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요  약

   제어봉 제어능 측정을 보다 신속히 수행하고 액체폐기물 생성을 방지하여 원전경제성을 향상시킬 목
적으로 미국에서는 수년전 동적 제어봉 제어능 측정방법을 개발하여 이미 미국내 원전에 적용하고 있다. 
그러나 국내에서는 최근 들어서야 동적제어봉 제어능 측정방법론을 개발하고 그 실험 결과를 발표하는 
등의 연구활동이 이루어지고 있다. 본 논문은 전력연구원이 보유한 노심해석도구와 디지털 반응도 측정
장치를 이용하여 영광 1호기와 영광 3호기에 대한 8개 제어봉 측정결과를 해석한 결과와 문제점을 살펴
보는 것을 목적으로 하였다. 해석 결과, 측정신호에 포함된 기저신호 분리와 노이즈 제거가 가장 중요한 
문제점임을 알게 되었다. 기저신호 분리 방안으로는 현재 기저신호의 성격과 거동을 정확히 파악할 수 
있는 수치모델이 개발되지 않았기 때문에 반응도의 물리적 특성을 만족하도록 프로그램화하는 방안이 
제안되었고, 노이즈 제거는 일반적인 측정 신호 처리 평탄화 방법을 도입하였다. 8개 제어봉 제어능은 
모두 시험 판정값(± 15% )을 만족하였다.

ABSTRACT

    Dynam ic rod worth measurement (DRW M TM) methodology com m ercialized by 
Westinghouse Co. was successfully applied to many nuclear power plants in USA to 
measure the control rod worth at Low Power Physics Tests. But in KOREA, to increase the 
nuclear power p lant economy using more quick and sophisticated reactivity measurement 
methodology w ithout the change of boron concentration, KEPRI has developed Dynam ic 
Control rod Reactivity Measurement (DCRM TM) methodology that was the results of a 
cooperative work w ith KAERI except the development of core analysis codes. And KAERI 
recently published the prelim inary results for 4 control rod worths using their own inverse 
kinetics code and measured detector signals. The object of this paper is to show  some 
DCRM results for the same measured data using KEPRI tools, RAST-K & INVERSE, and 
introduce DCRM system  that could measure top and bottom  detector signals fully digitally. 
As a result, background and noises signals at the region of low  signal strength were very 
important to determ ine the rod worth. But for now, because there was no numerical mode l 
to describe the behavior of background signals, a method reflecting the characteristics of 
dynam ic reactivity was suggested. And for noise, traditional data averaging technique was 
adopted. Each static worth of 8 control assemb lies well agreed w ith those of NDR w ithin 
15% , the requirement of Tech. Spec.
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[1] : WH 4 LOOP 2

 Core Model A
ARO Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8

RMS FA Power 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max FA Power 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

keff (pcm) 1.2 1.5 0.4 1.2 1.5 1.6 1.6 1.9 1.7

Core Model B
ARO Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8

RMS FA Power 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Max. FA Power 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

keff (pcm) 0.3 1.0 1.1 1.2 1.2 1.4 1.1 1.6 1.6

NESTLE , , 

DRCF, DSCF RAST-INVERSE 
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NESTLE-RAMBO RAST-INVERSE
M P M-P Error M P M-P Error

Core 

Model 

A

Bank 1 283.8 301.5 -17.7 -5.80% 285.5 300.5 -15 -5.00%
Bank 2 648.7 651.9 -3.2 -0.50% 650.5 649.6 0.9 0.10%
Bank 3 695.4 746.9 -51.5 -6.90% 694.7 746.2 -51.5 -6.90%
Bank 4 580 566.8 13.2 2.30% 583.9 565.1 18.8 3.30%
Bank 5 257.7 261.8 -4.1 -1.60% 259.8 259.6 0.2 0.10%
Bank 6 982 1006.3 -24.3 -2.40% 980.3 1004.6 -24.3 -2.40%
Bank 7 460.9 451.2 9.7 2.20% 464.9 449 15.9 3.50%
Bank 8 451 451 0.0 0.00% 453.6 448.8 4.8 1.10%
Bank 9 504.4 526.3 -21.9 -4.20% 506.9 525.1 -18.2 -3.50%
SUM 4863.9 4963.7 -99.8 -2.00% 4880.1 4948.5 -68.4 -1.40%

Core 

Model 

B

Bank 1 397.6 409.5 -11.9 -2.90% 401 411.5 -10.5 -2.60%
Bank 2 586 576.2 9.8 1.70% 593.5 577.7 15.8 2.70%
Bank 3 925 954 -29 -3.00% 928.2 956 -27.8 -2.90%
Bank 4 548.8 533.3 15.5 2.90% 553.2 535.1 18.1 3.40%
Bank 5 201.8 198.5 3.3 1.70% 206.9 200.3 6.6 3.30%
Bank 6 825.6 835.3 -9.7 -1.20% 833.2 836.8 -3.6 -0.40%
Bank 7 403.1 390.1 13 3.30% 409.5 391.7 17.8 4.50%
Bank 8 404.8 390.5 14.3 3.70% 409.9 392.1 17.8 4.50%
Bank 9 438 474 -36 -7.60% 443.3 475.9 -32.6 -6.90%
SUM 4730.7 4761.4 -30.7 -0.60% 4778.7 4777.1 1.6 0.00%
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[3] : 1 14 , 3 7

1 14 (WH ) 3 7 ( )
ARO CA CB CC CD ARO R5 R4* R3 R2 R1

RMS FA Power 0.001 0.001 0.001 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Max FA Power 0.005 0.004 0.005 0.006 0.004 0.001 0.001 0.001 0.001 0.001 0.001

keff (pcm) 3.43 0.0 2.0 3.0 3.0 3.0 0.0 1.0 1.0 1.0 1.0
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[4] : 1 14 , 3 7

1 14 (WH ) 3 7 ( )

CA CB CC CD R5 R4 R3 SB7

NDR 279 1357 684 354 309 440 341 838

DCRM TM: 279 1359 687 351 309 441 342 837

DCRMTM: 281 1353 686 351 308 440 341 835

(NDR-DCRMTM )(pcm/%) -2/-0.7 4/0.3 -2/0.3 3/0.8 1/0.3 0/0.0 0/0.0 3/0.4

III. 

, Tech. Spec. (±15%)
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