-14655F{E L D LEEE

(2) AREFT3 BIF~DEH

JHFEF 3 BFE DA EIOFHMETIZ, NUPEC H#EERBRICESX, E/D=T L LT3,

NUPEC #igsRBR Tld, PCCVA L—TF T bV ETT 7Ty MRBEZREL, A7 LA
WL DBREDREHER LIER, AT VAHR 1.5 m OFRHFDOTT, END=T LOKEREREDL
T3,

PCCV FZ > b L 8L CV 7T PDORFRERT 3 BIF TlE, EREHFEORESENTONT
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ETOERHHLDEBDONEY, CSEEBRTORRENS, BE, ENZEOFLEDOEVNNART
VA MRIZEZDEBIINSVDIZH L, APV RBRIIRELSEEREZ DL RbMS
(BE128) .

X > T, NUPEC DRBFERTH S E/D=T ZHAT H7=DITIX, A7 LA BEN 1. bmn % L[]
LRNWZ L AR T OLERDD,

ZORBRTIE, EERUTORT LA 7 AN 1EST-VH It/ h Z2HBLTEBY, 2L X
DAT VA RFED 1.5mm Thoto, BEEF 3 BF TIINBEEMNERA T LA R 7Tk
BATVATHERATEIAT LAY T~y ZIZ 100 HORT VLA ) AVBRBEINTWST
B, AFVUAREL 5mm LT ZERT B0, ATV, R THiE 100n*/h BLE (A7 L
A7 ZNV1EE7ZY K 1o’/h) PRETH D, SEOF M THWRREER 3 5FEORERE
WMERA T LA fEIX 1400°/h O 100m°/h) THY, AT LA KR 1L 5mm L TFEZZRTETND
7o, E/D=TZ@ATHZLIIRETH D,

3. =T uY VREEEDEH

1. C;/RL7T= SRP6.5.2 D=7 a V' MIRTAHAARAT VA BB TOR TS VA HBRORXEZHA N, 2. T
RLIEAT VA% E/MD) , H3BFETORAT LA KBE TS, A7 LA EROEER R
TUVA MBI T T e Y VREREZEE LT,

ZZTOFETIE, SEIOFEESREZERL, AT LA TH-DOEBRKE L RERMHES
ATVART T D, ZOHE, REBWESAT VA RXREL/NEL, EOH A —FHS
INEWV, EDTD, FHlIICEW TR, RFFRERMABEENTRA T LA KBEPN LRV EE (FER
TUAER) BNHHLEEEBLT, =7/ BREFERELZEHL TS,

FEAT VA FERIZBWTIE, A7V A L 2=7Tu/ VREDRZEEMNICRALZ LIXT
RV, RAFRHESRNERIDOIRIZ L 2REDRICL > T, AT LA BRAERN R
TUVABERICBITT S Z LT, MENICBRESRS,

*[E Regulatory Guide 1.183 TiX, A7 LA L& BT vy LORENREEZFHET BRI
AT VA BEEEBERT DL, AT VA BREFHERAT VA HROBEAFEGITEARAT LA EIK
B1IREHIC2EFERT 2L LT0HZ b, SEIOFETS, XSV EHEEZZEL, B
BEIBITERA T VA EERS 1 BRI 2ERERT LT (BE28R)

FHEOBERS X 2 LA TITRT, SR EEEVL ST 52X T VA EROEFEER &2 L
L, AT VA BERICBVWTIRA T VAL DBREDRBL2NVbDO LT 5, Bk 1 ITBTHEF
W7 a/ VEBELRCE L, AL VAERE RS LA EROBICIE, KREQOESF/ELRHY,
AL VABEA~BIT LT e VAT LI VREEND LE LD,
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¢ I

Cs (1-D)*Vey

AT LA 58
As

CDETMIBITAIEAT VA BBRE PR T LA BEOT a V)L ORI 2R U
RBEAOFRET oY LVEIX, R CTHEMLE,

dcC 1
s N _ . _

dCs 1
WZWI(CN_CS)_(AS”CS)

AL

Ng(@®) =(f-Cy+ (1) Cs) - Ve

C; : HRiICBITLIEFEE=T o/ VRE Bq/n’)
Ny : FERT VLA EREERO VAT 2/ L& (Bg)
f : ERTLAEBEEEES (-)
(HBEFF3BF 93%)
T : CVAZEXEAFMH(h)
Tzﬁﬂ (CV ADZER B +7ITIRET 5 £ TORERM)
Voy @ CVNHHEKHE @)
(JAFEEFT 3 54 65, 500m’)
Q : CVAZEXMEERITE m*/h)
(JAXEFT 3 B4 122, 000m®)
A : AT VAFEBRORA T LA X BTy VEERERE G
Ve : A7 LA EEEHE
(RFE N AT LA38K, S: AT LA 8Kk

EEL, LIBAZ VA ERICB T 2BRERKTHY, RFFRHERLEOKENLHERT
VAR EZLIWERY OB TOR T VA BRERETHS, L>T, SRP6.5.2 TRENT
W V) 1, A7VAEBEREE LT, Vox(1-fELTEZS,

ERETFVEMERAL, AT VA EHREZE LR T FEAERANEEROREST 7/ LD
AT VABRERELZHE L L,
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B, =7 T AA T VA BRIZOWVWTL, =7 e A0BRMEE (DF) b 5E
\Z3ET D L BRBEFHENBRLNIT/RSD £V H NUREG/CR-0009 DfERIZESE, SEIOFMTIL,
BREEEIBODIC/RDEERD DF % [Hy b4~ DF EEZEL, SRP6.5.2 [CTRESN T
BHy bA7DF ER U 50 LERE LT, SRP6.5.2 Tidl v b4 7 DF 43 50 ZBELIEIL, E/D %
1/10 ¢35 DEZFHRINTEY, TOBZITWHY, Iy PAT7DF02BITEDAT L
A ZHBRIZOWTIE, E/MD=0.7 & L TREFEEZEH L=,

