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Design and Implementation of High Voltage Protection Alarm System

Zhang Bao, Yi Jiliang, Tong Wenchao, Zhou Yaxing, Huang Linsen
(:School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: For the safety of maintenance personnel of electric locomotive, a high voltage protection alarm system is
designed based on STC11F04E microcontroller. The system consists of high voltage induction part, signal processing
module, voice alarm module and power management module, etc. The system can detect the high voltage electric field of
locomotive roof and convert it into voltage signal, and through the measurement of signal processing module, decides
whether an alarm should be given. This system has been qualified through several testing authority and put into use.
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Fig. 1 High voltage protection alarm system
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Fig.2 The diagram for sensor and alarm
display system connection
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Fig. 3 Sensors equivalent circuit diagram
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Fig. 4 Schematic diagram of alarm system
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Fig. 5 Schematic diagram of signal

detection and processing module
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Fig. 6 Schematic diagram of proportional amplifier and

a comparator circuit
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Fig. 7 Schematic diagram pf power management module
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Fig. 8 Schematic diagram of power management module
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Fig. 9 Microprocessor structure diagram
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Fig. 10 The main program flow chart
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Table 1 The electromagnetic signals impact tests of driveway

L

Product picture

high-voltage traction lines mV
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Table 2 The effect of the distance between high traction line

and receiver on electromagnetic signals mV

W3 BE S Jin R i £ At Wi 2
FEEFET 040 m. HE3.72m  141.0 112.0
FEEEDT 1.00 m. HE3.12m 76.0 52.0
FEEFEDT 1,60 m. HE2.52m 32.4 37.0

4.2 REINERNmNRIRIE

AN H ) R ) — Y P PN IR
AR RE N, 2011 4F 4 H 28 HAESCE B AT
TR R, RIE T IR R A R . 16:35
HATET 40 CAURIREY, 17:05 450 17:10 iR R
B, 17:25 WK 70 °C, 17:55 @R ERIAL . 5%
ARk 3 R,

#3 KRIRAIE-40 C)
Table 3 Low temperature test (-40 C)

F% Mpc4o mVIEST MMDC6o mVIES HIMHE /v

1# i TE & R A H 8.337
24 i TE & R A H 8.330
3# i TE & R A H 8.371
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Table 4 High temperature test (70 °C)

F%  Mpc4omVIEST  MDCeo mvIES HIMHIE /v

1# i TE & R A H 8.153
24 i TE & R A H 8.336
3# i TE & R A H 8.275
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