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Fig. 3 Fuel temperature and fractional releases of Cs
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Table 1 Specifications of three types of fuel
PWR-UO; BWR-UO, ATR-MOX
Pellet diameter® [mm)] 8.1 10.4 12.4
Density* [% Theoretical Density] 95 97 95
Burnup [GWd/t] 47 56 43
Esumgted?q content 1 12 29
after irradiation [wt%]
Linear heat rate (Average) [kW,/m] 18 26 28
Estimated pellet temperature® o
[Center/peripheral (Average)] [K] 1000,/660 1500/870 1700/900
Fission gas release 0.4 12 20

during reactor irradiation [%]

“Nominal values as fabricated
P Average temperature during irradiation

ZOfERAER D L. K 1800K F TOKIEMEEKICIH VT, Cs OfHEIS O EFFRM, PIR
PREHZEE BWR BREFZ ONMOX REHEI R W2 E 305, ZHuE, BB L > ML D
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RSN DIREN DR IR RGO EI A 2 52, 1 RSB TOREENZ R I NTE L 72
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x2 B LIRFIERGE~OKREEG® (PWR, SEY—7 2 A)

Table 5.1 STCP Results for Fraction of Initial Core Inventory Released to Vessel
Prior to RPV Failure (FCOR) PWR, High ACS Pressure Sequences

Surry Zion ' Sequoyah QCONEE
TMLB 838 ™y 2DCR/S20CF S3HF/S38  $3B1 TMLE’ TMLE'
NG 0.98 0.98 1.0 0.99 0.97 0.99 0.97 0.99
1 0.98 0.98 1.0 0.99 0.87 0.99 0.97 0.99
cs 0.98 0.98 1.0 0.99 0.97 099 097 0so |
Te 0.46 0.3 0.54 0.43 0.84 0.85 0.36 0.3
Sr 7x10* s5x10™ 2x10? ax10* 6x10™ sx10*  5x107 7x10"
Ba 0.013 0.01 0.02 8x10? 0.01 0.014  0.01 0.013
Ru 10° 10°¢ 2x10% 5x107 10 2x10°® 10° 10%
Ce (] 0 0 0 0 () o . 0
La 107 107 2x107 5x10° 107 107 107 107

£3 BEDPLIRTIFRGZSORHEES® (PWR, KES—7 %)

Table 52 STCP Results for Fraction of InHial Core inventory Released to Vessel
Prior to APV Failure (FCOR) PWR, Low RCS Pressure Sequences

Sury Sequoyah OCONEE

4 AG IBA ACD S1DCE
NG 1.0 1.0 1.0 1.0 1.0
1 10 1.0 0.98 1.0 1.0
Cs 1.0 1.0 0.98 1.0 1.0 |
Te 0.63 0.86 0.80 0.51 0.35
Sr 1.5x107 107 2x10° 10° 7x10%
Ba 0.03 0.02 0.04 0.01 0.014
Au ax10°% 2x10® ax10? 10% =10%
Ce 0 0 0 0 ]
La 2x107 2x107 ax107 107 =107

(1)Akihide HIDAKA, Tamotsu KUDO, Jun ISHIKAWA and Toyoshi FUKETA,
Radionuclide Release from Mixed-Oxide Fuel under High Temperature at Elevated
Pressure and Influence on Source Term, J. Nucl. Sci. and Technol. 42[5] 451-461 (2005)
(2) Tamotsu KUDO, Mitsuko KIDA, Takehiko NAKAMURA, Fumihisa NAGASE and
Toyoshi FUKETA, “Release of Cesium and Poorly Volatile Elements from UO2 and MOX
Fuels under Sever Accident Conditions” J. Nucl. Sci. and Technol. 44[11],
1421-1427(2007)

(3)H.P. Nourbakhsh, Estimate of Radionuclide Release Characteristics Into
Containment Under Severe Accident Conditions, NUREG/CR-5747, USNRC, 1993
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Steam generator Helium] # 5 <
/Condenser(273K) Cooled activated
Gaseous iodine frap carbon(210K)
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HERR (XL v ) &2 2773K 05 3123K £ THELL . M &7z FP # /K%, He TTF
TN IE - Ty #REHAIZ S0 L. FP dHEIS 2 HE,

