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B2 JRTIFREMNAS OB L OV EIS (NUREG-1465 Table3. 13)

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

Duration (Hours) 0.5 13 20 10.0
Noble Gases** 0.05 095 1] 0
Halogens 0.05 0.35 0.25 01
Alkali Metals 0.05 0.25 0.35 0.1
Tellurium group 0 0.05 0.25 0.005
Barium, Strontium 0 Com 0.1 0

Noble Metals 0 0.0025 0.0025 0
Cerium group 0 0.0005 0.005 0
Lanthanides 0 0.0002 0.005 i]

* Walpes shown are fractions of core inventory.
** See Table 3.8 for a listing of the elements in each group
*** Gap release is 3 percent if long-term fuel cooling 1s maintained.
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Finally, there isa geﬁeral expectation that the p;'hysical and chemical forms of the revised
source terms as defined in NUREG-1465 are applicable to high bunup and MOX fuels.
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a2 Release Fractions'

The core inventory release fractions, by radionuchide groups, for the gap release and early
in-vessel damage phases for DBA TOCAs are listed in Table 1 for BWEs and Table 2 for PWEs.
These fractions are applied to the equilibrinm core inventory described in Begulatory Position 3.1

For non-TOCA events, the fractions of the core inventory assumed to be in the gap for the
varions radiomiclides are given in Table 3. The release fractions from Table 3 are used in
conjuiction with the fission product inventory calculated with the maximum core radial peaking
factor.

" The releass fractions listed here have been datenminad to be acceptable for use with currendy spproved TWE: fine] with 3 pesk
b 1 to 62,000 MWDYRIT. The data in this section may ot be applicable to cores containme nuiwed ordde (MOX) fuel
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ol (MOX &k} ™ o (MOX Rk}
Bh* B
Fi A 1.0 1.0 1.0 0.97 0.96
IES 0.75 0.85 0. 82 0. 60 0. 62
T 0.75 0.75 0. 75 0.31 0.55
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avand [=A=]
%5 7% ERI/NRC 02-202 (2R DHMIAE G~ D (ERBEFERAR
Table 3.1 PWR Releases Into Containment (High Burnup Fuel)*
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 04 (05) 14 (13) 20 (20) 10.0 (100)
Noble Gases 0.05; 0.07; 0 07; 0 07; NE® 0.63, 0.63; 0 63; 0 65; 1.0TR 03 (0) 0(0)
(0.95)
Halogens 0.05 (0.05) 0.35; 0.95TR (035) 0.25 (0.25) 0.2 (0.1)
Alkalt Metals 0.05 (0.05) 0.25; 0.90TR (0 25) 0.35 (0.35) 0.1 (01)
Tellurum group 0,005 (0) 0.10; 0.30; 0.30; 0.35, 0.7TR 040 (0.25) 0.20 (0.005)
(0.05)
Barium, Strontium 0 (0) 002; "% (0.02) 0.1 (0.1) 0 (0)
Noble Metals (0) (0.0025) (0.0025) (0)
Mo, Te 0 015,02;0.2;0.2; 0.7TR? 002;0.02;0.2;0.2; TR 0;0; 0.05; 0.05, TR
Ru, Rh, Pd 0 0 0025; 0.0025; 0.01,001; | 00025; 0.02; 0.02; 0.02; TR 001;0.01; 0.01; 0 10, TR
Cerum group {0) (0.0005) (0.005) 0)
Ce 0 0.0002, 0 0005; 0.01;0.01; | 0.005; 0005, 0 01;0,01; TR 0
0.02TR
Pu, Zr 0 0.0001; 0 0005; 0,001; 0.002; | 0005,0005;0.01;0.01; TR 0
0002TR
Np 0 0001;0.01; 0.01; 0.01; 0005; 0 005; 0.01; 0.01; TR 0
Lanthamdes (one group’] 0;0; 0; (0) 0.0005; 0.002; 0.01 (0.0002) 0005; 0,01; 0,01 (0.005) 0; 0; 0(0)
La, Eu, Pr, Nb 0;0 00002; 0.02TR 0005; TR 0; TR
Y, Nd, Am, Cm 0;0 0.0002; 0.002TR 0.,005; TR 0; TR
Nb 0;0 0.002; 0.002TR 0.005; TR 0; TR
Pm, Sm 0;0 0.0002; 0.002TR 0.005; TR 0, TR

* Note that 1t was the panel’s understanding that only about 1/3 of the core will be high burnup fuel. This 1s a significant deviation from the past when accident
analyses were performed for cores that were uniformly bumed usually to 39 GWd/t

PR

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
TR = total release. The practice in France is to assign all releases following the gap release phase to the early in-vessel phnse
NE= No entry; the panel member concluded that there was insufficient information upon which to base an informed opinion.

Barium should not be freated the same as Strontium. There is experimental evidence that barium is much more volatile than strontium. VERCORS and

HI/VI (ORNL) experiments cited; these show a 50% release from the fuel and a 10% delivery to the containment. Strontium has a 10% release from fuel and
2% to the containment, based upon all data available to date.

5 8 & ERI/NRC 02-202 |

Table 3.12

MOX Releases Into Containment*

Three panel members retained the NUREG-1465 lanthanide grouping, e.g., one group, while two panel members subdivided the group into four subgroups.

BT DB~ D i (MOX BREF

Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 0.3;0.4,0.4; 0.4, 0.4 (05) L4; 1.4; 145 1.4; 1.5 (1.3) 2.0 (2.0) 100 (100)
Noble Gases 005, 005, 005; 0.05;007 0.65; 0.65; 0.75; 0.93; 0,02;03,03; TR (0) 0 (0)
(0.05) 0.95 TR(0.95)
Halogens 005; 0 05; 0.05; 0.05; 0.07 0.325; 0.35; 0.35, 0.375; 015; 0.2; 0.25; 0.25; TR 0.2; 0.2; 0.2; 0.2; TR (0.1)
(0.05) 0.95TR (0 35) (0.25)
Alkali Metals 0 05; 0.05; 0.05; 0.05; 0.07 0.25; 0.30; 0 30; 0 30; 0.65TR 0.25; 0.25; 0.30; 0.30; TR 0.10, 0.15; 0.15,0 15, TR
(0.05) (0.25) (0.35) {0.1)
Tellurium group 0; 0; 0; 0.005; 0.005 (0) 0.1; 0.15; 0.3; 0.35; 0.7TR 0.4; 0.4; 0.4; 0.4; TR (0.25) 0.1;02;02;02; TR (0.005)
(0.05)
Barium, Strontium NE?, NE, NE; 0, 0 (0) NE, NE, NE; 0.01; 0.1 (0.02) NE, NE, NE; 0.1; 0.1 (0.1) NE, NE, NE, 0; 005 (0)
Noble Metals (0) (0 0025) (0.0025) (0)
Mo, Tc NE, NE, NE; 0,0 NE, NE, NE; 0.1; 0.1 NE, NE, NE, 001,001 NE, NE, NE; 0.1; 0.1
Ru, Rh, Pd NE, NE, NE; 0; 0 NE, NE, NE; 0.05; 0.1 NE, NE, NE; 0.01; 0 01 NE, NE, NE, 0.01,001
Cerum group (0) (0.0005) (0.005) (0)
Ce NE, NE, NE; 0; 0 NE, NE, NE, NE; 0.01 NE, NE, NE; 0.01; 0 01 NE, NE, NE; NE, 0
Pu, Zr NE, NE, NE, 0,0 NE, NE, NE; NE; 0.001 NE, NE, NE; 0.001; 0.001 NE, NE, NE; NE; 0
Np NE, NE, NE; 0; 0 NE, NE, NE; NE; 0.01 NE, NE, NE, 0.01; 002 NE, NE, NE; NE; 0
Lanthanides NE, NE, NE; 0, 0 (0) NE, NE{, NE; NE; 0.005 NE, NE, NE, NE, 0.01 (0 005) NE, NE, NE; NE; 0 (0)
0.0002)

