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Effect of the Local Air Coolers and Dousing Spray
during a Small LOCA at the Wolsong Plants
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Abstract

It was found that local air coolers (LAC) could control containment pressure whether
dousing spray is operating or not. For a small LOCA sequence without LAC, it was spraying
only for 4.7 hours and the containment failure timing was delayed by 11 hours compared to
the no spray case. As the LAC may accelerate the atmosphere flow in the containment, more
deposition and agglomeration of fission products are expected to occur than the case of no
LAC. ISAAC estimates that about 7% of Csl initial mass increases in containment. By the
way, there was not much difference of Csl release rate from containment to atmosphere. The
spray was not found to be effective to remove the airborne Csl from the containment. At
present, ISAAC could model LAC only at two locations. Future work 1is planning to
generalize the locations of LAC in the code.
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SLOCAref SLOCA-spy SLOCA+lac SLOCA-spy +lac

Spray On Spray Off Spray On Spray Off

LAC Off LAC Off LAC On LAC On

Sec (hr) Sec (hr) Sec (hr) Sec (hr)
Small LOCA Initiates 0 0 0 0
ECCS Off (HPI, MPI, LPI), SG MSIV Closure 0 0 0 0
Moderator Cooling Off, Shield Cooling Off 0 0 0 0
Reactor Scram 0.87 0.87 0.87 0.87
Main/Auxiliary Feedwater Forced Off 0.87 0.87 0.87 0.87
Dousing Spray Signal Received 33.7 No 33.7 No
LOCA Signal Received 95.5 100 95.5 100
Pressurizer Isolated (LOOP 1,2) 115 120 115 120
SG MSSV Manually Open for Crash Cooldown 125 130 125 130
Primary System Pump Off 283 286 284 286
Loop 2 Unbroken/Broken SG Dryout 2800 (0.78) 2796 (0.78) 2804 (0.78) 2801 (0.78)
Loop 1 Unbroken/Broken SG Dryout 3417 (0.95) 3425 (0.95) 3438 (0.96) 3456 (0.96)
Loop 2 Liquid Relief Valve First Open 5596 (1.6) 5583(1.6) 5609 (1.56) 5610 (1.6)
Dousing Tank Water Depleted for Spray 5608 (1.6) No 16850(4.7) No
Calandria Rupture Discs Fail 9104 (2.5) 9075 (2.5) 9162 (2.5) 9134 (2.5)
Loop 2 Fuel Channel Rupture due to Creep 13392 (3.7) 13250 (3.7) 11993 (3.3) 13005 (3.6)
Loop 1 Fuel Channel Rupture due to Creep 15039 (4.2) 14877 (4.1) 13956 (3.9) 14583 (4.0)
Moderator Dryout 35391 (9.8) 35262 (9.8) 31200 (8.7) 32979 (9.2)
Core Mass All Gone to Calandria in LOOP 1 122587 (34.0) | 113590 (31.6) 35462 (9.9) 36847 (10.2)

Core Mass All Gone to Calandria in LOOP 2

126147 (35.0)

121419 (33.7)

115698 (32.1)

117938 (32.8)

Containment Failure

130804 (36.3)

90425 (25.1)

No

No

Hydrogen Burn Starts in Containment

130983 (36.4)

107875 (30.0)

108315 (30.1)

108728 (30.2)

Calandria Failure

139032 (38.6)

136181(37.8)

132781 (36.9)

135223 (37.6)

Calculation Ends

259200 (72)

259200 (72)

259200 (72)

259200 (72)
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