AR R HELR

® o SAFE-C-1 %12

e H H Rk 2946 H 19 H

=

RS R AL L2 DN T

Rk 29 5 6 A
H AR 7 5 AR A A

KROS5, [ | mi s B L oBLA S S AN TE E AL




TR« A TR HE R

R R S S AL R
FEAR RGO T5 $
2.1 TMHEEME - MR
2. 1.1 FEE MR ik ONLE
2. 1.2 RGO REATTE
2. 1.3 AR R R O FA ST E
2.2 KKICEHBEDOHIE
2.3 H RSSO FEAER T T #t
2.3.1 ZERME, (LEMSE, BB ILEFICHONT
2.3.2 K%
2.3.3 BREESRME
2.3.4 BRAEMER OB - AMEIC DN T
18 B AR D EX T T7
3.1 BRBUE LRI (28 B R 07 & REESUC T 2 7 b D%
3.2 JRFIFmAEMIESI N Y &Y SERICEENR IR 2 mEAT 257200
B3
3.3 JRFFMEMEN)ND &2 ZET D 72D O
3.4 JRFIFmEMIES N Y o Z VRERICHEENR IR 2T 27200
B3
3.5 Bkt — M7 ~EVE AT D 72 DR
3.6 JRFHF AN A wm N D I HVE D 72 D O 5% A
3.7 JETIF RSN 2 N OB JEE R 2 B 1k 5 5 72 8 D 3% A
3.8 BT IFRE A g T EB D P L & i HI 3 2 72 60 DR AR

H-1



3.9 KEBBWIC L DR IFREAINE 28 DR & P51k 5 72 D O % i

3.

3.

BITRE E-1
BTG B2

10 KEZBBRIZEIDIRFIFEREOEREZBHIET 5720 OFH

11 f FH 5 BB T TR A 0D 1 H1 3 0D T 80 D %A

.12

.13

.14

.15

. 16

.17

.18

.19

TIGF I~ D TR P E D PR & 09~ % 72 8O DR
HRF DI L L 72 % 7K D G 3 A

IR

i

JR - 7 ) i =
e A0 T R T M
X RRE R SR T

W{EHAE 21T O 72 DI BT iR A

M 987 3%
JiF - J7 R AN 2 i 0Dt [ BB HR 2 B3 1R 3 2 72 80 DR (R A e

BIERE EE-3
BITRE k-4

JEN D LEEE) (2o T

A= X3S 1Y AV L A eI ANE
KBIBBIC L AR FFRBREOBELY LT 5720 DEHIC

DT



DAL 1 KRFBOWE KT DREF LOBEIZHONT

WK 2 ASINERR T 4 L Z N R ROJRIEFT R DOEZ T ONT

K 3 IR T 4 L E R FRDIFRZWIIRTT 5 BEIZ DN T

Bk 4 7 4 VX BEE OSBRI B HHEREIC DWW T

MK BB T 4 F R L URUE OPAZE K O RS 1R DT

Ak 6 REHIRA Y 7 4 AOREFTIEIZ OV T

PR T N N R O B RREEARNE DB 2 IOV T

B 8 IR D& 2 H T2\ T

AR =T m Y VOEFRE - 7 v F DOFZEIZOWNT

AR 10 R F 2 27 I NCET HEEX 5 ROFHIE - BRHOFERRIZ
DT

B 11 KO BREICEIT D L0 FOHER - WAERDOEREDOWDITONT

Bk 12 27 T8 ZIRORAKEDRERILIZHONT

DR 13 A7 T B KM E B 2 8 2 7256 OREIZ OV T

BIE 14 X O BRELA~DARAZ T T KOEEIZONT

BIHE 16 =TI BRI DAZ P DU T

MK 16 T L X TNAT 7 FRNERERG SN TV HREBIZE T DR EED
FEAE A = X A

AR 17 7 4 N Z A b FERISAE D 2 b ERERF O /EZE B o < G AT

BIAE 18 R 7 T v VKRS I OvEE FRUHEEE OMEE B o 97 iE < G-l

BE 19 RANE IR OEN 3 FHHITE R WG EO@EFIZ SN T

H-4



BIAE 20 R MMEIEOHWTHIZOWNT

0
34

o

B 21 MAGRFEHRIEEIZ L DX FOEHIZHOWT

BRE 22 AR EBRBUEIZE D X MENLH T Ly g v T — b ~D B AEIK
DFEAIZDUNT

A 23 AR 31T 2 5O RS O HIETAR LI >\ T

BIHE 24

o

SR BE N D DB IR 2 WIFIZ BT A 3o T

BIAE 25

B

R A T VA IR LT SED_y MEHICOWT
~

a5
AL 26 N B HE(REREBRAG X A X 72OV T
BIRE 27 KEIRER T 4 V2 X bR O FHEERR AR O MR IOV T
BIHE 28 IR ER T 4 L2 X bR O FHEERR A O BRI A X
BIME 29 7 ¢ L ZAEER R IR EEF OGBSV T
BUAE 30 B NS AT Lo R PE B K D B D EIZ DT
BE 31 HURIZ X 2 G OB IEICE T D MRk E 7 # o # A
BIRK 32 7 4 v H R REEONTFERIZKT D EEIZONT
BIE 33 ET A 2 - FOHKICHOWT
PR 34 SRR AER X RIZ DWW T
AE 36 N b FEMIZ K D T — L EE iy O 2B IREEIZ DUV T
BIHE 36 7 0 Y L DRSFHEIZ SN T
BIRE 37T T HADWEDRICHIFL TR IA o Ry M aEi LG50
2 Aol ANe
AL 38 AU T AT — L FREKRO T AKRTT 1 Y )LFEAIZDONT
BIKE 39 HEMIARER T 4 VL F X hREA%RORE

BAE 40 N MM EOBEWIC L A ARTIELL ~DEEBIZOWNT

H-5



BIHE 17

T A IVE AN R ERAE D N b ERER O/ER B O g < GFAM

T AR PRI D N M EEE FE) TT O e OEEROHIES
Ml A LL T & B 01T T2,

N MMEELTH T Ly vary - F2 N (S/C) DRV FELT
IGEKRDPRIZA Tz (D/W) OO FEITOHEDENENICE
T DI KOS 9P OB ERAERE D87 IT < BT A 4T - 72,

(1) FFAf 5tk

a. HCHI B REAT
HMEFRL L THRMNESRKEEE—F TKLOCA +&EFLRHIKK
HREF Dm AR+ 2B HERER] TREShIFRY—7r v
ZWZBNT, REBEMAREZEA L2028 E LicEigr - U4

