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FDI: Fuel Dispersal Interactions— T &8~ v B R DK - & ERA R H
HS:Heat Structure—ZE:& A DL E

MP : Material Properties— 414

NCG/H20 :Non-Condensable Gas/Water —JE#EIESAF-RR R
PAR: Passive Autocatalytic Hydrogen Recombiner—fi i X /K X B4
RN:Radionuclide— St ¥ E DM - FB1TEE

SPR:Containment Spray— X 7L A &i# ./ B RS ES B O REE

YV V V

Y V

Y VYV VVVYVYVYVY

Page 10




MP/\wr—

» A AFENTVWS M EEME DS
®UO,. U, I )LAAA, ZrO, ATV LRl AT L R
DERIE. HlfE#t (B,C R UAg-In-Cd)

> A AEN TS Y14

LI A)E LB FE. fA. ARE R
> ZDMOYMEIZDWT AN T—ITEEAEE
*FESE XM

(1) D. L. Hagrman, G. A. Reymann, and R. E. Mason, MATPRO VERSION 11 (Revision 1) A
Handbook of Materials Properties for Use in the Analysis of Light Water Reactor Fuel Rod
Behavior, NUREG/CR-0497 and TREE-1280 Rev. 1, EG&G ldaho, Inc.,Idaho Falls, ID (February
1980).

(2) D. L. Hagrman, Materials Properties for Severe Core Damage Analysis, EGG-CDD-5801, EG&G,
Idaho Falls, ID (May 1982).

(3) F. P. Incropera and D. P. Dewitt, Fundamentals of Heat Transfer, John Wiley and Sons, New York
(1981).

(4) M. M. Wakil, Nuclear Heat Transport, International Textbook Co., New York (1971).

(5) CRC Handbook of Chemistry and Physics, 63rd ed., CRC Press, Boca Raton, FL (1982).
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K(T)=29.6 exp [%J for T < 1853.0 K(T)=2.42-10° exp [ 42400. oJ
K(T)=87.9 exp [@J for T > 1873.0

21 B[] B,C/kKZ&X (G 5)[4]
K(T)=504 exp [—14630.0] d (MBJZ:MELC]': 9.9?63506) oxp ( 22_5;1?.2]
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[1] V. F. Urbanic and T. R. Heidrich, "High-Temperature Oxidation of Zircaloy-2 and Zircaloy-4 in Steam," J. Nuc. Matls., 75,
pp. 251-261 (1978).

[2] A.S. Benjamin, D. J. McCloskey, D.A. Powers, and S. A. Dupree, Spent Fuel Heatup Following Loss of Water During
Storage, SAND77-1371, NUREG/CR-0649, Sandia National Laboratories, Albuquerque, NM, March 1979.

[3] J. F. White et al., "Fifth Annual Report--High Temperature Material Programs, Part A," GEMP-400A (February 1966).

[4] L.J.0Ott, C. F. Weber, and C. R. Hyman, "Station Blackout Calculations for Browns Ferry," Proceedings of the Thirteenth
Water Reactor Safety Research Information Meeting, Gaithersburg, MD (October 1985). Page 13
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> A& (Dissolution)

Component Solids Dissolved by Mixture
cladding UO2 from intact fuel

ZrOZ from Intact cladding N~ \ 1 3
canister ZrO2 from intact canister Iﬁ

Zr02 from intact cladding {A)
UO2 from intact fuel

other structure S5, | steel oxide from the same other structure K .= A ej(p ( B f T J
1 7 I
NS, or 03
(steel only)
other structure NS | steel oxide from the same other structure - 14 - 15
or 05 ZrO2 from Intact canister (A} Azmg =147 x 10 AU02 =1.02x10

(BWR control red) | Zr from intact canister (&)

other structure NS | steel oxide from the same other structure (E) 4 - 4
or 0S Zr from the same other structure Bzmg =8.01x10 BU02 =8.14 x 10
(PWR control rod) | ZrO2 from intact cladding (A)
UO2 from Intact fuel (A)
particulate debris UOZ from particulate debris
Zr02 from particulate debris "
Zr02 from Intact cladding ,ﬁ-ﬁﬂy}bij/fEFl/\O)UO JS'LU\ZI’O 1))
U2 from intact fuel
(&) indicates solid is attacked only if there is no holdup of the mixture l"ﬁ'ﬁ*‘ 1$b6 % %ﬁél\_x
||1 the component.
(B} i solid is attacked only if the mixture is being held up by

[1] P. Hofmann et al., “Reactor Core Materials Interactions at Very High Temperatures,” Nuclear Technology, 87, pp. 146-186, August 1989.
[2] W. Hering and K. Muller, “Modelling of Eutectic Interactions in KESS-Ill (Module EUTECT),” International CORA Workshop 1992,
Karlsruhe, FRG, October 5-8, 1992.
[3] G. Eriksson, "Thermodynamic Studies of High Temperature Equilibria: XIl. SOLGASMIX, a computer program for calculation of
equilibrium compositions in multiphase systems," Chemica Scripta, 8, 1975, pp. 100-103. Page 14
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Class Name Representative | Member Elements

1. Noble Gases Xe He, Ne, Ar, Kr, Xe, Rn, H, N

2. Alkali Metals Cs Li, Na, K, Rb, Cs, Fr, Cu

3. Alkaline Earths Ba Be, Mg, Ca, Sr, Ba, Ra, Es, Fm

4. Halogens I F.Cl, Br, |, At

5. Chalcogens Te 0, 5, Se, Te, Po

6. Platinoids Ru Ru, Rh, Pd, Re, Os, Ir, Pt, Au, Ni

7. Early Transition Elements Mo V, Cr, Fe, Co, Mn, Nb, Mo, Tc, Ta,
W

8. Tetravalent Ce Ti, Zr, Hf, Ce, Th, Pa, Np, Pu, C

9. Trivalents La Al, Sc, Y, La, Ac, Pr, Nd, Pm, Sm,
Eu, Gd, Thb, Dy, Ho, Er, Tm, ¥b,
Lu, Am, Cm, Bk, Cf

10. Uranium U U

11. More Volatile Main Group Cd Cd, Hg, Zn, As, Sh, Pb, Tl, Bi

12. Less Volatile Main Group Sn Ga, Ge, In, Sn, Ag
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> PR DS TEMERHIZBEALTLUTD3D0
ETILEEA
®CORSOR[1]  f=A exp(BT) f:fraction/min
®CORSOR-M[1] f =k, exp(- Q/RT)

¢ CORSOR-Booth[2] =¥ NI E R BN E =
(EH)EEE

1 D..,RT

fuel

m,. A _NuD, P

fuel k.gas’ k.eq

D =D, exp(- /RT)

& REMSRBINT-R DL RIS (RETEME . FIEH ., Ry E
%) IXBRE /Y

O TMI-2EHMM OB LNT-HBEIZEHSNT, MEMASHEINT-12 DI
[XCsl. %Y DCsIECSOHD LR FE D ERET HDH — R

[1] M. R. Kuhlman, D. J. Lehmicke, and R. O. Meyer, CORSOR User's Manual, BMI-2122, NUREG/CR-4173 (March 1985).
[2] M. Ramamurthi and M. R. Kuhlman, Final Report on Refinement of CORSOR—AnN Empirical In-Vessel Fission Product Release Model,

Battelle Memorial Institute (October 31, 1990). Page 16
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