UEDZ enb, RFEICBITARATLAICELZ=T o/ VBREEREL LTE 2-9-1 ROX
HSITRE LT,

70, B2-9-1RE2T T I TCRLEAT VA BREDROETNEZE 2-9-1 RITTT,

Wo-9-1% =7/ REFHE
# v hA 7 DF =7 u Y VR

DF< 50 0.36 (1/h)
DF=50 0.043 (1/h)
1.0E+00 F
% 1.0E-01 .
35
.E
&
3%
g
5{3 1.0E-02 .
1.0E-03 . : : : :
0 5 10 15 20 25

AT BtaHE Bars (h)

o291 AFLABREHROETNL
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(% 1)

CSE 7—# ( “Removal of Iodine and Particles by Sprays in the Containment Systems
Experiment” Nuclear Technology Vol. 10, 1971 )
CSE TOZRBR TOEHREZLTITTRT,

TABLE II
Experimental Conditions—CSE Spray Tests

Run Run Run Run Hun Run
A-3 A-4 A-6 A-T A-B A-9
- - ~ai Steam-air
Atmosphere Air Alr Steam-air Steam air Steam-air
Ter:‘npal:llure, °F il 7 250 . 250 250 250
Pressure, psia 14.6 14.6 44 50 48 44
@ b e
Nozzle type & n = P
Drop MMD, pd 1210 1210 1210 1210 770
Geometric standard deviation, ¢ 1.53 1,53 1.63 153 1,50 1.50
[ SRS |
12
MNumber of nozzles 3 12 12 12 12
Spray rate, gal/min 12.8 48.8 49 49 50.5 145
Total spray volume, gal 510 1950 1960 1960 2020 2300
. | 1 F i 0
Spray solution

agpraying Systems Co, 3/4 7G3, full cone.
bSpraying Systems Co. 3/8 A20, hollow cone.
cSpraying Systems Co. 3/4 AG0, hollow cone.
iMass median diameter.

(e, ZOFBTHROLNEARAT VA BHEROBEREZLTITRT,

©525 ppm boron as HaBO; in NaOH, pH 9.5.
3000 ppm boron as HaBO; in NoOH, pH 9.5,
£3000 ppm boren as HaBO; in demineralized water pH b.

TABLE IX
Summary of Initial Spray Washout Coefficients
As Observed, min™'?
Iodine on Total
Run { Elemental { Particulate]| Charcoal | Inorganict
No. Iodine Iodine Paper Iodine
A-3 0.126 0.055 0.058 0.125
A-4- 0.495 0.277 0.063 0.43
A-6 0.330 0.32 0.154 0.31
A-T 0.315 0.31 0 0.20
A-8 1.08 0.89 0.365 0.96
A-9 1.20 1.15 0.548 1.14

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

Includes iodine deposited on Maypack inlet.

IORERENS, BERUVCEHZELESETCERBREZERM L A4, A6 F AT T
D" Particulate Iodine” DFERZHETS L, HEo@GBET—HLTEBY, KELEIIALELT
WL, ZhiCR L, A7 VLVABIEE/NEL LE A8 TiX, 3EEULEAT LA EEBE EL T
HZENbNS,
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(% 2)
AT VAL FER T LA DB N OWT

TT7 Y VOBREDEIZOWVTIE, BRRISREIN 558 TEEEhi- NIPEC #B 2 EIZA 7L
AR L EHMEOKE LTE/D=T ZHW\TW5,

NUPEC #RBR TiX, TP LBV CVHBEBBEMMBARA T LA HMEZEEL TCAr—AF¥ oL
T AEZZRANWTWAZ Lb, E/D=T OH|ZCV NOREIDOFHELIMBEENT- LD L AR->TNS,

ki, PWROBE, RETF P E LTENTEGEPOXEFERT 7 - P THSH110D

KWelkDa— 75 BE L, —OBE. ARBTHERTIMERHFTHRIERLERLT
R THS900TH Y . — 5. AMEHTERT S/ AL ERLEO—-H (RTEHLD
A PUA~Ny FOH : 120BRE) LAoRVED, ARBTERTIAT VA / ALOEX
BHELTF L5, T405, PWRBRERBICEVWTREBOAT LA, /XA EZDEEE
BHT&iunid, FPRE R NS RITTLELONHAMA T LA BORBENHE T
AAMMVBELIDVIal—F ) ANEERTHLLELE, £, AT 1HRICEL
Tid. AMBEDO A 7L A & $120 onhr THY . ZHEVSIOTAYy—AF T LT, ¥
Tal—% 7 XA lT034Y v bimnZ BEREG L LI,

FD=%, E/D=T #FEIZHAV, BICER T LA BRI > T=T7 a Yy VOBRENRRIADZN
PHEZRMVIATZ LITTRRDO LBV ETFRRBNE RSB,

100 ¢
L] e ERTUASEE D EEBNE EQE/h)
U E—— IR FRTUAEHONR EMERLL
% 60
40
W
o 40
=
i
® 20
0 .-.::::::::::;z:lttloo .........................................
0 5 10 15 20 25
B (Hr)

