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On-line Generation of Core Monitoring Power Distribution in the SCOMS
Couppled with Core Design Code
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Abstract
This paper provides the description of the methodology and main program module of
power distribution calculation of SCOMS(SMART COre Monitoring System). The
simulation results of the SMART core using the developed SCOMS are included.
The planar radial peaking factor(Fxy) is relatively high in SMART core because



control banks are inserted to the core at normal operation. If the conventional core
monitoring method is adapted to SMART, highly skewed planar radial peaking factor
Fxy vields an excessive conservatism and reduces the operation margin. In addition to
this, the error of the core monitoring would be enlarged and thus operating margin
would be degraded, because it is impossible to precalculate the core monitoring
constants for all the control banks configurations taking into account the operation
history in the design stage.

To get rid of these drawbacks in the conventional power distribution calculation
methodology, new methodology to calculate the three dimensional power distribution is
developed. Core monitoring constants are calculated with the core design code(MASTER)
which is on-line coupled with SCOMS. Three dimensional(3D) power distribution and
the several peaking factors are calculated using the in-core detector signals and core
monitoring constants provided at real time.

Developed methodology is applied to the SMART core and the various core states are
simulated. Based on the simulation results, it is founded that the three dimensional
peaking factor to calculate the Linear Power Density and the pseudo hot-pin axial
power distribution to calculate the Departure Nucleate Boiling Ratio show the more
conservative values than those of the best-estimated core design code, and SCOMS
adapted developed methodology can secures the more operation margin than the

conventional methodology.
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1
R1
2 3
R1 | Rl | Rl1| R1 | R1
4 5 6
R1 | Rl1| R2| R2| R2| R1 | R1
7 8
R1| R2| R3| R4 | R3 | R2 | R1
9 10 11 12 13
R1| Rl| R2| R4A| R4| R4 | R2 | R1 | R1
14 15
R1| R2| R3| R4 | R3| R2 | R1
16 17 18
R1| Rl | R2| R2Z| R2| R1 | R1
19 20
Rl1 | Rl | Rl | R1| R1
21 Ht Detector No.
R1 R CR Bank



3% 2 SMART =41¢ SCOMS #HZF AL 45

Power Bank Position(steps : 1 step=1 cm)
Burnup | o ) R1 R2 R3 R4 s1 S2
BOC 100 | 200000 | 191795 | 131.801 | 71.806 | 200.000 | 200.000
60 | 200000 | 163601 | 103607 | 43612 | 200.000 | 200.000
Eq-Xe 20 | 196190 | 136.195 | 76200 | 40.005 | 200.000 | 200.000
NOC 100 | 200000 | 183697 | 128702 | 68.707 | 200.000 | 200.000
60 | 200000 | 154.203 | 94209 | 40.005 | 200.000 | 200.000
Eq-Xe 20 | 178308 | 118288 | 58293 | 40.005 | 200.000 | 200.000
EOC 100 | 200000 | 200000 | 190297 | 130.302 | 200.000 | 200.000
60 | 200.000 | 200.000 | 145.110 | 85.090 | 200.000 | 200.000
Ea-Xe 20 | 200000 | 172999 | 113.005 | 53.010 | 200.000 | 200.000
3 =4 34 FHEE v
B . 3]%)3:1;;6 Peak Value (Difference”)
urnup | Power(%6) | pyiciibution
RMS Error Fr Fz Max(Fxy)
100 0.000 1527 (0.000) | 1.305 (0.000) | 1.930 (0.000)
BOC 60 0.000 1628 (0.000) | 1.315 (0.000) | 2.344 (0.000)
20 0.000 1665 (0.000) | 1539 (0.000) | 2.441 (0.000)
100 0.000 1.440 (0.000) | 1.399 (0.000) | 1.773 (0.000)
MOC 60 0.000 1528 (0.000) | 1.466 (0.000) | 2.182 (0.000)
20 0.000 1583 (0.000) | 1.646 (0.000) | 2.286 (0.000)
100 0.000 1.275 (0.000) | 1.268 (0.000) | 1.593 (0.000)
EOC 60 0.000 1.285 (0.000) | 1.201 (0.000) | 1.657 (0.000)
20 0.000 1.354 (0.000) | 1.268 (0.000) | 1.891 (0.000)

C B35t e MASTER ZA#$}e] xfo)

3 4 SCOMS®| 32k HAFZEg vl
Fq
Burnup | Power®) MASTER | (o1 g SCOMS SCOMS
Calculation Best-estimated | 10% Uncertainty
100 1.899 2519 1.899 2.089
BOC 60 2.080 3.083 2.080 2.288
20 2477 3.758 2477 2.725
100 1.959 2.480 1.959 2.155
MOC 60 2.206 3.200 2.206 2.427
20 2.610 3.764 2.610 2.871
100 1.931 2.020 1.931 2.124
EOC 60 1.658 1.990 1.658 1.824
20 1.869 2.397 1.869 2.056
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