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— 07, SRR SR MR T 2 X O 2 R EIC B IT DI EE O KR~ DB HIZ DWW T,
KEICB I S B AN S Hif~ == 7 /v (NUREG/BR-0150Vol. I,Rev. 4 RTIM-96 Response
Technical Manual) (23T, TEEBEAMEIE ] 218E L25GAOKHRMZ 1K & LT 5,
ARFMIC IV T, Hbikfe e 2 1 e & OE L7280, UM E o2& 1 FE T
HEN5Z Enb, 10 B & RE LTS A IS TR EDE O iR — R0 10 %5 R 5
TH0, FEMEEICEITRV, 2L, BAREIRITOMKRERD I 70 Ry v A
TRIC L DA HREIID/ QOB DR ELZIT D EEZLND, LinLeN b, BRARKE
FrEREMIL 50em LA LD a7 ) — MBECHERR SV THRY, 77U R v A U T~ #RIZE D8
E<HET InSy LTI A SN TV D72, BRRSERITNOMENEML T, BEMEDH
Wi (100mSv/7 HIH) 222 Z &iTneEEZ D,
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7. FEHEMEHEIC AW REE R ORI N T

BIE < Tl A FEfE T 210272 o T, BRIV D KRR HONWT, Zo%SM%
MR LTz, TR, £T-1~RT-5I1TRTERY, ZhET, BTV TE
1991 4F 11 A5 1992 4F 10 A £ TO 1 FEMOKGEMIT, BEERFOEIT 10 £/ (2002 4
1 A~2011 48 12 H) OKGBUNFERIC I DMEDHR, FABNL RoTNDH I &
b, BEMHIICHWDREEMFORE L E1T o7,

BB L7z 2012 45 1 205 2012 4F 12 H £ T LAEMORREMEIZ WL, HEE
IRFOEIT 10 42 (2002 47 1 A~2011 4F 12 H) K OYHiOEIT 10 4 (2008 4 1 H~
2018 4F 12 A (2012 0> 1 M ZBR<)) OREBUARERIC X 2 BELITV, BN OREE
PEDFEREAT > TN D, ZOFRERIZONT, HFERIZBIT ORE-REZER T—1 LR 7T—
6~F 7912, SRIORE-EER T—1 LOE T—-10~F 713 (TR~ 7T,

(1) BEIE

a. MEICHW-BLIRIEE
KGRI ORFNEE TR T DI 72 o TUE, JEFIIRIE < G _E B 2 e A R
ERWTRET 200, #IEEFHECIHRTFMICH EREZERT 2 bdHD 2L
DG, HERRE R ST 2 E T H1EE 175m (1B 71m O B 115m) 0BT —
Iz, 25 & L TER 7om (MBS 1om) OBIT —% 2 W TRIEETT-> 72, &
SBMBHORLEZ X 7—1 1R,

b. 7 — X i
R (FREERE) 020024 1 A~20114F 12 H (10 4fH)

e (5E) 12008 4 1 H~2018 412 A (2012 4FE & FR< 10 4Ff#])
BOES (TER) 1991 4 11 H~1992 4E 10 H (1 4E[#)
BOEF CBTBiRE) @ 20124 1 H~20124F 12 A (1 4F#H)
c. BENIE
F 3 fikiiE

(2) HERH

R T2~ T—5 IWERDKIEFMOMEM R 2, R T—6~FK 79 [CTHERFOR
BEMORTERERZ, K T—10~F T—13 25 RIOKRE KM OBRERE R 27T,
Pk, AT WZRAERESIHC O TR, 5 7Tom (Mo b 10m) TOBHLST
IX28TEADH B, FEAME (ER=E) Y CEAINZHAN 1TETHY, 5 175m
(Hi & 7lm) COBRETIX 28FHE D S 5, HEAUE (fGRFE) shCEHSN-H
HRN5ETH o7,

