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F1-9 HEHEHN LV ~BEOAIAL YA T ~<BOFMICHWS
FERE AR (30 HFEH)
RFEZRLF = L i 7~ AR IR (Photons)
(MeV/dis) (MeV/dis) 7 FA e B -2
0.01 0.0 < E = 0.01 #79.67x10'° 5 1.50%X 10"
0.02 0.01 < E = 0.02 #1.72X10 %7 1.33%x10"
0.03 0.02 < E = 0.03 1 5.72X10'7 %7 5.99x 10
0. 045 0.03 < E = 0.045 7.78X10M 9 1.42X10'°
0. 06 0.045 < E = 0.06 0.0 0.0
0.07 0.06 < E = 0.07 0.0 0.0
0.075 0.07 < E = 0.075 0.0 0.0
0.10 0.075 < E = 0.10 #78.21x10% %7 9.27x10"
0.15 0.10 < E = 0.15 1 1.48X10'® %) 2.36Xx10"7
0. 20 0.15 < E = 0.20 %7 4.92x10" #2.46X10'7
0. 30 0.20 < E = 0.30 #15.02%X10% #11.94%x10'7
0. 40 0.30 < E = 0.40 #17.93%X10% #3.76X10'7
0. 45 0.40 < E = 0.45 5 1.50%X 10" %7 8.34%x 10"
0.51 0.45 < E = 0.51 #73.54%X10" 5 2.40% 10
0.512 0.51 < E = 0.512 #52.03x10'® ¥ 1.15%x 10
0. 60 0.512 < E = 0.60 #2.05%X10% %) 6. 65X 106
0.70 0.60 < E = 0.70 #7.86%X10% %9 4.70X 101
0. 80 0.70 < E = 0.80 7 4.91x10% 5 4.73%X10'6
1.0 0.80 < E = 1.0 1.74%X10% %1 2.08%x10'0
1.33 1.0 < E = 1.33 7.22%X10" 5 2.11X10'
1.34 1.33 < E = 1.34 #4.02x10'° %) 8.54x10"
1.5 1.34 < E = 1.5 ) 6.43x10" #3.99x 10"
1.66 1.5 < E = 1.66 #4.60%x10'® %7 5.20X 10
2.0 1.66 < E = 2.0 #1.25%X10" #6.33Xx10"
2.5 2.0 < E = 2.5 ) 2.77x10" 5 2.10X10'°
3.0 2.5 < E = 3.0 #78.24X10'7 1 1.49%X 10"
3.5 3.0 < E = 3.5 #72.23%x10'° 5 7.08%X10%
4.0 3.5 < E = 4.0 0.0 5 2.31%x10%
4.5 4.0 < E = 4.5 0.0 %7 8.63X 10"
5.0 4.5 < E = 5.0 0.0 0.0
5.5 5.0 < E = 5.5 0.0 0.0
6.0 5.5 < E = 6.0 0.0 0.0
6.5 6.0 < E = 6.5 0.0 0.0
7.0 6.5 < E = 17.0 0.0 0.0
7.5 7.0 < E = 7.5 0.0 0.0
8.0 7.5 < E = 8.0 0.0 0.0
10. 0 8.0 < E = 10.0 0.0 0.0
12.0 10.0 < E = 12.0 0.0 0.0
14.0 12.0 < E = 14.0 0.0 0.0
20.0 14.0 < E = 20.0 0.0 0.0
30.0 20,0 < E = 30.0 0.0 0.0
50. 0 30,0 < E = 50.0 0.0 0.0
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KI10—T EEHIBRORADA v A 2T~ RO D
T R VX RER T v~ B R IR R
(HEH % 168 I FE]EF )
T RVEK | v~ R R R R R pe TRVER | H L~ R R R 5

(MeV) (Photons) (MeV) (Photons)
1 0.01 6.9 x10% 22 1.5 F1.1x10"
2 0.02 #97.6x10%° 23 1.66 #13.5x10'®
3 0.03 4.3x10% 24 2.0 F17.4x10'8
4 0. 045 5.7 Xx10% 25 2.5 #12.0x10"
5 0.06 #98.3x 10" 26 3.0 #97.5X 107
6 0.07 #15.5Xx 10" 27 3.5 #19.7x 10"
7 0.075 #18. 4102 28 4.0 #19.7x 10"
8 0.10 #14. 2 X102 29 4.5 #12.5X10°
9 0.15 #93.1x10" 30 5.0 #92.5X10°
10 0.20 #13.6x10% 31 5.5 #92.5X10°
11 0.30 7.2x10% 32 6.0 #92.5x10°
12 0. 40 #I1.5x10%° 33 6.5 #92.9x10*
13 0. 45 7. 7X10" 34 7.0 #12.9x10*
14 0.51 95,3101 35 7.5 2.9 x 10"
15 0.512 #71.8Xx10'® 36 8.0 #12.9x10*
16 0. 60 #97.8Xx10" 37 10. 0 #18.8x10°
17 0.70 #18.9x10" 38 12.0 4. 4x10°
18 0. 80 #71.8Xx10" 39 14.0 0.0
19 1.0 £3.6x10%° 40 20.0 0.0
20 1.33 #12.2x10" 41 30.0 0.0
21 1.34 6.7 X107 42 50. 0 0.0

10-24




ﬁ%ﬁﬁ
HEEzE

FIEH
premeveremenerenen | RTRAR

soianm _tr T
| S TNRER O S EC I,

L1, FONT. 3 i

A=A Wi
B : om
BT EET Sy U — N ERRE, AFE

N AF AMTRE (-5mm) %8V 7= 8 % 3

10—3 JRFFEROHREET L (1/2)

FeH A O WK LB E OBLAN D R TE £ A,

10-25



@v.u

=280 o=
s
e
.-i-hdl-iihb-'h-iﬂ.-ihb'l‘bb'.ﬂ‘ Mﬁﬁﬂ:
| Bosm |
: F-erRE |
i------"—------—---—-'— ----- ..;

L cm
WM CEE TS s U — FERRIT, AT
Mh~AF AMFEE (—5mm) & 57 %

10—3 FiHFHEROHEET L(2/2)

FeH A O WK LA EREOBLAN D R TE 8 A,

10-26



it B

——

i

[ ;
L T

Eremrzam=| 1.1 I:

| 1'|"' L mm

HFETEE T oy U — MERIE, 4HE
LA AESEE (—tm FIEETEAR

10—4 HlEEROFHEET IV (1/2)

10-27

PePR B OWNEILEERE OB AN DR TE EH A,




TP

2 OP 28380

B IS RHEE

ZOP. 26500

T4 P S
e  Opmeg 4=

SOP 19500

o QP 15000

A-A HEEA

B mm

F 1 EETEET S oS U— ERTI, &FRE
Ppow4FAEREE (—ml THOEZEZEHR

10—4 HIEEROFEET LV (2/2)

PP O NEIZPaEMBOBEN O AR TE EH A,

10-28




GRS AL (LA BT

i
i
i
B e : i
i 1 1
i : i
__________________________________ 1 . 1 1
] 1T B1 SRR EER ) i
1 ) | ]
i t | i
: l | :
i H1EHY U HR i ] :
A |G S e i 131, Tm
i ' :
i i i
H ! i
1 { ] s
R R AP T i AR (R A )
i :
; :
i # H
' 551 o B 4 R =
]
]
'
]
1
foren =] p - _‘ .
A0m 5 2 B T R ; %
I~ lm
;). lm __________________________________
84m
02 5 B R 1A R
57. Tm
W2 - R
____________ | T p
; L !
; 96m e TTm
2, Im

10—5  NIBIRERIZ 31T 2 5FAm A

10-29



"G IOV B T . N .

I b iyl I 2 £ 3 LEERV SR 4/ 1 e e 5
Rl @) 2L Y

"G LI R IR QUM A HA E L e | _ v ! P s T 0 S 0

() Co ) 7 B 5 0 o Y S 0 B gt 3 () ey | © o ¢ B QMR R "R 08 QUHHEBIE | 0w e = w3 o

H2ANYL A L — AW D

I (%666

LT T2 L

TE | gy L LT B %666 | 1 ¥ L L T BHE
W) BEEO c=mga b o % W 2 (4 ch
N
< E (T s T2
2V B % YRR o B h LR Y @R 1A ()
IGE 2 YN OB¥E L E 152 @s R%\H A%06  skE Ay £Al—1 A %06 | £ VU ¥ £ LA —

LSy oL XEANFZHERE O WL
FRLV S LoV A LT ONBELE mﬁvmw

L) MERON c=T gl o

= A £ EE [

WO L HEE

B et 2 38

3 WA

H Hr

(8/1) = 3 Bl 322 W == 1) [ ~fr oh

8§—0T 2

10-30



RN

“E
SRXHEO 4¥ 222 NC )

(5 7 2f1)
0 HHL~T
000T HHT

Y

O WM AN e D o o | 7 S T
R R N T A B IR EST T TR BRI DN
ﬁ@%\%@ﬁﬁ@%\%@ﬁ&%@\agmaﬁ@twwﬁww#M@@Kﬁ 06 HHL~T
AFSE (46 &8 G 2L 1= 699 1 22 2)
000T HHI
0T B
NH%) 79
VY G MR TE D © S )T NS A 0
E%@ﬁ@%\%@ﬁﬁ@%\%@ﬁ&&%@ @WWMuw S .
CQ A | WY O E DK B E S N -
MER T CUET M DA T | WA C I SR A R e
SIE O Y G VS 3 0 0 M I
SIS T I Y S I ey 0 (2) 8
WD b UT e LW o Br

(2/T) 42 37 4 32 25 Wk == ()[4 2y oh

8§—0T 2

10-31



YRR RO BN 9 1 O R BRI M o2 [l

ARY 2 NI LYY 57 0 DU

g VI 0 T 2> 2 A U/ [E0 - & Y > 2 3 s\ WX L
Z M TR P TS o~ L THC S
Y T EEG R )
— DFANY | BB O YU 00T QLRI 2 | ,
T L Y ) S 3 o R0 O
T
B C R NEIME I RY S L FE (HHEFBI <) IR
N2 >MO DL G S FUULNGTOF Q< 365 | B U L TR S
VUSRS G T 20 A5y
AERCFN(SEBERYH
‘BTN (s A WS ok . . HE
— WO /86T "7
D) FEMY LR 96 O ) W] - N -4~
SSSV [ EHHiimE TR
AERCFAN(SEFERYH B
T — (4 ACWES k| ZEYLAIGE (WuG-) 3L 4 i) 2. 4
)R RO ) M N | Y L A G ENAY SR T
CSSSV [ BMPUMEETER || — (40 QLB SO Wil
CHEFECO RIWENM LA 2 D> y
- Rl ey AR T I S AN TR
Fol MY LY D) R S R o o
WO L UEE e 2 F 3 1) A2 H ¥r

A 35 Bl 32 L T 1A 52 1B 6 2 ok

6—0T 2

10-32



WA 2 > X 7 ) A2 O[5 et Hr C
— (REH) 0T Z By s A 2\ AY 212 2 | YO 2 "ReFH 2 (F 1 Y
ROF 2 (FXCHS) WAMAHEOERE | XCHS) H I FHOH HE
°3 (Bl e
S M2 MY ORI OYETS W O JHEOHKEH) W £
N2 NI 2NF 2 MY EEY T o

ME >R O DI M b2 7 206

A8 O [ e ) S S L[4

= ) (8 2 ch

® (A "ROeH (FXeHS) FPHABFEOEHE | thO 2 "RAF (F
T (S VL (R 0 T Mkdl) ¢ WEHSG) FHIHOY HE
BRI VLR B it % 38 3 W A2 H Hr

10-33



SIejeuwered indu] Jofely Jo UOTIEBOTJTIUBNY

66-8661

1SYSTY JUOPIOOYy ©J0ADS JO :oﬂpw:ﬁm>m

‘pxode) Tenuuy oo3173TwWWO) UOSTEBIT SUITTOPON UOTISIodsI( oTJoydsowly-zzZey-dddN 8%
¢ TOA TGSP-40/DIUNN  Lx*

(SHZIT M) B8N ¢ XOF@EEHEBE YO TEWY M N B 9%
¢ b B E I A 00 dDINRI B R RT T Q¥ C T .