FTIK ATV ABREZDRO LB

59-7-¥ 2-9-7



NUPEC PWR #8550

#32-3 PWREEHRZH

ERTT b A EK
i P ks AHF Bk
Fop v ol PWRA/L—T4E A%
) 3 A f&2000m’ 2 8
CVikm 71,700m 122m B, ANr—ALLUSET!
CVilh & 20m A&
AT A ) ANBE 120 1
A7 LA ik 120m’/hr 0.34L/min
J X FHEEXS54L YIalb—=F XN
7 o 10mm 1.2mm
AT A EE 1500320 (4" 938%) 14703707 (4" 9588)
&k A #710hr W EY [RZe
A7V A kB 303K B
A7V A KE htE %
CVIIMLE 0.52MPa (0h
ABLUSE 0.39MPa [z
AirsE 0.12MPa Gr3 N, C{EA
H, 53 [E 0.01MPa GES He C{LA
CVIIMIRE 415K Mk
CVIIRIA L (=) 100mm 3‘?;*7_3 k&b
=7 oS RS Csl R
Csli B 0.01g/m’ [RF3
CsIH & 12 2no @7 S MEEII20
BB P OCsIEES i L @
ERIIFFIFEILE 1088
MORER L~ (B
i3 40 3,41 1MWt 43kW HADOTN)
RBII—-ETHE
HEORE fu s ExE
Mapam s CVTE& %
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2-10 7 =27 AZEREEE ZEXEBFOBRBFENEDRLEIZ OV T

FOLOELWRENREA L-HE0 D REIHEDBEMICE I T FEICB W TEEL TW
b, T=a27 AEZEL7 7 v EBHOT-DOBRIEDORKIMEIZHOWVWT, UTIZFRT,

[T =27 AR F AR OT =2 7 Z2BHFIAPREER () #iaRE]

1. HEH=E
SR EN ) BIRTELEE, FOBREROFHIEIEROY, 7T=2 7 AERE LT 7 v EiEE
THDOREOT U RABRO- O DERMEBEBIEEZTI,

2. LEEBBRUERIERRH
VEEEHK : 24
BiERR (BE) 49204
BiER GISRERSE) %164 (BE), HHREREERET)

3. BEOMIHE
TR~y FFA b, BREITELZHETLTNDIENDT 7 ERRARETH S,

ERERE  FERETICRI2FRIIBEERRELRETH D, £, EETITITR
BN TWH2RARAy 7T VB THY, EYRETICBWTHLIEERET
»D, £z, BRPTRINDZLNGH#E (ZE~27, EARER, T4
FRE) Z2EMEUIHEITT D,

BEHE: BETOFRBELRLCTHY, BHICEBEFETHD, o, F—RAELKEIZO
WTIEZ2 A v 7 7R THYWERBITESETETHS, BEEHATE LR
SEHEICEEE L TWa,

EEFER  FHRETICEWT, BEOEBFEREIVMERATELR-LEETYH, H#HITHR
BEREREEZHEF L TRY, BEICEEKAIETH D,
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J ‘. =
F=aT5 AR VSO H S A— 7 =27 ALBHFR TS E A e
(J&0%HERR T. P. 40. 3m) BEHAR L XOH T FHEE

(B DFEEERR T. P. 40. 3m)

ERHREE (ST SEAERE) %ﬁﬁtﬁﬁf GREEAR v 7 i {E)
(B HEERR T. P. 40. 3m) (JEZHEEERR T. P. 40. 3m)
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[(RUEHR I E B RRE & o FALE ]

1. BB

T =2 T AESELT 7 VRS, ¥ NORMEEITY.

2. WEEBEFUHRIERH

VEEER 14

BRERFR (BB 30 4>

HRERER] GIEERS) @ 234 (BE), HEREESHESD)

3. 1EEDmtE

T7RAM: ~y FI7A b, BPRETEZHETL VLI 06, BENRBAETRIC
%yT%Tﬁﬁzﬂ%fﬁéait,T¢tz»~bkmiﬁk&5%ﬁ
IZ7au,

fEERE . HEGRETICBU2ZFRIIBFERRELFRETHS, £/, (EExY 7T
ICRBENTWARHIIAy T IVRBETH Y, FHRETIZBWTHIE
X7 TH B,
BEXBEROFEEEZEBR L, DEER (2E~X7, BARERH, F2F
18%) ZHEEMXITET U TEEZTOD, E¥E ) TIHRFIFHBEBREN
IZhHBZ b, BRI LE BLOWRELIZ 2GRN,

e 0 FUoSHABEEL ASAVTERERVERY ¥ 7 N EEBIA~ETEED R
ThY, EATEITIREGHTECHBL THEH-ORBICEMAIETH
L

EEFE: FECRETIZBVWTAEOEKFEMEARRELRoTHATH, BT

BEEREEZERAL, MECPRFEEEERST DL LBATRETDH D,
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TR ER (I ZE R B TR EARIEA 2 —2)
(R fBHERET. P. 40. 3m)

O FEFFRHBIERT.P.40. 3n~BE) L, {F¥EHE
HET5.

@ HBEF v RORIEAER G 2B Y
B

GERET ¥ 7 b, IEDRIA A=)

(Z=RAFBZ 2 SEAERA A=)

@ ForRFRv—FoEfEy Y7 FOIED
RTUERD D,

HAE T v 7 MR ~EET 5,
FREAZ R L E IO R V2D
I35,

®®
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2-11 7=z AROAEZEREERFIZOWVT

RREEEORBEHICRABIEFFMIERA L TWBE T =2 7 RO AEERERN 718 4y =7
=2 7 AEK[ELRHESD) 60 /317 =2 7 A BRI LR FEEE NG T = 2 7 A A EZMRR 18
53) 1%, B 2-11-1 RIFRTEBIVREL TS, 8B, 727 RAZRELREED ) LAE
ERE TOREFIZOWTIE, FRFFRABSSRNOT =27 AE~DORZVE, 7==2 7 RAE5n

