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An Experimental Study on the Pump Operating Characteristics

K2y Words :

with Low Flow Operation
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ABSTRACT

For ASME Code pumps in nuclear power plants, inservice test is required to assess the

operational

readiness in accordance with ASME code and related regulations. The

objective of this study, therefore, is to develop the technical background of the
degradation of pump performances and conditions due to low flow rate operation. In
addition, the detection techniques of pump operating conditions are to be developed to
enhance the safety and economy of nuclear power plants. A test loop consisted of pump,
motor, water tank, flow rate measurements and piping system with flow control devices
was established for this study. Two typical pumps, 1l-stage volute pump and 3-stage
turbine pump, were selected and the test was performed upon two major point of views;

i.e., pump

discharge pressure pulsations analysis and pump vibration spectrum analysis.

From the test results, it is concluded that (1) the pump vibration affected by the natural
frequency of operating pump is significant in the low frequency zone (around 1 Hz): the
vibration amplitude, especially, is an important factor during low flow rate operation, and
shall be monitored to ensure that it is within the limit of ASME OM code Part 6, (2)
the vibration frequency and pump discharge pressure are affected by vane pass frequency
and running speed, (3) the wave phenomena due to the compressiblity of water is
anticipated during low flow rate operation, and the pump system shall be designed to
prevent it and, finally, (4) the technical background of the degradation of pump
performances and conditions due to low flow rate operation is provided.
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Fig. 1 Schematic drawing of test loop and measurements
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Table 1 Specifications of test pumps

Item Pump A Pump B
Type 3 stages turbine | 1 stage volute
pump pump
RPM 1750 rpm 1740 rpm
Max. 02 m*/min | 0.14 m*/min
flow rate
Max. head 21 m 20 m
Max. suction
head 7 m 7 m
Motor input | oo /86 A | 15 kW61 A
power
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Fig. 2 Schematic diagram of pressure and vibration
measurements and analysis
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