HIBET D, £7o, BMHEEFFMEFEELE 1 R, RRT O EEZ

X~ 4 IR,

b. #IE < FEAT 1

IS RRIEIE, 85 M~ 7 KIIRT B REF A~ Sh 2 it
MEEC K DML < ROWEBIE <, BMAR 7 V2 v RE
BERNRFFERNOOERET ~HEICL DML ZZE LT,

KREF K S0 BUHEWEIZ DWW TR, 5 2 REXOVHE 3 RITTRT

EBVIHOIREZBE Lz, £z, EEBITICRAT D B EYEIC &

DL AT HOWTIE, BANO B MEYE O E & A8 7T O U M E

ODREZFRLEL, 4 REDPE 5 RITRT ERBVITHFIEITONT

IEEL O ERAEEERGF LY T ~—Y a3 VET VTR ZIT VY,
PEHIE < IZ DWW TURREIR R, SR BRSO R 21T - 72, 723,

BOROBIEICB W TIE, ZBRARCRICE VTSR GERE

17-1



BIHE 17

[_J=c 70— %) mcEsys o L 258 LiFHE1T- 7.
MRS 7 « Vv Z X2 RREE, JRFIFRERND OESET -~ HiEIC
KDL AT DN TIE, 5 6 KREVH 7T RISRT LB EFFERE
DINEE, VI O HEHEE O BTN R & B LI &2 17 - 7,
c. T 7% A/— kK OGEARH A
F—I (S/CH) OV FEHEEZT O HEDT 78 AL— X, %8
M~ 10 IR B THDH, B (DAWH) O MERIEZAT
DHBEDT 7 EANL— ML, BIN~FE UKIIRTEBY THDL, #
“HROXRY NRIEEITOHBEDT 72 A — MIE 15 X~ 18 KR
TELEBY THD,
AL, 8~ IIRIIRT LR, X NMRERIIEES T &
L, BEIRFEIT 7 20— h CHUE < 33l R bk LR &35,
d. 1EZERFH]
FB-FROBRBEL, 7oV Z 0 PERANCIT) b L, FE—F (S
/CMI) OYEERRIL 160 43 (BN (1:47) 70 43 +1EERERH 90 47)
H—gr (D /W) OFEERERIE 190 4> (BB (7518) 100 4>+ 1E¥
BER 90 43) & 95, £/, B HOBEEZ, 742N FERES
D 180 S EEL T (FrsE) ICWIET Db D& L, 1EERMIT 270 4
(BEhFH (1E18) 90 2y +VE¥RF (FRlE==ITE) 180 43) &7 2,
(2) FAm#E R
T AN E R NERICHE D R NMREE FEITT O A OEEROHIX
FHBFRERIILATICRT LB TH Y, (FEEBDOENREITRAIEERD
MEIRETHD 100mSy LLFTH Y, 7 4 L Z R FEMITEE D N2 HRIE
EFETITOLENTELZL2MRB L, £, EOHREONRLE 8
RK~HF 10 RITTT,

17-2



BIHE 17

a. S/CINLDONY MNEEREDIEEB O EDMRE

TEE B O FERIR R — FrBHEE TR 20mSy, 5 —FBREME TK 25mSv
Lo,
b. D/Winb DX MMEEROIEHEER O EMRE

BB O FERIREILE — 7 BE/E TR 50mSy, 2 —FBREME THK 40mSv

Lo,

17-3



1R EEFMnSRA (1,73)

BIHE 17

R4

BB

R 1

[KRLOCA+ &EFOE AN+ KE L O
HHIK+ 2 ME BRI ((VEER
WEIZREZFH L Z2WEE)

T A 2 2o i $8L B 1 st
RO A IERE TR
TE T D AN e il 8
ETE—FDH L, JFT
JF ) 481 28 oD i i B X
xR E B o giE <
DBLE DR K
H gL < 725 FH RN
HIZEREh L= Fi
— i RABRTRE

SR BT

3293MWt

FEAS B T

1Y A 7%= 0

1 14271 13 » H

TE 5 10,000 B5F (416 H) %§5m%%ﬁbf
1A 270 :0.229 (200 1K)
AT . 2%47w30m9@m%) FUES 00 00 R B 15
R ] 3V A7 :0.229 (200 1K) B AT S X
& e 4 A 700,229 (200 14) e "
5% A 27 :0.084 (72 1K)
AN B3R 2
FRRAEER

Tkt B 4 ey ]

A g b
G587 B 19h

MA A P fEHTHE R

B A &= N pH

HE A2 2 P pH Al 18 %
R, BRI X

ks HRE L2 A & ATEA T T
I D3R WA W0, REFRY
WZRE
WTRED % © 5% .
LOROWE | EEEOE  :01% iy
FHESFE . 4% et
M A A P fEHTIZ TH
MR OB DS %
AR 25 D IR E LKA 2 E )
o=l ~ - R S 32 A3 7R
ifﬂg%%gﬂj IPAELF © 0.9PdT0. 5%/ day Eggf;giﬁé
) " | 1Pd#BIE - 2PdT1. 3%/ day 1o 2biie =
SO =2 MR 2 DX EHR 2 W
V) # (0.9Pd T 0.5%,

day) XT'A E C DO
WCHESEXHRTE

17-4



/1R EEFMnSMA (2,73)

BIHE 17

HOH REA 4 58 7 B

A 2R DO EHR

N W3R (0.5% day)
FANEZR D B R : i

FIF A R~ D EORAECORITH

FARESNE D) NS
o Y AON L PN
7 3)

1. 5h#% ~19.5h#% : 1.3% “day (—7E)
Z O Ath D 11 FE :0.5% day (— &)

DERTE (A
J£ 17230, 9Pd % 8 %
LM 2 EiET D XL
I121.3% / day D
R \WVEREEHIE)

AR # N T D
frEER (=7
o)

MA A P fENTIZHS <

M A A P f##T CTREAH

AR &N TO

brEZNE (AR | BE L7220 PREFRYICER E
£ 9%)
CSEZEHR e N

e 15 B 5~ D
BREDE (i
£5%)

HARILER9. 0X10° 4 (1/5s)
(BB 2N O I RIFTEENH1,/200F T)