LAY —7BEZZBLTCEHLTWS (BIKSE) |

F2-11-1FK BEEHM3IEFOT =a 7 AEAEZMFFEMIZOWT

35
7 == 7 AEE HZEE AR 7860 m’
7 =27 AERE{ LR EHER R 250 m’/min
7 =27 ARAERERRER | EEREE~T =2 7 AEREEREE 60 43
&)
7 =2 7 AEKE CREES ~AEE <#312 4y
%
<#972 %y
B WTHEAT S 7 =2 7 A EEARERE 78 4y
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(BI#E)

7 =2 7 AHBEERFFROEHIZ oW T

T =a T AEET =2 T AZRE LR THER U7 BRIC AUEERR R % TICE S 5 R 2 3
ER-E

1. FHiET L
7 =27 AHOAEZENRFRFEHMEE T AES 1 KITRT,

BIR 7T==7 AFMOREZREMEFETT IV

[ dtmsomsigmEacg LETocABTE 8 A,
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2. FHE=C

HHFEELZLLTIORT,

T=aZ RAEICBWT, T=2 7 AEBRE LT 7 ViES» bAEERMERIL, EFFRAELS
DHEDEBL DT =27 AHORE LR, FHFHRMAROIE, RIFRABTHENLORL
Wi, T2 7 24P ) — I 2BRBLTEHENS, T=2 7 AHMNITIEIOA L L,
HEAKKE LTRVED,

[ onBSERSICR LETOTABTE EEA,
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[ ] 0onBSERSICR LETOTABTE £HA,
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3. RS
7 =2 7 ARAEERREOFMICAV S EHEEE 1 RITRT,

H1IR T == T AEREEERFRE O FHEmRMN:

RFE =S fERE B
CV iR & AV,
CV (58 Vi 66600 m’ KLOCAEFRfE (FR5FHY
W2 K EVME)
WAz L 0.16 %/day | SA BRI 2 VVEREKE
/{‘/U-—?E -Finl.eak
T =a7 AHERE (7] Vi 7860 m’
)
T2 AEIBRE (FH| T
FF)
7 7 e Fan 250  m’/min
KEE Pisa 101325 Pa (abs)
ZERDORIREL R 287 J/K/kg

[ onBsERRICBR LETOTABTE EHA,
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4. FRAMhRS R
TR ORER, REERFFRITN 1209L 75,
PREEEORBEHICHR I FT S FHEICRBV T, AEZERFHEE LT, REPR 77 b0
BEEETH S 18 & FERT 5,
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2-12 7 A NEBREHEOREIZOWT

1. #hiF7 4 NVZIZ2WT
FLDE LWEENRREAE LZBE 0P REIHEOBEMNICR L BIE < FHBICBW T, el
HEEFEBR VT =2 7 AZBKFRBOMELT 7 4 VZIZL 57 vy NVEREDEOFME
L LT 9% ZHWTWAS, EROMWEF 7 4V ZIZo0TIE, MARIOLBBREICBNT
T ANEREDERBERINTND I EEHERL TV,
WHLF 7 A NEZDAEMEHT T ABHEE S — FPRICL7ZH DT, =7 a I NVEFALEEINA
MEBEd o8I, =7 a7 ABKEICEZE - T 5 ikl sh D,
(1) HREEHEZEFEBOMBIT 7 4 NV EF
a. RERVEESMEFIZONT
HREEFT 3 5FOPRGEIHE=EIL, FEFFEAEEIOEBENMBICHD DI, BRER
BENBERICHERTRELEDLSZ LIRS, ZA4NVFOMENMETT 5 X5 RREIC
b2, LiERoT, MBLF7 4 VZREDHER I9I%IIHMRTE 3,
b. REEAEIZOWVT
HREEFT 3 BFEOFRFIHELERMEEOWRLT 7 4 VZ ORFFEEITH 2.9%e/2 L (&
A4ten 5 b EFM 2% THDH, PREBEE FL0OFELWEE) BEMEICIRIBIELFF
i CRE LcfHEFRICB W TR FFEMARE ORI Sh, FREEENICHEATZ
7 a Y Ei3K 30mg TH D,
T, BREBELBEEZ T, BFHICT =27 A7 A NVFICLEREDREZERL,
RF BB RNODORZWVICETA =7 o Y VR FOREDH R ERE T, EFIFHK
WEBPORAV L TE BRI TF R TR TRIPICHEEESND L LTGRHEL/ZZb D TH S,
2, WAV LB FIZ T THi ALK EN S & LTRMBSE» O P REIFHEE T
DORZIE (FRDFE) 2ZBEL, PREEENICEBA LM FIILER 7 L2 ICH
BIxhdbnl L, 28, IORETIT_TRFREIBLLUTGHELZ, (F2-12-5FK
RO 2-12-1 (B R)
Lo T, FRAEEEZREBOWRF7 AN ZITIX, =7 oy VE+HSICHETE
LBEEVBHDHDT, WHTF 7 1 VZBREDER 9%IIMHETE 5,

% 2-12-1 % PRAEIEEZMEEBOWRIT 7 4 VI REGER

WHRLTF 7 4 V5 th L =2 E
TANFITHEESNS =T oY V& #9 30mg
RERE #12. 9kg

(2) 7==27 ARG iE ORI F 7 4 V¥
a. REERNBESRMEFIZONT
A CEE LI-FHEERICBW T, FEFFBAASRNIT 150CRE L 20, JRFIERRMN
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BaPLORECEEICILV T =2 ANDRENR AT 5,