# gE T3y
WONEEFEENES T XU (.2 TOATSSH-4D/9HANN S, OTX0T ¢ S T .
IR0 W E Y T o~ RFEFEEVUEOEC TN ST Ao L= g n-y Wum %WW_RQ mmﬁ\@/\@w\wﬂ.ﬂ
FOCEO W R o BBRHVQ (S/W, 0TS /W0E0) HF AT S/WPl: AT A LT |
FMOBEHTEY PR)TTY| BOLNBEG2ENHE DNeZ 2 S8 W A& HEHY B

> CF2)1L uotreorqnd Q01 .

B Y3 sk o o o (G 24 Y 2 /%1 sk Wi
>C¥2
1L and YOI R A Oy YaneT
bg/AS ¢ 0T X6°€ : LET-SD
bg/AS 4 0T X8 : 9€1-S)
bg/AS ¢ 0TX0°Z : FEI-SD

- bg/AS o _0TXZ 6 GEI-I y y

o SO D41, uotieotrqnd Jyo1 b/AS o 01xG T ¢ PEI-T 0 ) T
bg/AS 4 0TXO0 % @ €€1-1
bg/AS o 0T XT°¢: 3eI-1
bg/AS ¢ 0TX0°C: I1€1-1
(b T2 EAYE)
B ) 2 %) w2 Y

L MEV@ ISR R R 2 FH i Y 38 ) 3 ) A H
WEOHFEEN O~ FWONW A WHEWWER 1101 2

10-34



11, FRslEEo B ENTMm (FL0%E L WHEE) ITEAIT MBI s Kah~0
FH T RE B D HER I D\ T

Hh I O MR (PO O L WHEE) ISR 8T < FHEIC B I 2 KA ~D
S REREOHERBIZOWT, X 11—1 1277,



T T A D IF NN &=

i

JE -1 A& A 25~ D il E A
: MAAP fif AT iz 255 <

!

IR AR 2R N TOBR B H
: MAAP AT IC S < (BREDRAR L)

i
¢

JE I AN e 20> D - 0 A R I A AR~ D
2V
IPdLLTF  :1.0Pd TO0.9%/H
1~1.5Pd  :1.5Pd T 1.1%/H
1.5~2Pd  :2.0Pd T 1.3%/H

!

S FEN =S PNOD I NC =P SR IFRE R s 7 4V H N
E?ﬁ%i@i&%< A kR~ D AEE

: MAAP fiEHTIZ 25 <

|
! l

S S E M e M I S R s TPy
EESSCRIECH ol Bk - 0.5 [/ Ny PRZ AV SRE
I 2= R/ G A o - g L R EARE ;1
A
BT I A R R T 5 U 2 X1 BT R IR 7 A L4 R ]
HE SR 20 B B TR B

X 11—1 s E o K55 R (1/5)
(f 1 A)

11-2




£ 5 RO

e

e

AR Z~ O f B A
: MAAP FEATIZ Z S <

|
5% $ 91%¢ 1% $

A NI e 3o & VER BN
ﬁé?}ﬁiﬁ%ﬁ s ¢ atig 9. 0><1o i (1/s) &fész%%
4 - e She : et 7200
He 5 38 4 o L A 5) (FEHE B HE D 1/200 £ T) ZRE L%
| ! |
v J
/&%ﬁ%mzﬁwgﬁ%ﬁﬁﬁﬁ%ﬁ
2N ARES N s o .
}Tﬁgi:fgjg?%%g B4R E D S MANP BRATIC 5 <
I 1 oPd T L 176 WY D% 5
ﬂE1.5 9Pd  :2.0Pd T 1.3%/H oL s s F v Ry kDR
[,m*%%ijﬂ‘\‘] ﬁ*%%i)il
IPd LT :0.9%/B (—7&) IR
1~1.5Pd  :1.1%/H (—i&)

\’

[ﬁ%ﬁﬁ%ﬁ%ﬁﬁA®ﬁﬂ%AJ

\\_L5~m% 11.3%/H (—&) _// l

: MAAP fi##TIC 223 < : JAF IR 7 4 v Z X b

H~DENE A

. MAAP fEHTIZ 5 <
JL TIPS A 2 > © O 2 W IZ B

T HMEDR (BRERE)

R EHFE 10

gL ox 1

AL ox 1

' T IF MR 7 o VX
\L v Ry MR T 42 AEE

B 4 FEFHHT AN RN [SRER
Ji - 4 5 2B - 4 AR e~ D F BRIk &9 3% ¢ 1000
DD RE A~ K 0.5ME/H X O F 1500
A 1 i A=

PREZE  BE LW FHX 5% 150

JER - it B - P AR s S I 2 X JRF IR AN SR 7 4 e F N
e 2 B i FRYEXE B B

B 11—1 SRS PEE o K& (2/5)
(L 93%)

11-3



NV NOY Sl o5 s

}

: MAAP i #T 12365 <

[ JE P AR AN A o~ O T LS J

|

JRA IR A 2R N T O BRE L) R
: MAAP fEATIZ H S <
(BB ZR A T LA 2)

!

AR DR IR &R
A~ A2 WVFE
1Pd LA T :1.0Pd T 0.9%/H
1~1.5Pd :1.5Pd T 1.1%/H
1. 5~2Pd :2.0Pd T 1.3%/H

J

J - 0P = R - JE AR~ 0 i NEN A
: MAAP fEATIZ 5 <

J

R IR B2 B O 2 W IC B9
HEDE (BREARE) @ 10

|
\ ‘ )
TR BB TR D | AT ALE RS
KEAHF~DOPZ W KA A~D

AW R/ H Bik % . 0.5[E]/H
FrEZh=R . ZF/ LW

| ;7

TP R s 7 4 V&
Ny PR A~DOFRNEE
: MAAP fiFfT iz 265 <

RPN Ra 7 4 VX
Ry hRT 4 F AR
bR 2452 % 0 1000

JE ) i R R - AR s S R 200 3

HE 4 7 B FHEGUE D B B
111 HOR R 0 kB T (3/5)

(B o L)




Z DAL AR O 7 P N R B

l

[ JF - P A AN A e~ O TR RS J

: MAAP FEATIZ Z S <

|

JE T IR 2N TOBREZ R
: MAAP fEATIZ ZE S <
(KGR SR A 7 L A )

SR I R A i 2 O TR AP R R R AP AR~
ERAAR
1Pd UL T :1.0Pd T 0.9%/H

1~1.5Pd  :1.5Pd T 1.1%/H
1.5~2Pd  :2.0Pd T1.3%/H

|

JE -0 = R JE AR o~ D i B A
: MAAP 4 KX O'NUR E G-1465 O
N R FE D & FEAm

i B IERRNEwR 7 4 LV Z X b
F~DIENES
: MAAP f#HT K "N UR E G -~
R IA RS R ZR 0 B O 2 VI BT 1465 @ 0 J A H S & 5FAM
LES R (BRERED) 10

|
! b i

JFL - b 7 [l R i Z .
RIERE TN || FER Y 2 ARF D BUPAR A 27 ( y
U AR R/ H Wi ;0.5 5/ A SRR AR
TR R PREIRAL: 1000
| !
TP R ST R B B U 20 U BT E R Ly
HES 70 B Y SR FHRAUE 2 O

=1 S PEwE O R E i (4/5)
(< O MhE%FE)



P b (70 o ~) *°
J i 0.5 [E/H
PrEhR  BELLWY

1 JR T IR RS AN 2R N T O B 220 51
=7 m Ykt (RFIkEHIFEEGL) AT L A%
FHrHrF BB LAWV
MR 9% BARWESR 9.0xX10"(1/s)
> (FEE K ED 1/200 ¥ T),

YTy grFo o RNHNDOT —ILKTDA
IR TICkAERERES (BT Ly va
VF 2 XN MDD R)

SR 3 R A
Ry N RPERE DD O ik
H G 45 B v )

> i 0 1Pd T 10kg/s
R U A RAFRE R R 2 B K~

~oRz % A el IO > oz (~70 )
WA EBRK B/ )

A AR L R

SN T

Ty e

F AR R

IR 7 4 V2 R
T4 v & A E O R B R
HHA 1
HREEX 5 FE 50
M X 5 3 500
7 a Y ki ChiIk & 9 FETe) : 1000

TR~ D H R O V7055 * " WA 5 R ] 168 W

JR -0 A TR A

PESURR 22 & o Ji

JAF IR RS IR #8774 v 2 X2 bR

PERE B D
ERE k1 R BNERNS R IFRERE~ORZWHR

)2

k3

[ A, =7y kit (KFIREH>FEET), AL HFE]
IPALLTF : 1.0Pd T0.9%/H, 1~1.5Pd: 1.5Pd T 1.1%/H, 1.5~2.0:2Pd T 1.3%/H

[k & > %]
1PdLLF:0.9%/H (—&), 1~1.5Pd:1.1%/H (—&), 1.5~2Pd:1.3%/H (—7&)
HHRAAT AL ZOREIICE VIR FFERIEFFEHRNITAEL R D70, FLHAE 70 58
IR TR R D KRR ~DOR A WIERL D,
FRIEAELAK A5 REHLIEIL, THERE O] RO TRFIFEMAER 7 4 L 2 X bR
HERE» S OB OWREN S BN EZBET 5,

11—1 FEwE O RS (5/5) (41 2 —)

11-6



12, il 4E = o B AR (00 F LWRE) ([246% 5 #0E < G 38 1 5 B 57 4%

S na

BREIF 2 WRIZHOWT

JRAIF AN ZR 0 O ORI ER~DOIR 2 WV ERIE, MAAP N THEE L 722 WL %%
iR 2 O A K OV IR R A #s O JE TIZIS U TR E L TV D,

T D0 A WAL O F s 2 Wil FE X, SNSRI A ESRIE )25 1Pd BLF
DH4, 1Pd~1.5Pd DHFA K 1.5Pd~2Pd DA D 3 FIEHZRET 5,

72720, MAAP EATICHB W T, KO FOMFMEIZOVWTEEINLTELT, 27T
FiriREH2FBELTHbNAZ D, BHEELSFLXPAHEE O FOR FIFEMNAL
A WERITRBHEET D,

L. AR AZRIE 12 1Pd L F O A
JRF AR AN SR E I A 1Pd LA F D4, 427kPalgage] T 0.9%/ B & 72 2 Sl 2 WV
B(RFIATDz VRO Y xy MY = /LOREREITA 5X10°m*) Z5&E L, MAAP W THE
I Ui A VWEEZF I L TV 5,
427kPalgage] T 0.9%/ A D% E 1L AEC D FAlh =X M OY GE D FRAl 2012 K - THEAM L 72 i
ZWRORER A IS SITRSF M2 E L,

2. JRIFARSIIESRIE 108 1Pd~1. 5Pd D4
JE TR A N BRI S 7% 1Pd~1.5Pd D4, 640kPalgage] T 1. 1%/ H & 72 5 il . W
W (RZA =2V KO Y xy hY x)LOREMEITN 6X10°n%) Z5%E L, MAAP N T/E
IR AZWVWEZF L TV 5,
640kPa[gage] T?D 1. 1%/ H D& E 1L AEC @ FAM 2 & O GE O FEAl I L - THEAM L 72
ZWROFERZ2 RIS SITBRTFR R ERE LT,

3. JR IR RRIE S8 1. 5Pd~2Pd &

JR T IR AN B IE 128 1. 5Pd~2Pd D #4, 854kPalgage] T 1. 3%/ H & 72 % S il 2 \»
R (FIA T2V ROY =y b Y= L OBERITH 7X10°0) Z&E L, MAAP N TE
HEBLERAVREEZFM LTV 5,

854kPa[gage] T ™ 1.3%/ H DR 1E AEC O Rl =K T8 GE OFFAI AU & - TR L 7 I
VR DR A IS B IR AR & B E LT,

12-1



OAEC @ FFAfh = * !
<R FIF RSN A g E )N 1Pd DG4 >

L

Lo
P
Py
P,
Ry
Ra
T:
Tq

(Pt —Py) X R¢ X Ty
L=L = 0.8739
OJGh—&)deX% %

R O AP A R TR 20 =R

AR A WK (JE S PAd 2%k LT (Z Z Tl 0.9Pd))
F iR O R T IF AN 2R

XA

J - JF RS AN S g A D )

il R O KU E R

22D KM E

IR O J 7 AP A R A A N IR

ARG ASBNIRE IR 2 W R BREE O IR (20°C)

<R FIF AN 23T 18 1. 5Pd DA >

L

P
R¢
T:

(P = Pa) X R¢ X T
L=L = 1.0699
OJGH—%)deX11 &

HIRF O IR AR 2 VR
IR O AP A R A B N D
il R O KU E R

IR O J 7 AP A R A A N IR

<R F AR A fR 8 2Pd DA >

L

Py
Ry
T:

B (P—P) XR X Ty
L_[OJGH—RJdexTa_123y%
FHRE O T IF RS A 2R TR 2 VR

HEHE O R IR AR 2 NIE )
HRCRE O KR E L <

R D R IE RS A AR ae N R

[0.5% 7 H]
[528kPalabs]]
[485kPalabs]]

[101. 325kPalabs]]
[487. 4], Kg-K]
[287],/Kg-K]
[473. 15K]

[293. 15K]

[741kPalabs]]
[487.47,/Kg-K]
[473. 15K]

[955kPalabs]]
[487. 4]/ Kg-K]
[473. 15K])

%1 United States Atomic Energy Commission report “reactor containment leakage

* 2

testing andsurveillance requirements” USAEC technical safety guide, Dec.