TR =

e om -

(s

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
total release. The practice in France 15 to not divide the source term into early in-vessel, ex-vessel, and late m-vessel phases.

NE = No entry; the panel member concluded that there was insufficient information upon which to base an informed opinion.
The values i Table 3.12 are for releases from the MOX assemblies in the core and not from the LEU assemblies.
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Table 13. Comparison of PWR high burnup durations and release fractions (bold entries) with those
recommended for PWRs in NUREG-1465 (parenthetical entries).

Gap Release In-wessel Release Ex-wessel Release Late In-vessel Release
Druration (hours) o2z 4.5 48 143
(0.5) (1.5) (2.0} (10)
Release Fractions of
Radicnuclide Groups
Moble Gases 0.7 0.94 0011 0.003
(Kr.Xe) (0.05} (0.95) (0} {0}
Halogens 0.004 037 0011 021
(Br.l} {0.05) (0.35) [0.25) (0.10)
Alkali Metals 0.003 0.23 0.02 0.06
{Rb. Cs) (0.05) (D.25) [0.35) (D.10)
Alkaline Earths 0.0006 0.004 0.003 -
(Sr, Ba) 0} (0.02) [0.10) -}
Tellurium Group 0004 0.30 0.003 040
(Te, Se, S5h) 0} (0.05) {0.25) (0.005)
Molybdenum - 0.08 001 0.03
(Mo, Tc, Nb) (D.0025) (0.0025) (0}
HNoble Metals - 0.008 [0.0025] -
(Ru. Pd, Rh, etc.) (0.0025)
Lanthanides - 1 5107 1.3x10-5
(., La, Sm, Pr, etc.) (Zx107 (D.005)
Cerium Group - 150107 2 4x107
{Ce, Pu, Zr, atc.) (S 107 (D.005)

#1038 SAND2011-01281Z33 1) D AGHNA G~ D it (MOXFRE})

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

Gap Release In-vessel Release Ex-wvessel Release Late In-vessel Release
Duration (hours) 036 4.4 6.5 16
(0.50) (1.3} (2.0} (10}
Release Fractions of
Radionuclide Groups
Moble Gases 0.028 0.86 0.05 0.026
(Kr.Xe) (0.0507 (0.95) (0} {0}
Halogens 0.028 0.48 0.06 0.055
(Br.l) (D.050) (0.35) (0.25) (0.10})
Alkali Metals 0.014 0.44 0.7 0.025
{Rb, Cs) (D.050) (0.25) {0.35) (0.10})
Alkaline Earths - 0005 0.008 ax10™
(Sr. Ba) (0.020) (0.1} (D)
Tellurium Group 0014 0.48 0.04 0.055
[Te. Se, 5h) {0} (0.05) (0.25) (0.005)
Molybdenum - 027 [0.0025] 0.024
(Mo, Te, Nb) (0.0025) (D)
Noble Metals - 0.005 [0.0025] 3210
(Fu, Pd. Rh, eic.} (0.0025) [1)]
Lanthanides - 1.1 =107 3 %107 -
(Y. La, Sm, Pr, etc.) (0.0002) {0.005)
Cerium Group - 1.0 x107 5 x107
{Ce, Pu, 7, etc.) (0.0005) {0.005)

(% 1) ACCIDENT SOURCE TERMS FOR LIGHT-WATER NUCLEAR POWER PLANTS: HIGH
BURNUP AND MIXED OXIDE FUELS, ERI/NRC 02-202, Energy Research Inc, 2002

(13 2) D. A. Powers, M.T. Leonard, R. 0. Gauntt, R. Y. Lee, M. Salay, Accident

Source Terms for Light-Water Nuclear Power Plants Using High—-Burnup or MOX
Fuel, SAND2011-0128, 2011
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B2 v— 7 DONFRIZHWNT

BREDIZHU S VD U EE T D 7 v — 7 ONFR K DR R EN
DISEE 6 D TT 2~ #RI L D RGNS AR O EE R A A %
A VBREIZKT A N —T OWNRE N ENGIE 1 ROBIE 2 125837, &
PRBE FE IR I O MOX R BH T k4~ % NUREG-1465 i FHIZ B3 % B TO#ERR D
H1C, NUREG-1465 (ZH_TRE RUHEIG RE I TV D Te FHS° Ru FHIZD
W, BIE 1 ROBIE 2 1R T &R0, gl s=EAEEmc s 5 H 5
FEIT/ NS, BEEFRC K 8% KIETH O TIE R,

H eI 2R N O BIE < FFIAS SR D ERBEITHL S 3 D b B Iz o\
T. NUREG-1465 (TR SN AKX 7 L —FOWNERE LT 1-131 S B ol
ZRIFR 1 (1/2)10, v T RLF 0. BMeV #UE Ol 2 BIF 1(2/2) 17T,

[-131 Ff &I T e 7 (1) 2358 55%., Cs FHK 12%., Z DA
33% Lo TEY ., y BT FIFX 0.5MeV HRITA A A Xe FH) 258 91%.
aay (1) M9 7%, Cs DK 2%, ZOMMBFI 1% L 7> T,

B 1 (1/2) BREEICHUH S5 B EmE o
R N —T" O (1-131 S 5)

. ) B i e R ) M7
Kifh 7 —~ (Ba) %)
Xe #70.0X%10° 0
15 #78.2x10" 55
Cs H #1.7x10" 12
Te $ #73.8%10" 3
Ba $H #16.1x10" 4
Ru #8 #5.9x10" <1
Ce # #2.2x10" 15
La 1 #11.7x10" 12
At #71.5x10" 100

(1) 7 BRI R
(E2) A2EUE 3HTH Z BRI L 2 HTIZ AL 7K
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BIF 1 (2/2) BRERICHH S0 D M o
BRI NV—T"DONIR (y =R /LF 0. 5MeV #25)

