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Es;imation of Fuel Temperature Increase during,cbolant
L ‘Boiloff Accident

s ~ Kiyoharu ABE

Division of Reactor Safety Evaluation,

Toiﬁi Research Establishment, JAERI

(Received September 10, 1981)

Fuel rod temperature increase during coolant boiloff accident due to
unavailable ECCS was analyzed using a simple time dependent model. A
standard case was first selected and its results clarified how is the
fuel temperature behavior during the botloff accident. Then the sensi-
tivity studies for vafioua parameters were petfdrhed‘to know what
parameters have important roles. As a result of analyses, it was showm
that the coolant mixture level in the core has a dominant effect on the
core heatup and that fuel rod claddings will probably slump or melt
before its full oxidation.

Keywords: LOCA, Coolant Boiloff, Core Heatup, Severe Core Dnmage,-
Computer Program, Sensitivity Study
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TABLE 2.1

STANDARD RUN

DIMENSIONS OF PV, CORE AND FUEL ROD
THERMAL PROPERTIES OF FUEL ROD
-DENSITY OF CLADDING
DENSITY OF PELLET
SPECIFIC HEAT CAPACITY OF CLADDING
SPECIFI( HEAT CAPACITY OF PELLET
SYSTEM PRESSURE - '

THERMAL PROPERTIES OF STEAM AND WATER

FISSION PRODUCT DECAY HEAT
ZIRCONIUM-WATER REACTION RATE

VOID FRACTION IN CORE REGION

HTC UNDER MIXTURE LEVEL

HTC OVER MIXTURE LEVEL

AXIAL HEAT GENERATION DISTRIBUTION

AXIAL NODALIZATION

TIME STEP SIZE
ECCS INJECTION RATE

PARAMETRIC RUNS

NO. ITEM(S) CHANGED FROM STD.
Al ECCS INJECTION RATE
A2 ECCS INJECTION RATE
A3 ECCS INJECTION RATE
A4 ECCS INJECTION RATE
& FP DECAY HEAT
Bl AXIAL POWER DISTRIBUTION
B2 . FP DECAY HEAT
B3 FP DECAY HEAT ,
B4 VOID FRACTION IN CORE
B3 SYSTEM PRESSURE
Bé HTC UNDER MIXTURE LEVEL
& HTC OVER MIXTURE LEVEL
B7 ZIRCONIUM-WATER REACTION RATE

—10—

'DESCRIPTION OF SAMPLE RUNS

3 LOOP MODEL PWR (REF.8)

SCORCH-B2 SAMPLE RUN
6.55 GM/CM3

10.4 GM/CM3

0.09 CAL/GM.DEGC

0.086 CAL/GM.DEGC
2.0 AT

YSTEAM® (REF.62

1% OF 1650 MW (REF.8&)
BAKER=-JUST (REF.10)
50%

200 BTU/HR.FT2.DEGF
10 BTU/HR.FT2.DEGF

(REF 9

BOIL~-1 SAMPLE RUN (REF 2)

24 NODES
0.1 SEC
NO INJECTION

VALUE(S) CHANGED FROM STD.

2.247 KGM/SEC
3.745 KGM/SEC
4.213 KGM/SEC
2%4.213 KGM/SEC

2%STD. (2% OF STEADY
UNIFORM K
2%STD. (2% OF STEADY

3xSTD. (3% OF STEADY

0%

10 AT .

1000 BTU/HR.FT2.DEGF
5 BTU/HR.FT2. DEGF

25% OF STD.

STATE)

STATE)
STATE)
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TABLE A.1 LOWER GRID UNCOVERY TIME

F1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9.0
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000

1.0000
1.0000
1.0000

1000

0.2631
0.2631
0.2631
0.5263
0.5263
0.5263
0.7894
0.7894
0.78%94
0.2631
0.2631
0.2631
0.5263
0.5263
0.5263
0.7894
0.7894
0.78%4
0.2631
0.2631
0.2631
0.5263
0.%5263
0.5263
0.7894
0.78%4
0.7894

FT4s0T}

1000

0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000

T
1000
1.3310
4.1521
&.9731
2.6620
5.4830
8.3041
3.9929
6.8140
9.6351
-0,.853¢
1.9671
4.7882
0.4770
3.2981
6.1192
1.8080
4.6291
7.4502
~3.0389
-0.2178
2.6033
-1.7079
1.1132
3.9343
-0.3749
2.4442
5,2653

TABLE A.2 PRESSURE VESSEL UNCOVERY TIME

1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5000
0.5006
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0¢000

(3" r4 1 1.

1000
0.5263
0.5263
0.;263
0.5263
0.5263
0.5263

0.5263

0.5263

0.5263

0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263
0.5263

FT2sDT2
1000
0.0
1.0000
2.0000
0.0
_.1.0000
‘Vz.oooo
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000
0.0
1.0000
2.0000

T2
1000
3.2004
7.2013
11.2023
4.5313
8.5323
12.5333
5.8623
9.8633
13,8643
1.0154
5.0164
9.0174
2.3464
6.3474
10.3484
3.677%
7.6784
11.479%
-1.1895
2.8318
6.8325
0.1615
4.1625
8,1635
1.4928
5.4935
9.494S
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