1966

FHEEEO SR EEIIAE (2.016) : 225 (28.01) : KKK (18.02) D H AR 16% : 16% :

68% L

FEE LTS, AEC ORFAR A SR O KB EHITEKAF L, KFEFED L ST

KREEEDP N SVEEDEENREVEEICIHAVWRREG R0, B D
BENETYNVa=g L= KRG LIZSEE OKFERIEA (K 990ke) Z# B L THRIE L

776

12-2



OGE @ &= (General Electric f®DiF z \E T /L)
<R FIF RSN ZRE )Y 1Pd D5 E >

> = 0.502%

L DOERFO RS 2 VR

Lo R AWE (JEA PAICH L CT(Z ZTiX 0.9Pd))
Py D RO R IFR AN ESENIE D

Py DOREHES

P, D R FIF R AR AR A D E T

<R AR AN B ZRIE 1A 1. 5Pd DA >

> = 0.506%

L DR O A PR TR AR 2 R
P, D HEHRFO R AR AESRNES

<R FIF AN 2 E ) 2Pd DG4 >

AN
i (H)2=050@%

@

L D HHUR O R AP RS TR R TR A =
P DO AR IE SN ED

12-3

[0.5%, H]
[528kPalabs]]
[485kPalabs]]

[101. 325kPalabs]]

[741kPalabs]]

[955kPalabs]]



4. BREX HORLOCAE L O FORFIFHEMNAELRT R VR
4.1 MEHE L O R
OB & IR FIRBRMARIENICIN L TIRAWERNLEE T 5 L E 250,
MAAP FEMTICIH W TR & 9 EA2 B L TR WD, MAAP TS ST L AR 71 4%
WMABMEN 2 BICIRAVWREHRET D,
WAWVWEOREIZY > T, 12—1 @ &Y MAAP FEHTHE I X 2 R 757 B
R E N Zaf& LR TR ARIE N 2R EL, ZORFFEMARENICHT D
WAWEZREL TWD,
ZOEDICHEE LA WRIE, 1.0Pd L FT 0.9%/H, 1.0Pd~1.5Pd T 1.1%/
H,1.5Pd i T 1.3%/H% —HICH5E 25 HDTH Y, MAAP MATICBIT2IRAWVELE
A LT RSFH R ETH D EE R D,

— NI U=
-=P7LyiarFon
0.8 F
i
il
= #918h 1.5Pd (1.1%/H) f46h
& 0.6 | 7
JE 4
7 7’
’,’ 1.0Pd (0.9%/8)
0.4 ==
(MPa [gage]) <
0.2 H
0 ‘ ‘ ‘ ‘ ‘
0 12 24 36 48 60 72

FHHE O ()
12— 1 JRFIFMAEGE] &I WVEROREFZL
(FERE & O R ORI HINAE SR VRORE)

4.2 AL OFE
AL OFRIZONTYH, BEL S ZLFAKROMAVEORENRETH DD, HIE
EOFERTARELTIEDIES Z L RV T IFBEMARNTOREDIRZZ TRV A
THHTAZHE LTS Z b, MAAPEATICB T A2/ T ALRUEEBZRT HOL
L, LEQR2IZESERAVEERET D,

12-4



13, Wl = o BRI F L0 L WHEE) I246F 5813 < FRMIC B 1T 5 B4
RN TOBREHREIZHONT

MAAP 2B T 27 v Yy VT T 2R FIFEMAERNORENRE LT, LA, V7
a7 —LVTOAITEUTROEIRIA T2 NVAT LA EZZELTND, £z,
WAEIZOWTI, EAWLR, IRBIkE), 2ok®E), EMEZE, EoRAEmY (LT TFP)
WD) U AR/ AR TR SN D, (THERESEFESROADLEFMICRDS T
TIYT v MEFTA— RIZOWT) @ [ 55 MAAPY ($kFr) &)

[EREFEHEXEOE MR L ET T 7Ty MEtFa— RizoWnWT) O
M5 58 MAAP) (B#R)

(2) F POIRIEZE(L - @kET 1

EERIAE O M=/ ALUAOF PRIFHAOREICEKEFEL TREEAL, =7aY
AT LT 5, [HRGEEBROF POzl TiE, BkHHEMLRE S K
MO F PREREZHA TS, FPRHNRREZT 2/ AROEEIE, KED
WIS T, RTHFEHNEBN LR FFRMHEBRNOERICHXEEIND, KT—
VB L7 F POSEE, ERNOKOGERMOBENICHE-> Twxshd, %
7=, L& 5WEEMRIFOPROF POBAE, HRFELOBBRICE SO TEXS
ns.

F POWEET AT EROEEICESWTEY, FOBE L ER THEIE
FHRHERICHET A RB L LTUL, KOLBY THDH, BEDLRFFENE
C it &= F PiX, BFIFENAEFBHATICIZL O C AR N H 5 3kss
LEZEFNPLRTFFRMER I Eh 5, £, RAEENEBBIRE IR T
WRIE B N3 L < I3RS TEIC% T L2@EME 005 F PR
BR~HHEND, ERLELEFRZBE L THRBENREFPIRRAZFEL V2L T
YT yay s Fx o \RB~BITT 5, BT PBAESOSHB~HEh
7=F Pix, [EOFNIZHE > TR TFRMERAEBITT 5,

13-1



JRFRIE N AR RO FFEMERN TOKE, =7 o/ VRO Ew#n (L
) OWREMOEBLZEEL TV 5, IRTIFRMERNOF Pkt 7 VAR
3.3-15 IZmd,

| =7 a/AOREOWEL LT, THWLE, ke, MokE), miEws, F)
| PHARER, FPAABRRLIIEL TS, 2d, W$Lf170/w®ﬁﬁﬁ'
Hi%zt LTy, u
| i NkRElE, Stokes D NIEREA Y Smoluchowski HRA (=7 ‘//Ld)ﬁlﬁﬁﬁﬁ:
:uﬁ#aﬁﬁﬂ)wﬁm&ﬁ&néﬁ&ﬁmwﬂ%mwf.ﬁﬁ?é:?u%wﬁ:
IRBENLIEERERD S, 223, Smoluchowski T2 U CHBERX L LTI
| DIRBTSRER OO TH Y, = ORI ER L7=MAAPOEF AL~ 72
| ST — & L ol L CREEA TR TV B, :
| ARMKBI & S, AT £ DA LS Stefan i (8~ 5 Hifk !
1R OAZEE L TLEEEEZRD D, 1
| BAKENC X HILHIL, Epstein DEFA KAV, AT COREIRIC X B ILAFE,
'ﬁ&v&&xéxwa '
-m&m%uxbmﬁw TP RMERNTOAEE S, fnw*ubam@u
VBIC, TR BN T B Y AREET S b0 LEL, KRR NLMOS,
| A L RBRIC Smoluchowski R OMA &1 b 5 MIGTHMXE A TRDS, |
l FPHADOEERIL, FPHAOMEYED~OERETHY, FHKXPOKMEKIKE!

PEbmFPﬁﬁ&%&%ﬂxb&ﬂﬁ%ﬁﬁmwﬁﬁ%ﬁﬁfé

5-66

| FPHAOWBIRL, WLdThY, KIKEIRF POENNF P ORMKKES,
'T@ét HRIVEZSLEELTWAS, !
|xfu/w@i—wmkibxﬁ7Ezyﬁ&L;6%£%%®mUﬁwk%Ll
T, 2275 EL 2 L 5RIMER (D F) #REL, =7 o/ ABREDRIHA S
%, DFOfiit, 7=y Fy, B~y b, KELL LD 3OOWEANAY T ¥
l/7m$aﬁL %ﬂﬂ—FSWMW%mUT,Eﬁ,7—WKW.%VUTﬁz:
|¢®m%ﬁﬁﬂﬂu.7—»*0#77—w§&017uVwﬂ%&%ﬂﬁx—ﬁn
L LCHiL =R A WL THY, ThbnF—2hbRv 3, :
'if BHEBRATLAICLAFPRELEEELTEY, x#v4ﬁﬁk1?u'

:/wkwf%kiéﬁﬁ$&m%%$ AT LA DIRHE, ﬁﬁ&o%?ﬁénau




I. hBEKRRRIFIA T2 VAT L AL DBRERRE
EERRRTA T 2N AT VAL EDREMRT D720, REMIT 21T 72,
fRHTAE R 2K 13— 11273, Z2ds, BEMICiX, UTFORICE YR HFKMAERNO
Brah B (BRese (BLF DR LwvH,) 2EHL WD,
R IF R A RN DF =R P MBI ~D C s T IHEI S/ XU T4 b
KEZ~DC s T fHEE

S/IC <Xk
1.0E+07 i
1.0E+06 | \
1.0E+05 |
1 10E+04 |
L
[a]
S
O 1.0E+03 |
o
— R—RHT—2R
10E+02 | - - -RREMBFT1(D/ WRTLA7%L)
""" REERRMT2(E AIEREAL)
— - BREMBTIIE & ZRAL)
1.0E+01 |
10E+00 Il Il Il Il Il Il
0 24 48 72 96 120 144 168
E v 301511519

13—1 =70V VT D RFIFRMAEGNOBREDR (TR R)

M 13—1 XV, &2REDIRE2EZELEX—AFr—R 2B 5 DF Lotk s, EHIL
B DFIXZ 10 BRETHDLZ b d, 2hXy, =27 oy T 2R FENEZN
DOBREHRIZIENIREOEENRETVWEEZ D,

2. Y7L wia s TF—ILTDORITELTICLDHBELE

2.1 R T EUVITHBEIZHONT
A7 TECTE, 2T YN EGEREREN T = AVNICBITT 285G, [iansREL
BBRS EPHELTWSBEBRICBWTT Y v Y L3 &I IR 5 L7 WS CARICEIR L
TEENOREINDABGETHD, A7 7 7ICBTA=T 0 Y AMEREDORA T =X
DL, =N ~DEARFOKEDEERLKIAN T — K2 EFH L T BRICHT
LBV EENEZ DD,

13-3



2.2 MAAP f#HT EOFNITHWT

2.