. ) F o e R ) EN
s — (Ba) %)
Xe #78.7x10° 91
R #16.7x10" 7
Cs ) 1.7x10" 2
Te JH #13.1x10" <1
Ba JH 1. 7x10" <1
Ru $ #79.9x10" <1
Ce $ #11.1x10" <1
La $ #72.9x10" <1
= #79.5x10% 100

(1) 7 HEERERHE
(FE2) AZWHdE 347 H 2T A L 2 M1 LD -l

Hh S I =R NGRS O 1T < BEARAE BRI IS 1 B TR0 R PN O ISR PR RS )
SOBEZFERIEOATA v A o H o ~=RITDONT, NUREG-1465 T8 S5 Kk
FEZNV—TDONRERNZFR 2 18T, HA Xe$H) K E5%, ~urr (15H)
D3 85%. Cs A 5%, € DMK 5% & 72> TV 5,
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e RS A SEIRIR OB < FRARCH5 1 % 4B L — 7 D

e /L — EBRE RAD A > v A i B 2 EN
(mSv) (%)
Xe JH #14.1x10" 5
IJH #97.3x102 85
Cs A 34.7x10! 5
Te JH F1.1x10! 1
Ba % #1.3x10! 2
Ru #H $15.1x10 " <1
Ce #H #12.0X10 ! <1
La #H #11.6x10" 2
ARl #18.6%102 100

(E1) FRHE=A R #RICRs T 5 7 B R
(E2) A2EE 3HT A ZUHETILA L 2 HTIZ LD T H
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10.  ERFHEFOFEEMETFHMICE T 2R TIFEMEZRNO L 5 Z D b
DFETEITDOUNT

X
Em&*
b

ARFHI T, & 9 RO T 5 /A ERIG & L TR.G. 1. 195 “Methods
and Assumptions for Evaluating Radiological Consequences of Design Basis
Accidents at Light Water Nuclear Power Reactors” T/RENT- L 9 EDIEE
HEEZHNTWD,

AEIOFHmIZIBWT, L2 FEOMERIZHOWTIE IFEHBERR IFIZERS
ORI 0 I8 28 K OVBR B e SR AT O SR ME AR B 4R1E < B B3 5 4y
A R AZT, WUICHEET D L oGl s T 5,

X 9 FOLFIRIT T D EEEISITHOW T, TR SR~ DRy 54
B4 D RGO FR I AN - NUREG-1465 (Z508k 1385 2 23, TIPS aa N
DWRFHD pH 23 7 L EDOBA L SN TS, AL H>FE0 S buHEk kL HFE
135 &R N &, AWE O RBITeFIRES>FED3 % (0.15 %) ZHEX LW
(95 %ASKIFIR) ) o

A CTRET 23— A0 X 91T, BEROEMAE A 7 LA DR AR
E L, pH JHEEN SN WATREMEDN & 2558 101%, oIk K 5 FA~OiEHEIS 2
RELRDHEDMALHY | JLHRIRE S BOFEEEHPRELS RIVTAKE D
ROFERHE O REL R D, LRI IFRIFZCVHNTORRKLAFICLY —EDK
BENENFIAD D DIt L, A X 5 FILEROERBEN R & FiAD 202 &7
B R FHARZRINS~O R OBLEN D ITAK L > RORENEETH D,
Peo T, RFHIICIlT &L 2 FOLFHIBREEDOTFEREOREIZONWTLUTO LR
DRRET. BRE LT,

NUREG-1465 Tix, &£ 9 FZBO(LFIREEOHFAEEIGIZE L T pI7 OFATD
BEENZMOGTLRITZRNN, X9 F0FEEFEOKEICEL T,
NUREG/CR-5732 ” Todine Chemical Forms in LWR Severe Accidents” Z 5| L
T 5, NUREG/CR-5732 TlX, pH & X5 EFEDOHFEEAIALI AL LT, pHD
KTICES THFR L O B~OERBREIE N EINT 2 M Z RS L & Hic, pH A
BN INDIGEKRORSN2WEAEZNENICON T, BERFELRKEO X HFHE
L REICRE L TS D 77 > Mextd Rl 21T > T\ 5,

pH BN 2 SN TV LG O L HE 1 &, pH BN 2 SN2 WIGH ORE R
ZH 2 RITKRT, PWR T N7 A BEMARARZ FD Surry OFHlAE R TIiE, pH 23
FHEINTWVDEEAITIREEEN 1T Lo TR FIRE 9 BIZRDDITx LT,
pH NI SN TWARWEAICIE, ZIEEENRTRRL Y FE LD, £/, A1
EOFBIZOWVTH EFITNIWEIATHL2N . pHFHBEINTWDEHE LD b,
pHHEE SN TR WGEEDIE I N, IV EL RDOFEIRINTND,
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H1FE ERKESEFO pH A LIS E 0 X ) FLF ke
(NUREG/CR-5732. Table 3.6)

Table 3.6 Distribution of iodine species for pH controlled above 7

[Y

Fraction of total iodine in containment (%)

Plant Accident L(g) L (0 ()] CHSI (g)
Grand Gulf TC ¥ 0.05 0.03 99.92 0.001
TQUV ¥ 0.01 0.03 99.96 0.0003
Peach Bottom AE y 0.002 0.03 99.97 0.0001
TC2 y 0.02 0.03 99.95 0.0004
Sequoyah TBA 0.21 0.03 99.76 0.004
Surry TMLB' vy 1.9 0.03 98.0 0.03
AB Yy 24 0.03 97.5 0.03
S =) PV A =t
H 23 BHRFHSEFO pH I EZZE L 2WEE 0 & 5 # e
(NUREG/CR-5732, Table 3.7)
Table 3.7 Distribution of iodine species for uncontrolled pH
Fraction of total iodine in containment (%)
Plant Accident L () L () rq@ CH;I (g)
Grand Gulf TC ¥ 26.6 153 58.0 0.2
TQUV y 6.6 183 75.1 0.06
Peach Bottom AE y 1.6 21.6 76.8 0.01
TCZ ¥ 10.9 18.0 71.0 0.07
Sequoyah TBA 69.2 9.9 20.5 0.4
Surry TMLB' y 97.1 1.5 0.7 0.7
AB y 97.6 1.2 0.6 0.6

TOXHIT, BEREMORESMZZE LIS B OFMNOSEIZIX,
NUREG/CR-5732 T/R &5 pH FEE STV R Surry O RS RIC Xk 9 F0fF

FEEED TN & T < T EORSFIEEE B8 L /- @) 72 5 4 2 5% &
TAHZE, LWV BANDEZEL, RG1.195 O X 9 FEDOILFTRER DIFAE
S (B3ERZBH) 2HWHZ L E LT,

%5 33 NUREG-1465 & R.G. 1. 195 1281F 5 X 9 EFDLFIERER: D IFIEEIE O Lk

NUREG-1465 R.G.1.195
THEIRE 9 FE 4.85 % 91 %
L PNE S 0.15 % 4 %
AR NN 95 % 5 %
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11.

