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Test Results of Dynamic Control Rod Reactivity Measurements Method for LWRs

103-16
6
, 27
.27 9% , 3.1%,
2.0% . 4.2%,
3.0% . 1 15

ABSTRACT

Recently, KEPRI has developed the Dynamic Control rod Reactivity Measurement
(DCRM™) methodology to measure the worths of control rod bank and safety rod bank
which should be verified during the Low Power Physics Test (LPPT). DCRM has been
applied to measure the worths of total 27 banks of six different nuclear power plants,
including 2-and 3-Loop WH reactors and Korea Standard Nuclear Plants. The most
sensitive part in the method is how to extract the background signals from the original
data. To solve it, a simple approach reflecting the characteristic of dynamic reactivity was
developed. Final results of 27 cases show that the average and standard difference
between measurements and the estimations of core design code is 3.6%, 2.5%
respectively, while the current rod worth measurement method 4.3% and 3.2%.
Maximum error also decreases from 12.8% to 9%. It takes about 15 minutes to measure
one rod bank. From the all observations, one knows definitely that DCRM can be an
appropriate method to substitute the current boron dilution and rod swap method for
measuring the rod worth.
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DORT

SPEC

[1] DCRM

0.3071] 0.4128 0.3924] 0.3471] 0.7442] 1.6170] 1.5343] 0.7158
0.3068] 0.4125 0.3919] 0.3464| 0.7442| 1.6173] 1.5349 0.7160
0.000 0.000, 0.001] 0.001] 0.000 0.000 0.001 0.000
0.4128) 0.4489] 0.2278) 0.3633] 0.8025 1.1949] 1.9468) 1.0137
0.4125 0.4484| 0.2274] 0.3625 0.8020] 1.1951| 1.9475 1.0141
0.000, 0.000, 0.000/ 0.001] 0.001] 0.000 0.001 0.000
0.3924] 0.2280] 0.4218] 0.4130 1.1410] 1.7653] 1.8186| 0.5597
0.3919) 0.2276] 0.4211] 0.4122| 1.1406| 1.7656| 1.8192| 0.5599
0.001] 0.000 0.001] 0.001] 0.000 0.000 0.001 0.000
0.3471] 0.3625 0.4117| 0.4100 0.9318] 1.5873] 1.6467
0.3464| 0.3618 0.4109] 0.4092| 0.9313| 1.5876| 1.6472
0.001] 0.001] 0.001] 0.001] 0.001 0.000  0.001
0.7442] 0.8001] 1.1368] 0.9299] 1.5618] 1.5365 0.5800
0.7442| 0.7998 1.1365 0.9294| 1.5617| 1.5368 0.5802
0.000,  0.000, 0.000, 0.000/ 0.000 0.000 0.000
1.6170] 1.1939] 1.7609] 1.5701] 1.5298] 0.5801
1.6173| 1.1943| 1.7614| 1.5705 1.5301] 0.5802
0.000, 0.000/ 0.001] 0.000/ 0.000 0.000
1.5343] 1.9413| 1.8119] 1.6367| 0.5762 RAST-K
1.5349| 1.9420| 1.8127| 1.6372| 0.5765 ROCS
0.001] 0.001] 0.001] 0.001] 0.000 DIFF
0.7158 1.0109] 0.5576
0.7160, 1.0114| 0.5579 MAX 0.001
0.000,  0.001]  0.000 AVG 0.000

[21 5 SHUTDOWN BANK A




[2] DCRM/RSM

CEA RSM RSM DCRM
CASE| e %) DCRM %)
CA 285 291 2.1 278.7 271.9| -2.4

CB 1,359 1,339| -1.5| 1,357.10| 1,408.70 3.8

1 cc 694 669| -3.6 683.8 685.9| -0.3
CcD 360 365 1.4 353.9 339.9| -3.9
2,698.00| 2,664.00 1.3| 2,673.50 2,706.4 1.2

CA 544 514.5| -5.4 531.7 533.4| 0.3

CB 711 680.9| -4.2 697.3 711.7 2.1

2 cC 1,536 | 1,482.00| -3.5| 1,498.50 1,484.7| -0.9
CD 824 775.7| -5.9 814.3 767.5| -5.7
3,615| 3,453.10| -4.5| 3,541.80 3,497.3 1.3

CA 204 218 6.9 186.4 182.8| -1.9

CB 811 789| -2.7 790.2 847.1 7.2

3 cC 871 921 5.7 878.7 861.1| -2.0
CcD 1,133 1,120| -1.1 1,136.5 1,237.8 9.0

SA 1,196 1,176| -1.7 1,173.0 1,137.3| -3.0
4,215 4,224 0.2 4,164.8 4,266.1 2.1

CB 653 690.2 5.7 638.9 649.7 1.7

cC 1,028| 1,058.9 3.0 1,024.0 1021.2| -0.2

4 CD 798 807.7 1.2 795.3 819.3 3.0
SA 768 786.1 2.4 756.6 732.3| -3.2

SB 764 785.2 2.8 754.2 739.8| -1.9
5,118| 5,244.0 4.5 5,070 5,177.9 2.9

R5 807 8 829 3 - 308.8 325.3 5.4

R4 440.5 451.4 2.5

5 R3 283.2 305.2 7.2 341.5 354.3 3.8
SB7 840 840 0.0 837.3 879.0 5.0
1931.0| 1,974.5 2.2 1,928.1 2,010| 4.2

R1 600.1 632.2 5.4 604.1 627.9 3.9

R2 528.1 462.9| -12.3 485.5 477.4| -1.7

5 R3 382.7 333.8| -12.8 340.5 321.1| -5.7
R4 426.3 389.6| -8.6 454.4 425.4| -6.4

SA5 840 788.3| -4.7 819.9 788.6| -3.8
2777.2| 2,606.8| -6.1 2,704.4 2,640.4| -3.1

(%) 4.2 3.1

(%) 3.0 2.0

(%) -12.8 9.0

(%) 0.0 0.2
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