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ABSTRACT

Pressure pulsation of exciting sources that generally occurs on the piping system connected to the

discharge of BFP(boiler feed water pump) in power plants causes wave reflection, wave interference,

resonance, standing wave and so on. But if the operating speed of the pump is changed, the state

of the noise and vibration can be done because characteristics of the exciting source are changed.

This paper is to investigate the cause of the noise and vibration occurring on the piping system

when the operating speed of BFP is down in accordance with lowering of the power generation. It

is approached to two points of view ; Firstly, it is examined whether the pulsation source impacts

on the shell mode vibration that vibrates radially across the cross-section of the pipe. But it doesn't

affect the shell mode as much as the resonance occurs. Secondly, to find the relation between the

pulsation source and the acoustic mode of the piping system, analysis for the piping system by in-

direct BEM(boundary element method) is carried out. Therefore it is investigated that the mechanism

of the noise and vibration relates with acoustic mode of the piping system.
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Fig. 1 Schematic of the coal-fired power plant
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ator to BFPs

Table 2 Pipe specifications for water feeding line of

BFPs
Item Size | Material |[SCH No.| Class
Common header 18" A106-C 160 #2,500
Discharge line 12" A106-C 160 #2,500

Table 3 Measured vibration on the pipe
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No noise Noise 500 600
Vertical dir. 2.34 20.4 Frequency (Hz)
Horizontal dir. 1.93 7.14 Fig. 3 Sound level spectrum for the sound near the
< Unit : mm/s rms > measurement point
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Table 3 Natural frequencies of shell mode for 12"

and 18" pipe
Mode no. Natural .frequenc1es of shell r.node
12" pipe 18" pipe
2 42.8 Hz 27.8 Hz
3 121 Hz 78.8 Hz
4 232.2 Hz 151 Hz
5 375.5Hz 244.2 Hz
6 550.8 Hz 358.3 Hz
7 758.1 Hz 493.1 Hz
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