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A Study on the Lower Plenum Flow Field of SMART using CFX Code
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Abstract

The uniform flow distribution of the primary coolant is required at the entrance region of the reactor core in
SMART design, In three MCP(Main Coolant Pump) operation mode, the coolant passing through twelve steam
generator cassettes becomes non-uniform due to the stopped pump. To reduce the non-uniformity of coolant,
the comb assembly and the flow distribution plate(FDP) are installed at the plenum below the core in SMART
design. This study investigates the effect of the comb assembly and the FDP on the flow field in the lower
plenum and the coolant distribution at the core entrance region induced by the pressure drop of FDP. According
to the analysis results, the FDP significantly influences the flow distribution in the lower plenum. For the three
MCP operation mode, the maximum coolant velocity difference is about 0.2m/s at 8KPa of the pressure drop of

FDP and 0.2 m/s at 4KPa, 0.4m/s at 2KPa, respectively. A CFD code, CFX4.3, was used for this study.
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Fig. 1. SMART Vessel Assembly

Table 1. Major Design Parameter of SMARTI[1,2]

330
Thermal Power of the Reactor (MW1)
Pressure in Primary Circuit 15.0/17.0
Nominal/Design (MPa)
Coolant Temp. Rise at Core ?OO C(;
Coolant Flow Rate via the 1550.0
Core (kg/s)
Number of MCPs 4

152.4
Steam Output (ke/s)

— Comb

b

Flow I

Distribution Plate

Tt

Coolant |

Fig. 3. The geometry of the FDP & Comb|[9]

Table 2. Design Parameters of FD Plate [1,2,9]

Flow Distribution Plate

Number of Hole 3200
Dia of Hole (mm) 20
Dia. of Plate (mm) 2081
Thick. of Plate (mm) | 30

-Pressure Drop at
Normal
Operation :
16KPa

-Idelchik
Handbook : 8-3
model




Table 3. Design Parameters of Comb Assem. [1,2,9] Table 4. Cases Studies for Optimization

Design Parameter of Comb Case Operation Mode | Comb FDP
Number of Solid Case 1 4MCP, 100%' 0 0
Plate in Axial 24
Direction Case 2 3MCP*, 75%' O O
-Pressure Drop at o
Height of Comb 240 | Normal Operation : Case 3 3MCP, 75% X o
(mm) 0.958KPa Case 4 3MCP, 75% 0 X
Height of Solid Plate 57*312 -Idelchik Handbook : Case 5 3MCP, 75% X X
(mm) gx] | 41> 4-9 model Case 6 3MCP, 75% 0 AP(case2)/2
Solid Plate Fraction Case 7 3MCP, 75% o AP(case2)/4
. . . 0.52
in Axial Direction
*3MCPs Op. : When One MCP is stopped
1:100%, 75% Reactor Power Operation
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Table 5. Volume Porosity and Pressure Drop

Porgus Volurpe Pressure Drop Source
Medium | Porosity (KPa)
FDP 0.34 16.0 Idelchik, 8-3
BCSP 0.48 0.95 Ref. [1,2]
Core 0.48 9.53 Ref. [1,2]
SCS 0.258 15.0 Idelchik, 11-15
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