HRFHI O JEEMERHATIC 3 1T 2 IR AR A & S5 ~ DI Sy AR O
AN RN DN T

(1) JETFmaEeRSE~0m#R & 2 RowEF

JATIFR A ZRNIC B 2 e R IR K > Fo ARIEE I VW TR, (D) R
TP ESITERE (LLF INUPEC) & 9°5,) (Z X2t [k 9 45
NUREG-1465 O Y — A & — 1% T2 iU P ot 2 0 -2 B 3 5 s
] (P 1043 H) (BAF INUPEC #i3E] &3 5,) 128V T, CSEA6 32
BRIZH S MEN RS NLTWD,

FAEOFH I T 2 %2 DL N IR,

JRF PR A d N TOILRIR L D FBOWEREE 249 £T 5 &, FFIH
RGBT D IeR IR K D RO p DIREZ(LIFLL T O TR SN D,

do __

a - 9p
b RTPRARNICE BIRRE > BOBE (4 g/n)
d  BIRIEAER (1/s)

IR Z T, JHAFHRNAEGRNTOILRIRE 5 RORHEE 4 1%
P2 to l 261 D eIk & O IR po L AN ICH T D IuRIR K 9 SRR E p
ZAWT, T L oicksns,

1 P
& L =1 Iog(po j
728 . NUPEC #i53E ClX. Nuclear Technology “Removal of Iodine and
Particles by Spray in the Containment Systems Experiments” Dicak (CSE
A6 FEHR) XV . [CSEA6 FEEROELL T v RDIREL(LTIX, K4l 0 4> THREE
10°p g/m* TH o7 b DA, KFZ 30 53T 1.995X 10" pg/m’ &72%,] L LT
BO, 2o offEs EXITRATE 2 LT, Rk L D FE0BRLEERE
9.0X10" (1/s) MEMENTVD, ZIUIFHEYMD L 5 FOFRERNE
<, AT UVADES TORWVIREE N TCOEBZ BT 5720 B 6D,
728, KIE| SRP6. 5. 2 TITIR AR g N DT 30K X 9 SR EEDS 1/200 (2
2D FETIILHRRE D FOBRENIAEND & LTWD, SEIOFEK —7
Y ADEE, JuFER L D FEDS DF (BRYLRH0) =200 (2B 2 RS,
FGap*ReleaseJ ~ [Late In-Vessel | DFtHIIHET U= (H BRGNS
11. 8 Ffft]) & 725, TIPSR AT IZE L T D B TE E &3 i S
VT U Y E E S O F 100 43 O 1 FREEITAR R 972 e R0 E Tl B AR A 3 A 3
IEE—ETHDL NP> TEY | B FFRAEGENOTTFIRE 5 RiTZ
DIRFB DIFEHHI D B IRILAERE TS U TBRES LD, Lo T, 22T
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RFERNZ IO BIRLAEREEZ#EH L T\ 5,

CSE A6 EBRDFEMNIL AT D Nuclear Technology DI 3\ T BNWL-
1244 B H SN TWVWDH, 2% & LT, BNWL-1244 Fe# O JF k& AR 25N T
FRE O BORFRELZRIZRT, ZOFTHRIREL 5> FOIMIEEIT 10°

pg/m 7o TEY A3 SO FIFMARICRET 5 X O ROEE L
FIRETH D,

23 . BN\WL-1244, “Removal of JTodine and Particles from Containment

Atmospheres by Sprays—Containment Systems Experiment Interim Report”

E o ARERTIE, A7 LAEIME LTT AR Y NaOH) RV SN TWES MR, EERERHIC
IR LA DBEDHIOREDEZHNTWAETZD, AT LA TR DL Z T 720,

BNWL-1244
/ K% 0 4y 0 10° u g/m’
10° 2 G
i ty,p = 12 min
ELEMENTAL NE -
DROP STZE: 210 p MMD
FLOW RATE: 49 gpm
TEMPERATURE: 255 °F
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10 —
iR ~
=3 — P
s o IRF%) 30 47 @ 1. 995X 10" 11 g/m’
p=1
= |
o
-
= o
o
-
S 3
S 10 —
= =
e — 32
[oe)
@ j t1/2 = 540 min
F
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FIGURE 9. Concentration of Elemental Iodine in the Main Room,
Run A6
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RV AT

ZOETNVOMEZLLTIZRT,

JR AP AR ZRN COENIEREEE Z Ve &5 & E%m%%%“
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H1F FHEIC AN R T A—H
N5 A— 4 fif fiis =5
=7 R IAE @ 0.5x10° | Kift 1um O=7 1 > V&
T Y VEE pp (keg/m’) | 3.2X10° | NUPEC #iiE L v
7 a )V LR

KUBRDEE pg (kg/m?) —

IINE NI oD HEAR,
HANMEE g (n/s?) 9.8 HPHER LY
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(2%)
NUPEC 5% 9 4EFE NUREG-1465 0D Y — A & — I % AN T= HeSH P 8 e
EOFMICET 28EE CEAR10F3 A) 1 b

(1) BAATLA

- A A PR R R RT v I EEE & FRRICIULAE LRy,

-Aga TR (A FReHE R UG E AT vl BN S SR RRIZIEAE LRy,

- | TR (FTR) 9.0x104 (1/s) : EAWLER (1)
CSE AGEBRC 0 e = 7 BOWEELAL TIL, BZI05r THE10
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(IRAFT)
CSE FEEBR D FAMEIZ DUV T

CSE EBRDSMF LA 3 SR DO LEEIZ DWW T 2 RiZE L D, CSE EBRD AT
EVA 3 BREDIATHRE BILFE TH Y L CSE RO ERE A2 EH T 5 2 L IX TR
EEBEZBND, £, NUPEC OFEEIZB W TIX, A7 LA KBTS D RO
MO X > BREZKICARLEEREEZREL TNDLED, AT LAKIZED
CV NBEZE~DIBENIL R\, ZHUE, OV NEESEDIENIC L B X 5 FobE %
AL TVDZ BRIV FENEE X D,

%5 23k CSE EEREA LA 3 SHRARITRE AR D bk

CSE FER® Run No. VA 3 5%
A_6(1) (2) A_S(S) A_ll(s) ﬁgﬁ%%
R 7RRAZER Eibs R4 [F/E
SRR RE S
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5 P SR
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(©)
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Gt S OE S
AT A | RICAE D 7L 2L i
*F U CIXERILE
DI &)
WAELZZBE LW
XOFREE | K10° ug/m’ [FAE [Al/E W R X
9 10° n g/m?
(1)R.K.Hilliard et.al, “Removal of iodine and particles by sprays in the containment

systems experiment” , Nucl. Technol. Vol 10 pp499-519, 1971

(2)R.K.Hilliard et.al, “Removal of 1iodine and particles from containment

atmospheries by sprays” , BNWL-1244
(3)R.K.Hilliard and L.F.Coleman, “Natural transport effects on fission product

behavior in the containment systems experiment” , BNWL-1457

* 1 HARWWEREOFRHIZITE 1 H O AT LA BEDFETORMNEZRN
EOFRREDEEZHNTW S,

* 2 IR ERBERAR L) Ik o — o v X DT AE

* 3 AR SR IRAAR RS Ik 2 — 2 o X O AE
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HIRILAE DR D fr— A
DILFBEIZHOWTIE, A7 AHD
7o, PIHAEE LV 1/200 DL HEF L7721