T=a2aZ7 ANDOREIREH TI20CEREETOLATHIN, HREREFIEFNT =27
AZEG LRI R L OV BT 7 o A7 [ JCootiEmR e £ LTk, ik
PETTHZLixRv, B, 74 NZITHESNTCBAEDE ORERIC L 2IRE LR
X1 CERETHY, 7T=a2 7 ZANBE~OEEBIREZWVLOTIERY, £, BEIZOW
TH, BHEBRAVRIUSLEb T RBELERIHLIL0D, 7=2 7 AEXELHR
HEERIX, T2 7 XADPEDERBALDLZ 1D, FRIZEBENERSZ EIX
RWED, TANVIOHEMETTHZ L1320, LEERoT, MF7 4 VEBREDR
9% IIFERTE B,

b. REAEIZOWVT

BREF 3FFOT =2 7 ARG LR OWRLT 7 4 L Z ORFFERITH 8. 9kg, /6 &
(ZLR2H05bHEHREM6K) THDB,

FHEHIE P IR T ERER DT =2 7 A ~NRAWVWLEEZ T B Y LT RTBHES
5 &S REFRRRGE TR L 72 #5R2549 0. 9kg TH 5,

Zhii, ZREEELEEZT, RAFENERIODRIVICET 27 2 Y VRLFO
HWEOHREZEZEET, EFFBEMERNPORAV L CELEMETFREET A V¥ ICHE
ENHALDOELTFMELELDTH D, 2B, L2FFTT_TRHFREII>IFEL L TFHMEL
Teo (B 2-12-5 RK U 2-12-2 B R)

L= oT, 7T=a T RAERELRBEOMBIF 7 4 LV ZITI%, =7 u L i2+45icidE
TELBRENHDDT, WMELF7 4 VFBREDE 99%IIHHETE B,

F2-12-2FK T=oa T AEIBERBEOWELTF 7 A VA RBERE

WL F+7 4 N5 T =27 AZEREH LR E
TANZIHEINA =T ViR #70. 9kg
REFEE % 8. 9kg

[ ] tEsoRFEHERICR L ETOTARTE A,
59-T-#s 2-12-2



2. XoFB 74 NFITHONT

FLDE LWERENRRAE LZHBEOPREIEHEOBEMNICR BT FHlICBV T, gl
HEEREBROT =2 T AEREEBRBOLOIFZ 7 AN FITABL > FRCEH X 5> FORK
EREOFHESEME L LT 5% ZHNTWS, EREOXIBTZANFIZONWTIE, EHEEER
ETLEREDEIERTETCVDHILEZHERLTWVS,

(1) PREEHEEFHEBOL>FT7 4 NVE

a. BERVEBESEMHEFICONT

DB, BEEFR3IEFOPFRAEEEIX, RFFEAER»OREN-MNEBICH DT
DIZ, BEXPBENBEERICESTRESEDLSZ LIRS, Z4NVFOHEEMETT S
LORBEICIZROR, LIEB-T, KIRTZ7ANVFZREGEL LT B5%ITEETE 5,
2P, REBEFGEREEZZBREDEOZYEHOEMIZOVTIE, B35 1I1TFRT,
b. BEAFEIZONT

BREFT 3 BFOFRFIEHELEFHEBD L SR T7 A VT ORESEIT, 9 0.43kg/10 #
Thd, FREE=E (FLOF LWEE) BEHICKRIBEIFFMETRE L-FFHEERIC
BWTRFFRMASRPORE S, PREEENICHAT S L5 FRITH 250 BETH
5, Zhu, T RIF7 4 AZICOVT (1) FRFEEZEFHEBOMEF 7 4 L7 )
EFEROFETHELEbOTHZ (REEELER) . 127210, Lo>Fo(FREIZT
NRCEBLORELIEREIOIFLL, PREBFENITBALEZL)BI2ERI SR Y
ANZITHEENDbDL LTz, (5 2-12-5 REUHE 2-12-3 B R)

L7eh3oT, PREEEERLEBDOLS>FE T 4 L Z 12X, RREFEENITIRAT ST
TOXIFRBRTHLIRDICBETELERERDY, LOFTANIREDEL LT 5%
®TES,

H2-12-3FK HFRHEEZEEREBOL >R 7 A VI RFEE

XoET4NE h L S 2o R
TANZIHEIND LHYFER # 25mg
WERE %5 0. 43kg

(2) 7=2 7 AZETHERMOL IR T 4 VT

a. BERTEBESEMEICONT

XIRTaNZE, KEFRGT COREEEMEVZ EBGr-TEY, FLOELN
BERRELILBEEO LI REENBVRETHIE, (LFERIGHET LT SBREDR
B RHBEMAH B,

7z, BECHLTUL, KEEOHFPBVBRENREZREECTEL, £oLBY, #MH
BHRAVRIIG LT P REBEERIHDLLOD, 7T=2 7 AZEXEHLRMBEDRIT,
T =2 T AANPODERIEBAGHD 0D, TNEEBEN EARD Z Lidkwn, LR

59-7-# 2-12-3



>TC, BERVEBEOCEEBIZIV 7 A NVIOMEMETTHZ LIFRL, LHFB7414
BRESERL LT B5%IIHETE S, 2B, BEESFGZBE X -REDEROZ UM O
[ZOWTIE, 8% 1ILFT,

b. RERRIZOWNT

HEBHIBFOT =27 AEKHFLRMOLOIFB 7 A NVFOBREREIL, # 1.4keg/34
HTH5,

R P I R F R AR N T =2 T ABNRAV LX) BT RTEAREEIND
& W ) RSFRYRARUE TRl L 725 R340 20g TH 5,

Zhuxk, T #RFZ7A4NZIZonT (2) 7T==27 AZERELREDOWELTF 7 1 V% |
LFEROFETHEL-bOTHL (REEELER) . 127201, X 5Fo(FREITT
RTEBRLOFELTERI O OFL Lz, (B 2-12-5 KRR UE 2-12-4 NS HR)