—J, BRI Z BT O TZRESRAHTHOW TR, HRERFOREHEICR T 5
FERTIE, £ 70m (M1 B 10m) TOBBPSTIZ 28 HAD 5 b, AEALE (LK)
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S CEAIN-HEN 1ETHY,

b, AEKME (ERR=) SN CTHEASNIEHR IR0, £,

T DREFR T,
TOBRELE BITAR

e 70m (M1 & 10m) K OVE S

FRTIREHHOKRGIREZRE L THD LW LI,

i 175m (M1 & 71m) CTOBMARTIX 28 THE D
A EIORFHEIZI

175m (H#b b 71m L O & 115m)
UKUE (fEMR) SYCHEASNHBIF o2 &b, RE

FT—1 REEHEMR

TREAE B Bl PR LTS

1991 4F 11 B ~ 5 70m JEUF HHBUAEEE | A 9
1992 4510 H (Hh_E= 10m) JRGE HBUEEE | FEA 8
(FERHEE 1 2002 4F 1 A L 175m JEV A HHBRAREE | SEHL 5
~2011 412 ) (1 L T1m) G HHBUBUY | 7 L
2012 FF 1 H~ T 70m JEUF HHEBRAREE | A 1
2012 4F 12 H (b b5 10m) JEOR HBUSEE | HEAIZR L
(FERHE : 2002 4F 1 A L 175m JEL A HHEAR RS | BERIZ2 L
~2011 412 1) (H_F- 71m) JRGE BB | HEE L
2012 4E 1 H~ %5 70m JELFA) HHEAR RS | ZERIZ2 L
2012 4 12 A (3t E7 10m) JRGE BB | k7 L
(FERHEE : 2008 4F 1 A 5 175m JE A HHBUBR S | SERIZR L
~2018 4= 12 ) (M b7 7im RO 115m) | g HEEE | 2817 L

72




FT7—2 FHWER (@A) (BEE 70m)

B & A O A A

T (B 70m, Hb 7 10m) 1991 4F 11 H ~1992 4E 10 H
WRHIIM - Bty A S (B

T 70m, M b 10m) 2002 4F 1 H~2011 4 12 A

€L

(%)
e A4 WA FEHIPR S *'Jff

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | “F¥)fE 1991 O#AR

[ ER TR | x A
N 6.78 6.42 4.08 4.87 6.19 7.63 7.40 7.86 6.30 6.35 6.39 3.32 9.19 3.58 X
NNE 372 3.90 2.58 4.16 2.76 2.82 2.98 221 2.09 2.52 2.97 3.97 4.67 1271 O
NE 3.58 3.15 2.49 322 4.67 4.19 4.66 3.60 3.09 3.05 3.56 7.22 5.29 1.84 X
ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 5.53 4.50 5.74 3.61 7.67 3.81 X
E 4.48 5.99 523 6.04 6.99 545 6.57 6.57 5.96 5.06 5.83 2.94 7.67 3.98 X
ESE 2.67 2.81 2.30 321 2.83 2.33 2.46 2.68 2.72 1.66 2.57 4.02 3.56 1.59 X
SE 4.61 5.99 5.17 5.05 6.44 5.02 592 6.12 543 4.80 545 5.76 6.93 3971 O
SSE 1.67 1.97 2.19 1.91 2.13 1.86 1.97 2.18 1.58 1.90 1.93 3.34 241 1.46 X
S 291 247 3.16 2.68 3.01 3.34 3.36 391 3.48 3.80 321 4.62 431 2.12 X
SSW 7.84 6.91 7.98 6.65 527 6.86 5.62 731 731 7.15 6.91 6.55 8.97 4841 O
SW 12.07 11.53 16.25 13.46 11.77 13.45 11.53 12.58 15.60 1527 13.37 7.61 17.60 9.14 X
WSW 3.88 3.41 4.86 442 3.14 4.73 421 4.08 4.66 4.98 424 423 5.71 2781 O
W 12.01 10.50 11.59 12.47 11.03 11.71 12.16 11.99 11.77 12.45 11.77 12.67 13.23 10.31 O
WNW 14.06 15.20 15.26 13.55 11.14 10.93 9.78 9.64 9.95 10.12 11.98 18.84 17.44 6.52 X
NW 5.19 6.01 5.09 5.40 6.27 7.41 6.59 6.55 7.30 8.19 6.38 4.11 8.81 395 O
NNW 2.99 2.89 2.09 2.04 2.28 3.09 2.34 2.09 2.55 224 2.46 3.20 3.40 152 O
CALM 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 523 3.98 7.17 328 O




