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CFD ANALYSIS OF FLOW CHANNEL BLOCKAGE IN DUAL-COOLED FUEL
FOR PRESSURIZED WATER REACTOR

WK. In, CH. Shin, J.Y. Park, D.S. Oh, C.Y. Lee and T.H. Chun

A CFD analysis was performed to examine the inner channel blockage of dual-cooled fuel which has being
developed for the power uprate of a pressurized water reactor (PWR). The dual-cooled fuel consists of an annular
fuel pellet(UO;) and dual claddings as well as internal and external cooling channels. The dual-cooled annular fuel
is different from a conventional solid fuel by employing an internal cooling channel for each fuel pellet as well as
an external cooling channel. One of the key issues is the hypothetical event of inner channel blockage because the
inner channel is an isolated flow channel without the coolant mixing between the neighboring flow channels. The
inner channel blockage could cause the Departure from Nucleate Boiling (DNB) in the inner channel that eventually
causes a fuel failure. This paper presents the CFD simulation of the flow through the side holes of the bottom end
plug for the complete entrance blockage of the inner channel. Since the amount of coolant supply to the inner
channel depends on largely the pressure loss at the side hole, the pressure loss coefficient of the side hole was
estimated by the CFD analysis. The CFD prediction of the loss coefficient showed a reasonable agreement with an
experimental data for the complete blockage of both the inner channel entrance and the outer channel. The CFD
predictions also showed the decrease of the loss coefficient as the outer channel blockage increases.

Keywords: A4H-| < SH(CFD), ©]547ZFe1<1 = (Dual-Cooled Fuel), &2 98] (Inner Channel Blockage), 5 F}7l(End Plug),
ZA7(Side Hole), 422715 (Loss Coefficient)
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Fig. 7 Flow Patterns through the Side Hole of Lower
End Plug; (Upper) Outer Channel Open,
(Lower) Outer Channel Closed
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