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DNBR Calculation in Digital Core Protection System by a Subchannel Analysis Code
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Abstract

The DNBR calculation uncertainty and DNBR margin were evaluated in
digital core protection system by a thermal-hydraulic subchannel
analysis code MATRA. A simplified thermal-hydraulic code CETOP is
used to calculate on-line DNBR in core protection system at a digital
PWR. The DNBR tuning process against a best-estimate subchannel
analysis code is required for CETOP to ensure accurate and
conservative DNBR calculation but not necessary for MATRA. The DNBR
calculations by MATRA and CETOP were performed for a large number
of operating conditions in Yonggwang nuclear units 3-4 where the
digital core protection system is initially implemented in Korea. MATRA
resulted in a less negative mean value (i.e., reduce the over-
conservatism) and a somewhat larger standard deviation of the DNBR
error. The uncertainty corrected minimum DNBR by MATRA was shown
to be higher by 1.8% - 9.9% than the CETOP DNBR.
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1. DNBR
% of rated 40 - 100
°F 500 - 590
psi 1800 - 2400
% design 90 - 120
ASI -0.6 - +0.6

2. CETOP MATRA DNBR

(m) (s) 95/95

BOC |CETOP | -0.0539 0.0114 -0.031 ( )
MATRA | -0.0507 0.0257 -0.0044 ( )

MOC |CETOP | -0.0518 0.0169 -0.024 ( )
MATRA | -0.0294 0.0449 0.0396 ( )

EOC |CETOP | -0.0531 0.0188 -0.0213 ( )
MATRA | -0.0294 0.0439 0.0407 ( )
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