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Development of Hardware and Monitoring Software for Stable
Operation of Fire Pumps
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'Corresponding Author Abstract : This study is aimed to develop a safety diagnosis system for fire pumps that
Doohyun Kim detects normal and abnormal signals for the stable operation of the system. Hence, the
Tel : +82-43-223-3650 following activities were carried out: first, a threshold value was identified for the
E-mail : dhk@chungbuk.ac.kr normal operation and six abnormal operations (adherence of impeller, absence of

water source, separation of pump and motor, run-stop operation, air inflow into the
Received : June 20, 2022 casing, and reverse-phase loss of the power line) reflecting changes in the current,
Revised : July 17, 2022 flow and pressure of fire pumps: secondly, based on the identified signals, an algorithm
Accepted : August 5, 2022 capable of detecting three abnormal signals was developed and in terms of hardware, a

current, pressure and flow sensor suitable for the analogue input values of NI-6009
was designed and installed. This combination of the hardware and software is
applicable as a diagnosis system to ensure the stable operation of fire pumps.
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Fig. 1. Characteristic curve of pump,
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Table 1, Pumps’ Current, flow rate and pressure values per
operation status (3.7 kW Induction Motor)

. Current ~ Pressure  Flow rate
Pump operation status ) (MPa) aj;’nin)
Normal 5.06~6.9  0~047 0~269
Power supply abnormality 0 0 0
Intermittent operation 0~50 - -
Case 1
Impeller fixed > 52.8 0 0
1 phase power disconnection > 45.15 - -
Disconnection pump <38 0 0
and motor ’
Case 2 With —
ithout water in the
water tank <4l 0 0
Power back-connected state 5.02~7.69  0~0.35 0~121
Case 3 Air flowing into the pump 4.28~4.62 0.14~0.38 0~50
Closed of pump suction side 4.12~7.23 0.01~0.05  0~273
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a) Design of the selected CT64
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b) Output current vs. voltage
Fig. 4. CT sensor detecting current value,

Fig. 5. Pressure sensor of PT-506,
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a) Design and size of NI-6009
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b) Input and output port
Fig. 6. Data acquisition hardware(NI-6009) of fire pump.
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Table 2. Analysis of output and error for sensor signals

Sensors Output Error
Curmet(A) 0~60 +1
HE £ HE)E
SO GEEHES Pressure(MPa) 0~0.47 +0.01
; B0 EAFLL,
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