Standard Review
Plan 6.5.2%2 |25
XEIE

VAN
v =)L TD
AT T T
X DBrER R

S/C~Xr bk
ML O F 10

D,/ W~ k
mEgE L oOF 1

Standard Review
Plan6. 5. 5% 3|2 H->

(A L 5 H T AL oF 1 AL OF 1 HIE
AKX 5> F)
S/C~_yvk D/W~y k
A | F94.3X1073 | K94.4%X107 3
Cs I |:%6.3xX10°5 |: %96.3%x10°°
C s OHH |: #3.2X1075 |: $93.2X10° 5
KA BR | S b HE cH96.8X107° |: £96.8X10° 6 | MA A P fifhr i B &
FIFERE~OR | Te O |: £6.8X10°°% |: %6.8X10°% | ’NUR E G-1465*
ZWVEIE STO¥M |:f2.7X107°% |:492.8X107 6 | *ITHEDSEIHE
BaO¥ |:#2.7X10°° |: %92.8X10 ¢
Mo O |: £3.4X10°7 |: £3.4X10° 7
Ce O |: #6.8X10°8 |: %96.8%x10 8
La-Oz¥|: £2.7X10 8% |: £2.8x10 8
TR R D
RKE~DI AV | BFRK A day (HI_EfH)
R GEFHAT A | (BWHERHOFRFIFER A~ L7 (R i o 7
WPF R OHER | MWL, EICRS~RZ VTS oL | T HEROE
T A 18 88 R L CaEAm)
D ELE) )
IR ENG
/:‘,\ 54
PR % % (R 3E 2 1 [F],/day (FEXTE ) (FE% 4 A ALFE

7T A FAEER R D
EHE)

DT 7 URE

17-5



/1R EEFMnSRMA (3,73)

BIHE 17

H H BREIGEE e E PR
FEH A A ALER
R & OIEE AT o e Hh 4R VE BRI Ay
ABEBRORE | TN D2 0% FIA BB E
) RF ]
FE 7 T A WL
R OIEHE AT e
Xﬁf)ﬁfﬁ;ﬁ@7 %[%L/fotb\ {%_J‘E/jc\—ﬁXﬂ:_
71V F BRERN R
S/C~Xvhk D,/ W~ k
A | $99.5X107 ! - %99.5X 10!
Cs 174 911X 10°6 cH94.0x 1073
CsOHZ¥E|: £4.0X10 7 c K97.5%X10 3
AR #E Ik | S b % : $99.0x 108 CHI1.5X1073 | MA A P M5 H
MNLUEE~DHK | TeOH |: $9.0x10 8 c#91.5x10°°2 | XM "N UR E G
A SrO¥ |:#3.6x10° 8 c ¥95.8X 1074 | —1465 |ZHD EKIE
B a O :K93.6X10° 8 : K95.8X 104
Mo O % |:#4.5x10 ° CHIT.2X107°
CeO-J8 |[:£9.0xX10° 1% |: #1.5X10 °
La-Os¥:#3.6X10 1% |:%95.8X10 ©
ik e BE N ?ﬁ‘jjx 01
?ng%gjﬁ ﬁ*%%ot?ézzw I D &
R X 5 3 ;100 e

¥

=7 uY )

4K & 5> FEte)

: 1000

% 1 :Regulatory Guide 1. 195,

Reactors”

%2

, May 2003
: Standard Review Plan6.5.2, “Containment Spray as a Fission Product Cleanup

System” , March 2007

D

“Methods and Assumptions for Evaluationg Radiological
Consequences of Desigh Basis Accidents at Light—Water Nuclear Power

Cleanup System” ,March 2007
3¢ 4 :NUREG-1465, “Accident Source Terms for Light—-Water Nuclear Power Plants” , 1995

17-6

Standard Review Plan6. 5.5, “Pressure Suppression Pool as a Fission Product



BIHE 17

A IT A D YL P

v

[ K 25 BN~ 0 B B J

: MAA P#EFTIZEE S

'

AN BN T D FRED R
: MAAPENTIZH S (BREDREL)

MR g DR IR E A~ DR ZVE
IPdLLF : 0.9Pd T 0.5% day
1Pd #i# :2Pd T 1. 3%, day

¢ v

[:ﬁ%ﬁﬁémﬁﬁlﬁé J %ﬂ*“;;ﬁﬂbﬂ% ~D
77 - N |
: MA A P#FTIZE S MAA PR g <

|
v v

BT R B KA~ LY E TN B 1 Lt
A VR EIRK day RE AT (FE L
HeHER ¢ 1 [\ day
l B b - EE LA
J
JRTIFEE D DI 2V T AN g )k A U 3
FET AT AP R HESE 2 B i B

AR FHHAOKRKHH B

17-7



:

BIHE 17

£ O F O LR

,

AN BN~ D B S
: MAA PEFTICHEE S

5%i m%l

4%l

IS EN | migro%

| | mmrox |

v

AN SN TORREZNF AN 2N T O B RILE b BEL e
A T@
:MAAP%%K%6<(F§4¢Iw[ £ 9.0X104[1/s], J[@ﬁggﬁggbﬁw
ATVvA, WE, YTy vay . 7— PR DF200 CoTE

VDAY ﬁll:“‘/ﬁ‘)

v

v

AN 2 B IR TR R~ DR 2V
[kiF4k & 5 F) 1PdLLF : 0.9Pd T 0.5% , day
1Pd #83 : 2Pd T 1. 3%, day
(g L 5> FE, AL 5 FE]
1.5h #%~19.5h % : 1.3% “day (—7F)
EFLPS O 2 0.5% day (— &)

: MA A PENTICEES<
|
' '

E%ﬁ@%#%k%$~@J S 2 LR

{ JF I R~ DA E S J

WAV - BEIR K day KA A~HTH
K= 2 1 [|8] day
FRERR  BE LW

'

v
/%nyVSV'7HWT£\
AU T UL DR ERE

MY 9% 10
(S/CRv FDOR)
X Ho3%F .1
= l
(1 ¢ Z3Ben Y N PR O\
KR #rE 1k LI E A~
B A

/

L  MAAPTICESLS )

AN R ) k73 U AL E
FREMREL
KLk K 9% 1000
fERE X 5 3F 0 100
HHEL 9 F .50

v

J

JRFIF R B A X
FEH T ZALE R PSS 2 B

R A e 7 LR
2 5 Ji

17-8



BIHE 17

NN CHIN Y %S

!

{ e W SR~ o J

: MAA PEFTICHEES

!

BN TORRER R
TMAAPENICKESS (RIA T 2L AT
A, k&, Y7Ly ar s F—LTDR

7o)

MRz DR IR R~ DR ZVE
IPdLLF : 0.9Pd T 0.5% day
1Pd #i# :2Pd T 1. 3%, day

l ,,

R R~ DR AEIS AN SRE 1D LS E ~D
: MA A Pfighric o< e A
: MA A PigTIic i<

; ' ¢ |

{ﬁ%ﬁ@@#gkﬁ#«@} A AL D W7 SR 7 k% LSt

2V R K day KA
BeHER 1 [E day bR 4R % 0 1000
l BREBER  ZE LR l
JFEFFEEN LR VXX KA g1 Tk A U H
FEH AT AWV R PES TR A B B H 5 R

# 3Kt v Y LAORK M EE

17-9



BIHE 17

Z DAL TR D HF O PN ik

'

{ Fe W B~ o L J

: MAA PEFTIZEES <

!