3

27T T DBREZDREICONT, MMAP BT CIZ R 7 S V3BT r 75 A

(SUPRA =2 — R) IZ XV EEINTEDFMEOT —F T —T W2, F—IVKIE, =781/
NDRLAFFE, Fx VT TAFOKAIEE, RIFEWEREND RO T Ly va v
T =NDOYT 7= VEOFRHEEME L TRD WD,

SUPRA = — R TlX, A7 7 71Tt W1 KA R K OVKid ER Ko7 oy
NOBRENREZETMELTE Y, KHaZ8 (ig¥ A4 AR ORI EFEE), K
Va B R > DF, &8 EF-Hro DF 23 L v B2 Tnwb, 13—2 12, Kimdh o
TR Y ARKIERmICREET S ETORREEZRT, [iE EARFICE T 5 &5 REOR
EHEEZFTMTHETZT YLD DF 2HEZ TV,

#hikd) o By AV P
r'y
w ok 2
B L
¥
¥ :
ALAT PR, A

13—2 A7 v 7iIckszra Y LiiENE

SUPRA =1 — RIZ X DR AE R & EBRFE RO LKIZOWT

SUPRA =2 — RIZ X D2 #tHEFERICOWTIX, EIFEMI SIS TERFER L O Lk
AT TS, MBREMFERORBEBEOMEL L 13—1 KUK 13-3 12577, £
7o, BB RZX 13—4 5K 13—10 2R,

ARBRER LY, SUPRA =2 — FIZ K DFHEMBR L ERFERICONT, v VT VA&
FHEDONT A= ZEOEIIC LD DFEOMAIIMR—H L T\W5D Z & &R LT,

E7m, B[ Jun EFCORTFIZOWT, SUPRA 21— RIZ & 2 3HE#E RN E R R
FV/PNEWDFEZRLTEY, RTFHRFMTHD Z & 2R LT,

— 77, B[ Jum Ok FIZoWT, SUPRA 22— FIC XL 23 ERE RN ERER LY
RKEWDFEEAZRLTWDH, ZHIEERE SUPRA =2 — R THWTW DR -0 (5
B LATE XK 7 (BE[e/cn®), SUPRA 2—F : Cs OH (HBE[__Ja/cn®) 78
WELTCNWDHDTHD, SUIPRA 2— ROFHEMELBEEME*2 LK 13—7 K OK
13—9 TiX, SUPRA 2 — RIC X DR RITERBER L VMRS W DIFEZ RS Z &
DR TE 5,

LbEED, SIPRAZ—RNIZX VRSN DIFHEERA VWD Z LITRYLEER D,

TERC k1 JE[FAF e & DO s SO IR RS & 2 B 2 BRFEMF9E ) (PHA S E 2)

I & s R 5 4R 3

PeH - O NFE TR ERBEOBAN LA TE EEA,

13-4



* 2

CFEBRTIFELATEXR FZHWTWAH =D, %@*ﬁﬁéz:q_l_l
| LD,

— 5, SUPRA=Z—RFTIFEC s OHDORZEZHLIZL TWAH =8, Rkl
Wi (CJe/en®) oFhRaRCs - bick v [[___Jcms
T 5,

#13—1 RABREE

Parameter Standard Range
Value

Geometric | injection nozzle dismeter (co) 15 I~15
property | scrubbing depth (meters) 2.1 0~3.8
pool water temperature ("C) 80 20~110
Hiydroulic | carrier gas temperature ("C) 150 20~300

property steas fraction (vol. %) 50 0~80
carrler goo flow rate (L/@in) 500 300~-2000
Aerosol particle dismeter (pa) | 0.21~1.1 0.1~1.9
property saterial LATEX LATEX,Csl

CARRIER GAS OUTLET

CARRIER GAS — ==
INLET >

WINDOW
-
o
©
E
L]
o .
INJECTION NOZZLE|
-
HEATER FOR BOILING

13—3 FBRIEE oM

PeH - O NFE TR ERBEOBA N A TE EE A,

13-5



K 13—4 F¥ VT HAREICHT HDF DL

¥ 13—5

7= VKIBIZKT A D F o kg

13-6

PePH A ONBIIFE R E OB AL A TE £ A,




13—6 KAKJEAIZKTDHDF O
13—7 KAKEISIZKTSHDF O (BEHIE)

13-7

P B ONFITHERFEOBANDO AR TE EH A,




X 13—8 A7 T v 7 KEICHT SHDF Ok

¥ 13—9

AT TETIKBIZHTDHDF O (FEHIE)

13-8

PP B OWNFEITEEREOBAN O AR TEEE A,




2.4

X 13—10 HRAEEICxKHTDHDF DLk

WIEIZ X DBREDNR~DEEIZONT

PORPRRJE ) - WS X 2 ErrgA T (B A ZRim )t - @R akE) | O RBIEER G H R
EEATE2VWEARICBTL2ER -7 ATIE, K13—11 O LBV, BEsmEN
LIEEIC K DR AR A 28 8T e OSBREA D R i 7 Ly v a v 7 — LA
REE (WHESIRHE) 1B, 7Ly a v TP —ILOWEIC L D RERE~DRE
ZRERR L 7o, MAAP fEHT S e ONFEAMAS SR A R 13—2 L OVER 133 1277, 2B, =7
2 L DOREIZONWTIE, A7 TEUTHIBETENENLR BESDZWRIZRIZONT
PrEDR~OFELZHR LI, TOME, £13-3 DL B0 PBEREOBREZRILIED
IR T/hEWZ MR LT,

L, TREKES - REICK2FAR AR EE - WIEWME) | OMRERE
ROHREZHEHTERVWEAICBT2H K —7 AT, M13—120 80, K1
FIENRENDC s —137 1%, KEEWr LOCA IZ X 0 A& C7=fkrn kv R PR nEaN
KA A~BAT L, ZTOBREHEBEEICL Y, FRIEAE 5 RFREE TR D DR 7 IF %
MBEMBNIEAREEA~BAITT 5720, KFMicBWTH T Ly a7 —oligicks
BRESROBODOEEBIITEAERNEEZ D,

7B, Cs 1, CsOHD@ESIZTZNEN 621°C, 272CLLE**TH Y, Wizt h
DEDBETHDLZ END, YETT7VT 2 MR FFRMNEMINTC s I, C
SOHMNERTHZ LEE IS WVWN, 7Ly a7 —bOihiEIC VIR AHE
DCs1,CsOHD—HNPTMHH~BITT HRREERDL, 2L, TOLAETYH,
RIZA T2 VLR GRERN LEEZ N LIESGEDOC s —137 & (F5%
A7 HRTH 18TBq) ICEEEND EEZOBND,
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14, RS E O R EERAL (P00 F LWEE) 1268 2 803 < FRMIC 31T D I+ 1 4%
BaNICB T 2B L 5O FOBRILEDRIZONT

1. EHESFOAREELRORE

JRFIFtE AN TOER L S FBOREDR L LT, BRILAEFEFR9.0X1071 (1/s) (&
TR EERN~ ORI & D 1/200 £T) ZHWTWD, BLFIZ, BRUEEFELROH
HicBd oM=L R,

JR IR RS AR AR N IC I T D MR 1 5 F o BRILEICOWT, MENENR T )5 EHIN
#rE (LN INUPEC) &Wo,) ICKDME TPk 9FENURE G-1465 @ Y — %
H— L& AW O PEWE O B ORI T o mEE CER 10483 H)) 12801,
C S E (Containment Systems Experiment) A 6 EBRICKESENREINTWDS,

JRFIFRMASRN TOER L S FOBRILEERE L (1/s) &T5&, RAFRMNE
ISR IT DML S RIRE o (ne/m’) OREEIZX T TRIN, BRILEE 140
REZ] to ISR T DML D RIRE oo X 6 ITBIT AWML O FIRE o2 HVTK 2
DEFBY ERD,

dp .

E:—Adp (Et 1)
P1 .

Ay = — lo (—) (5t 2)

¢ ty —to & Po

¥, NUPEC®O#EE T, Nuclear Technology “Removal of Iodine and
Particles by Sprays in the Containment Systems Experiment” ®itd#k (CSE A6
FE) XV, A 03ICRB T HEE L S FOKMIRE 10°4 g/m® KUK 30 73281 %
L O FOKMHEE 1.995X10'ug/m* &2 EXITRAT LT, X3DEBy, M
EOFOHKRILAEFR9.0X10* (1/s) ZHMHLIZE LTS,

1 1.995 x 10*
Ag = g

T30x60-0 8\ 10° >z9'0“0_4 ()

Z O BRI 1L, BNWL-1244, “Removal of Iodine and Particles from Containment
Atmospheres by Sprays—Containment Systems Experiment Interim Report” ®» C S E
A6 FERICEILIER LS FOXMHMBEDORME(LZRTHIZESC DO TH D, KA
077205 30 T DIREEIL, LH)FROREENLL, BWERAT LA EZFEL T\
WEBMBOREZEEL WD EEZLND, (K14—12H)
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_,t'l,t‘.? = 12 ‘min

ELEMENTAL TODINE - RUN A6
DROP S1Z2E: 1210 1 MMD
FLOW RATE: 49 gpm
TEMPERATURE : 255 °F
PRESSURE: 44 psia
SPRAY ADDITIVE: 3000 ppm BORON
s Na0H - pH 9.5
10
v

T I]IIIII

T

w

=1

T l|||||]

» GAS PHASE CONCENTRATION, ug!m3

= 540 min
um THIRD SPRAY
w? (RECIRC.)
- SECOND
j SPRAY
L e
1ol | [ | L | i
D 150 200 1550 1600 1650
TIME, min
FIGURE 9. Concentration of Elemental Iodine in the Main Room,
Run A6
14—1 CSE A6 ERICXZ2EML > FORELLK

2. CSEZEBRO#EMAIZOWT
CSEZEBRSMELINETNIEENE 2 5HOFMEMF O E R 14— 11277,

F 14—1 CSEZERSEMHL LI 2 51O FAMEMEO iR
C S E EB® Run No.
A6>i<1,>l<2 A5>k3 Al 1*3 ﬁjll2%%§

75 BH & R [\l A2 [\ 2 [F] /2
== 9
(ﬁp[?aijf) % 0. 20 £ 0. 22 %5 0. 24 %0.31%
?72:#/:\‘5 -

?g;mg; %120 £ 120 %120 £ 170%
*f‘;mﬁ‘f i 2 %5 2L 2L by *

FEt k1 : R K. Hilliard et.al, “Removal of iodine and particles by sprays in the

* 2

*® 3

k4

: R.K.Hilliard and L.F.Coleman,

containment systems experiment” , Nucl. Technol. Vol 10 pp499-519, 1971
R.K.Hilliard et.al, “Removal of iodine and particles from containment
atmospheries by sprays” , BNWL-1244, 1970

“Natural transport effects on fission
product behavior in the containment systems experiment” , BNWL-1457,
1970

B A 7S B A AR BT 1k 5 SR D A s PEREA D Sl o — 4 oo A TRARWT LOCA+HPCS 2k
+AKJE ECCS R+ AWM EN N EBIREER | 128 W T, JFLhb X2 FENKEKH X
Ntk (FLRHH) OfE

k5:A6 EERIZA T LA 2 EREN, BRULEROEHIZIT IHBEDODAT L A E

FERTIZ BT 2 W FIFEMERNORELILIVREL TWVD
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SEAM BT R kS EoBRESRICRH L TIEA
RILEDHZE L, BNEWMAT L AICLDBREDRIZZEL 2N

DA BNl YY) e

A2 SR N G AR BRI B D B8 2 [ 14— 2 10R T, WM OB IOV TIZA 6 & [k

DMz R L L bz

, DIHIRE XV BEE SO I FBREE TERT LERITESH LR DM

AR BND, F72, K[E SRP6.5.2 Ti, R FIFEMNAEISNOERE X 5 FIBEEMN 1/200
WD ETIIEMEL Y BZOREN A AEIND EL TS,

- /

Cq. CAS PHASE CONCENTRATION, H’i’m)

g

RUN A-5

ELEMENTAL

10DINE
Hu=ﬂjx05mm lf

3 MAIN ROOM
10 {- ~—" AVG OF 12 LOCATIONS # lo

Gy GAS PHASE CONCENTRATION, yglm®

RUN A-11
ELEMENTAL
10DINE

-'1/2 16 £ 0.5 min

MAIN ROOM
(12 LOCATIONS!

12
l02 B |1,2-22 -¢ Nr
P “
» < MIDDLE ROOM
s
10’ ;{, P~ OIS
I BOTIOMROOM —~~===*
HY a
i aonom ROON. =
mD = " 100 oﬂ- —.-—f | M Lv’l"
0 4 8 12 6 2 2 ¢ ¢ s 1 % » =2
{, hr i, hr
FIGURE B-5. FIGURE B-6.

