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Design of a high-performance mine-used intrinsically safe power supply

HUANG Hesong', CHEN Xi', TIAN Chengjin®*, FU Zhen?
(1.College of Electrical Engineering and Automation, Shandong University of Science and Technology,
Qingdao 266590, China; 2.Beijing Tiandi-Marco Electronic-Hydraulic Control System Company Ltd.,
Beijing 100013, China)

Abstract: For problems of poor electromagnetic immunity and weak load capacity of current
intrinsically safe power supply, a high-performance mine-used intrinsically safe power supply was
designed. The power supply is based on quasi-resonant flyback switching power supply and dual
overvoltage and overcurrent protection, which can convert AC85-250 V wide input voltage into stable
DC12 V/2 A output. The test results show that the power supply has small ripple, high efficiency and
strong electromagnetic immunity, which meets intrinsic safety performance requirements of GB 3836. 4-
2010 Explosive Atmospheres Part 4: Equipment Protection by Intrinsic Sa fety "i".

Key words: mine-used power supply; intrinsically safe; switching power supply; electromagnetic

immunity; overvoltage protection; overcurrent protection; load capacity
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Fig.1 Composition of intrinsically safe power supply
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Fig. 4 Overvoltage and overcurrent protection circuit
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Fig. 5 Output voltage and current simulation waveforms
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Fig. 6 Output voltage and current simulation waveforms

during short circuit
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Fig. 7 Output voltage simulation waveform

during overvoltage
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Fig. 8 Output current simulation waveform

during overcurrent
MESﬂ%ﬂiE%IWW%é%ﬁm%ﬁfﬁ
WA E . MK 6—K 8 nl & . AR B i R L o iR
%ﬁﬁﬁ%%%ﬂ%%&%ﬁﬁ#mﬁﬁﬁﬁm
WA .

4 BERMEENR

4.1 sk

SO A KE A 22 U i O B SPEC
(Standard Performance Evaluation Corporation, fi
YHEPE RE VT A HLAL D KL 1 U8 I L 25 (10 pF Hfif g
25.0. 1 pF BB i 25 ) o 5470 4 1R 3K 1) b 2k e AN
TR ME 3 B2 M Fe s AR B . i IR S S0
WE 9 PR, al SO IE R4 S I 29 K
65 mV, fF &It EK.

® Stop M Pos: 0.000 s CH1

(SRR S TH R & 2%
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Table 1 Test data of efficiency and power factor of

power supply
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