PREF O T
MOX U0,
(ATR Fugen) (PWR)
VEGA-M1,-M2 VEGA-3
Pellet diameter (mm) 124 8.05
Pellet height {(mm) 13 9.7
Theoretical density (%) 95 95
Density (g/cm?®) 10.96 10.96
Cladding inside diameter (mm) 12.7 8.22
Cladding external diameter (mm) 14.6 9.5
Burn up (GWd/t) 43 47
Fissile Pu enrichment (wi%) 4.83 0
Initial Pu enrichment (wt%) 5.66 0
Pu after irradiation (wt%) 1.7 0.9
Initial 23U enrichment (wt%) 0.7 4.1
35U after irradiation (wt%) 0.2 0.6
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NUREG-1465 ® Y — 2 2 — LT JFLERICE S x DF S —7 o 2D 55 KT,
JFDEER. BRI SN D GHEME N K E S R 5B TR THH Y — A
& LTHEE LTV D TRAEKT LOCA+ECCS EABERERIC + 2 7' L A BRETE | 2 e,
REY— 7 v R K BT RICE DS EHESINTZHDOTH S,

# 112, NUREG-1465 (24g#i &5 PWR 77 > D Y — A X — L& pR/kd, ZOH
T, BREROK T = — RZxHT 25000 5 PSSR S v b & ifE 7 v
— 7 ORBHEE R RIN TS,

#F 1 JRIFEAEE~DO SIS (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 0.95 0 0
Halogens 0.05 0.35 0.25 0.1
Alkali Metals 0.05 0.25 0.3s5 0.1
Tellurium group 0 - 005 0.25 0.005
Barium, Strontium 0 0.02 0.1 0

Noble Metals 0 0.0025 0.0025 0

Cerium group 0 0.0005 0.005 0
Lanthanides Q 0.0002 0.005 0

* Values shown are fractions of core inventory. '
** Sece Table 3.8 for a listing of the elements in each group
*** Gap release is 3 percent if long-term fuel cooling 15 maintained.

/ FRERDE 7 = — XFIRELUTOL I IZEHI TN D, \
+ Gap-Release/Early In-Vessel
KRB ERGZOX ¥ » 7LD (Gap-Release) & . BREFOES
W PE D B AEEE coRLh Lol (Early In-Vessel) #4873,
+ Ex-Vessel/Late In-Vessel
R ARG R ., FAAOWERF LS Okt (Ex-Vessel) KON 1 KGRI
\ & LT 2 okt (Late In-Vessel) #4827E, /
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WA-1 CSE 7 —#% (“Removal of Iodine and Particles by Sprays in the Containment

Systems Experiment” Nuclear Technology Vol.10, 1971 )

CSE TO&KRBR TCOFEMFEE L FIZRT,

Spray solution

TABLE II
Experimental Conditions—CSE Spray Tests

Run Run Run Run Run Run

A-3 A-4 A-6 A-T A-8 A-9
Atmaosphere Air Air Steam-air Steam-air Steam-air Steam-air
Temperature, °F 7 77 250 . 250 250 250
Pressure, psia 14.6 14.6 44 50 48 44
Nozzle type 2 2 n a b c
Drop MMD, pd 1210 1210 1210 1210 770 1220
Geometric standard deviation, o 1.53 1.53 1.63 153 1.50 L6560

L |
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 510 1950 1960 1960 2020 2300
| I— T

f

*Spraying Systems Co., 3/4 7G3, full cone,

bSpraying Systems Co. 3/8 A20, hollow cone.
“Spraying Systems Co. 3/4 A50, hollow cone,

dMass median diameter.

Fm. CORETEROLNTEAT LA RO EE L TIORT,
TABLE IX
Summary of Initial Spray Washout Coefficients

©526 ppm boren as HyBO; in NaOH, pH 9.5,
3000 ppm boron as HaBO; in NaOH, pH 9.5.
83000 ppm boron as HaBO; in demineralized water pH 5.

As Observed, min~'?

Iodine on Total
Run | Elemental | Particulate | Charcoal | Inorganicb
No. Iodine Iodine Paper Iodine
A-3 0.126 0.055 0.058 0.125
A-4 0.495 0.277 0.063 0.43
A-6 0.330 0.32 0.154 0.31
A-T 0.315 0.31 0 0.20
A-8 1.08 0.98 0.365 0.96
A-9 1.20 1.15 0.548 1.14

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

YIncludes fodine deposited on Maypack inlet,

ZOMRNL, BELXDENZZILSET

RERAZFEM L7 A4, A6 LN A-7T T

?D”Particulate Todine” DfEH 4 i35 &, HEIOHPHT L TEBY, K&QRETAE
LT ey, ZHUCxt L, A7 LA RifRE/NES < Lz A-8 Tk, 3ELLER T LA Zhn

M ELTWDZERDND,
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