Concentration of Elemental
Iodine in Gas Space, Run A-5

14—2

CSE A5 NMKUA11EBRIC

BUIOIEMKEL S FD

JEF - P A 0 2 e PN SR T ¢ E oD B[R] ZE Ak

A ARTLAE R,

Concentration of Elemental
Iodine in Gas Space, Run A-1l

AT 2R ROBRREANLEROLL TH L LREHOLELZ T, Lk

HENPRKEWVIIEABREERIIRELSRDLEE2NDD, CSEFERE IFET T3

BATE 2 SO REHBEOLRK AR 14—2 1271, ENDHCSEZERELNETHEE

B2 MO REBIIFREL 2> TND Z LRERTE D,

F14—2 CSEZFERE L2 ZEOLELRBOLE
C S EEBRKR )l 2 5
K (n*) #7600 #7 13,000
FiEME (n*) #1570 #1112, 000
teERm A (1/m) #7 0. 96 #70.93

14-3

5 T



15.

e i A = O BAEMEREMm (P D FE LWHEE) IR FRMMIcBIT s Ly
ary S —=IVTOARAZ T TICLDREDE (B L H>FE) o1 T

V7L ar 7=V TORIZELTIZL WL D FORESHE (LLF TDF) &
W9,) & LT, Standard Review Plan 6.5.5 (ZH-3& DF5 2T L TW5, Zhit
Standard Review Plan 6.5.5 (28 WT, EE I OSRDOX 7 T8 ZICLDBREDRL
LT, Mark—TKkUOMar k —TZ* LT DFI0LLF, Ma r k — TIZ%f L C DF5
T EETI2HEGT, FICHEZLELEFFRBL TR L oi#i (HER)
WZESS DO THY, LRI EBEHNE 2 5HIEMa r k — T BF FIFE AR Z
BALTWDRZENS, Y7y varyF—LOBEOEEICED LS, DFb &4
HZEELTWD,

BB, AREORBIZOVWTIEITAROMEETHL Z &b, A DFORRITITHHFL
TRV, BLFIRE HDFED DF 1T O T, MAAP SEfTO A7 S 7R T a 7 J A
(SUPRA = — R) IZCHHli L TW 5,

[Standard Review Plan 6.5.5) (&)

Pool Decontamination Factor. The decontamination factor (DF) of the pool is defined as
the ratio of the amount of a contaminant entering the pool to the amount leaving.
Decontamination factors for each fission product form as functions of time can be
calculated by the SPARC code. An applicant may use the SPARC code or other
methods to calculate the retention of fission products within the pool, provided that these
‘methods are described in the SAR adequately to_permit review., If the time-integrated '

I DF values claimed by the applicant for removal of particulates and elemental iodine are:
110 or less for a Mark Il or a Mark Il containment, or are 5 or less for a Mark |

organic iodides. The applicant should provide justification for any DF values greater
than those given above.

The reviewer has an option to perform an independent confirmatory calculation of the
DF. If the SPARC code is used for a confirmatory calculation of fission product
decontamination, the review should take care in proper establishment of the input
parameters for the calculations.
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Y7Ly a TP —=NATORT T TIZE LKL O ROREDRIZET oI RIZHNT

YL va T IVTOARAI TSI DEKE D FZFOBRESRICEET S Mo m
FLL LT, SPARC =@ — RNIZ X % 2} 5 &5 530 TNT UKAEA K& Y POSEIDON IZ TAThbh - EB N H
5.

1. SPARC =— RIZ X % #HHE # R
Standard Review Plan 6.5.5 @5 LR ™' IZFB W T, SPARC = — FEZ WX H#D
AT TICRDBREDREZFHAEALTVD, HEIETIE, Ma r k — T BRI
MERmE N RE LTERLSIFE (1), HFREI>FE (Cs 1) RKOAEKLS>FE (CHs
1) TRTL2A7 T TICEDBEDREFEL TV D, FHEMBRIIN I5—-1DLE
WCTHY, EELDRIIKHTDHDIFIIRNTIORETH D,
BB, BELLEFK Y — 7 R0E, RAFEILLERERTHY, LUTOFEER 218
ELTWVD,
8 ISP\ J8 U TN B o0 A R 2S8R
CBRAEFLOWAY AT AFMEBT LR, FRFFHOLVEY T Ly s T =D
mHIRE J) %
JRTIFIE RO BIEB OB A L0 AR ER LR, FOBENRAE
HEt k1 : P.C.Owczarski and W.K.Winegarder, “Capture of lodine in Suppression
Pools” , 19th DOE/NRC Nuclear Air Cleaning Conference
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“Here the To flow rate is fairly high until 148. 5min, then the rate(and incoming T»
concentration) decreases. These decreases cause the pool scrubbing to become less

effective at the iodine concentrations of pool. ”

15—1 SPARC 35 H (B#EF{E DF)

UKAEA K% TX POSETDON (2 TAT b7
HWELORBIZHT LA T TIZXDBREZRITONWT, UKAEA*? K T POSEIDON*?
ICBWTERBMTON TS, EBRERZK 156—2 KOK 15—3, FEBRGM K LR
RERIG—1 ROR 152 TR T, £15—20LBV, WX S FED DF Lkk/NT 14
Thd,
%2: AF Y ADY 47U A (FE KBRS E K S AT (SGHWR) ) D Z&K KMl & A7 A
2B T D53 KA O IRFF 2 5~ 5 72 8 O F2 R
*3: AL ADKR =)V« =T —MEFTITONTEKP~DOTARESFDOR T T
7B 5 FEhR
%4 : “State-of-the—art review on fission products aerosol pool scrubbing

under severe accident conditions” , 1995
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F15—1 EBREKM
Program Aerosol Aerosol Carrier Stcam mass | Water Pool Injector
size, pm fluid fraction temp., °C | pressure
Csl 1.7-23 N, + 0.008 - 25
ACE CsOH 1.6-2.8 steam 031 | 83 ambient sparger
MnO 1.7-2.3
Csl 0.2-3.0 | air, Nyor - ambient single
EPRI TeO, 04-27 | He+ 0-0.95 - near sa- ambient orifice
Sn 2.7 steam turated
Csl ~4.5 273 1.1 MPa | single
EPSI (radius) steam 1 (initially) 3.1 MPa | orifice
CsOH 6.1 MPa
GE Eu,0, 0.1 - 40.0 air 0 ambient ambient single
Csl < 0.3 orifice
JAERI DOP 0.3-10.0 air 0 ambient ambient single
orifice
LACE - Csl 1.7-7.2 N, + 0.07 - 110 3 bar -single
Espaila steam 0.85 (abs.) orifice
-multior.
SPARTA Csl 0.7 air + N, 0 close to ambient 2 orifices
saturation
Cr/Ni 0.06 air + 0.25 - ambient ambient 4 orifices
steam 0.96 (dowmnco-
mers)
Lvapour | -  |airandior | 0-1 | ambient | ambient | 4 orifices,
steam {downco-|
1, vapour = N, 0 ambient ambient | -single |
orifice |
e e s s, T ) gD
# 156—2 FEBHER
Experiments Species tested DF range
Cs 145 - 3000
ACE Mn 11 - 260
1 47 - 1500
DOP 6-12
EPRI Csl, TeO, 1.4 - 1600
Sn 110 - 6800
EPSI Csl 2100 - 3300
GE Eu,0, 68 - 2900
Csl 7-10
JAERI DOP 10 - 150
LACE-Espaiia Csl 16 - 3000
SPARTA Csl 7*
UKAEA i DAL i s s s o ad S TSRO o -
T 14 - 240 '
POSEIDON ! % 20-300000 |

* Only one test performed.
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16. il = o /MM (P00 L WEE) 1I2% 2I1E < SIS B 1T 2 AR
KRB ~DEES LAY OB E S OFEIZHONT

RE~OHH L, FREBEREICR FREMNERII~OBHE G A2 52 L TR
T5, (& 135H))

JE 4P B AR AR S~ D BN A O FEIZ Y 72 o CTiE, EFEK T U A TRAN LocA
+HPCS &+ K £ ECCS R+ 2B NEBIRER L —F v 2] ZBW TR FFE
NRBPERTRETCERNERT 2720, O 7 MREZBEFATGE/ MAAP =2 — R
EHWDZ L2350, LUTFTOBEND, X0 EEICA LR FIFEMERIN~ DS
AR OMHE AR EZRET S0, NUREG-1465 O R %2 HWv T - (KR M
HOBEBEEEMET 5, 28, X< FM G228 L L COIEEREEREND O
HEMNMFEALEERDN, NUREG-1465 O A2 AW THIET 5 - KRR
DO HECEEMEEIC OV T O HIESFM~OFLEREZ LN, TOBANLH XV E
REICHNL7-3F i &+ %5 7-%, NUREG-1465 OB %2 H W7 lHEEOMIEZIT ).,
MAAP fEHTHE BA # 16—1 12, NURE G-1465 O % AW T —E#HIE L7~ #5584 % 16
— 2157,

F16—1  JRHEIE OFEMmASE 5 (MAAP fZ4T)

S JLF IR AE RN DR P ERE | P PRMER T o V2N b

DA WEA *! BT AN FEEA~DOBHEIA !
A A #2.2x10°°? #19.6x10!
CsI # $17.0X10°° 1 1.3%x10°°
CsOH %1 #2.8X10°° $1.2X10°°
Sb # #8.4x10°° #2.5X1076
Te0, ¥4 % 4.4%x107° #14.5x1077
Sr0 ¥4 #11.8X10°° ) 4.7x10°°
Ba0 % #3.0x10°° #12.5X107°
MoO, ¥ #17.1x10°° 11.1x10°¢
Ce0, ¥A #5.6x10°° #14.2Xx107°
La,0; $A #5.4x10°° #14.2Xx10°°

FERD kL AN 2 A28 BT
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#£16—2 FHE S O AL &
(Fp « RHERMEOERE 7 Vv — S I2kt T AR IE%)

i JFIR R AN ORI E | PP RAESR T LN b
R V—T

~DOYF Z\NE A R 4N HAEE A~ O EA !
A AT AFH ) 2.2X1072 #9.6x10!
Csl #A $17.0x10°° #1.3x10°°
CsOH % #2.8x107° #1.2x10°°
Cs JH*? #3.2x10° #1.2x10°°¢
Sb A #6.3x10°° 9 2.4X10°7
Te0, ¥A #6.3x10°° #2.4X10°7
Sr0 ¥4 #2.6x10°° #9.5x10°°®
Ba0 % #2.6X10°° $9.5x10°°
MoO, 5 $3.2x10°7 #1.2X10°8
Ce0, JH 6.3x10°8 #2.4X10°°
Las03 JH ¥2.6X10 8 #19.5x10 10

ERisk 1 A 2200 BT
%2 Csl FH KON CsOH FHDOE D & 7F i (REAMG 1% 1)

OTMIREEBE R I EENFE TOBREFRIZONT

F16—1I12XDL, MEREEME (Cs 1, CsOH) DR TIFHRMERT 1 LT
FNRTZ 4 NV FEEENOOKREEG (107 A —4—) L, J - ARER MR O K E A
MREWV (107°F—=F—) LWVHHFERITR>TWVD,

—F, TMIXHEESE R HIEBHERL TCOBMEENDL, EEHNBELLZLAICK
L M ENDRFIRWE R, LHFEPLEY v 2EoEEREOMETHY, |- KiE
OB O EIXEEREOME LI TLETHLIZ EN DM TS,

F16—31%, TMI FHEZRICHHM SN BHMEEHEOL T BOFMERETH LD, HHA
REFHEMEERE (B v AR08 5 F) PR FIFENEHRIMNFRNEF RO HBRE KL S
nNH—H7T, H o REREERIZIZERERN R AP ENERICRFIN TS & v ) FT b
Lo T 5,
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F16—3 TM I FHHHIZEEM S 7 i M F o 5 7T 3 O FE B A *°

(B - %)

