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The FACTRAN computer code uses the Cittus-Boelter or Jens-Lottes
correlation to determine the film heat transfer before DNB, and the
Bishop-Sandberg-Tong correlation after DNB. Prior to DNB, the code
automatically selects between the forced convection (Dittus Boelter)
and local boiling (Jens-Lottes) correlations based on the ¢lad
temperatures calculated by each. The Rishop Sandberg-Tong correlat ins
'S conservatively used, assuming zero bulk fluid guality The DNEF
not calculated; instead, for the full power cases, the code is farced
'nto ONB 0.05 seconds after the start of the transient while in the
¢€Tr0 power cases, the code 15 forced into ONB by specifying a
coniervative ONB heat flux. The gap heat transfer coefficient can bhe
calculated by the code: however, 1t is adjusted in order to force the
full power steady-state temperature distribution to agree with the
fuel heat transfer design codes.

Four cases are considered for this event to cover the spectrum of
power levels and reactivity conditicns which can occur throughout the
fuel cycle. Full-power and Zero-power cases are an.'vzed with
reactivity coefficients consistent with end-0f-11fe and
beginning-of-1ife core Shysics conditions

Computer Codes

TWINKLE

The TWINKLE code is a neutron kinetics code which solves the
multidimensional, two-group transient diffusion equations using a
finite-difference technique. The code contains a detatled six-region
fuel-clad-cuolant transient heat transfer model at each spatial point
for caleulating Doppler and moderator feedback effects, The method
used to calculate feedback is similar to that used in Westinghouse
nuclear design codes. TWINKLE hand)es up to 2000 spatial points in
one-, two- or three-dimensions) rectangular geometry and performs its
own steady-state initialization. Aside from basic cross-section data
and thermal-hydraulic parameters, the code accepts as input basic
driving functions such as inlet temperature, pressure, flow, boron
concentration, CEA motion and others to produce output of nuclear
power as a function of time.

The TWINKLE code is used to predict the neutron kinetic behavior of a
reactor core for transients, such as CfA ejection, which cause a major
perturbation in the spatial neutron flux dgistribution

TWINKLE 15 further described in keference 2.
FACTRAN

The FACTRAN computer code calculates the transient temperaty: .
distrikution in a cross section of a metal clad, uranium dioxide fue)
rod and the transient heat flux at the surface of the clad, using as
input the nuclear power and the time-depandent coolant parameters
(pressure, flow, temperature and density). The code uses a fuel mode’
containing a sufficiently 10??0 number of radial space increments to
mode! even fast transients. FACTRAN als0 uses material properties
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