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Abstract

Clad ballooning may substantially decrease the flow of fluids through the affected core region and may
expose the inner cladding surface to oxidation in the vicinity of rupture sites. The cladding ballooning model
was not included in MELCOR 1.8.4. and consideration of incorporating the cladding ballooning model is
scheduled as a post-1.8.4 release activity. The purpose of this paper isto analyze the effect of the clad ballooning
model by the modified MELCOR 1.8.4 with this model. The typical accident sequence of a large LOCA
scenario is selected. The clad ballooning model accelerates the accident progression compared to that without
the ballooning model. The amount of hydrogen does not change much and it may be caused by ignoring the
effect of flow area change. Future study is planning to analyze the flow redistribution.
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1. LOCA

Without Ballooning Model

With Ballooning Model

- LOCA Initiation

- Core Uncovery
Top of fuel (-1.592 m)
Half core (-3.49 m)
Coredryout (-5.40 m)

- Initiation of Zircaloy
cladding  oxidation

- Core collapse /
support Plate Failure
- Vessd Failure

Core

Time(sec) | Integrated
H2 mass (kg)
100
114 0
180
6043
3860 9.07E-2
4100 5.60
4300 54.13
4600 261.54
4840 363.74
6000 363.74
7717 395
7789 395

Time(sec) | Integrated
H2 mass (kg)
100
114 0
180
6030
3860 9.07E-2
4100 6.01
4300 58.86
4600 265.46
4840 363.50
6000 363.50
7614 390
7639 390




2. 4295 FECL
FECL FECL FECL
13 | 2.08 E-6 26 7.92 E-6 39 |221E6
12 | 3.60 E-1 25 3.60 E-1 38 164 E-1
11 | 3.60E-1 24 3.60 E-1 37 |360E-1
10 | 4.41E-2 23 187E-2 36 |360E1
9 | 208 E-6 22 7.94 E-6 35 |221E6
8 | 208 E-6 21 7.94 E-6 34 |221E6
7 | 208 E-6 20 7.94 E-6 3 |221E6
6 | 208 E-6 19 7.93 E-6 32 |221E6
5 | 208 E-6 18 7.93 E-6 31 |221E6
4 | 2.08 E-6 17 7.92 E-6 30 |221E6
310 16 0 29 |0
210 15 0 28 |0
110 14 0 27 |0
3. Clad
Without With With
Ballooning Model | Ballooning Model | Ballooning Model
( *) ( *) (Stress )
Time (sec) Time (sec) Time (sec)
11 (1st Ring) 3960 3950 3895
24 (2nd Ring) 3908 3900 3795
37 (3rd Ring) 4233 4225 4095

* 11173 K
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