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Transient Analysis on Steam Pressurizer of an Integral Reactor
for the Linear Power Variation
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ABSTRACT

In this study, a series of transient analysis is conducted to evaluate thermal hydraulic performance for pressurizer (PZR) of
an integral reactor. Mass and energy conservation equations are used for the transient calculation, and electrical heater and heat
loss are additionally considered to solve the PZR energy equation. Linear power variations can yield in-surge and out-surge flow
between the RCS and the PZR, and the amount of surge flow rates are calculated to assess the PZR performance. The PZR
region is assumed to be maintained the saturation state during the transient analysis. As time passes by, the thermal hydraulic
behaviors (pressure and level) of the PZR are mainly investigated whether the results exceed the operation limits or not.
Moreover it is also discussed to compare the heat loss and the PZR heater power. Finally, the calculation results show that

the PZR can be operated within the operation limits during the linear power variation.
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Fig. 1 Schematic drawing of an integral reactor
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Fig. 2 Reactor power variation
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Table 1 Initial conditions

Pressure (MPa) Temperature (K)
PZR 15.0 615.31
BTN 15.0 598.91
RCS 15.0 H: 596.15 / C: 568.85

H: Hot-side, C: Cold-side
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Fig. 5 Surge flow rate
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