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In recent years several multi-dimensional coupled neutronic/thermal-hy-

draulic calculations of the BWR control rod drop accident (ROA) have been

performed.1-!v Typically, two dimensional (r ,z) RDA calculations require

that the dropped rod he a center rod, as a result of geometric l imi tat ions,

while in three dimensional calculations the dropped rod is generally taken

to be the center rod in order to allow a quarter core representation and

l imi t computer running times.** However, for typical BWR core loadings the

center rod is not necessarily the highest worth rod.5 The purpose of the

present study was to determine the effect of increasing the control rod

worth and the rod drop speed on the off-center RDA. An increase in either

of these parameters results in an increase in peak core power and fuel en-

thalpy, and the objective of this study is to determine the margin to the

fuel damage threshold.

The RAM0NA-3B6 model used in these calculations is based on a generic

764-bundle 3293 MW-j- BWR/4 beginning-of-1ife core. The core is assumed to

be at hot-zero-power (HZP) conditions, with the core flow at 25% of nominal

and zero subcooling.1* The calculations were carried out in half-core geom-

etry using a multi-channel thermal-hydraulics description employing a non-

equilibrium two-phase flow model. The control rods were arranged in a

checkerboard pattern with an approximately 50% control density. The

off-center rod was located on the core axis in the second outermost ring of

control rods.
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t ransients are presented in Figures 1 and 2. The increased rod speed re-

su l ts in a fas ter reac t i v i t y i n s e r t i o n , a shorter per iod, and an e a r l i e r

and stronger t r a n s i e n t . The calculated peak core power and fuel enthalpy

are - 25 GW and - 96 c a l / g , respect ive ly .

In summary, BWR of f -center RDA calculat ions have been performed for se-

lected control rod worths and drop speeds. While in a l l cases the peak

fuel enthalpy was well below the 280 cal /g fuel c r i t e r i o n , a substant ia l

sens i t i v i t y to control rod worth and rod drop speed was observed.
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Figure 1. Core Power Transients for the S'.'R Off-Center RDA
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Figure 2. Peak Fuel Enthalpy Transients for the S',.'R Off-Center RDA