FEANIS BN T O R =520 5B
c MAAPITIZHEASLS (RFA Tz LAS
LA, hE, Yy gy s =L TDR
VAR

FEANA G 0 D IR AP B A~ D 2 V=R

IPdLLF : 0.9Pd T 0.5% , day
1Pd #8318 :2Pd T 1. 3% day

v

[ BT R~ DR AES J Ko A BLFE 7378 LA~ 0D
‘MAAPHT N ONURE G — 1465 FHE A
D F1 R FHe D & FEAM "MAAPHT L ONUREG —
1465 O % 712 53 & FE
v v l
[ﬁ%ﬁ@%#%k%$«@} S A LFE R0 B
B2 MR A day KA ~Heth [ B 2 R IE 70 L B J
B EE 1\ day BREAR%L - 1000
l R < B LA
¢ |
TR AR B I 2 U WA IR ks L
I F A A LB RS 1 B 7 5 Hc

54X T OMAEERE D KK E R

17-10



TT-L1

e A A FR
PER

><“‘1

BIHE 17

L= T

BT <R

(OF 7Ry NV o GV

ORE A~ ST PEDE S DT >~ AT L DT <
(777 R ¥ A N K DM HIE <)

I
@ADL v AT~ ! @R~ S T S R E O W AFE RN K 2 #13 <
(v 227 %M (DF50) &#E&JE)

QR TIFRERNOBSEDE NSO H o~ K DHE<
(HEEH o ~BERAIA A T~ L D051 <)

DR F~HH S E R IZTEE LT EmE 0o O H o~
Wk aeiE<
(7T Ry A X B8 <)

@ A

(OF A I

.

FH5 X N2 MREICRDIERROHIT S FHIRE A A —Y (BB EE)



¢I-L1

FEH A AL R
PER A

>< s

JE -4 i

BIHE 17

PF < B

(OF 7Ry NV o GV

ORZ A~ ST PEE DD DT > = FIZ L D80T <
(770 Ry v A N2 K DIMEBHIE<)

QANA AT~

<\

/\
%74W5Né}%' \
e O / \

\

QR TIFREBRNOBSHEE NSO H o~ I K DH0E<
(BT ~BE AT A A T~ BRI X DEEL)

@R ARG ATICIRA L e BB & 2903 <
(MEZESGFTPICIEEE LT D U RS & 2 PR M O
<)

A\
\ / @D b BEENOHH T & O H o~ BT B AR <
\ I B R~ S MM T I PE 3 LT B R B s & D o~
Y / 2 X B HRIES
\ J e 352 (/52 Rov A ek HE8E<)
I~ < ‘\ 1 :.:": ......... j ........ :
o : A 14 . s
® x~ @A LU= s s
- o LB <
@~ FREE D ‘~~\
AV~ S~o .

O Rx A

56X N MREICRDEREROPIES

AR A A — 2 (BN B e OV — 7 B R R )



cI-L1

BIHE 17

BE < R
ORK P~ S TS TEDE S DT > = HAZ L DT <
(770 R v A 2K DIMEBHIE <)
QLTI REEN O S EWE DS DO~ #iIC LD 8IE<

e A A AALE R
PR 1
et {—

ﬂ OP A A7 NRVE o GV
X (BT ~BERADA Vv A T <RI X DM <)
! @A G BB FTITHA L7 BT & 2 803 <
Cﬂﬁ%y:ﬂdn%% / (FESEEFTNICIZE LT 5 R IC & 2 M BIE <, 7272
X iz o 20 ; U, SEMESRIZEA R L ISk O IE S5 70, SElEEA~0
g S, ! BSEREORAT RV D EF5,)
- \ I @~k REE N O BRI R 2 B 0 A L~ BT K AT <
S \ | ORRH~HH S MR E L3S U BRI E 0 6 O >~
\ ! o kBT <
X \ / (7T Fyv A kB8 0E<)
P 1E S35
__:A¥ v . ey
ﬁwzigﬁik' @A L 7= AR B
;;:'EEE '~\~.. MWB DT~
@£é§f§i®<%@§%>£%““\“~~~\\
. S
O Ry A

N2 REICER D MEERF OGUE < RRAMBEES A A —3 (55 I B R AERF)

57X



BIHE 17

CEPE PN SR ES S

o S 4 S5 B
. T I T i 3 0 2 A T B
i;ﬁﬁﬁm B AT hEFA | Foabtait (ULF A%t &
V5L oS E AR
Gk i B A A =
S T B B 1 e | AR 7 A LS PR
e BOE T R A B o B HH 1
W OKGE &R (2005 44 H ~ e 2
e 2006 4 3 1) }ik‘(imL}Om) DRET — & &l H]
AR , HeH A R IR D D DK
Ho BJE : Ho k- lom o o
HESER ¢ He b 140m PR (ML 140m) DR
S 7 — 4 %
s T 4 LV E X2 RPER O
N I=7%7 1Y &
BRI AL M lon | 72 O PHIIERIBTE SIE LR
He TR O I i

mE (FohmS)

BER OB D J Y« i F55m
FEHE T A ALHE R PR TR
OO - E95m

FHH AT AL R PR 0 B DK
HHE AL Z & o R S BRAE R D 5
HIRSTFIIC RO GO A5 m S
B E

SR T HA Ak ey P

1IREfH

PR ST RYLZ B b AV F250 5 HH ik ot g
] % %

R B

INEWTTNS 97%

K[G RS ERSE R E

LRI D

A7 4 v 22 h SRR N
B M R R R R A VI B W
T IR 2> B 3T B oD J 7 I
BOKEZZT D20, BRIZKD

BIRHBEELD
REER

JR It e

BN DR BIEL, BEIAHLDE
AR REVERSE L TEE

B AN B 1 HE ) 00 T R A
TR
R YRS T R 15747 B2 A3 D

f= =] 5 oy v ;/435@ ! B
RAEFGEEAT A % 19 i
VEXERFIIEE MBS DO H D JEF 15 gt
AN TR
. e | R AR YER A (HERE
HRBAZEEFRFRE i) (conCigpii o dihe b L,
U B TR R O ﬁ%i;z%&/ﬁimgo@%ﬁﬁ7
VL AR Ly bz | V2T PR RIS TR
B - g TR DS B ARV D & D
%mi 180 E % N —F 2 Hli &kt 5 &
50
A 3000m2 JEL 4P 2t 2 D S /N B B W T R A B
P =1 /'_.E_‘
RIS 0.5 KBS xHE

