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Development of a safety analysis code for supercritical water cooled reactor

with passive safety system
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Abstract

A computer code 1is developed for the safety analysis of a supercritical
water—cooled reactor with a gravity driven passive safety system. One-dimensional
governing equations are employed for the coolant mass, energy, and momentum
respectively. The computational nodes are feedwater line, downcomer, lower plenum,
core, upper plenum, steam line, and the passive residual heat removing system. The
point kinetics model is used for the calculation of core fission power. The specific
heat transfer models are developed for the heat transfer calculation of the fuel rod,
cladding, core, and the heat exchanger of the passive residual heat removal system.
Since the coolant density change in the core is large for a supercritical water—-cooled
reactor compared to the current pressurized water reactor, a passive safety system
driven by gravity force is feasible. Safety analysis is carried out to investigate
whether the passive residual heat removal system can supply enough coolant flow to

the core under various transient conditions.
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19 1 Active safety system of SCWR
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19 2 Passive safety system for SCWR
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Time (s) Events Value
0.0 Two feedwater pumps begin to coast down in (s) 5.0
2.0 Low feedwater flow trip setpoint is reached (% ) 60.0
2.3 Reactor trip signal is generated M SIVs begin to
close (s) 5.0
PRHR water/steam valves begin to open (s) 5.0
2.8 Reactor trip breaker is open and scram rods begin
to drop (s) 3.3
8.3 Safety valve open setpoint is reached (M Pa) 26.5
75.6 Maximum cladding temperature is reached (TC) 705.9
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Fraction

Time(s) Events Value
0.0 One feedwater pump shaft locked
Low feedwater flow trip setpoint 60.
is reched (%)
0.3 Reactor trip signal is generated 5.0
MSIVs begin to close (s) 5.0
PRHR water/steam valves begin 5.0
to open (s)
Intact feedwater pump begins to 5.0
coast down (s)
0.8 Reactor trip breaker is open and 3.3
scram rods begin to drop (s)
7.0 Maximum system pressure is 26.2
reached (MPa)
28.7 Maximum cladding temperature 720.0
is reached (T)
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