{EERG hiEHY EEHEN
ﬁﬁ 144Ce 154Eu 155Eu Ql}sr 106Ru 1253b 137CS 1291 BSK'_
RFIFESE 105.4 122.7 109.5 89.7 93.2 117.2 40.1 42 30 |
F % - - - 1 - 0.2 3 1 -
HhiEsk, SRSV 0.01 - - 2.1 0.5 0.7 47 @t 54
HENRE = - - 0.1 - 0.7 5 7 -
=418 105 122 110 93 94 119 95 97 85

T LHEOIRERMNEELEEDOTINELITHTRIERY Oz, CCTORBERFL/ AU —FRE(LE
E55HERELSTLES, LA T, CCICRBESN DA AU M) —I3CsLRAETHLLEERD,
3 fEERl e =Y L TVRBIOSITHIR ORI G EN 2 21— FAEFHER
I : TTM 1 — 2 SO MAMERCE (S, - BRE, piRikk AARFREFhFEE Vol. 32,
No. 4 (1990)) ]

7, R 164 1E, BRE T H BB FHHEI LR S 172 56T TP 0 5 HOH
PERRED S > 7Y v SRR TH M, kb B <RIHSN TS O EREIERE (£ 4
REHIHF) THY, SO - BB AR D) L0 ERERS TS,

*16—4 WEH -IHAFHREFTEFLRICRES LT
8 O A PR R

(B4 B kg d )
SRR B %@F‘ - %ﬁﬁm } Py T e e bl GO i S -
(T6 AL 7 $40500m ) 2 T §500m) %2 (B #500m ) =2 (E#11000m) %7 | (E#500m +2
MR E a 3,2 /28 3725 3728} 3/25) 328 33y 32 32| 322 322
SR JAEA JAEA Fri ) JHEA i JAEA Py JAEA JAEA JAEA JEEA JAEA
MED a/24) 3/23] 3/30) 324 3/3 1/28) 3/30) 38, 3725 3/25 324 325
1% (1131 (9B H) S4E+06 5TE+08 ARE+0 F0E+08 296404 126407 26E+ D8] A6EHCS S1ES08 196405 225408 4E+08
| | 1azcmeem) 4 4| 235409 “ 136402 + 1.5E+05) 4 " 4 “ u
Gs=1 34§02 JAE0S AGE-09| SIE+05) T.TE+04) JZ2E+0Z 3.5E+6] A TEHD 6.8E+04 4.9E-05) ETE~03 1 7EH04 1.6E+0%]
Gs- 136080138 122404 BE+09) 3.3e+04f 10E+04 28e+07) 4.9E+00) 5. 9E+04 B.EE#03 L1E~0Y) 1.9£+03) 22408 25E+04)
Co- 1374530 %) 34E05 4.82-05] 51540 76E+04 326402 35E+06 9.3E+03) 0TE04 1.0E+08] 20E+04 165404 16E+05
Te-128mHE34E) L5640 28203 852403 53E404 D 27406 B.0E+05 28E404) £.9E-C5 852408 19404 1.7€403)
Te- 13262380 E1C.05) 3.4E +05] 3.0C 05 650+04 140402 3 1C0E 2.0C 1+ 05| J2E+04) 1.9E+06| 2104 38T 104/ 3BE05|
Ba-140(f138) 136404, 1.5E+04) ND)| 25E+03 NO NE) WD) ND. E.0E-04) ND ND| ND.
Nb-95'$335H) 17802 2.4E-03 NDJ D ND| 5.3E+03] WD) ND £.1E<03] ND ND 78E+0
Ru—108(f53708) 5.3E+04/ ND ND B.4E+03 NOJ 2. TE+HE WD ND/| £.8E-04] 196+03 ND: 32E+04]
Me-99(#56655 ) 2B ND ND) o No BAEHM D) D ND ND D O
Te-S9miKT6ESME ) 23E+04, 20804 ND ND ND 4 5E+04] NDJ 1.8E+03 23604 ND ND! B3E+0]
La-1800328) L3604 BTE04 ND| 236408 Nl 9TEHM D) 288403 LIE-H 426402 B2£402 TBEHY
Be- (#5330 D) ND ND) N 0 NE| o) ND| 42604 ND ND NO
Ag-110m(§E2508) LIE+03| 2.6E-03 NDJ HD NO| ND| ND)| 1. TE+02Z] 1.BE-04 ND ND! ND

. FGTE S (BR) HP (http://www. tepeo. co. jp/ece/press/ 11040609~ . html)

@ TR O EE IO T

BB D DRGSR DI X CBATHBNIC BT 2P ERE R K 0, oo o h @)
FUTOLIICEHEIATED ™, GHEEMEESRECTIZEEERH SN 2DICHL,
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F17T—1 BERFHLEFO pHFAELZHADO L 5> BLFERE
(NUREG/CR-5732, Table3.6)

Table 3.6 Distribution of jodine species for pH controlled above 7

Fraction of total jodine in containment (%)

Plant Accident L (g) L (0) I (9 CH,I (g)
| Grand Gulf TC ¥ 0.05 0.03 99.92 0.001
TQUV y 0.m 0.03 99.96 0.0003 I
Pcach Bottom AE ¥ 0.002 0.03 99.97 0.0001 I
| TC2y 0.02 0.03 99.95 0.0004
w— — mm—— — — — v— — — — — — — — — — —  m— — a— — — — — — w— — -
Sequoyah TBA 0.21 0.03 9.76 0.004
Surry TMLB' ¥ 1.9 0.03 98.0 0.03
AB y 24 0.03 9715 0.03

®1T—2 HERFHEEO pHRELZZSELRWVEEO X 5 H#(LF
(NUREG/CR-5732, Table3.7)

L
g

S

Table 3.7 Distribution of iodine species for uncontrolled pH

Fraction of total iodine in containment (%)

Plant Accident I (g) L (9 | Q)] CH,l (g)
I Grand Gulf TC y 26.6 15.3 58.0 02
TQUV y 6.6 183 75.1 0.06 I
|
Peach Bottom AE y 1.6 21.6 76.8 0.01 I
| TC2 y 109 18.0 71.0 0.07
. O . S S S S S I S S S S S S S S S S S S e e e e s oses el
Sequoyah TBA 69.2 29 20.5 0.4
Surry TMLB' ¥ 97.1 1.5 0.7 0.7
AB v 97.6 12 0.6 0.6

#17—3 NUREG-1465 & R.G. 1. 195 I BT 5 X 9 FO(LFEEE DO FIEE S O g

NURE G-1465 R.G.1.195
MR X 5 SR 4. 85% 91%
AL 5% 0. 15% 4%

AR /NI S 95% 5%
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OB EONEFEOIENY DT A —H
oy D BEOKFEFROIENR Y DI/NT A — X (m)
0. OB EOHRE M OILN Y DTG A —H (m)
c S AN Y (-)
A < 3= XY N AL IE - ATk (m?)
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%3 HERFE D ORI oW TIE, #HIE<FEMTE (WD) IS TEEBRDORE L ST Wi
AEOHEAXRLENTWBELUTFTOXRLYHEE LT,

/Q = ! [ex {—(Z_H)2}+ex {—(Z+H)2}] AN (5. 11) =
* _Zﬂ‘Gy'GZ'U P 207, P 20%, e
x/Q D MR (s/m*)
z D M A O & S (m)
H D RO S (EREAE D E X) (m)
U o RV (m/s)
oy COBEOKEFBOIENRY DRT A —H (m)
0 DO REOREFROILNY DT A —H (m)

FASCHE B R O R EOFEMIC Y 72> Tk, FRZ2@ L TC1IHEMI &R EELMtITH L
THMEELOCMHMBREZREHL, NS WELDIEICIE X CTHEE L7, MG RE £ 19—
P
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2 19—2  FHxHEFE K OV 3t & O RFMRE 5 (1/4)

(ﬁjﬂ{ﬁ%ljﬁ[]@ﬁ&’ﬁ%p \/HWD)
FA I FH R} R 2
TR SARE B P A G SR A E A R A G SR
(%) (s/m*) (%) (Gy/Bq)
E%k’;%fﬁ 97. 01 % 5.8x10 97. 01 % 4.6x10
gaj/i 97.00 % 5.8x10 97.00 K 4.6x10 18
o * 96. 99 #5.8X10 4 96. 99 ¥ 4.6X1018
ﬁk/)%‘\'_é; R ‘f\/j R f\/j oo
J ) i R 97. 01 #1.3x10°° 97.01 #5.0X10 18
Ta—70 97.00 #1.3x10° 97.00 #95.0x10 '8
A% 96. 99 #1.3%x107° 96. 99 ) 5.0x10718
97. 02 % 2.8X10 6 97. 02 % 1.0X 1019
HE TR 97.01 5 2.8X10°°6 97.01 $1.0X10°1°
96. 99 %) 2.8X10°°6 96. 99 $1.0X1010
2 19—2  FHXF IR FE K OVFH *F#R & o0 FEAI &S 5 (2/4)
(P o £ 40 == oLy )
FH o} LEPOR 8
D SAFE H BB R A G SR SARE B R G SR
(%) (s/m?) (%) (Gy/Ba)
Ei@j%jﬁ 97. 01 #8.6x10"" 97. 01 #76.6x10 '8
?f/i 97.00 % 8.6%10 97.00 ¥ 6.6x10 8
o 0 96. 99 #8.6X10 * 96. 99 #6.6Xx10 '8
*jlz/;‘\ﬁ . -f/j .o -f/J oo
JR A4 = 97.01 $1.6X10 3 97.01 ) 6.3X10 18
Tae—7 v 97. 00 ¥ 1.6X10° 97. 00 5 6.3X10 18
A W% 96. 99 $1.6X10° 96. 99 9 6.3%X1018
97. 02 %) 2.8X10°°6 97. 02 $51.0X10°1°
BES 97.01 % 2.8X10 ¢ 97.01 $1.0X10 19
96. 99 #2.8X107°°¢ 96. 99 #y1.0x10710

19-11




F19—2  FHRS IR B K OV R B 0 REAf RS SR (3/4)

(Hy N7 2R AT
FH St 2 LEPoR 8
D SARE B P A G SR SARE B A A G SR
(%) (s/m?) (%) (Gy/Bq)
E%k’;%fﬁ 97. 01 % 5.0x10 97.01 % 4.3x10 1
gfz/i% 97. 00 9 5.0x10 ° 97. 00 W 4.3%10 1F
e 96. 99 #5.0X10 4 96. 99 ¥ 4.3X10°18
ﬁk/;‘\'_é; ‘f\/j R f\/j “ee
ey CE Y 97.01 $9.9x10 ¢ 97.01 ) 4.4X1018
Ta—7 97. 00 #59.9x10* 97. 00 $)4.4X10 18
A W% 96. 99 $9.9xX10 ¢ 96. 99 ) 4.4X10718
97. 02 $4.0X10°°6 97. 02 $1.4X10°19
HEX 97.01 ¥ 4.0X107°6 97.01 $1.4X10°10
96. 99 #4.0x10°°¢ 96. 99 $)1.4x10710
X 19— 2 FHFR BE K OVFE o #f & O REAM RS S (4/4)
(il 4t A 2 A 1)
FH ot FH Sk} AR B
DR PORE B P A G SR AR E A R A G SR
(%) (s/m*) (%) (Gy/Bq)
E:f@%jf 97. 01 #7.1x10"" 97. 01 #15.6x10 '8
?f\/ig 97.00 K 7.1x10 ¢ 97.00 W5 6x10 8
e 96. 99 ¥ 7.1x10¢ 96. 99 ¥15.6X10 18
*j"i%ré -f/j .o -f/j oo
JEL 7 0P 97.01 I 1.5X10°3 97.01 $16.0Xx10!8
Ta—7 v 97. 00 #1.5x10°° 97. 00 % 6.0X10 18
kXL 96. 99 ¥ 1.5X10°° 96. 99 #16.0X10 18
97. 02 %) 2.8X10°°6 97. 02 $1.0X10 10
BEA 97.01 %) 2.8X10 ¢ 97.01 $1.0X10 10
96. 99 #)2.8X10°6 96. 99 11.0X10719
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20. HHRFHEERZZERTHRAO 7 A VEIEBEBLOWEREIZOWNT