17-14



BIHE 17

W3E FMEICEATAMHMEE (x./Q) RUMHMHEE (D/Q)
Rz Wt X/ QRUD./Q
FEICITY PN 1/ Q )
a5 A #98.0X104
(S%/ Cj-;EIJ) %W%@JE%E/ (M E ) (s/m?)
B S SE A AP B %/ Q % 3.0X10-°
(HES BB ) (s/m®) e
[FEICIY Y PN 2/ Q y .
(H - ) (s/ms) | #98.0%10
EABI SR 7 A AL /
A AL R PR x/ Q “ N
(B i ) (s/m?) | 19301077
(fég%) T A R R A1 2/ Q @7 ax10-
3 il .
a3 (X//?) #2.1x107°
S I AL R s/m
(HES B ) b/a i
(Gy/Bq) ) 6.4%X10720
TR R 2 x/Q « —
(b 1 ) (s/me)y | T83X10
x ./ Q 3 =
BMERT AV E U NER | (oomey | POE2X10T
e n -
(R B LA D/ Q " e
BB (v Ba) %1 8.7X10
1/ Q #3.0%10°°
% AR (s/m®)
(HES R A ) Vs
ok —-19
(Gy/Ba) 1 1.2X10
S — L Jﬁ%ﬂﬁ@%(ﬁzb\ X/Q Gr —4
e (0 b A it) (s/me) | W80XI0
AR 7 AL H X bR Q
RN B Prs o (g%% #4.0x107*
(R B L hii)
S A LB 2/ Q y L
CHE S 1) (s/m2y | H30x10
FET Tt PN 2/ Q - .
(i E fe ) (s/m?) | FOTAXI0TE
FMBIR T 4 XX MR
e X/Q ¢ —4
(S P H (s/m?) #13.7X10
(R B L)
S R AL E A %/ Q - .
(&) (s/m?) | H98.0X107F

17-15




BIHE 17

54k HEBEANICHRA LB EE IS X 5 2B 0T < FHMh S

H H BalESE B EH
D=62x10""-Q, x/Q E,-(1—e"R)-3600
D : fiiRESE (Sv/h)
Q, : RRUTHH S V= i ME B % (Ba.s)
P+ 7w — (0. 5MeV #a 5 i)
Ya v E|E,  AUIMRTRF (0.5MeV dis)
T BRI B v R R R IR K -
(FFAl=L) (3.9%10° % /m)
R AEE= Y 75D ZEMARE & F Al 72 2 ER O -2 ()
33V
R= 5%
VR E¥E Y 7HEOZEREME (n?)
<SS/ ChHLDOXRY NEITHIHE>
R
BRSSP : 2,200m®
— . 3
.%%2@@77?XW R :2,200m ey ——
_ - BT D&
eS| RIS 590m® %iggfggggﬁ
M 72 BNBET 7 & AL— |k : 2, 200m° iiﬁﬁﬁk%;WF%QﬁE
& N A~ == iE'/—‘\ fin Y 3]
KHE (VR) f%i;b%@ Y RNETOIHAE> AR ) 7 12 K
A O 12 A X 9 TP e
o
BRSSP : 590m®
BABEIT 7 & 20— b :2,200m®
BN fE % e e L
5 7T i A | B LA R
FEOEE e °
¥ b 2 0
RO s oy . (227 Y — hp)
iﬁ&é% ZERIR AT KD INERFR « N b3 D 3 K] R ERESTICR
e | BN T A N BN N RELE N D DL ORI | N2 3 BREEET S,
BGR—F | y (227 ) — FAY)
BRAES )
D )

17-16




BIHE 17

F5R MEBRERE, MKRE
A R4 i H
% N FEh R B W EAR B A& i
(EREfE%E L TICRT)
[-131 :2.0X10"% Sv./Bq
[-132 :3.1X10"'° Sv/Bq
1-133 :4.0X10~9 Sv/Bq o
TR B RS 1-134 :1.5X10" 19 Sy,/Bq ;Clggtgl_ifmn 7
1-135 :9.2X10-1° SyBq - e
Cs-134 :2.0X10"% Sv/Bq
Cs-136 :2.8X10°? Sv,/Bg
C s-137 :3.9%X10° 8 Sv,/Bg
RIS OREFEIL ICRP Pub. 71 2812 K S<
O e 1.om® /h N T B B 0D N 3R
’ & iR E
~ AT D D) 5 MERE BT 1A
[ERALER e NHRRE
WS R EATOHE
M2 T~ 0D B R¥E :0.5em s K[BENLRDIZIEE
?X%EF{: ﬁ%i 9‘7ﬁ‘ .0.5CIII/S EE}J—Z))E{%TE/J QIJX
- AL OFE 1.7X10 %ems (R 1~ 3

ZH)

17-17




BIHE 17

H6ER BRIV EX NREENSOEREN ~

IH H FEAMG 2R 44 5 HL
g (=220
(S./C BEL— - Ry MREZ Y TICE
- Jrap— BB TR R R, Al
S & <§i§@> ~ BT A A I
: B#jr— (4 8 M~ 18 N5
- R340 AT f)
%
BEjL— K
wm— g (==
(s cHu) BEL— K
EE‘%EP‘E‘Z)) 2N ’f/E%iEF)T
& i 5 (D W) - -
OB ‘ e )
L =200
By It
BZaj— h

MEMET= 7 ) - MIYODES ET D,

IR JFRIFEERNDLOEET B EORADIAL v A v B~

" H BRIESLE EEHH

JRF P BRI | R PR RN SN | FETA MRS L
PARill W 31253 AR BOBE

R AN EE 2 R & LT

JRF IR OE T v JF -4 i R D AT TR & & 7 Ak e

ELEEH o~ B ATAM
BHEHN L ~H - A4 | QAD—-CGGP 2R
VXA T REE | ADA XA T~ R
a— R ANISN
G33—GP2R

FUTFFR A (R+T) (ZIF
C

17-18



BIHE 17

X F—I (S CHl) BESLGFT AT 7 & A /L— b

17-19




BIHE 17

FIX F— (S/CHl) BIESGFT AT 7 & A L— |k

17-20




BIHE 17

IO H—F (S CH) BIELGFHLEOT 7 A L— |

17-21




BIHE 17

FIX HF—FH (D/AWH) #BIEGFT LT 7+ A /L— b

17-22




BIHE 17

F2K HF—FH (DAWH) #BIEGFT R OT 7+ A /L— b

17-23




BIHE 17

FIK HF—F (DAWH) #BIEGET LT 7 & A /L— b

17-24




BIHE 17

14 H—F (D/WHRD #BIESF A OT 7% 2 b— b

17-25




BIHE 17

FI5 B ERAEGET R OT 7 A r— kb (BAEED)