7) B bLD,

C . GAS PHASE CONCENTRATION, ug/m3

9

Concentration of Elemental
Icdine in Gas Space, Run A-5
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Concentration of Elemental
Iodine in Gas Space, Run A-11l
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%55 RIRT,

INEY . By N TEOIREEEE T CV A ~DIEFER L 5 FoHEIS %t
L CEREN NSNS, BATOISMIEIRY & E X 5D,

AR RERT R

(# v M4 7 DF=200 %)

NR— 25 R AT

S PRk 12 4y e
(FIHD) (PLA5HE 9E-4  s™)

40 ¥[8

SR I

Ak

(A-5 FEBRHE T D 34 e[ (G4
FEARR) A E LT )

55K RERRTRE R

N— A5 JE P FARAT
TLEIRD CV A~ D I E 3. 6E4 3. TE-4
A UFLA X U B (1.00) * (1.03) *

XMy AREIAN— AR H T D EIE
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12. ERFHEFOFEEMETHMMIZB T 2R TIPSR A T LA b5=T 1
VILDIRERE DR EIZDONT

R FEIRFITIF 0D DS AR S~ S5 T 28R R IR O T E X
%%@Wﬁﬁi?&<va4_i5%£%®@%miof%\E%ﬁ%mﬁ

N TORFEEN B LT 5, [>T, NUREG-1465 <° MAAP (2% Z 1 & D38
2RI, FHEE T A BOIEERICE S IR E SN EENTRINTEY,
FETA RTHINOROBEIZOWVTREIN TN D,

IDHYBHLZT R Y NICKTDHEAT VA MBROBEIZOWNTIX, BENA FIZ
ARt iT e b o0 Rl CTHIA E LTS5 & L7 NUREG-1465 TILE D
PO WTHYNZEETHZ L EINTNDH I EBEEE X, SRP6.5.2 128\
TRENDET B Y IIKRT 5 AT LA ZhF K Y NUPEC FEBRAE RIZ DT R
TVUVANEERNDLZ L LT D, HEDEZITITOWTLL MR LT,

(1) SRP6.5.2 =7 1 VLT B AT LA RO
KE SRP6. 5.2 T, AV VAHIBRICBITAA T LAIZL =T Y LD
Rl E A L FToRIC IV EH LTV D,
ZoFmRIL. KEHE T T~ ~ (US-APWR, AP-1000) D% EFHEEF G 12 xf
THIHEICBWTHLHAWSNTEY ., £72, Y ET T 7T MEfra— R
Td 5 MELCOR <2 MAAP [ZHLAIAENTNDHDTH D,

s = 3hFE
2VsD
As ¢ AT VA BREHRE
h AT VA RS T E S
(YA 3 58 19.7 m)
Vs AT LA TR D IRFH
(A3 =% 65,500 ™D T % )
Fo: AT LA it
E : IR
D : AT LA R E R

F7-. KERGL 195 TH, =272V LORATFLAGERLELTTROEEBY
SRP6.5.2 2’ ARE S LT\ A Z E B A VLT 5

2.3 Reduction in airborne radioactivity in the containment by containment spray systems that
have been designed and are maintained in accordance with Chapter 6.5.2 of the SRP*

(Ref. A-1) may be credited. An acceptable model for the removal of iodine and
particulates is described in Chapter 6.5.2 of the SRP.
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(2)

a.

b.

AT VLA (E/D) OREIZHONT
ASEIOFHITIZ, E/D & 7T ERE LT, TORZLEIZHOWTLLFIZRT,
NUPEC Bk
[EE I NGE ML TN (PR 2B SRR R ) BT o/
FEdEE ek 16 4 3 A MEREAN R8BI Itk W\ T,
VBT T T MRED AT LA ORHFAT O TR & ORI 23 2L
TOBYEINTWD, TOMELEH L, ARFHlTIEZA 7 LA 2=
(E/D) %# T LERET D,

X5z, FEBICEETROBWROEE OfER & FE#RIC, NUREG-1465"7HFFl L7z =
FaYAREHEEFERRUTBERTRLL, b, PWROEBEIZ HNUREG-1465T
FAWTWAED=1DEIZR 7L 412 L 3BREDRLZB/NFEL. - OREOEDOEITNT
CTHREERLITIF-RTAH - LA D, ik, BWROBEES L RREICESER (LW
KED ImL A7 S AREDES AT LA HETOFRELI Y LRENILERFLTY
Do

0 RILA kBB ERME £
~ UChizgFhslEHEE
] LRBERDOL
:ﬁ:’is
= - Evaluation by NUREG-1465% = 3hF E
“é for this test** e 2V D
g0 Efi“ E/D=1(m")

E x l-. 5o 5 Natural removal data
I N R EHHEPWREH
g y '-_. - Df E/D{~T} based on test data h=18m) J
X 00 o _t‘—-s ______ -« - V=122(m")
o-w 50 180 300 420 540 660 780 F=0.020m"{ hr)

Time after spray initiation (min)

E3.2-12 PWRIEHRE (EASEMH) &R L NUREG-1465-Fffl & oo Ehgk

13 S~ H

1A 3 SHEDOA [ ORI CTIX, NUPEC BifgidBRic i3 &, E/D=7 £ L C
W5,

NUPEC fEHERBR Cld, PCCVA N—T"7 T "DV ET T 7 5 2 MR
EREL, AT VAL DREDREMR LTRER. A7 VA kL 1. 5mn
DEMEO T T, E/D=T LOHERENELN TS

PCCV 77 v ks LHigk CV 7°F > h DA 3 B CTIE, ERFHFEFOIRE S
JEJNZOWTHEHTFTOERH DD EEbivs iy, CSE EBRTORENS
BE, [ENEOFMEOENN AT LA NRITE 2 D8BTS 00| ﬂ
L. A7V ARRIFIRELSEELH 252 kﬂbﬁé(%ﬁlﬂﬁ)

X o T, NUPEC OFEEFER TH D E/D=T AT H7-DI12iL, A7 1A
KIBEMN 1.5 mm &2 BRI B0 2 & ZHERTHMNERD D,

AT VAR DN TIE, AT LA XV S5 B O fit s Tk
EFHHLOTHY, A3 FROGE. A7 U ARAE 1.5 mm LT Z2E#ET 5
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Z0IZiE, AL AR TR 100 w'/h BUNETH S, SO TH
W2 IA 3 SO REBMA R A 7 L A JiigiX 140 m’/h (> 100 m’/h) TH
D, A7 AREE LS mm UL FZERTE TWAHD, E/D=T ZHT %
ZEiFREThD,