V-1

F7-3 FHRER (REH) (FEE 70m)

B & A BOMN A A

1 (S 70m, H 5 10m)
SREHEAR - N A S (R

= 70m, Hi & 10m)

1991 4 11 H~1992 4 10 A
2002 4= 1 A ~20114 12 H

(%)
pr=s [
wr 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | FHAME ® ’Eifg AR 5 ;J%E’E#R

JEGE (m/'s) LR TR | <FEA
0.0~0.4 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 523 3.98 7.17 328 O
0.5~14 34.04 34.09 31.73 33.29 38.00 3573 40.82 38.53 37.30 39.08 36.20 25.93 43.16 29.25 X
1.5~24 29.75 28.20 28.64 30.49 28.23 31.70 29.52 28.47 30.39 28.80 29.44 29.84 3221 2668 O
2.5~34 16.45 16.81 17.14 16.74 14.32 16.95 13.26 15.18 15.24 15.79 15.81 16.85 18.85 1276 O
3.5~44 8.41 8.58 9.44 8.46 7.54 7.88 6.84 7.66 747 6.76 7.92 9.94 9.89 5.95 X
4.5~54 3.59 4.06 4.72 3.68 3.46 2.55 2.14 3.42 3.35 2.35 3.35 5.79 523 1.47 X
55~64 1.28 1.81 2.25 1.42 1.34 0.97 1.02 126 1.17 0.99 1.36 3.58 231 0.41 X
6.5~7.4 0.65 0.66 0.86 0.56 0.35 0.30 0.27 0.41 0.33 0.18 0.46 2.35 0.97 -0.05 X
7.5~84 0.25 0.36 0.32 0.15 0.11 0.09 0.04 0.15 0.08 0.05 0.16 1.03 0.43 0.11 X
8.5~94 0.11 0.05 0.16 0.02 0.03 0.03 0.04 0.03 0.00 0.01 0.05 0.48 0.17 -0.07 X
9.5LL 0.06 0.01 0.06 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.02 0.23 0.07 -0.03 X




F 74 FHRER (BUA) (BE& 175m)

BOE AR U B S (BEE 176m, M EE 71m) 1991 4F 11 A ~1992 4E 10 H
HWEEFHAME ;- N B A (BEE 175m, #E BE 71m) 2002 4 1 H ~2011 4E 12 H

-1

(%)
CHIEE e T A FEAIR S *'Jff

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | EHME 1991 OHAR

A R | OFBR | x3s
N 2.61 2.85 2.05 233 2.73 3.15 2.89 3.12 3.15 2.57 2.75 241 3.61 188 O

NNE 3.27 3.43 2.11 3.16 3.70 3.64 3.77 3.84 2.82 2.66 3.24 3.45 4.58 1.91

NE 7.31 7.60 4.20 6.63 7.85 8.08 9.13 7.12 5.48 6.41 6.98 6.98 10.29 3671 O
ENE 6.50 7.58 573 6.35 7.88 6.27 6.40 6.37 6.55 5.90 6.56 428 8.16 4.95 X
E 525 5.99 5.47 5.56 7.59 5.32 6.49 6.23 5.29 4.69 5.79 4.90 7.5 38| O
ESE 2.70 3.53 2.97 3.35 3.43 2.63 3.06 3.55 3.25 2.67 3.12 2.33 3.97 2261 O
SE 2.69 2.78 2.07 2.30 3.13 2.64 2.84 3.04 3.60 2.07 2.72 427 3.87 1.57 X
SSE 3.55 3.53 2.84 3.40 4.26 345 3.77 3.81 3.17 2.85 3.47 3.90 4.50 2.43 O
S 3.12 3.49 2.81 3.05 3.60 2.77 3.84 3.92 3.00 3.29 3.29 426 4.26 231 O
SSW 4.52 4.85 6.46 4.87 4.49 531 513 521 5.37 4.43 5.07 8.97 6.49 3.64 X
SW 7.77 8.00 11.13 8.4 6.85 8.42 7.01 8.03 10.79 9.54 8.59 6.67 12.06 513 O
WSW 6.31 4.59 6.04 521 4.99 5.07 4.58 4.74 5.96 6.00 5.35 7.01 6.92 3.77 X
W 8.24 6.35 9.38 7.96 6.86 8.03 7.68 8.11 9.40 9.59 8.15 7.83 10.70 5.61 O
WNW 15.11 14.49 17.51 18.32 13.32 14.88 12.86 14.19 13.60 15.58 14.98 18.58 19.16 108| O
NW 15.64 15.19 14.56 14.34 14.93 15.76 15.83 14.00 13.57 17.17 15.08 9.44 17.59 12.58 X
NNW 3.95 4.02 3.30 2.70 2.95 3.62 3.29 3.35 3.51 3.24 3.39 2.89 4.36 243 O
CALM 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 1.35 1.47 1.83 2.11 0.83 O