17-26




BIHE 17

F16X B AREESGFT AT 7 A L— |

17-27




BIHE 17

FHITH % RIS A QT 7 & A v— b

17-28




BIHE 17

FHI8X A BRIELGH AT 7 & A v— b

17-29



BIHE 17

7519 RIS I & AT T PR B oD T B E A A

17-30




1€-L1

8 3

55— I BREREICE 5 BB K& OMESERF O #03 < B

BIHE 17

(BAT : mSv,/h)

«

X < RS

H—Ir (S /CH) BA#RIE

H—Ir (D/WHI) B

N BRAERE

BB B

(PRl == O ME S PT)

N BRAERE

BN/ BB E)

(PRl = S E S PT)

Ji - 4P S R PN O U L 70> D D
T =BT K D AN <

$91.9X10°

2. 7X10°

4. 2X10°

H4.2X10°

AR IR < HI2.6X10 2 #J2.6X10 2
KEF A~ S iz BT % i E o
THPE R X D HRIE < ) A D} WY )
NI < 1.OX10"2PLF 1.0X10"2LLF
- . AR < 1.OX10"2PAF 1.OX10"2BLF

IR B AVEEG TN ~TEA KEHF A~ Sz i e E o

U 72 s T K D i< ) wEBIZEKEIND
R I < 1.0X10"2LLF 1.0X10 2LLF

Ry b REE N O EME B O
T o= R K DA HIT <

1.0X10~ 224

$5.7X10 2
(H25 D 7)

$92. 41071

HKI2.4X10 ¢
(1E D H)

RIS E s vks Lz
TS PEE I & D J7 = BRI K D83 <

%51.3%X10 2

$1.2X101

$1.1X101

wi1.2x10!

AR RS #91.9X10° #91.4X101 #91.5X101 $91.6X101
T 3 R[] B OV Bh B[] 904y 704y (1#18) 904y 1004; (1£15)

TEZEME (1R L OB E)RT)

$92.8X10%mSv

1. 7X 10 mSv

#J2.3X 10 mSv

$92. 7X 10 mSv

fEEME (55

#J2.0X 10 mSv

#95.0X10'mSv

W — S BRERIEIL 7 4 L2 N ERRTICAT O,
KB — NI REIEEN CIERGTTTH Y BNBBHOATH 5,




¢e-L1

BIHE 17

FIOR B FHBIEICE BRI MEEROHIIHRE (S/CHhEDOXy NREDLA)
(A7 : mSv,/'h)
B I PR AERE B N B B
T (2 N FESER) (R R A OSEEST) (BRAHIRTTeR IR AD)
= ~o R~ 1A% ~ oM ] ~ ~uh ~uh ~NuR ~h
10 2 SR Sy ] ESyiRey FE it i FE i %
IR NO S EME N S DO o o o 7 o 7 o 7 o o o
H o< L AAEIEL 1.OX10"2LLF [1.0X1072LAF |[1.0X10"2LLF #12.2X%10 #12.2X10 1. 7X 10 #1.7X10
SRR IR < #14.8X 1072 $91.1x 101
KA~ S 7ok BWIZHEA T 2 S EmE O BTN T D e E o
BT K BRI L ) EEICaOKEN5S B caikasns
NI < 1.0X10"2LLF 2. 7X 102
AR B IEEEFTN~ | IHBBIES #93.6x10° #94.4X107% | 1.OX107*LLF | L.OX107*LLF | #94.1x10° 2
TN U 7= it s B D 7= 5t G4t
L 28aE< PRI < EELIC & WA L 1LOX10 2L F | #92.7x10° 2
R RELENOBEEWE N DO = — = — = — = = I = s
e ST kB AT < #52. 6% 10 #52.6X10 #52.6X10 7. 7X10 31, 7X10 B DT b 5t G4t
KRG H A~ S R v L7- m p p 2 % -2 % 1 % ! % ! 8 !
B T B & 0 o7 o 0 12 & 2 HE 1T < 1. 7X10 1. 7X10 1. 7X10 1. 2% 10 1. 2%10 1. 2% 10 1. 2% 10
AR R E R #13.8%X10° #13.3x 101 #12.8x 101 #i1.4Xx 101 #i1.4Xx 101 #1.4%x10! #51.4x101!
VB ZE R R J OV B IR R 604y 604y 604y 1043 (fEi#) 104y (1B1%) 354y (1£1%) 354 (B#E)

TE¥EMRE (TEZER R OB BiY)

#93.8X10%mSv

#93.3X10" 'mSv

#92.8X 10~ 'mSv

#92.3X10%mSv

#92.3X10%mSv

#98.1X10°mSv

#98.1X10%mSv

E3EME (A7)

#12.5X 10 'mSv




€e-L1

BIHE 17

B10R B AHBIECHE BB A OEEROKIZHE (D WHhHDOXy MEDEE)
(A7 : mSv,/'h)
B I PR AERE J2= PN B B
T (R b EHRF) (R R A OSEEST) (BRAHIRTTeR IR AD)
= ~o R~ 1A% ~ oM ] ~ ~uh ~uh ~NuR ~h
10 28 [ 3EE M Sy ] ESyiRey 2 Jii Ry FE i %
IR NO S EME N S DO —_ o o 7 o 7 o 7 5 o 5
H o< L AAEIEL 1.OX10"2LLF [1.0X1072LAF |[1.0X10"2LLF #12.3X%X10 #12.3%X 10 1. 7X 10 #1.7X10
SRR IR < #14.8X 1072 $91.5% 10!
KA~ S 7ok BTN T D ESHEE BWNICTAT D S E o
BT K BRI L ) EEICaOKEN5S B caikasns
NI < 1.0X10"2LLF $91.3%X10°
AR B IEEEFTN~ | IHBBIES #93.1X10° #92.6x107 1 #96.0X1072 | 1.0X1072LLF #98.3x10°
TN U 7= it s B DT 5t 54k
L 28aE< PRI < EELIC & WA L 1.OX10~2LLF #11.3X10°
R RELENOBEEWE N DO = — = — = — = = I = s
e ST kB AT < #12. 9% 10 #12. 9% 10 #12. 9% 10 1. 8% 10 1. 9% 10 B DT b 5t G4t
KRG H A~ S R v L7- m p p ~2 % -2 % 1 % L % ! 8 !
B T B & 0 o7 o 0 12 & 2 HE 1T < #92.3%10 #92. 3% 10 #92. 3% 10 1. 2% 10 1. 6% 10 1. 2% 10 $1.6X%10
AR R E R #13.4%x10° #35.8x 10! #13.8x 10! 1. 4% 10" #52.8% 10" #51.4x 101 $3.4% 10!
VB ZE R R J OV B IR R 604y 604y 604y 1043 (fEi#) 104y (1B1%) 354y (1£1%) 354 (B#E)

