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Design and Numerical Assessment of Primary Coolant Ingress Reducing
Device for SMART Main Coolant Pump

&) =3
AR AEQ, v

ERRE EEES
RN F T 92 150

AP AAZ SMART AAd=d 1A Ao MCP Wl dxWyzhaeh s dxyzhao &
IAfel] efsko] MCP %t °i° WA Arelell gl P EME Foto] dFusto] w3ty MCP
2 frde o dayzart 220 mE & Al o davtAE WEIY TEE AL
7b22= MCP 39 xwuﬂow% Thzo] =EAA FEE FHE 2 & A Aded &
Al MCP W2 3129 dxyzs F51S F0l7] 98 A& dAs ¥8& CFD =5 o]
&3to] AsS Arbstdnh sA Aol wad dAE ARAAE dAgdE F4Ss AREAL

Abstract

In the case of natural circulation operation of integral reactor SMART, there is a mass
transfer through the annular gap between MCP axis and flow guide due to the temperature
difference between hot primary coolant in the reactor and cold primary coolant inside MCP.
The hot coolant ingress into the MCP is cooled by surroundings. The coolant flushes nitrogen
gas by the solubility difference according to the temperature. The accumulated gas in the
MCP upper plenum may result in the upper journal bearing unlubricated condition. In order to
reduce the hot coolant ingress during the natural circulation operation, a device was invented
and its performance analysis was carried out using commercial CFD code. The results have
shown that the device reduces the primary coolant ingress to one-third of the case without

the device.
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