F 75 FHRER (REH) (FE& 175m)

BOE AR U B S (BEE 176m, M EE 71m) 1991 4F 11 A ~1992 4E 10 H
WEEHIR - BN B A (B 175m, Hit B 71m) 2002 4E 1 H ~2011 4 12 H

9-L

(%)
e a4 W A 2R R HIE

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | FEfE 1991 O#AR

JEH (nv's) LR TR | XFEA
0.0~04 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 1.35 1.47 1.83 2.11 0.83 O
0.5~14 9.43 8.36 7.98 8.18 10.11 836 10.99 8.87 9.64 9.20 9.11 7.71 11.38 6.84 O
1.5~24 12.93 13.70 12.09 12.06 15.86 12.66 1536 14.10 14.75 13.93 13.74 12.48 16.87 1061 O
2.5~34 14.26 14.48 13.32 12.39 14.62 15.09 14.91 15.12 14.79 14.98 14.39 13.76 16.49 12.30 O
3.5~44 12.70 13.10 12.70 12.33 11.94 14.10 12.74 13.00 12.16 12.46 12.73 13.48 14.15 11.30 O
45~54 10.22 10.40 10.27 10.16 9.33 10.24 8.91 9.83 10.28 10.89 10.05 10.97 11.39 871 O
55~64 8.46 7.95 8.74 9.00 7.87 8.79 7.94 7.75 7.62 8.29 8.24 9.28 9.39 709 O
6.5~74 7.33 6.79 7.45 7.43 6.09 7.27 6.67 6.47 6.30 6.58 6.84 6.77 8.03 5.66 O
7.5~84 5.89 532 5.89 6.18 532 6.08 5.28 5.18 5.58 5.60 5.63 535 6.49 4.78 O
85~94 4.62 4.56 4.49 5.68 4.04 4.73 4.19 4.74 4.59 4.57 4.62 4.51 5.65 3.59 O
9.5 12.69 13.60 15.69 14.56 13.38 1171 11.55 13.55 12.81 12.15 13.18 13.87 16.22 1013 O




F7—6 FHMWER (@A) (BE& 70m)

e E AR BN A G (BEE Tom, H8 EE 10m) 2012 £ 1 A ~2012 4 12 A
RS - g A A (BEE 70m, HB EE 10m) 2002 A4 1 H ~2011 4 12 H

L-L

(%)
e A W e i H1 PR HIE
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | SEEIfE 2012 OHAR
[ RR TR | xR