L7e3oT, T=a 7 ALEIELRBEOLIBT 4 NFITIE, L5FE+HITREFETE
LDRENRHDHDT, LIBT7 A NZBREDER IBUIIHEETEZ S,

F2-12-4RK T =2 T7 AERFLREOLOI>BT7 ANV IRERE

kogE7 4% 7T = a7 ARG LR E
TANFIHEINS L HOFEERE %9 20g
W E AR 1. 4kg

F2-12-5 K% FLNEHEER (REXEZED)

- FONEREE
(kg)
BQUE | 2. 1E+01
(Xo5%) (2. 0E+01)
Cs 11 3. 0E+02
Te 3§ 5. 0E+01
Ba H 2. 1E+02
Ru 37 6. 9E+02
Ce 38 9. 4E+02
La 3§ 1. OE+03
it 3. 2E+03
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HhL 7 « VAR
N

(PRI Lok 72 2 B HHE)
N\

R E SN R OB F B B
AN

(REIEBIZ L AFR : x/Q=#95.6E-04 s/m® (M EAEH) *)
N

(T=a2aFRT7ANFICL DBREDR L EHR)
N

FF PR ME SR~ DORHEE
/N

(RFIE AR B DR A & 0. 16%/day)
N

(FF IR A SR T OERZIR)
N\

(NUREG-1465 {Z -5 < JR FIF A SN~ DO KHEIE)
N

REHEELICEED
PRI FOF LNERE R
(X HFFFTTRFIRET D)

*1: HEENRE 2D X D ICHILEKIED x /QTRET S

F2-12-1 1 =2 ERE OB 7 4 M F ERFHROBRE
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SOFETANEFHER
N

(FRHEFEEBICHRA L2 &L 5 BHRLBERHE)
N

PRFEEESIRD & 5 RRE
N

(KREIEENC LD FR - x/Q=§95. 6E-04s/m* (Hh_EjHgH) *)
N

(T=a2 T A7 4 NVZIZL BBREDREEZER)
N

JRFIF AR~ D IRHEI S
/N

(R ERR B DR A ¢ 0. 16%/day)
N

(FFIF A SR T OERZIR)
N\

(NUREG-1465 {ZH-5 < JR FIF AN~ D HEIE)

]

REFHEEER L 2B 60
X HRDOFLNERHE
(FTRTEBEEITARLOFLTH)

1 HEENE 2D LS ITHLERHD x /QTRET S

F2-12-2 0 fRBIMEERHERD X O FET 4 VI BERFmOBRE
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WRLF 7 4 VIR

|

(RF IR OIR A LI+ 2 2B %)
N

RPN AERRIN~D Cs DiFHEIA
N

(IR AAERR B DR A @ 0. 16%/day)
N

(FFIF RN A SR T OERZIR)
/N

(NUREG-1465 (23 < JRFIF MBI ~D Cs OHHEIR)
N

REfER L2 E &0
ok F O DNERE R
(XS FIT_TRFIRET D)

F2-12-3 K T =2 T RAZERIF LR OWRLT 7 « NV Z R B OEE
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LOFTANFHER
N

(RFFEABRPDRAV LI X 5 RPN BHE)
N\

RFIFEMEERIA~D X 5 ROKHEIE
/N

(IR AERR B DR A @ 0. 16%/day)
N

(FF AP T OERZIR)
/N

(NUREG-1465 {Z -5 < R FIF AN ~DKHEIE)

|

REFHEE L2580
X IRDOFLNEREE
(KOBIFT~TERELIFEIOIKRLTD)

F2-12-4 T =27 AZEKELREO X 5 R T 4 VA HERFHOBRE

59-7-#s 2-12-8



(£ 1)
LORT AN OWEFZRE 2 CBREHNRDZ YT ONT

(1) L5F7 A NEFBREDEHABRICONT
EIFBTANFITONWTE, EMFEEREICBVWTEIE 7 AV FBREDRRBR L ENM
L, &5FBREMENERME (REDRBWLL) 2R THZL2HAELTVS,
ZOBRORBREMNT, 7T==2 7 ARG, PREEEHEERB/ERREL bIC HERE :
30C, IBEE : 95%RH] TH 5D,
B, IHIF74NVFIEIREER, BREEOCOHFARBVBREDRZREE T IHAIICHS,

(2) BEEFTOBRERRIZOWVT
HEEFTORBRIICOVTIZ, REFAIRM 6 IZEEHT 5 ABOKR®IREOFHE, &KIE
SIROEHME (FEHHim 1991 F£~2020 ) 12X 5 &, ERERVREMEIZZNZEN 25.6TC,
-5.8CTHh %,
=L, BECERHEZIT > REOFMEMFIL, HROERERUVRIEMETHD, 25.67C,
-6. 1CTh o 7= (FLEHHIR 1981~2010 ), LARTOFMSRA: D IF 03 QAEHIZRFHAM & 72 5 729,
WEICER L7-FHER G CORBRERELTEHT 5.