TE¥EMRE (TEZER R OB BiY)

#93.4X10%°mSv

#5.8X 10" 'mSv

#3.8X 10~ 'mSv

#92.3X10%mSv

#94.6X10%mSv

#98.1X10°mSv #72.0X 10 ' mSv

E3EME (A7)

#34.0X 10 'mSv




BIHE 17

e 1 HREASOWLEEEDEEIZONT

HRE~OIPEWE OWLHEIT, H1RIRT X 5 ICEMERg & mtksic
Lo TRAET S, HIERE I EUT < OBEHEME R, HEIRELIC L > Tk
F5EEEG (LERE) [JEC THRERRICLETLBLTHY, KDY
DR EIRE LB REZ T D & TRHAEIND, BAELETRAKICE->T
B A RAKICE Y A E 4, HREICET - LETL28HLTHY, KT
DS E DIREE3AT & BEAKBER NEEDEIGEZ T Ut v 2T U Mi
Bick-oTitREEN 5,

|
RN
gk | ! T K A
' T |
B g!i!
| vavvaTy Mg |
| st R
g
: FE R I | L]
| X/ Q C | v P
- A | S
il ZYLQPPIIMIIINIIINITIIN] s O wnss P, w2
. 2NN J
~" Y
WA R - v SRR A
& EE SRR D 7k E

FIX HREHIEEDOA A—T

HUIGESE O BRI W Tk MR i O EME O A EE & LT,
WM TE RS & OBE IS & 2B ML & B L 7o iR m b E#E & LT 0.5em/s
W5,

IR T, MRS Z2BE Lo mbadE s LT 0.5en/ s 252
& ORI OV CHER L=,

17-34



BIHE 17

BEAERFS
BVEILAE 2 B L Io R e A E B (0. 5em/s) OmE AL, ForEvEA =R
ERPEILE R 2B 5 L2 UEAE RO BRHBURE 97% 2 Ko, HLtEEE RO
DR 97T% M & D ERD D, T DM L k& EE (0. 3em s, ffl
K3 BM) OFEMN 0. 5em/ s A TWRNWT & 2T 5, Mg R L)
BHELERIZLL TO L I ICER SN D,

(1) wtEbE =R
RIS RIS, THARIR SRR e R ) 3R O MR i) 2 2
(ZBE3 5 K hE ke (L1 3PSA ) : 2008) (REFAEAN A AR %ER)
(LT TZiEH8e) b9 ,) i 4.7 2251050 Lz, S e
4.7 TIE, AT LEREIIHER® ST L LTWDA, 22 TR TR
T 13 AT P A == D SR AR AR D RIE < FHEFIEIZ OV T (RHD |
[ [#%5i 5.3] (1) NZHEVS, RS A O AR R B 2 IV TRkl L 72,

(X/Q)D(XJYJ Z)i = Vd ‘ X/Q(X;y; Z)i '''' @

(2/Q),(xy.2)i Wl i TORMILFRL m?]
% /QX, Y, 2); : R 1 COFEEE[s,/m®]

Vq I EE [ms] (0.003 NUREG/CR-4551 Vol.2 X V)

(2) WEHERE R
BERIFICIE, AR 22 O PERTE O EZ~DIEEIL, BRICE D%
BT 5, MELREE (x/Q).(x, v) i ITFIERERMEH 4. 11 LVLTOD
INITEKIND,

17-35



BIHE 17

h2
(x/Q),xyi=A - f x /Qxy,2)idz = x /Q(x,y,0); A \/_2 eXp[ ‘

2%
..... @
(2/Q),yi A i ComMETREEL m? ]
% /Q(x%,y,0), K] 1 CoMR S S COMEIRE s,/ m®]
A B D TOU v aT U MR s]
(=9.5x 1075 x PrY85 @ % 1 )
P, L W i COREAKHREE [mmh]
s DBER] | CORBIEEE M LR O T
D YL THONE [m]
h S & (]

RMEILAE R LIRMETEAE R 2 G FF L 72 LA RO BB 9T%H L,
PEVEAE RO BIEHHBE 9T%EDOLITLI T TEE SN D,

ROV R S BMEILAE R 2 G5 L0 E RO BRI 97%HE (D+©)

RCPEILAE =R O B HBSE 97% 1 (©)

2
(Vd © 1 /QxYDit 2 /QY0)i Ay ZZZIeXpL; ])
97%

®
_N o N el

(Va * x/Qxy.2i) 4,0,

2. RS R

AR OFERE R A 1 RITTT

HEMETLAE SRICA I R OFHRE 2 v & &, SiRmitgR (wh+
W) ITEMERE RO 1. 22~ 1. 4 fERRE L oo T,

LLERY, L S ROMMILEL BE LI ILERE L LT, whibsR

17-36



BIHE 17

BE (0.3cm,/ s) @ 1.34f% (0. 4cm, s) 2> ARSFEIIZ 0. 5em s ERET S
ZEITEYITHEEEZOND, T, A OZOBMILEEEE LIZIL

IR X, NRPB-B322 L 7R — My B EZMEIEE B E 1072 (ems) 51 T %, (4

&2 BH)
72383, A =R 0D JE AR ME R K OVER ARE et 3R AT 0 JEE MR I B W T
FEIRSTEZ F-E, MEEE S L TL 2en/ /s ZEHA LTV 5,
B1E LR R
T e LR S )9 TMEILRE & R
Bt ﬁﬁfﬁ hﬁfﬁi§®)+@@m%$<®+@> (D+@) |  Liphsse
(1/m?) /D) (em/s)
AR | %98.3X1074 | #92.5X10°° #93.0X10°° 1. 22 %1 0. 36
Jﬁ%ﬂ:ﬁ % —1 ok —6 U —6 S S
HER L K14, 2X10 K 1.2X10 #J1.5X10 1. 22 %7 0. 36
HER fA #13.0X107° | #8.9x10° $)1.2X10°8 #1134 0. 40