N 6.78 6.42 4.08 4.87 6.19 7.63 7.40 7.86 6.30 6.35 6.39 6.73 9.19 3.58 O
NNE 372 3.90 2.58 4.16 2.76 2.82 2.98 221 2.09 2.52 2.97 2.50 4.67 127 O
NE 3.58 3.15 2.49 322 4.67 4.19 4.66 3.60 3.09 3.05 3.56 3.24 5.29 1.84 O
ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 553 4.50 5.74 6.13 7.67 3.81 O
E 4.48 5.99 523 6.04 6.99 545 6.57 6.57 5.96 5.06 5.83 6.23 7.67 3.98 @)
ESE 2.67 2.81 2.30 321 2.83 2.33 2.46 2.68 2.72 1.66 2.57 2.41 3.56 1.59 O
SE 4.61 5.99 5.17 5.05 6.44 5.02 5.92 6.12 543 4.80 5.45 6.49 6.93 3.97 O
SSE 1.67 1.97 2.19 1.91 2.13 1.86 1.97 2.18 1.58 1.90 1.93 2.19 241 1.46 @)
S 291 2.47 3.16 2.68 3.01 3.34 3.36 391 3.48 3.80 321 5.18 431 2.12 X
SSW 7.84 6.91 7.98 6.65 527 6.86 5.62 731 731 7.15 6.91 7.45 8.97 4.84 @)
SW 12.07 11.53 16.25 13.46 11.77 13.45 11.53 12.58 15.60 15.27 13.37 10.95 17.60 9.14 O
WSW 3.88 3.41 4.86 442 3.14 4.73 421 4.08 4.66 4.98 424 4.00 571 2.78 O
W 12.01 10.50 11.59 12.47 11.03 11.71 12.16 11.99 11.77 12.45 11.77 11.42 13.23 10.31 O
WNW 14.06 15.20 15.26 13.55 11.14 10.93 9.78 9.64 9.95 10.12 11.98 9.27 17.44 6.52 O
NW 5.19 6.01 5.09 5.40 6.27 741 6.59 6.55 7.30 8.19 6.38 7.52 8.81 3.95 @)
NNW 2.99 2.89 2.09 2.04 2.28 3.09 2.34 2.09 2.55 224 246 2.43 3.40 1.52 O
CALM 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 523 5.86 7.17 3.28 O




® 717 FHRER (REH) (FEE 70m)

i A N A S (BEE T0m, BB 10m) 2012 4E 1 H ~2012 4 12 H
RS - g A A (BEE 70m, HB EE 10m) 2002 A4 1 H ~2011 4 12 H

8-L

(%)
s . \ 7
e 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | ¥ *ﬁzﬁ fﬁ el C;F TJ%/'E?R
JE G (m/s) BR TR | x3EH
0.0~04 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 7.17 3.28 O
0.5~1.4 34.04 34.09 31.73 33.29 38.00 35.73 40.82 38.53 37.30 39.08 36.20 38.52 43.16 29.25 O
1.5~24 29.75 28.20 28.64 30.49 28.23 31.70 29.52 28.47 30.39 28.80 29.44 30.05 3221 26.68 @)
2.5~34 16.45 16.81 17.14 16.74 14.32 16.95 13.26 15.18 15.24 15.79 15.81 15.76 18.85 1276 O
3.5~44 8.41 8.58 9.44 8.46 7.54 7.88 6.84 7.66 7.47 6.76 7.92 6.46 9.89 5.95 O
45~54 3.59 4.06 4.72 3.68 3.46 2.55 2.14 342 3.35 2.35 3.35 2.30 523 1471 O
5.5~6.4 1.28 1.81 2.25 1.42 1.34 0.97 1.02 1.26 1.17 0.99 1.36 0.71 231 0.41 @)
6.5~74 0.65 0.66 0.86 0.56 0.35 0.30 0.27 0.41 0.33 0.18 0.46 0.21 0.97 -0.05 O
7.5~8.4 0.25 0.36 0.32 0.15 0.11 0.09 0.04 0.15 0.08 0.05 0.16 0.10 0.43 -0.11 O
8.5~9.4 0.11 0.05 0.16 0.02 0.03 0.03 0.04 0.03 0.00 0.01 0.05 0.03 0.17 007 O
9.5 k= 0.06 0.01 0.06 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.02 0.00 0.07 -0.03 O




6-L

FT7-8 FHMWER (@A) (BE 175m)

R OE A PN B S (B 175m, M1 B 71m) 2012 4 1 H ~2012 4 12 A
FERTHART ¢ BN B S (B 176m, H1 b 71m) 2002 4E 1 H ~2011 4 12 A
(%)