H1R PEEFEIORBERT GREFF RN 6 (ST DIRE DR

: 5 FEHT A I ik /R R sk

HREFORFTY DIREE ST PR —

EmRIRA EIESIEA 8 H 1A 8 H 1H

B RO T R 24.6°C -4.7C 25.6°C -5.8C
DIEHE
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(3) TAFRERATOFERHEERIIZOVNT

2011 R U012FED 1 A~12A FTORBEFTNOMEEE T —X B L TREY L LT
B L7=, #E8hIC 1 FERMD365H, Mt A OMEMBEZTRT, ZORE, 95%RHEL EDOFE
HHEEOBEV B IZ2 <, MXHEEI%RILL EIZEMI3HE (20114F)

7=

1 B (2012¢E) Tho

Lo T, BEHOEMMEEIZBWT, 74 4% OWREICEET 5 B I OMERHEEI5%
RHIZEMI 28 L T/ <, MHIHTEEIO%RILL LIZERBE KL %RBRETHS,
2B, 2021FEIZBWT LR EITo/2 2 24, B OMAEEISWRIZEMEZELT2H

M L2va<, HEAREI%RHLLEE 725 DITFM20E (5 %EE) Thol,

H  HEMEEEE (2011 45, 2012 4F)

100

90

80 ) | | |||||||.H: | | |
70 4 |L|Ii ||| || . ||‘ L4l ‘I |I | | |

60 ' ' |
50 ' |
40
30
20
10

H MR E (%)

1H
2R
3 A

m m  m o
e L ({e] (7]

b= oo

20114 MW2012 4

10 H

11 A

IR 201148 1 A ~20124E12 A © H EH O FERHEEE
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(4) FHEFEFEDO X >RT7 4 NVFUBEKEHFITONT
a. 7 =27 AEXE L
7 =2 T AERE LR O R HERERK2RT, EXERFEOT =27 AT, BHAE
FNHKERZBRBRAL, BMBERUSAPOAIBBRBALTL 5, BRENICIL, BRI
DKETEARSKT. 5kg/hFVTH Y, BWBERUNAD L OKEREEDLERIOBRARIT,
#33, 000m*/h #2 T 3,

BEREFTEALOEFRVAFEOAIORE, BEL (2) HEDV 3) HXE025.6C, 9%5%
RHEL1-6.1°C, 95%RHE T 5 &, EREHHFEDOT =2 7 ANEROKEZSEIX, L FN,
#4. OkPa, #90.92kPa™ L7275, HHEFEDT =27 X, BMABER» O OB LV BER
DIRE (40CEE) UTIZRsZ 3B R2WEY, T=2 7 ARNBEZ40CLEEEL
A, ZOREOHEIBEIXS5%RILAT 2 & X H5FT7 4 VZ OFEIIHEMRTE 5,

v
Hfciwl b s—
L] FlF|F|¢ IEL 4
7. 5kg/h
HER A~ % ? >
3000m’/h 2, -
LHEE
; F|F|F|¢
FT=aSRA fid okas
Al 30000 /h | P
v Y L. LT
H/F | #hF7 40

2l 3B 7 =2 T RERE LR R AR

59-T-# 2-12-11



b. HHIEEIEE AIER R

FREHEEEABRAKOREERIIEIRKOBEY THY, GHaA VXL VHHE (B
) SN, 60%RHLATFICHERFSNADT, LIFRT A NVFOHRIIMETE 5,

MERROBEEERZICLY, BHaAA VX ZHBHGRE) B TELVRRIZBWTL, &
[Etd, BH, 77 VEOEBICLD, FREEZEMIIREVIBESE 25720,
FBEIXELS 25, LER->T, PREEEANEIOHEIHEEIZS%RIZ LES Z L i372<,
LOBTANFOHRITERTE D, FIZIE, PREFEENTOFIED 5 COHE, KR
BE25.6°C, 95%RH K U-6.1°C, 95%RHEFD L 5 F 7 4 L # AOFHEXHEEILX, ThLENhT3%
RH, 63%RHZ FEIZ@®Z & Li25,

FEERBER 74NV Z2=y b

Gg EEHCH@
H /||
* L |£ 5 5
EFHBRT 7~
<l#
H B[/ T v
i
3 S .
A === o sl 2 - Wl F
I o B BHaA
oA

3N AP REEAEIEFE AEERART BRI
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(1) BB D OKETBRARR, RWEFEARKERLEWESRRAVEIVER
LT3, AESRAKEIRERERIIBITERORKAERLL2, 000kgd L, AR
aatm A WVERIIHIT < FRMESFRMA0. 16%/day & LT\ 5,

(F2) T=aF7RALEHRE

(3) 25.6°C, 95%RHK U-6.1C, 95%RHDEBED T = 2 7 ANKEKSIEIX, LLTFD®EY

ERB,

&S 25.6°C, 95%RH -6.1°C, 95%RH
KERREE [p o ) 0. 024kg/m’ 0. 0049kg/m®
7BREE [o o] 1. lkg/m’ 1. 3kg/m®

ToaZ7 AV EHERE (L) 3000 m’/h
CV LISk osk
DA OARIBAR 72kg/h 14. Tkg/h
[Mo> = p o XL]
CV DSk DZER
ADERENE 3, 300kg/h 3, 900kg/h
[Mo= p oXL]
CV 2B Dk
5DOKEZIBEAE 7. Skg/h
(Mcv’” )
T =a T AN ap ki
7 ANZTICHRE 0.025kg’ /kg 0.0057kg’ /kg

[X= (Mo’ + Mcv’ ) Mo]
7 =27 ANKERSE
[Pw=PXX/ (0.622+X) ] #14. 0kPa #30. 92kPa
P=101.3(kPa) (K&E)
(1) FHEHFEOT=a27 ANBEZ 40CLT5L, 40COEMKERSIIEILT. 4kPaThH D
b, 7=2 7 ANEXOHEXHEEL, UTO@y &%,
25.6°C, 95%RHFE¥ : 4. 0kPa/7. 4kPa X 100=54. 1%RH
-6. 1°C, 95%RHFF : 0. 92kPa/7. 4kPa X 100=12. 5%RH
(H5) 25.6C, 95%RHETU-6.1°C, 95%RHOKEKSEIX, ThEh, 3.2kPa, 0.35kPaT
b5, Tz, 30.6 CRU-L ICOBEKERRDEIL, EhEh, 4.4kPa, 0.56kPaT
HHND, FREEEFRFEABER 7 4 V¥ 2=y NEREKOERMBEIL, LLTO®@
YEigs,
25.6°C, 95%RHEE : 3. 2kPa/4. 4kPa X 100=72. 8%RH
-6.1°C, 95%RHB¥ : 0. 35kPa/0. 56kPa X 100=62. 5%RH
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2-13 #HIELFEICAWERBEE ORFHIZHONT

