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ABSTRACT

The frequencies and amplitudes of the pressure pulsation caused by the model pump of the reactor coolant pump are obtained
through the hydraulic test using the model pump of a reactor coolant pump. The relationship between the amplitude of the
pressure pulsation and the head fluctuation of the model pump head is also obtained. The pressure pulsation amplitude of the
rotational speed frequency is the biggest one, and the amplitudes of the blade passing frequencies (BPF) are smaller than that
of the rotational speed. The amplitudes of the pressure pulsation above 6 BPF are gradually reduced to zero amplitude. The
pump head fluctuation based on the dynamic pressure measurement is 0.72% of the rated head, and 0.63% based on the static
pressure measurement. It is a meaningful result that the pump head fluctuation based on the dynamic pressure is almost the
same the pump head fluctuation based on the static pressure. From this result, the amplitude of the pressure pulsation can be

enveloped conservatively using the pump head fluctuation that can be measured easily from the static pressure at steady state

condition.
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Fig. 3 Pump performance characteristics

Table 1 Pump head fluctuation

Dimensionless dimensionless dimensionless
No. Speed flow rate head

(N/Nr) (Q/Qr) (H/Hg)

1 1.0000 1.0000 1.0000

2 1.0001 0.9975 1.0062

3 1.0007 0.9998 1.0063

4 0.9999 0.9970 1.0114

5 1.0007 0.9965 1.0075
Average - - 1.0063
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Table 2 Single—sided amplitude of pressure pulsation at

suction
Single-sided S;ng:z;zl(ﬁi
Pump frequency (Hz) | pressure for model P
ump (kPa) prototype pump
pump (kPa)
RSF 0.83 1.66
BPF 0.26 0.52
2 BPF 0.13 0.26
3 BPF 0 0
4 BPF 0.08 0.16
5 BPF 0.07 0.14
n BPF
For 6 < n <8 0 0

RSF: Rotating speed frequency
BPF: Blade passing frequency
n: integer

Table 3 Single—sided amplitude of pressure pulsation at

discharge
Single-sided S;zsgslzzldfii
Pump frequency (Hz) | pressure for model p
ump (kPa) prototype pump
pump (kPa)
RSF 0.78 1.56
BPF 0.44 0.88
2 BPF 0.12 0.24
3 BPF 0 0
4 BPF 0.46 0.92
5 BPF 0.26 0.52
n BPF
< <
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Fig. 9 Components of pressure pulsation signal at

discharge
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