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Abstract

Flow distributing plates are installed in the Steam Generator(SG) upper annular of
SMART—P. The current flow distribution plates changes the direction of MCP discharge flow
from vertical to horizontal. The flow balance on the SG cassettes are made by SG orifice
only. However, it couldn't get uniform flow distribution on each SG cassette. To overcome
this drawbacks, design concept of improving flow distribution on the SG cassettes is
introduced to the ring—shaped perforated plate instead of the current distributing plates. In
this paper the related effects between SG orifice and flow distributing plate to the SG is
evaluated to analyze the design parameters affecting flow distribution using a developed 2D
CFD code. RNG k—e model, 2nd Upwind scheme, staggered grid, and SIMPLE algorithm
was adopted in the 2D CFD code to analyze this model. The maximum flow distribution
error on the SG cassettes was reduced to about 0.1%. The pressure loss from the SG
header to SG orifice was also reduced about 30%. As a results, much improvement was
made in flow balancing on the SG cassettes and in the pressure loss reduction by
introducing the ring—shaped perforated plate.
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MCP/SG header MCP/SG header section
Fig. 1. SMART-P schematic diagram
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(a) Existing flow distributor

(b) Improved flow distributor
Fig. 2. Flow Distributor
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Fig. 3. Inlet U, V,k,e Profile

(b) Type B
Fig. 4. MCP 2D analysis model



(a) Outlet type al (b) Outlet type a2

(c) Outlet type a3 (d) Outlet type a4

Fig. 5. Outlet region shape
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Fig. 7. 2D analysis model of the existing MCP header
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Fig. 12. Total pressure distribution contours of case E3
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