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Study on Calibration Technique
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Abstract: Aiming at calibration of reactor period measurement for reactor nuclear
measuring instrumentation, the neutron multiplication characteristics of reactors were stud-
ied from the aspcet of theoretical derivation and verification of real stack data, and it was
determined that signals with exponential variation laws can characterize the change charac-
teristics of reactor neutron fluence rate over time. In order to fully calibrate the reactor pe-
riod measurement performance of nuclear measurement instruments, considering the

neutron detectors output signal weakly, it proposed a reactor period signal simulation
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scheme based on digital technology. The scheme includes both hardware and software as-

pects, identifying key issues, and designing solutions to high-precision timing and weak

signal output issues. At the same time, the calibration method was studied, by which the

reactor period signal output performance was tested. Within the range of reactor period val-

ues from 2 s t0 999 s, seven values were selected for testing, and the maximum absolute

value of the test deviation was 0.45% .

key words ; reactor period ;signal generation ;calibration technology
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Fig.1 Real reactor count rate versus time curve
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Fig.2 Principle block diagram of hardware scheme
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Fig.3 Principle block diagram of software scheme
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Table 1 Test data of reactor period value

T M S H R s HLE 1/V HLE 2/V fisf i [ /s SR HESA I N fEL s AR 2 %
2 7.60 0.19 7.36 1.995 -0.24
5 9.80 0.32 17.04 4.980 -0.40
30 9.51 0.36 98.38 30.049 0.16
50 9.28 0.64 133.36 49.870 -0.26
100 9.32 0.16 406. 56 100. 021 0.02
500 9.74 5.09 325.08 500.922 0.18
999 9.74 7.09 318.68 1 003. 540 0.45
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