FRFHEHERY A VI REOZT 74 VX T RREREEROREREZAHT D
REFE T o, LTI FREBARLO L O ERAERREZ T,

L PREEERGR 7 VX EESERTT 7 1 V% O RS PERORL 1 R FF A &
PO E G ER 7 ¢ L X EERERE T T 7 0 VX O R T O R FER
500g/fcTH 0, FRAEIEEHEREIERER 7 0 VX OKEIE, 58K (1 %HK) T, %
B BT 2500 & 72 5,

2. WRHIHEBFWEER 7 A NFEBEBT v a— LT 4V FDLI)ERER=E
B S EEER 7V A VA EEF Yy a— LT 7 0 VX OTEMERTE TAET,
17.3 kg /A X 15 (1 &2 #E) T 259.5kg TH Y, WAER =L, 648. 75g(2. 5g/keg X 259. 5kg)
LB,

R SRR D 7 A VAR RER O ERELE 20— 11277,

F20—1 PRHEVEEFMEER Y  VHXEEOTT 7 4V ZRFFEE L ORER &

RFPA s A

EMRETT 7 4 VX 2500¢g

Fya—) T 4 IVH 648. 7bg
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21, MREIHEHMQER R T VX NBHEDE P L OHITITHONT

g i) A8 2R I ,ﬁb@%bv@@#%ibt AT BT, g K
ZERHFO PR RHEHEFFHERERBICEID P RBEHEHRFEER 7 LV FEELEL
TR RERT - RET2RFFEL TR, PRHEEMEHMBMR 7 0 L& IEEIC
XHHEEDEIBRVAEFND ZERBEEIND, 22 T, oo f = SR
TANAEBICRYAENTZEAEDES P REEEICHET IERBEICE X
LT EBEBIZOVTIMT 5,

PR kA £ 21— 112, FMETAEK 2I-1 AT, £, FMET NV
W, 21— 2 R RAIEHFEERE Y VY EREORENMEF 2 LICHRET
AN

AR O RER, TRAIEMEFER 7 A LV FEBEBICL DTS HREIT, K 4.3X
107 (mSv/7T HM) & 720, MOHIEI<RELPLOMITIMELAEHEL T, H#
fr B O EBFMEIL 7T HB T 100nSyv ZB A2V &L 2MEBELE,

# 21— 1 Al &4

H H A A 25 1 B E

T4V HICHE I N D EEE
ODBENPOHRSFH YT U A TDH
L, fRFLELTEE

7 A MM AEm bW/ W X
U F b)) &£ T 5 %4

7 4B ITR A | T a v FCHES R DAY
=T Y OvR S AK LD

EFIN DS ‘ i} HadiE, nk, 742 OM%E
FEROER X O FE
X, RSEFEYIC 100% & L 72,

o

X

7T 4 IV A ~D
B0 A A &

e/ 2h
FHBERAEEZNDL T B | ZE50AE (8900m°/h) + 4% HL
FCT,PRHEEER~DODEY | VIAHRE (500m®/h) ZEE L T

A A& (9400m3/h) e

Al a— K QAD-CGGP2R = — -
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22.

%
-

1.

RE~ A7 K DP#EAREIZ SN T

FLOFELWEENEELELAOBREERICHR DX FEMIZB VT, LTFomE
BEz, BH~AZICL D0 #EREE 50, BT 7 U X 2EH~ATICED#ER
Z 1000 & L CEH T %,

JEA 57 848 55 18 R Y R R @ A 1T D\ T

EE B BRI E B LA O — A2 L ET H2EFOMATHEIC OV T (FF 0412
F1w WEMNRG@EREES CRAETEBETBEEREEm) [2XD L, 1200 5~
JVNVER R T T AEBALDFRAREEDFELERVROIFEETDH-> T, HLAR
FEN 10 SV T T LmBN T A— MLV EBIDHBINCE T HIEE521TH5E. WESH
F<HMEEZ ITFEICHDE 1 IV =L IUATELET DD, lWNEBZELTH, 50 L
FOB#ERE AP TE SMEDE 99. 9% LOREMEE U A~ A7 OEHEHRD
b ThHHrZ L] L LTWVD,

OLLT, EHEMSBRESLILHR (BA&IE : FRk 254 7 H 8 H) it

B NE FEEIT B FNANEFOHTICE VPR LEERKIBNOEETERR
ERZOMDIER T, H5FE -"HOEAFBMRKENSTO HRELZB L THHERSN
CHEREBVATLIEEZNDOH L b DB ELNLFIEDL LEIT. TOHGEORE
IR UTB CA~RAY, B~ R Y, FA—RA~v AV, FEHEMNEWI%DH )72 WA
REEAHA., ThOEZOERICHETLIHMECHEAIERTNLIERE R0,

O@LIT, HEH 04125 15 (CFR 2544 H 12 H)

X fREHE (5 38 &BIR)

O FH1HED (G2l ARER) 1. WIHIT 2 1EEO X5 KO bk BEIEY
SO RS RE IR D X AT U 7o H SR 20 & Ff O PR R 78 B S 2 & RS L
FobtbDEWNS Z L,

Hedid B i HOA AE IR Hedt B g i

50 J7 Bq/kg .
200 57 Bq/kg #4 200 7 Bq/kg LLF 50 J7 Bq/kg LLF

%7)%&%@/1/1’?%
10mg/m® # D LHATIC (Zmi)
LI DHEE)

B Gy R T 99- 9% L gk 059 51 1 | A5 80% 81 k-

T
DIEFE B U AR | fpfe s geo/ 1 e ano)
ﬁ1my w Lo | THHEBE 9% LLE | R 80% LU L

BATIiZ B T A 1E3¥)
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@ LA~ RA7 DHEDRIZONTIE, 200 F_7 LVEXO ST AEBIDHER
HRREEMEZR OB OFEETH- T, BLAREN 10XV 7T L@ A—
M EBZDGITICE T OE(EET oL, WEHKIE<MELZ 1HEICOE 13
U=V RUTET DD, IiNZEE LTS, 50 UL EOEGREE W T
EOMEDE 99.9% L LOREML CA~Y A ODEMERBBEM T 2bDOTHD

2. BE~ A7 ORH#ERE 50 I1I2OVWT
ZER I DRI E OB EE D TR E ST E ) E O B O FEICE T 5
DODHREIZESSHEREEZED DETR BIRE— HUM o+Ho—%#
Le, RE~YATEEFERT D,
BH~VATEMAL TVWDEIY AT A= —IZBWT, 2~ A7 (L5 FHRIL
) ZOWTORPREEZHREL TWD, ARAE, BEEaI VAT LEZHW,
PR fr Bz HH L0 TH D, TOREIL, DF=1.21X103 & +or7ebrYetrti s
AT LaER LI, (740 Z2OFHE=IT 0. 083%LL T)

F#22—1 ~AZ A—T—IT L AHBRYARE I ERE R
CA-N4RT (W UNTR) FahtPE 3 oAbk A F vl &G R

4 IRE i #4 10 BT
NIER- i N
(Bq/cm?) O DF {5 H O DF fif AR AE
(Bq/cm?) (Bq/cm®)
ND
9.45X 107 2.27X10° 8.33%107 1.13x10° |
(4.17X1077) B E : 20L/min
WRIEE - 30C
. ND ND AR : 95%RH
7.59X 1070 1.21X10°% 2. 73X 10°
(6.25%X10°%) (2.78%10°%)

ND @ fo PR AR (55PN 23 AR FR 54

£, ALK AZ A=A —ICLVRH~Y A DRNAEEZREL THEY, ZKKT
H 0.01%Td o7,

U EDZEns, J IS T 8150:2006 [FEWL (R B o> 84, 6 J & OMRSF & BE
ikl OV #ERBORDFITH, WILEERERE (74 V2 FZiE) »HEHE
SN 5 BH#EREITHK 1076 Th o 72,

PR %k (PF) = 100/ {ImiL R (%) + 7 4 X FHmiwm=E (%) )
= 100, (0.014+0.083) =1075
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L, REYAZICLEDPH#ERBICOVWTIIEREMAOMHETH Y, FEIEER
O EREE, KVRTTH2REENS D0, @#ICE2BEOLET v T o
VI TR —EMH L~ A7 ERINMETY, WAR (T oV EBREEE
) 2% HBETELLIELL RAHE~YAZ 2B MTETCVDLI L EZMHRBLTVS,

IO, BEYAZICLHB#ERKITI0 LTS, B, 2~ A7 EHIIC
DONTEHARELSDICHE - Iz ED TVE, A7 EHORBEEZED T
<o

3. EH Ty UMEREY AT OBH#ARE 1000 12D T

22 S DR E O E NS VR TIEX41T O BE (F 21T, AT
JEAL 22 RBE OB RTIC I 1T 2 R Bl =W ERF ), E# Y 7 oM ERE YR &
ERT %,

BEHN 7 7 U ERE~YATZEMALTND 20O AT A—H—IZBWT, EH)
Ty uftEam~ A7 (L) FBWRIE) ICOVWTORREREZBREL TV 5, AR
BIE, BEEI VLA TF AL EZHOREFEREZAEAN L2 TH D, £ OMRIT
DF=Z1.71X103 &+ RBREARBAAET D LA Lz, (7 4 VX OFEET
0. 058%LL T)

F22—2 AT A—T—AIT K DBRYARE ARG
RDG—72HP (WE UL 1) A&k 3 vk 2 T 18 &Gk B

. 4 [ [ # 10 FF ] 1%
AR A = R - KBS
T ™ =
(Bq/cm?) g . DF & tH R . DF fi&
(Bg/cm?) (Bq/cm?)
-2 -5 3 -5 3
8.83X 10 1.91%10 4.62X10 2. 64X 10 3.34X10° | o vk m 470 min
WA - 30°C

8. 08X 107 ND 1L71%10°% 1 | 4.73x10° | 1.71x10° | THRAEEE : 95%RH

ND @ #% HH R S A A i
k1 10 FFMRBRICBWWTRMICHRE SN 7Y o FREM O DF /-
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#22—3 ~VRI A= —BIT X DREBRBORAER R
CA—V3NRT (WU i) etk 3 vk A F vl SR

i pig N
(Ba/cn®) 1R DF [ R oF i BRI 5
(Bg/cm’) (Bg/cm®)
8.84x107? 5.04%x1077 1.75%X10° 3.03x10° 2.92x104 B .
BRI & 38L/min
ND i & 0 30°C
Sl Vi pE - 0
9.89%X10° 30X 10%% 2 ND 4 5% 10°% 2 FHORHI B © 95%RH
(3.3%X107%) (2.2%X107%)

ND : % H BRSSP 23 # H BR S 4E)
%2 DFfEIX, MHBEBAEIVHEHLE

F7, ALY RAR I A—H—IC L VEB 7 7 M E LM~ A7 DRNEEZBAE L
THY, 0.01% R TH -7,

EH7 7 oHE A7, BHT 7 EARLTEY, H22-10L89 4
MEOFRZFICER LN 7 4 V2 2@ LI BoRKR L mRICHiET 5
LT, WERNEFICHEICHESZI LN TE S0, i~ A7 ICHERAFEICE
% iR DK T O ATREVE IRV

BEHIEE
ZJao—
il

ERIL L TREORBICZSZLEMHT, TOHERTMED,

B S EmiER02 R ARG S, : » BAs S BISWKRESNET T 2ERHA 2 v,
-FTARMAE LB TR, ‘

X 22—1 BFEL~ATZ DA A=
(HAFRE S HP L — B8 y)

DEoZ s, J1S T 8150:2006 UL A5 B oSk, i H & OV SF& B
Tkl O#ERBEORD FIZHEY, WK ERERE (74 V2 FBR) »HEHHE
SN D BGEMREIIR 1470 TH o 1=,
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[ 4% 25 (PF)

