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Abstract

A CHF correlation system has been developed for the SMART-P core that is
designed to be operated at low power density and low coolant mass velocity in
comparison with existing PWRs. The fuel assembly consists of tightly spaced
non-square lattice rod arrays. Manifold test bundles including 19-rods or 55-
rods were employed for the generation of CHF data. The local thermal
hydraulic conditions in the test bundles were calculated by the subchannel
analysis code MATRA-SR. The turbulent mixing parameter of the test bundle
was evaluated as 0.05 from the analysis of the thermal mixing test data. Based
on the local conditions calculated by MATRA-SR, SSF-2 CHF correlation has



been developed with the 95/95 CHFR tolerance limit of 1.15.
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3 2. SSF AgHdA 54 A=
TS name H1W L1W L2W L6W L7TW L4W
No. heater rods 19 19 19 18 54 19
No. unheated rods 0 0 0 1 1 0
Heated length, m 0.8 0.8 0.4 0.8 0.8 0.8
Bundle hydraulic dia, mm 2.8 2.8 2.8 2.8 2.8 2.8
Bundle heated equi. dia., mm 3.5 3.5 3.5 3.5 3.5 3.5
Power distribution, radial U NU NU NU NU U
axial U U U 9] U Cosine
Working fluid | water | water water | water | water | water
Number of data points 55 105 60 46 46 60

(U: Uniform, NU: Non—uniform)
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q" cne = local critical heat flux (KW/m?)

q" 10ca(2) = local heat flux at z (kW/n)

P, = reduced pressure (P/Pgitica)

G, = dimensionless mass flux (G/Gyef)
dhecn = heated equivalent diameter of hot channel
dhera = heated equivalent diameter of fuel assembly

aF

- = slope of axial power shape from the peak to the end of the channel

A.O. = axial offset
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