pr 2002 2003 2004 2005 2006 2007 2008 2009 2010 011 | g | BEF SRR %E

SE(EN 2012 O

[ R TR | xR
N 2.61 2.85 2.05 233 2.73 3.15 2.89 3.12 3.15 2.57 2.75 2.68 3.61 188 O
NNE 327 343 2.11 3.16 3.70 3.64 3.77 3.84 2.82 2.66 3.4 3.03 458 191 O
NE 731 7.60 420 6.63 7.85 8.08 9.13 7.12 5.48 6.41 6.98 741 10.29 367 O
ENE 6.50 7.58 573 635 7.88 6.27 6.40 6.37 6.55 5.90 6.56 6.66 8.16 495 O
E 525 5.99 5.47 5.56 7.59 532 6.49 6.23 5.29 4.69 5.79 5.99 7.75 384 O
ESE 2.70 3.53 2.97 335 343 2.63 3.06 3.55 325 2.67 3.12 332 3.97 226 O
SE 2.69 2.78 2.07 230 3.13 2.64 2.84 3.04 3.60 2.07 272 2.9 3.87 1571 O
SSE 3.55 3.53 2.84 3.40 426 345 3.77 3.81 3.17 2.85 347 428 4.50 243 O
S 3.12 3.49 2.81 3.05 3.60 2.77 3.84 3.92 3.00 3.29 3.29 3.83 426 231 O
SSW 4.52 485 6.46 487 449 531 5.13 521 537 443 5.07 5.65 6.49 364 O
SW 7.77 8.00 11.13 8.44 6.85 8.42 7.01 8.03 10.79 9.54 8.59 7.46 12.06 513 O
WSW 631 459 6.04 521 4.9 5.07 458 474 5.96 6.00 535 434 6.92 3771 O
w 8.24 635 9.38 7.96 6.86 8.03 7.68 8.11 9.40 9.59 8.15 721 10.70 561 O
WNW 15.11 14.49 17.51 18.32 13.32 14.88 12.86 14.19 13.60 15.58 14.98 14.76 19.16 1080 O
NW 15.64 15.19 14.56 14.34 14.93 15.76 15.83 14.00 13.57 17.17 15.08 15.14 17.59 1258 O
NNW 3.95 4.02 330 2.70 2.95 3.62 3.29 335 351 3.24 339 3.66 436 243 O
CALM 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 135 147 1.60 2.11 083 O




K79 FHRER (REH) (FE& 175m)

e E A BN B A (BEE 175m, H#t EE 7im) 2012 4F 1 ~2012 4F 12 H
WEEFHIRT - BN B S (B 176m, HU BE 71m) 2002 45 1 H ~2011 4F 12 H

01-1

(%)
R s 2 HI PR R HIE

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 | M 2012 O

JELEE (m/'s ) R TR | XFEH
0.0~0.4 1.48 1.73 1.37 2.03 1.44 0.98 1.44 1.39 1.48 1.35 1.47 1.60 2.11 0.83 O
0.5~14 9.43 8.36 7.98 8.18 10.11 8.36 10.99 8.87 9.64 9.20 9.11 9.22 11.38 684 O
1.5~2.4 12.93 13.70 12.09 12.06 15.86 12.66 15.36 14.10 14.75 13.93 13.74 13.84 16.87 10.61 O
2.5~34 14.26 14.48 13.32 12.39 14.62 15.09 14.91 15.12 14.79 14.98 14.39 13.48 16.49 1230 O
3.5~44 12.70 13.10 12.70 12.33 11.94 14.10 12.74 13.00 12.16 12.46 12.73 12.56 14.15 1130 O
45~54 10.22 10.40 10.27 10.16 9.33 10.24 8.91 9.83 10.28 10.89 10.05 10.28 11.39 8.71 O
55~6.4 8.46 7.95 8.74 9.00 7.87 8.79 7.94 7.75 7.62 8.29 8.24 8.39 9.39 709 O
6.5~7.4 7.33 6.79 7.45 7.43 6.09 7.27 6.67 6.47 6.30 6.58 6.84 7.07 8.03 566 O
7.5~84 5.89 5.32 5.89 6.18 5.32 6.08 5.28 5.18 5.58 5.60 5.63 5.89 6.49 4.78 @)
8.5~9.4 4.62 4.56 4.49 5.68 4.04 4.73 4.19 4.74 4.59 4.57 4.62 423 5.65 3591 O
9.5L |k 12.69 13.60 15.69 14.56 13.38 11.71 11.55 13.55 12.81 12.15 13.18 13.43 16.22 10.13 O




#7110 FHBER () (ER 70m)