100/ { IR E (%) +7 412 FBwEE (%) )
= 100, (0.01+0.058) =1470

ok, BEET 7 oA EREY ALK DB#EAEIL, RESFAIIZ 1000 & T 5,

MAT, BEFT7 7 A ERm~ A7, HERARGEXT 720, /i~ A7
EEARBITER 2T HZ LN TED,

BE 7 7 UM RE~Y A7 Oy T U —BEEHIE, A —T—KRFEE L T5HE
ML EE o TWnd, 2B, BEMUNZREICENTY, 2~ A7 RA%SOH#
REEHT D,
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FLDOZFELWHEENREE LG EICB T 2 PRl #= o E eI 2 803 < RIS
B AR FIFERE A OATEZERFEIC O W TRT,

2. JRF- I At R I - R 0D AR 5 R B ]

o B 2B o0 B VRIS AR D I S BRI B A LT D R e B R AR o0 U
R 70 43 (=FEH M AT 2R (LLF TSGTS) &9 ,) HEEBEE B 60 45 + P R
LB b AP R E AR AR AR 10 43) 1%, R23—1IRTLBUVRELT
W5, 72k, EEBSEBID O AEERE TCORRICOW T, JRFFEMELR DR
FREREFFHRA~ORAVE, RFFEREFFHAPLOA ) =7 BE2FELT
BHLTWD QIS R,

#*23—1 WIS )5 BT 2 5% O JU I 2 B I - 7 R 2 R R R U2 20 T

2 ik
Ji -7 R - R 2 A 115, 000m®
SGTS P HVBE it & 2, 500m*/h

JE 7 A R R 7 O B T R | S EOE AR ~ SGTS R UK I B 60 4y
IR [H] SGTS Hk JEl Bk L 8 ~ 2 JTE 5 Al <#9 10 4y
<H9 70 %
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. Al
JR 4P R R IF R O D 2 R1E, RO REEGT R AUTE W ERE O TV EELRT
Kahs,

dP _RTdn
dt ~ V dt - (1)

Lo T, JRFFERIFEFFROES (p(t) 1Tk D,

P(t+ At) = P(t) + At oL 4"
B vV dt

B RT (P(t)
& P(t+86) = P() + At 2> (~Qoue + Q) + Qe (01

P
e P(t+At) =P+ Atg{(_Qout + Qin(©) + Qpcv (D))} « e o (2)

O, : SGTS HEJEKE i & [m®/s ]
0, ) R RERIFE A U — 7 W [/ s]
Oper (1) IR ZE DN D O 2V ik & [m?/ s]

JRFIF@EREFEHA ) — 27 mEQ, () 1T RRE L R FIFERIEFIFHOES %
R VIRENEMHL, TORETANX—AXNTHESNDZENDBRAD LB L 72

5
2 Patm_P
@Ao=AﬁL—;—49 C e (3)

A b R R R S AR A\ A (]
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JRAFHRICIA WL, KR T 200 & LTRD D, TXTOR WA AR EHEET,
HAEKKE LTHFETDLRET DL, ToMBEFIRADLEBY LD,

Ypcv XPPCVX T
100243600 " Tpey . P(£) coe (4)

Qpcy (t) = Vpey X

Yeey 0 R RE IR SRR EHIR VR [%/ A

Len»T, R@)~W &Y, FFPgRIEFIFROEDEEEZRD D FHM AT L
ToLBY D,

P(t) 2(Patom — P (1)) Ypcv Ppcy T
P(t+ At) = P(t) + At——| — A Vbey X X X
(E+48) = PO + At~ ( Qour + J p T Veev X 1007243600 Tpey  P(t)
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. A m? RPREEICESE, LR
AR &V FE . -
— AL EH*!
m’/s
SGTS P JRUH it & Qour XA (E #&IE &)
(m*/h)
3 Pa (gage) R 0P KA 2 2 e e
BF A RIED | Proy !
(kPa (gage)) FEF1D 0.9 fiz
ST IR R AN A 2R Vecy m? BN
B . PR SF B9 TR - 4P = R 1
TR P RN 2 e 1L Tpcy K - i
SRR & [A] U B & I E
B R 0P B 2 2 e e B
JE - P R N 2 o L
ypPCYV %/ H JEJ1D 0.9 fgF COKE
AR 2 VR

xR

ERL k1 R IR EER O ER
DIFZ VRN 1 HIZD & NERZE
BT AEMFA VEEEEH L,

50[%/ H JiZ

23-5

BEREIX, 6. 4mmAq O AEIRAEIC
MAED 50%LL F) THhDH, ZZTlx, BRFMIZ

b5 Lx, WE~




- A A R

JF P R R R R ) ORI b & X 2 1ToR T,

SGTS PEEBEE Y %, JR A @B F BUE DX T L, & 520 B&RICAEERK
ECHIWT S D FEHEME (6. 4mmAq) & T EIS,

H A = O SR AR £R D IR < BRI IC B W T AJEREARM & LT, § 520 &k
D THESFAIIC 10 2T 5,

e ﬁh—iﬁﬁﬁﬁaﬁﬁi (-6.4mmAaq)

[RFIFEERFIFEE S [mmAg]
(o)

0 200 400 600 800 1000
B i [s]

2 JE P R R R D o BF R A2 Ak

23-6



24, T Ry v A VEHMEET LICOWNWT

RIS OB BT L 7T R v A OFE T V&2 L TFIZRT,

(1) R I Bk

JE - R R D DM A K24 — 11T, PRI OFHIE TV 2 K24 — 2 R O 24 — 3IToR
o BRIEFEHBUINT O OF LWRERAE L7258 IS RIS S v BO T E s, il
R RS R ORI R A O MR 12— |20 L7z mfE & L, FEliA Cd 5 il =
s Z P —i22000mD IE T & % E L=,

AR OFHIE 7 /L &2 K24 — 41233, HIEBERIENSG DT T v Ry v A OFHRIZH T
ST, KRS SO E A 7 REE I — R & Licb o & L, #RJEH
SR AR 2 BT —302000m D IE A EFRE LTz,
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ENVIRONMENTAL EFFECTS
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Fig. 4 Dry deposition velocity as a function of particle size. Data were obtained from a2 number of
publications.’* ~*® The theoretical curve appropriate for a smooth surface is shown for comparison,
Note that the theoretical curve is strongly dependent on the value for us and that Eq, 22 does not
contain a parameterization for surface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.

26— 1 fRAx7RRIRICRBT 2 EILAEEE (Nuclear Safety Vol. 19%2)

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

%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
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FOR LWR AEROSOL CONTAINMENT TESTS LAl AND LA2

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

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

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

(7) 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 expected to make up the
suspended solids are Ca(OH), (p = 2.2 g/em?) or Si0; (p = 2.2 g/em®) from the concrete and

UO,(p = 10 g/em?) or 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/cm°. The upper limit is chosen based on the
assumption that suspended UO, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not kecp 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-S) fore <05
o, =

o(w) (1+5) 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 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 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
walter 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,
U0, with a solid density of around 10 g/cm’® is the predominant aerosol material, As the
m!eracnon 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,O; Si0,,
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 15 taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 g/em?.

Note that the mean aerosol particle size predicted by the VANESA code [6] is correlated with
the particle material density to the -1/3 power. This correlation of aerosol particle size with
particle material density was taken to be too weak and insufficiently supported by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initial Bubble Size. The initial bubble size is calculated from the Davidson-Schular
equation:
Db = [E) I cm
p 2"

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, fg(p,~p 1"

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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%4 1-2  STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R(2009) 5 @ $k ¥ K OVEk B o Hif 22

9.2.1 Aerosols in the RCS

QMJIEHI

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
betwce 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.

Further interesting measurements for purposes here were six isokinetic, sequential, filtered samples located
about 13 m from the bundle outlet. These were used to follow the evolution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the range(elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 um) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter

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

9.2.2 Aerosols in the containment

9.2.2.1 | PHEBUS FP

The acrosol 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 um before stabilizing at 3.35 um; acrosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (ds) of particles in
FPT1 was seen to be bctwccn| 0.5 and 0.65 pmi 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 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 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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TEARAKALTHY, MWK T IHERENRRELS RLHEMTH -7,
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% 1 : NRPB-R322-Atomospheric Dispersion Modelling Liaison Committee Annual

Report, 1998-99
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NRPB-R322 ANNEX-A [2.2 Todine] Dk

2.22 | Meadow grass and crops J

Methyl rodide

There are fewer data for methyl iodide than for elemental iodine. but all the data indicate that
it 15 poorly absorbed by vegetation. such that surface resistamce is by far the domumant resistance
componant. The early data have been reviewed elsewhere (Undarwood. 1958, Hamper eral, 1999) and
no substantial body of new data is available, The measwmed values range betweaen 107 and 107 m ¢
opproximately, Agam, thete @re o strong reasens for tolang r; o be a funchion of windspeed. so it is
recommended that v, i3 taken o be a constant, Based on the Hmited data available. the “best indgement’
value of v s taken as[10-" m s 'Jand the *conservative’ value as 107 m s, Where there is uncerainry
as 10 the chenmeal species of the iodme. il is clearly safest to assune et it 18 all in elapental fonn fom
the viewpoms of naking a contervanive estimate of depositien flux

2.23 Urban
Meilyi todide
Ihere appear to be no data for the deposition of methvl 1odide to buslding surfaces; the
deposition velocity will be limited by adsorption processes and chemical réactions (if any) at the
surface. for wlhich specific data are raguired, No reconmnendations are given in tlus case For vegetation
within the urban area (lawns and parks 2tc). it 15 recommended that the values for extended grass
surfaces be used,
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RIATIN|RZA Tz RFIAT V| BFIFEE |F7A47zlh|grLvvav|v7Lvar| $70veay
(MeV) | &iE% TR | EEME | FTEER | RER TSRS | F oo | 7 smi
0.01  |#2.7x10" |#13.9x 10" [§91.0x 10" [#94.7x10" |#16.0x 10" [593.5x10'7 [#91.7x 10" |#15.7x 10"
0.025  [£8.2x10% [#93.5x 10" |#3.1x 10" [§91.4x10% |#2.2x10" |#1.1x 10" [1.5x10"7 [#1.8x 10"
0.0375  |#8.1x 10" [#91.1x10" [#91.5X 10" |#11.6X 10" [#99.5x 10" [#91.1X 10" |#14.9%x10'® [%78.3x 10"
0.0575  |#3.0x10™ [#91.2x 10" |#1.9x 10" |[#5.1X10™ [§91.1x 10" |#3.9X 10" |#14.9% 10" [#19.8x 10"
0.085  [597.0x 10" [#94.5X 10" |#1.4X 10" [§91.4X 10" |#99.6X 10" |£19.5x 10" [§92.0x10*® [#99.1x 10"
0.125  [#98.0x 10" [#95.9X 10" |#17.3X 10" [#91.8x 10" |$93.9X 10" |#11.0x 10" [%93.0x 10" [#93.3X 10"
0.225  [#95.0x 10" [#94.1X 10" |§12.9x 10" [§97.0 10" |%92.2X 10" |£6.7x 10" [#91.7x 10" [#91.8x 10"
0.375  |%94.1x 10" |#1.8X 10" [#91.3X10" [%96.6X10™ |#1.2X 10" [#3.0x 10" [%18.2x 10" |%1.2x 10"
0.575  [#97.4x10" [#91.6X 10" |#14.0X 10" [$91.1x10" |$91.5X 10" |#17.1x 10" [#96.7x 10" [$91.4x 10"
0.85  |#95.9% 10" [#19.2X 10 [§91.8x 10" [#92.4 X 10" |#12.6X 10" [§94.4 X 10" [%93.8x 10" |#11.7x 10"
1.25  [%97.3x10" |%92.3% 10" |#96.0 X 10" [#91.5xX 10" |%92.6X 10" |#94.8X 10" [#19.8 X 10" [¥y2.4x 10"
175 |#1.9x10" [$91.8x10" [#18.9X 10" |#13.4X 10" [#95.7x 10" |#91.4X 10" |#17.6X 10" [%95.6 x 10
225 |%91.2X10" [#1.1x 10" [§93.2X 10" [#12.5X 10" |§17.1X 10" [$91.6X 10" |#94.4X 10" |#16.0x 10"
2.75  [#91.3x10" [%92.3x 10" |#16.3x10™ |[#3.2 X 10" [$12.3X10" |#91.8X 10" |#99.4x 10" [#8.8x 10"
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