(3) =7 Y VREHEORH

(1) T/RL7ZSRPE.5.2 D=7 0 Y JLIxT HAT LA fEI THO AT L
AEOXEH, (2) TRLEAT VA% (E/D), A3 B THORY
VAR P S, A7 VA FHIBROBEBE R RA T LA iEIc T T 1 Y LR
B EAZBHE LT,

ZZTOFETIX, ARIOFMEHESEEZZRB L, A7 LA T 5H-OOE
Hean 2 (NEBMB A T VAR T L35, ZogA, REBNESRA T L
ATMEH /NS, ZOIA—HFHA /NI W, 2O, FHlZBVL T,
JA TIPSR ZEN T AT LA KIS 72 WHEIR GEA 7 LA fHIR) D D
TEEREBLTC, =T u Y ABREREAEBLTWS,

FEAT VA BRI, AT VAL DT v VRENRZER:
FINZ RIATe Z L IFTERWVD| RIS RN ZE KO RRIC & D IREG 2R
IZX o T AT LA HINGER N AT LA SBIICBITT D 2 & T, BB
IZhREEIND,

KIE Regulatory Guide 1.183 Tlk, A LAk T7 a Yy L DOBREY)
REFHNT DBRITITIERA T VA IR A BET D2 & AT VAR EIER T
LA B OIR G RN G ITIEAR 7 LA 1 LIFIC 2[R T & LTWnWD 2
EMDL, BEIOFHITYH, AT LA HEEZZE L, IREFIGITEAT LA
RIS L R 2 fEER D 2 & £ 95 (If-2 &),

FEAM OBERE [X] % LL IR, BANA SN 2RV (2T 5 IEARA T L A fH
WOBRREESGZ f & L EAT LA ERICBOTIA T LA I L DBRERE
DN b DT 5, fER 1 ICBITARECTe Y VREEEZC L, FERXT
VA E AT LA SEIROMICIE, MEQ DEXKIHERNH D . A7 L A fHIKk
NEAITLT-m T a Y VIR T LA I L OVBREIND EEZ D,

L fRAN IR BIT D AT LA U 7 X0 OS2 BT 0., EO/AS
RIBAT LA DEEITIE, —BTFOU TN LA T LA RBEELRD, ENNE
WD AT LA DEATADDN/NE N, Vol Z LI LD EFOBRNEBRAT LA LY
HLAT VAN NS b ETREND,
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FERT LA HEEH
C f-VACV

N

Q

|
| |
v |

C, (1-M)-Vey
AT LA B

A
s

ZDOEFETIIBITDHEAT VA EIEE ONAT LA fEIRO =T v v )VRE
DIFRIZAL B OB EEN O ET 7 1 Y V8T, W TR L7,

v . 1 .o
TR
dC, 1

= (Cy-C¢)-(4-C
e e CRLCRRENCY

NE(t):(f Cy +(2- 1t)'cs)'vcv

of D OBEI 1 ISR AREST v Y VR E (Ba/m”)
N D FERT LA EEEEREO VN T 1Y L (Bg)
f D AT A EEARERS (-)

(JA3EAT 3 51 93 %)

T . CV NZERIR AR (h)
T E% (O NDZERH TR AT B £ TORER)
Ve, OV N H R ()
(YAZEEPT 3 5% 65,500 m’)
Q OV NZERIE BRI & (m’/h)
(YAZEEPT 3 58 122,000 m’
As D AT VA FDOAT VAT LD 2T v LEREREK ()
V, L AT LA FEIARTE

(7 N ERAT VAL S A7 LA HIE)

2720, A IFEAT VA EBICB T 2RERBTH Y | JRFIFHME RS
EDOEENOIEAT LA I Z A LW TR D OFETO R 7 LA FrER
HThHbd, LoT, SRP6.5.2 TRINTWVWD Vg 1L, A7 LA fEIEARFE
ELT, Voux(@-f)ELTERS,
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FRETAEMEH L, IERAT VA fEIEE BB LR PSR ZRN 2R
DEFHEZT B VDA T LA REEESEH LT,

BB, TR YNNCKTEAT LA HRIZONTIE, =7 e Y LOlRY
22 (DF) 23 & HABICIZET 5 & BREFE D FRCHNT 72 D & Wy 9 NUREG/CR-0009
DOFERIZIES & | S EIOFEM T, BREEE DRI /2 D RES D DF % [
v FATZ DR EEFK L, SRPE.5. 2 ICTIRESNTWAH I v hA 7 DF &R L
50 LB L7=, SRP6. 5.2 TiX A v F A7 DF 78 50 ZR5ZELEIEL.E/D % 1/10
ETDHEDEBEZFLRENTEY, ZOE M, I M4 7 DF50 %
ZTBDAT L AHFNZHOWNTIL, E/D=0.7 & LTHREFHELZRH L,

LEDZ EnD, KB AARAT L AIC LA T oy )LREHEE &
LTEIDELIITHRE LT,
I/ K1 AT T T TR LA L ABREDROETLVEK 1 IZRT,

£1 =7 LREEE
By NATZDF | =7 a VLRI

DF < 50 0.36 (1/BF)
DF=50 0.043 (1/HF)
1.0E+00 ;
{% 1.0E-01
= i
E
®
P
%
ﬁé 1.0E-02 .
1.0E-03 —_—
0 5 10 15 20 25

AT ABIRE ZERE (h)

1 AT VABREDRDET IV

95



(A1)

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

CSE TORKRER TORMFEREZLLTIZRT,

TABLE IT
Experimental Conditions—CSE Spray Tests

Run Run Run Run Run Run

A-3 A-4 A~G A-T A-8 A-9
Atmosphere Air Air Steam-air Steam-air Steam-air Steam-air
Temperature, °F ki Kkl 250 . 250 250 250
Pressure, psia 14.6 14.6 44 50 48 44
Nozzle type ® ® a a b ¢
Drop MMD, pd 1210 1210 1210 1210 770 1226
Geometric standard deviation, ¢ 1.53 1,58 1.83 1.53 1.50 1.50

[ ]
Number of nozzles 3 12 12 12 12 12
Spray rate, gal/min 12.8 48.8 49 49 50.5 145
Total spray volume, gal §10 1950 1960 1980 2020 2300
1 !

Spray solution . ° ! 8 f f

agpraying Systems Co, 3/4 7G3, full cone. ©525 ppm boren as HzBOg in NaOH, pH 9.5.

bSpraying Systems Co. 3/8 A20, hollow cone. £3000 ppm boron as HyBO; in NaOH, pH 9.5.

cSpraying Systems Co, 3/4 A50, hollow cone. 23000 ppm boron as HaBO; in demineralized water pH 5.
dMass median diameter.

7. TOFMETEBONTE AT LA IBOFEREZ LTI RT,

TABLE IX
Summary of Initial Spray Washout Coefficients

As Observed, min™*'?