¥ A N A S (BEE T0m, BB 10m) 2012 4E 1 H ~2012 4 12 H
FEEHHIE - i A G5 (B 70m, HtFE) 10m) 2008 4F 1 H ~2018 4F 12 H

I1-2

(%)
E ¥

\\ﬁfiE 2008 2009 2010 2011 2013 2014 2015 2016 2017 0is | BifE ﬁlﬁ? oo S&%ﬁ

B [ LBR TRR | <3
N T2 736 §.31 §.34 5.99 627 716 9.08 713 13 7.06 £.73 9.29 | O
NNE 291 23 210 232 187 194 283 380 273 394 269 230 442 =
NE 146 360 310 304 313 313 116 312 322 260 336 3 160 s O
ENE 6.10 5.78 5.53 449 527 181 542 7.19 7.02 761 392 6.13 8.40 45| ©
E £33 657 3.06 505 6.40 567 563 386 418 17 527 6.3 231 221 O
ESE 237 268 272 1.66 261 193 155 214 214 177 227 14 318 135] ©O
SE 5.74 6.12 5.42 480 540 6.17 564 440 3.96 337 512 6.40 7.35 28| O
SSE 2.03 218 1.8 189 1.74 188 139 43 31355 394 255 219 487 04| ©O
g 3.43 391 347 381 3.00 433 5.40 528 384 3.76 4 5.18 576 47| O
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ENVIRONMENTAL EFFECTS
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e Water, u_ &= 40 cm sec™!, Moller and Shumann (1970} .,+

—— Water, u_ = 44I cm ssc“, Sehmel and Sutter (1872)

sssnayrrees 047-1.6em G:rnel, R 22 em nc", Sehmel et al. (1974)

——————— 0.7 cm Antificial grass, u, = 19 cm se™", Sehmel et al, {1973}
zp = 3em, 6.8 € u, < 19.5 cm sec™’, Wesely ot al. (1977)
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Fig. 4 Dry deposition velocity as 2 function of particle size, Data were obtained from 2 number of
publications.® —2° The theoretical curve appropriate for a smooth surface is shown for comparison,
Note that the theoretical cuzve is strongly dependent on the value for 4« and that Eq, 22 does not
contain a parametetization for surface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.

14-1 KR& DRI 2 i IEEHE (Nuclear Safety Vol. 19%2)

FE k1:J.L. Sprung %: Evaluation of severe accident risks: quantification of major
input parameters, NUREG/CR-4551 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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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 glcm®) or SiO, (p = 2.2 g/cm?) from the concrete and
UO,(p = 10 glem®) or ZrO, (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 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 keep such a dense material suspended.

(9) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where S is the
weight fraction of dissolved solids. The sign of the change is taken to be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is: -

o(w) (1-S) for e <05
ow) (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 um in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from In (0.25 pm) = -1.39 to In (2.5 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
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,
UO, with a solid density of around 10 g/cm® 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,O0, Al, 05 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 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 caiculated from the Davidson-Schular
equation:

13 V0.4
Db = G(E) -s_ cm
T 80.2

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, = 0.0105 ¥{o, /g(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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%3 9 STATE-OF-THE-ART REPORT ON NUCLEAR AEROSOLS,
NEA/CSNI/R(2009) 5 Dk

9.2.1 Aerosols in the RCS

9.2.1.1 [ 4ECL ]

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
betweenin 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 0.32-0.56 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 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 um before stabilizing at 3.35 pum; aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (dso) of particles in
FPT1 was seen to be between|0.5 and 0.65 umi 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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NRPB-R322 ANNEX-A 2.2 Todine] D

2.2.2 |Meadow grass and crops

Methyl iodide

There are fewer data for methyl iodide than for elemental iodine. but all the data indicate that
it is poorly absorbed by vegetation. such that surface resistance i1s by far the dominant resistance
component. The early data have been reviewed elsewhere (Underwood, 1988: Harper ef al. 1994) and
no substantial body of new data is available. The measured values range between 10 and 10~ m s™
approximately. Again. there are no strong reasons for taking r; 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’
value of v, is taken asaud 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.

2.2.3 Urban

Methyl iedide

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 used.
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