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Feasibility Study of Applying a Multi-channel Analysis Model
to On-line Core Monitoring System
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Abstract

A feasibility study was performed to evaluate the effect of implementing a multi-channel analysis
model in on-line core monitoring system. A simplified thermal-hydraulic model has been used in the
on-line core monitoring system of digital PWR. The design procedure, core thermal margin and
computation time were investigated in case of replacing the simplified model with the multi-channel
analysis model. For the given ranges of limiting conditions for operation in Yonggwang Unit 3 Cycle 1,
the minimum DNBR of the simplified thermal-hydraulic code CETOP-D was compared to that of the
multi-channel analysis code MATRA. A CETOP-D tuning is additionally required to ensure the
accurate and conservative DNBR calculation but the MATRA tuning is not necessary. MATRA
appeared to increase the DNBR overpower margin from 2.5% to 6% over the CETOP-D margin.
MATRA took approximately 1 second to compute DNBR on the HP9000 workstation system, which is
longer than the DNBR computation time of CETOP-D. It is, however, fast enough to perform the on-
line monitoring of DNBR. It can be therefore concluded that the application of the multi-channel
analysis model MATRA in the on-line core monitoring system is feasible.
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Table 1 DNBR A4 =4 A2 =4

>R AA} @4 > A
4 &4 % rated power 20110
A YT °C 288 — 300
=4 eke MPa 13.8—15.9
=4 7= % design 70 — 120
eal S FHEY ASI -0.3 - +0.3

Table2 DNBR Al4F @xF Hl3l (4% 35 1 F7))

ALrE 2= Ky EFAA 95/95 3]
(total # of data) (u) (o) (p+Koys/950)
BOC CETOP-D -0.0502 0.0063 -0.0393
931) MATRA -0.0716 0.0107 -0.0531
MOC CETOP-D -0.0486 0.0088 -0.0332
(583) MATRA -0.0350 0.0207 0.0012
EOC CETOP-D -0.0466 0.0108 -0.0276
(568) MATRA -0.0249 0.0277 0.0239

* MDNBRCETOP»D or MATRA / MDNBRTORC -1.0
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