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Source localization technique for metallic impact source by using phase delay between
different type sensors
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ABSTRACT

In a nuclear power planl, loose parl monitoring and its diagnostic Lechnique is one of the major issues [or
ensuring the structural integrity of the reactor system. Typically, accelerometers are mounted on the surface of a
reactor vessel to localize impact location caused by the impact of metallic substances on the reactor system. However,
in some cases, the number of the accelerometers is not enough to estimate the impact location precisely. In such a
case, one of alternative plan is to utilize another type sensors that can measure the vibration of the reactor
structure even though the measuring frequency ranges are different from each others. The AE sensors installed on the
reactor structure can be utilized as additional sensors for loose part monitoring. In this paper, we proposed a new
method to estimate impact location by using both accelerometer signal and AE signal, simultaneously. The feasihility
of the proposed method is verified by an experiment. The experimental results demonstrate that we can enhance the
reliahility and precision of the loose part monitoring.
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o D 2% (group velocity) 4 . ¥go] A% (Fourier Transform)
k : 34 (wave number) ¥ : ¥vE ¥g (Hilbert Transform)
p : U (density) sgn(t) : A% (sign function)
h : 57 (thickness) R, (1) : 2&4¥ES (Cross Correlation)
E : %47 (Young's modulus) T : 27] (Period)
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Fig. 1 The location of sensors, red circle denote
accelerometers, and black circle denote acoustic

emission sensors
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Fig. 2 Result of time frequency analysis

from Accelerometer : the impact signal

is measured at the steel plate, dot line
is the envelope of impact signal.
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Fig. 3 Result of time frequency analysis

from AE sensor : the impact signal is

measured at the steel plate, dot line is
the envelope of impact signal
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Fig. 4 Measured Impact signals due to impact

of metallic ball on the plate, (a) is
accelerometer signal and (b) is AE signal
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