AREBAHTEHNICE W TERI L7 1997 £1 A5 1997 £ 12 AZ TO 1 ERORRT—% %
AWTEHEEZIT O ICH2Y, Y1 FRORET —FBRRENENORMEF OMREICLVE
e L 7=,

UTICREFERURIERE T,

1. REFE
(1) BECHW=8HT—%
[EBEORRELHERTHITE > T, BFEEIFIKTHE LEERERERRLZ AW T
BRETHH0O0, #IEFHETIHRATFHICH EREZERAL TS Z Lab, EREmSIfHE%
RES 5EH 84n OBRT —Z 1T Z, R 200 OBAIT —F ZHVWTREEZITo 7.
(2) T7—% WEtHir
HLEHEE : 1998 4E 1 H ~2007 £ 12 A
BESE 199741 H~1997 4 12 A

(3) MEFE
FEREADOERNRECET S5 F oMREDFIEICHE > TREZITo T,

2. RERER

BREORKER, HFRER SMIZNRET 2ER 84n OBHIT — % ROES 20m OBHIT—F &
LICHEBKES % TEHSNEEENOER Tho2Z &b, EHENVRIREFEDOT R
IREHFEDORBR L LR TRE TII R -7 LYl LT,

BREREREZE 2-13-1 KO 5H 2-13-4 RITTT,

3. RBEBEDOFHEIZOWT

F—AEHOBANID ., RBEEDOTF—FIZHOWVThH, UFTIZOVWTRERZITW, 7—F %
LT LT,

IRBIZOWT, AREROEAREICET 5 FAMREOFIBIZE > TREEZITo 72, &
Buht, AEKIES % CERNINAHEB N/ MIEHHRK[ KB RFTCOEE, FH 5
BREBHFTCT2HE ThooZ &b, EHEBD R MEFEOTRIIMIEDRER L LA
TERE T oz Ll L=,

BRERRZE2-13-5RNOLHE2-13-8RITFT, £, [IBEEBOFEMIZOVTE 2-13-1K
Rtz e B
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(1) /5 sk S S BRI T
1999 4F 2 AIC A EGEFRER S OEE (12.3m~13.6m) 23 > 7=7=H LT OHiM % 7
35,
WEEHEE : 1988 4E 1 A ~19984E 12 A (1997 FE&[&L)
FRIEAE : 1997 4 1 A ~1997 ¥ 12 A

(2) FFHEDHFRI HusR S S BRI

HEEH4E - 1998 4E 1 A ~2007 4£ 12 A
BRES : 199741 H~1997 £ 12 A
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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 ex to make up the
suspended solids are Ca(OH), (p = 2.2 g/em”) or 8i0, (p = 2.2 g/em’) from the concrete and
UO,(p = 10 glem®) or ZrO, (p = 5.9 glem®) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 g/cm®, The upper limit is chosen based on the
assumption that suspended UQ, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where § 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
i a(w) (1+8) for e = 05

a

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 pm 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 um) = -1.39 to In (2.5 um) = 0.92.

(11) Geometric Standard Devi article Size . 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 1.6to0 3.2, Any
correlation of the geometric 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,
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, Aly0; 8i0,,
and Ca0 with densities of 1.3 to 4 g/cm® become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities,
Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the 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 glem’.

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:

sY8 Vot
D’ = E{-;] F cm

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

D, = 00105 ¥{o, /g(p,~p N'*

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°,
The maximum bubble size is limited by the Taylor instability model to be:
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£ 1-2 “State—of-the-art Report on Nuclear Aerosols” ,
NEA/CSNI/R (2009) 5 D$&#E K URBR D=
921 Aerosols in the RCS

9.2.1.1

The experimenters conclude that spherical particles of around 0.1 to 0.3 pm formed (though their
composition was not established) then these agglomerated gi|viug rise to a mixture of compact particles
between n size at the point of hieaslu‘emem. The composition of the particles was found to
be dominated by Cs. Sn and U: while the Cs and Sn mass contributions remained constant and very similar
i mass. U was relatively minor in the first hour at 1860 K evolving to be the main contributor in the third
(very approximately: 42 % U. 26 % Sn. 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measured.

9JL3HEHH'

Further interesting measurements for purposes here were six 1sokinetic. sequential. filtered samples located
about 13 m from the bundle outlet. These were used to follow the evolution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the 1'ange(eiim.ination of the first filter due to 1t being early with respect
to the main transient gives the range 0.32-0.56 pum) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Tuming to composition. if the first filter

sample 1s eliminated and “below detection limit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment

9.2.2.1 | PHEBUS FP

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPTO of 2.4 um at
the end of the 5-hour bundle-degradation phase growing to 3.5 pm before stabilizing at 3.35 pm: aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 um. Geometric-mean diameter (dsp) of particles in
FPTI was seen to be between a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the geometric standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that aerosol composition varied very little as a function of particle size
except for the late settling phase of the FPT1 test: during this period, the smallest particles were found to
be cesium-rich. In terms of chemical speciation, X-ray techniques were used on some deposits and there
also exist many data on the solubilities of the different elements i numerous deposits giving a clue as to
the potential forms of some of the elements. However. post-test oxidation of samples cannot be excluded
since storage fimes were long (months) and the value of speculating on potential speciation on the basis of
the available information is debatable. Nevertheless. there is clear evidence that some elements reached
higher states of oxidation in the containment when compared to their chemical form i the circuit.
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