Iodine on Total
Run { Elemental ||Particulate | Charcoal | Inorganict
No. Iodine Iodine Paper Iodine
A-3 0.126 0.055 0.058 0.125
A-4°|  0.495 0.2717 0.0683 0.43
A-6 0.330 0.32 0.154 0.31
A-T 0.315 0.31 0 0.20
A-8 1.08 0.99 0.365 0.96
A9 1.20 1.15 0.548 1.14

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

bInchudes iodine deposited on Maypack inlet,

ZOFERNS RE L OVE 2L SRR A EE L7z A4, A-6 KL OVA-T
TOD” Particulate lodine” DOFEFHEAZIGT 5 &, HEOFPE T L TE
D, REREITAT TR, 2kl A7V ARifEE/ s L A-8
TlE, 3L ER T LA RN EL TWD Z ENRbN5D,
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(Wsfh-2)
AT VAL IEAT LA B OEY NN T

7 B Y IV OFREDRIZONTIE BRI S35 R THEE S vz NUPEC
R AN AT VA R LR ot s LTED=7T #H\T\5%,

NUPEC #HBRTiL., Tt B0 CV HHEEEE OMEA T L A i &2
LCAT—NVE T LTERZREZHNTWS Z D, E/D=7 ®oF1iZ CV NOHRE
FOME LMK INTZHDE > TN D,

FEElD . PWROEES . R 7 F o M LTEATEETORERTF - FTHILII0T
KWeii 4/ — 75 BE L, —0ES, ARBTERTIHRERSTERRIERLERLT
R TS0 TH D, —i, AMEFCERT S S Arfiefo—- (BETEMSD
B o o AN BRI R rfp s, REBTERTLAT LA 2 X o@E
LT L A5, Tbh, PAWRBERBIZIEVTRAEROA T LA S AL OFEEE
AT& R, FPIEERIr S BT+ L 52 ChBAMA Y LA BOERENH % T
EARVEIEL Y I al—F s A ERTL L L L, £, A7 A HlEIEL
Til, AMBERD R Lo fEEAEI20 onhr TH Y, ZHhFEFVSMTAF—a-F 7 LT,
oo le—& 0 ZA AT v bolimind BRI L L,

D=, ED=T7T ZaHMmizHW, EiZ, AT LAHERICL>T=T ey ro
BREDFIAD RV RAZT Y AT, Z LT TDO L BRI E 2 5,

100
S IERTL PRI DN R A 1B 0% ECOl/h

80 o e IERTLARIHOENR BB ELGL
% B0
<40
o
o 40
Ho
e
|
Mm

0 | .-..::::::::::;.':::loo ........... dassssssssasaanannn desssssnsnnns

0 ) 10 15 20 25
B fE (Hr)

X AT VA BREZRO LR
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(5#%) NUPEC PWR BfEERBRSAt:

#1123 PWRIEEERSN

ERTT o T8
HEoFUF AHF Flx
HBFF b PWRAL— P IF R
) ' 5 400 A AL 2000m* & 56 1
CVIER 71,7000 12.2m % Al — L HSETT
Cvil & 20m A%
AT A S ANEE 120 L
AT A ik 120m’/hr 0.34L/min
A AR FEEXSS4L I oa le— S A
A EHOE 10mm B 1.2mm
AT UABRHE | 1500300y (F0E) | 1470900 (4 00EE) |
AR #110nr il Rz o
AT LA kiR 303K R
AT A fH 1 [Eib
CVIIMLIE 0.52MPa Il
S E 0.39MPa [RE£
AirsyE 0.12MPa GES N, A
_ HAE 0.01MPa GEa He 744 A
CV IR e 415K Mk
CVITI AL () 100mm SWRERTTakER
= F o - Csl RE B
Cslf# B 0.01g/m’ [EES
CslkrEE I = Gk (R0
BT OIS S Riz%E
FFE T EE R E 108y
MR L (R
R 3,41 1MWt 43 KW DT
P —E TS
M mdRIE Efn#E s EIb
maftam e CVTER m#E
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13, HERFHEF ORI I T 2PN SR VR OBREIZ DN T

H e (RS JRAMEICAR 2 803 < FEMIZ W B IR 1R A A g 0
DD NVERIZOWTIEL, ARWMEFEN CHEE T 5 FHIRIC ) Lz il —
U AD )L R NEN N ELSHER T FN — 7 A TH D TR
file T LOCA BT ECCS EAB L NCY A LA FEAZR KT B — 4 v A I28B1T
2 AR AR 2N O JE I EATHRE A3t LT IR 2 W RIS & RIA AT %
HELTWND,

JRA SRR AR 00 b DI WV ERIL, R s NI D3 s HIE ) 0
0.9 f5DENLUTOEEIT (W IRT e BALHEIT QT 2T 5,

(1) R A e NIE D DS e =10 0. 9 5 LT 085
EERES D 0.9 f5LLUT O A WERZ LRAFRUC RN 2 72 12 ZEE

DALY EHT D,
MZ/AH_M
Ld APq  pt

L Rz

Ly @ ®XEHmRAWE

AP 1 ARG A AR NN AT

p 1 RTINS RN E

d OWAT d7 IR A WVRBREFOIRE A KT
t ORATE U7 ITFEMFOREERT

(2) JFFImaEasNE DD R HE D 0.9 55 0 KREWEE
JEN 3 ESRAUE FURIZERERIA O ZE B 2R3 72 0, AP NA
aeWNED D3 EemEHIETID 0.9 £i5 LV R&E WA T EMTERIA DT - Sl
DIREZ BB T D, IMAWVRITEETRTOX, JEMIERADE R, x 7238l
B LIZAD3EXNOR/ONDEOHN, mROEET D,
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—4 = max

I:)Ieak :
Pleak -

Y7
k

Patm

1
2k Pleakt ke _ I:)Iealk,t
: Pt Pt
Ha k-1 R FEARHERCHE (D)
u, 2Ky P 1
' k jl ‘ leak,d kg _Pleak,d
’ P P
1
2 ke +1 2
2k I:>Ieak,t ke _ Pleak,t ke
: Pt Pt
k.-1 P pq R :
_ JEREMERAR  (BLIE)
2kd Pd pt 2 kg +1
m Peaka |* . Peaka | *
’ P P
1
(AP‘ -p—d] : I
APy py i
AP AN B3N ) .
IWAWEH A TOES Pleak t — max ( 2 jkt—l Patm
2 WO O CoORKESE R ke+l) R
JR TSP RSN 78 PN D KUK O RE AR L kd
JR TIPS AN 2 N DR D EL L Pleak.d _ mex ( 2 jkd—l Patm
KREE Py kg +1 " Py

JRFIFREANRZR O DI AWVRZH 1 KIoRY, £/, Eig (D, @2)T
IARTZZHAFRMDO XN G LN DA VR ZH 2 KIRT,

JRFIF AN ZS N O E MR (e K0 0. 335 MPa (gagel) T%bh
L7ZIRAWE (]9 0. 142 %/day) (22 RIAATEE LT, R FRERE
FEN D DOIFAWRE FIR (7 BHE) 0. 16 %/day —EIZEE L T\ 5,
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10T

SR F S REAN 2R DO RO (%/day)
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G0l
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JERF- AP

ZEIE
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FEAEPERAS (i)
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S E 1) 0. 95 LA F
M )
; AP R AR PN FE ) 7% i B P 1 000, 9f5 2 0 e U
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0 20 40 60 80 100 120 140 160
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14.