17-37




BIHE 17

M2 AL O BORMILEREIZSWT

JFRAFRERNSREESND L F DL, B H>FFTT ey LV ERLCIE
EHREZRAWS, AELOYFICONTEE= T e Y L BIIcERE LT, UTIC®E
DRI Z 7~T,

(1) HEHSSBRET (NRPB) (2 K D8E
R E RSB ET RRILHZERRIC L H5F K LA — K~ (NRPB-R322% ')
ICERHEIZET 2 8HmERRINTNDS, ALAR— FTIE, AL S HBIC
W, IR 2 EREICET 2MANEHINTEY, UTDLED
HwEIhTWD,
- X DR EEE D “best  judgement” & LT 10 °m/s (10 °
cm/s) ZHEDE

(2) BABRFHFRIT L DWmE
H AR A J) AR UE L~L 3PSA fif#n 4. 8 IZPLAE MBI 2 AT il
BRI TV D,
I AF VRSO EMTH Y, IEEREN/NESL, EBRT
107 *~10 *cm/s OHIFATH 5,
- I LA FALDOILEIL, NRDOV X716 LIENREEE2T D20 TH
D, FEEHICE O TITE OIS ITEHE TE B,

Dbz nd, HH¥EL S BFOEMEREREIZZT v L0 LS E
0.3cm,/ s IZHERT/HhIWNWZ LRz 5,

7o, RFNEEHAL, a7 U — , EHE, ZARUOARL THERSNLT

17-38



BIHE 17

WHDRTZT 1 ~OUEEE D ERRER (NUREG,CR—4551) (2 kb &, LA
HENRKENDITEAERCAX THY, HEWIIT DILEERENKE < 722 MM
ThoT,

L7ehoT, A K S BEOEMEILERE L LT, NRPB—R322 ORI T 5
WAEERETH S 10 *cm//s WD D12 & fllr LT,

2¢1 : NRPB-R322-Atmospheric Dispersion Modelling Liaison Committee Annual

Report, 1998-99

17-39



BIHE 17

WRPB—SZZ ANNEX-A  [2.2 Todine] DHFr

2.2.2 | Meadow grass and crops

Methyl iodide

There are fewer data for methy! iodide than for elemental iodine, but all the data indicate that
it is poorly absorbed by vegetation, such that surface resistance is by far the dominant resistance
component, The early data have been reviewed eisewhere (Underwood, 1988; Harper ef 4i, 1994) and
no substantial bedy of new data is available. The measured values range between 107° and 10 ms?
approximately. Again, there are no strong reasons for taking 7, to be a function of windspeed. so it is
recommended that v, is taken to be a constant. Based on the limited data available, the *best judgement’

; . j = — G . -t ; : -
value of v is taken 10~ m s Jand the “conservative’ value as 10~ m s~ Where there is uncertainty
as to the chemical species of the iodine, it is clearly safest to assume that it is all in elemental form from

the viewpoint of making a conservative estimate of deposition flux.

223  Urban

Methyl iodide

There appear to be no data for the deposition of methyl iodide to building surfaces: the
deposition velocity will be limited by adsorption processes and chemical reactions (if any) at the
surface, for which specific data are required. No recommendations are given in this case. For vegetation
within the urban area (lawns and parks etc), it is recommended that the values for extended grass

surfaces be nsed.
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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.'* =*# The theoretical curve appropriate for a smooth surfzce is shown for comparison.
Notz that the theoretical curve is strongly dependent on the vzlue for 1+ and that Eq. 22 does nol
conlain a parameterization for surface roughness. For a preliminary study of the effect of surface

roughness and other factors, see Rel. 5.

BR 2 7RI BT D iR EEHE (Nuclear Safety Vol. 19%%)

J. L. Sprung % : Evaluation of severe accident risk : quantification
of major input parameters, NUREG/CR-4451 Vol.2 Rev.1 Part 7, 1990
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,
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BE1-1

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 Suspen Among the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/cm?) or Si0, (p=22 g/em®) from the concrete and
UO,(p = 10 g/em?) or Zr0, (p = 5.9 g/cm?) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 glem. 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 § is the
weight fraction of dissolved solids. The sxgn -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:

oW) (1-5) for e <05 }
° #{cﬁﬁ)ﬂ+$ 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 um) = -1.39 to In (2.5 um) = 0.92.

1y metri ndard Deviation of the Particle Size Distribution. The aerosols produced
during core debris-concrete interactions are assumed to have lognormal size distributions.
Experimentally determined geometric standard deviations for the distributions in cases with no
water present vary between 1.6 and 3.2. An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is
difficult to marshall because of the sparse data base. It can also be argued that smaller
geometric standard deviations will be produced in situations with water present. It is unlikely
that data will ever be available to demonstrate this contention. The geometric standard deviation
of the size distribution is assumed to be uniformly distributed over the range of 1.6 to 3.2. Any
correlation of the geometric standard deviation with the mean size of the aerosol is neglected.

(12). Aerosol Material Density. Early in the course of core debris interactions with concrete,
UQ, with a solid density of around 10 glcm3 is the predominant aerosol material. As the
interaction progresses, oxides of iron, manganese and chromium with densities of about
5.5 g/cm? and condensed products of concrete decomposition such as Na,0, K,0, Al,0; SiO,,
and CaO with densities of 1.3 to 4 g/cm® become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities.
Coagglomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/cm?.

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:

1 V(M
Db = E(E) .....{... cm
T g(}-i

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)I'"

where the contact angle is assumed to be uniformly distributed over the range of 20 to 120°,
The maximum bubble size is limited by the Taylor instability model to be:
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NEA/CSNI/R (2009) 5D ¥k fx OVERER o> 1 B

2:7%1-2 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,

9.2.1 Aerosols in the RCS

0211

The experimenters conclude that spherical particles of around 0.1 to 0.3 pm formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
between| 0.1 and 3.0 pum|in size at the point of measurement. The composition of the particles was found to
be dominated by Cs, Sn and U: while the Cs and Sn mass contributions remained constant and very similar
in mass, U was relatively minor in the first hour at 1860 K evolving to be the main contributor in the third
(very approximately: 42 % U, 26 % Sn, 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measured.

9.2.1.2 | PBF-SFD

Further interesting measurements for purposes here were six isokinetic, sequential, filtered samples located
about 13 m from the bundle outlet. These were used to follow the evolution ‘of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range (elimination of the first filter due to it being early with respect
to the main transient gives the range 0. %2 O 56 pm) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms ‘are seen. Turning to composition, if the first filter
sample is eliminated and “below detection limit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

9.2.2 Aerosols in the containment

9.2.2.1 | PHEBUS FP

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