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Abstract

Most commercial power reactors estimate the 3-D power or flux distribution for the
safe operation by using some types of fixed or movable in-core detectors partially
installed in the reactor. Based on the on-line power measurement information, the safety
limits such as linear power density(LPD), departure from nuclear boiling ratio(DNBR) or
the core monitoring parameters such as axial shape index(ASI) or axial offset(AO),
quadrant tilt etc. are continuously monitored to ensure that they are not violated during
operation. The control system of a power plant determines the next step conditions of
reactor operation for the safety parameters be in operation limits through the controlled
operation strategy based on the plant measured data such as inlet coolant temperature,
control rod positions, soluble boron concentration, coolant flow rate, power level etc.
This paper describes the combining method of the enhanced core monitoring system and
the plant control system coupled with the core design computer code and the results of
preliminary simulation test.

Based on the preliminary simulation results for the Yonggwang-3 nuclear power
pla(YGN-3) Cycle-1 core, it is confirmed that the combining of the core monitoring
system and the control system can be properly performed. Also through the combined
core monitoring system, it is found that the three dimensional peaking factor to calculate
the LPD and the pseudo hot-pin axial power distribution to calculate the DNBR show
the more conservative values than those of the best-estimated core design code, and the

developed methodology can secures the more operation margin than the conventional

methodology.
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Comparison of Radial FA Power
Distribution of YGN-3 Cy-1

at EOC, HFP, ARO,

3% RMS Signal Error Introduced

< Comparison Result >

** Power Peaking Factor
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** RMS Error (%)

3D Nodewise Power Distribution =

2D Radial
1D Axial

Power Distribution
Power Distribution
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W Zh A Z A}t 8 PDPA(), PDPB(), i=1-4
771 S 2 PPRIA, PPRIB
B 93] A etk e 2 TFSPA, TFSPB
o)Ak 71 2 PSEC(1), PSEC(2)
o|xtE S 4 SFLOW (1), i=1-4
FHIFSE 2 FWTIG), i=1-2
FEHT T 2 meml -2
ZAA s 17 A 5 LREG(), i=1-5
FEAAlE 15 9A 2 uxmmlzz
AA Al 1F A 2 LSHUT(), i=1-2
ZAA o 15 AA 5 DEVR(), i=1-5
REZAAAE 15 HAf 2 DEVPG), i=1-2
QA A oY E T1E HA 2 DEVS(), i=1-2

¥ 2. 5% =4 @A ABECOMS)2 48 714 AFE8 ALkgh va
Core Simulated | 3D Node Power Peak Values(difference ®)
State Signal RMS Error (%)
Fq Fr Fz Max. Fxy

BOC No Error 0.00 1.951(0.000) | 1.442 (0.000) | 1.348 (0.000) | 1.647 (0.000)
ARO, 100% | With Errore 0.14 2.036(0.085) | 1.448(0.006) | 1.348(0.000) | 1.742(0.095)

MOC No Error 0.00 1.646 (0.000) [ 1.382 (0.000) [ 1.201 (0.000) | 1.505 (0.000)
ARO, 100% | yith Errora 0.15 1.706(0.060) | 1.385(0.003) |1.199(-0.002) | 1.591(0.086)

EOC No Error 0.00 1.538 (0.000) [ 1.338 (0.000) | 1.125 (0.000) | 1.409 (0.000)
ARO, 100% With Errora 0.15 1.598(0.060) | 1.349(0.011) [ 1.131(0.006) [ 1.456(0.047)

2: Random Normal Distribution Error (mean=0, 36=10%, RMS Error=3%)
b: Values in parenthesis are the difference with MASTER reference values.

¥ 3. 5% =4 A ASECOMS)Y 329 HAF=93k v

Core Simulated Fq

State Signal MASTER COLSS ECOMS

BOC No Error 1.951 2.220 1.951
100%, ARO With Error 1.951 2.348 2.036

MOC No Error 1.646 1.808 1.646
100%, ARO With Error 1.646 1.907 1.706

EOC No Error 1.538 1.586 1.538
100%, ARO With Error 1.538 1.646 1.598
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