(

BRFMIRF O FBAEMEFNIC B T 5 7 4 VZ REZNROFREIZONT

1) K7 4 L ZIZHONT

T = 2 7 A2 AR K OV S R =R A SRR O BOhL - 7 4 L Z T K
HRITIRE D FEEL=T 0 Y VOREDNROFMSNE LT 99 %% Hw»
TW5b, ELOBRI 7 4 VX IZHOWTIE, MIARTO LIGREICB W T o«
VA BRERNZRIN99.97T WA ETH D Z L 2R L TS, MIAKIL. 7T==
T A28 AR Mo OV L B S USRI DWW TR, 1 7 A I 1 R0 EH]
HEIRRF IR -7 4 L Z OEFEZREEB L T\, £, EHRZR/S he
— LD, Ta o=y FOANBEHBRSAKREZ SR L TW5,

WRL T 7 A VW E DAMIEIHT T AfHEEZ > — MRICLTEHDO T, =27y
VG TR AR AT AR, =T 1 YL T ARRHE I e - 5
fitd=p Z LICKVIESND,

. T =2 T AZEREALERE DR AT 1 L H

(a) JEERONBESRMAIZONT

H S A 2 MR R A TR E L 2RISR RIS W T, R PRSI AR
MNIZ 150°CRRE L 22 0 | JRFIFASHE R D DIREREEIC IV T =27
ANOIBEN EHT D, 7T=27 AN EIRIZ7 DR mE 1k
— A TH D 2R EIRE R B KRN LT HFER] 12
BWTH, 7227 ANREIIHRET 120CREETOLEATH LD,
HRET 3 ST =2 7 AR LERHICERE L TV APk~ 1 v &
D IR 2 RiEic Bml D = L1372 <, HEREME 92 Z i3y,
F, BEICOWTYH, BMARRZ VRN Ueb i E LRI
HHLDOD, T =27 AEFEARIEEENRIX, 7T =27 AANLDZ%E
KIBALHDLZ LD, THUIEREN END Z LT Wiz, 7 40
ZOMERMET 25 Z Lid7en,

L7723 T, R 7 4 VA BREZNR 99 %R TX 5,

(b) REFAEEIZOWNT

TAFERT 3 5D T = 2 T A 22 [HEALER I DIRL T 7 4 L Z DIRFRE
HIIH 1 4kg/BTH D, s HIRZ RN D T =2 T A
NFEAW LT a Y LT RTRHE I N D &0 ) RSFRY 72 E TR
L7=fE B2 0.9 kg TH D,

L7eR 5T, 7T =27 AZRELERE O 7 4 L ZIZ1E, =7 =1
VNS E TE D BREN D H DT, MR+ 7 4 )V ZBREZFR 99 %
ISR T X 5,
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R 7 4 L F T =2 7 AZERIEAL R

TANZIHEIN ST v Y L& #10.9 kg™
[ESREAs 1.4 ke

b. A =S ZE R I ORI 7 4 L H
(a) EEXROBESRMAIZONT
1A 3 SO REIEE T, R FEMAR DN IEICH D72
2, BESCIE N EFRFICHANTRESEDLDLZ LT, 7405 D
PERENME T T2 L 9 BBl b7, LEN- T, kit~ 4 V¥
BRI 99 %IdHER TE D,
(b) REAEIZONT
1A 3 B oD LA == S ZE FRER (i O ORL 7 7 1 L Z DIRFFR R,
¥ l.dkg/BTHD, HRHEIEZE (ERFHR BEMEICRIHEEFMET
BE L2l RIS B W TR PPN A SR D S4v, Rl =s=
ICHAT D=7 1V LEIE, §130 mg TH D,
L7ed3o T, H il S S 22 AR Il O ohi 7 4 L 212, R4
BMABRPORHEN2ETO T oY LB THL HICHiE T 5 E
WD DT, Wk 7 4 VA BREZNF 99 IR TE D,

kL 77 4 V& Hh o il o = A 5 2 R e B
T4 NZIHIE SN DT v Y & #130 mg*!
TRFFA & 1.4 ke

(2) kHFEB 7 410 ZIzHoNT
7 =2 7 A2 AR K OV R SRR O L O R T 4 v FIT L
HAEWE 2R KL OTLFEIRE O RBROBRENROFMSGEM & LT 95 %% HWT
W5, T = a7 AZERE LR K OV RS E R SR I DO K O R T o v Z I
DWTIL, EMIRRAERF O E W FEFMRAE T LEIRREDFREDHER TETNDHZ
EEMER LTS,

a. 7 =a 7 AZETERIBO L HI>FE T 45
(a) TR ONEESLMAIZONT
LT T 4B, EREEET COBREMHEMENT LR TE
D, BEREFHEREO X RIBESEOVIRETHIUR, (LIS BET L
FTLBREDERE S RDMEMD B 5,
F7o BEICK L TIE, IREBEDOFNEWREDRZ FETE D7,
HDOEBY, BNAMREZ VRIS LT RBE EFIIH5 00,
T = a T AEREA R EE R, T2 T AANLDOELRIBEALD D
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ZEMB, FRIEEREN ENDSZ LTy, LR -o T, RE KON
FEOFBIZLD 7 4V ZOMREMET T Lidel, K9F 74 1H
BrEghER L LT 95%ITMEMR TX D,
(b) WAEREIZOWNT

A3 BHOT =2 T AEKELFEHD L 2 HF 7 1 Vv Z OWFEREIT,
K1 Tkg/BTH D, FHMHIR ISR TIFARRN O T = 2 7 AR
ZNWLTZE D FTRTHWESIND &V RFIIRUE TRm L 7=k 5
23120 ¢ TH 5D,

LTeRo T, 7T=a 7 AEZREERMO L IR 7 4 V2L, L%
EHICRETELRENOLDT, KHOFET7 1 VX EREDZE 95 Bdhk
RTX 2%,

LORTANY 7 = = 7 A AR
TANZICHESND KO FE #9520 gH
A % 1.7 ke

b. HORHIE=SERKAERRE O X YR T 4 L H
(a) MREROVBESRMEIZONT
DBV, I\ 3 SO TIGIEEIL, PR O BEL 7L
EIZH D7D, BECIEBE RN TRELSEDLS Z &3k <,
T ANEOMREMET T2 X0 RESEICITR LR, LEEBn-T, &9
BT ANHBREDFEL LT IB%ITMEMRTE 5,
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