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A new long distance and low power consumption
design of dead-spot switch for oilfields
CAO Qingnian, YANG Hongxing, MENG Kaiyuan, WANG Yao
('School of Computer Science, Xi‘an Shiyou University, Xi‘an 710065, China)

[ Abstract] The three—wire dead—spot switch transmitting signal by voltage and working for oil pumping unit in oilfields has many
deficiencies, such as high — supply — voltage, short signal transmission distance, short non — contact distance, large power
consumption, poor capability of anti—jamming and high cost. In order to solve these problems, a new long distance and low power
consumption of dead—spot switch is designed. The new dead-spot switch consists of the MSP430F1611IPM chip, power module,
switch—probe module, wireless communication module and reset module. The new dead—spot switch enhances the anti—jamming
capability of signal transmission and increases signal transmission distance by using current to transmit the frequency signal and
position signal of oil pumping unit. The new dead-spot switch greatly reduces power consumption and cost by using TMR linear
sensor, microwatt—level power amplifier and two—wire connection.
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Fig. 1 Oilfield monitoring system that using a new dead — point

switch
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Fig. 2 Module composition of the new dead—spot switch
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Fig. 3 Probe module composition
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Tab. 1 Comparison of TMR and Hall, AMR, GMR parameters

BA IiFE/mA Ref/mm  REE/(mV/V/0e)  TAENGEHL Oe S3HER/mOe R/ C
TMR 0.001-0.01 0.5%0.5 0.001-200 0.015 <200
AMR 1-10 11 0.001-10 0.1 <150
GMR 1-10 2%2 0.1-30 2 <150
Hall 5-20 11 1-1 000 500 <150
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Fig. 4 Schematic diagram of the probe module
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Tab. 2 Relationship between voltage and maximum non—contact distance

HL RS/ V Fe KARSZ Ml B BS/ cm FEHLHLI/mA TAEH L/ mA FEHLTIHFE/ mW TAEDIFE/ mW
2.0 8-9 0.06 0.31 0.120 0.620
2.5 8-9 0.08 0.41 0.200 1.025
2.7 8-9 0.09 0.46 0.243 1.242
3.0 8-9 0.10 0.54 0.300 1.620
3.6 8-9 0.08 0.57 0.288 2.052
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Tab. 3 Effect of signal transmission distance on other factors at 3.6 V

FL IR L/ V R /m RIS /em  FEHLAL I/ mA TAEHL I/ mA FEHLIIFE/mW TAEDIHE/ mW
3.6 1 8-9 0.09 0.58 0.324 2.088
2 8-9 0.08 0.58 0.288 2.088
4 8-9 0.09 0.58 0.324 2.088
6 8-9 0.09 0.57 0.324 2.052
10 8-9 0.08 0.57 0.288 2.052
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