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Design of a mine-used switching power supply

LIN Yin"?
(1. State Key Laboratory of Gas Disaster Monitoring and Emergency Technology,
Chongqing 400037, China; 2. CCTEG Chongqing Research Institute, Chongging 400039, China)

Abstract: For problems of existing mine-used switching power supply such as large harmonic current,
low power factor and so on, a mine-used switching power supply was designed by use of technologies of
active power factor correction and resonant soft switching. Design indexes of the power supply were
introduced as well as design scheme of its hardware circuits. The test results show that under conditions of
inputting AC170 V and outputting full load, the inputting current of the power supply has no pulse and
little harmonic current; the max temperature of main components of the power supply is 98.5 ‘C when
environmental temperature is 50 °C; when input voltage is AC90 ~ 265 V, power factor of the power
supply is not less than 0. 96, ripple voltage is less than 30 mV, and efficiency is 86.5%; in test of
insulation withstand voltage, insulation resistance is not less than 50 M{), and leakage current is less than
1 mA.

Key words: mine-used switching power supply; active power factor correction; resonant soft

switching; resonant transformation; harmonic current; electromagnetic interference; power factor
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Fig.1 Composition of mine-used switching power supply
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Fig. 2 EMI flitter and protection circuit
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Fig. 3 Active power factor correction circuit
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Fig. 4 Isolated resonant half-bridge conversion circuit
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Fig. 6 Resonance current wave and voltage wave of
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Table 1 Temperature test results of main components in

mine-used switching power supply under 50 C

WA BE/C
i
AC90 Vi A AC265 V#i A

L 91.4 81.7
Qs 90. 4 79.9
Dy 91.8 83.9
Q 87.8 81.1
Qs 88.0 81.7
T 98.5 92.4
Dy 94. 4 89.1
Cus 89.2 84.3
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Table 2 Routine performance test results of

mine-used switching power supply

WARE/V WHUE/WV RN BE/ % B/ mV
90 60 0.99 83.7 26. 2
127 60 0.99 84.5 21.6
170 60 0.98 85.8 18.4
220 60 0. 97 86.5 20.8
265 60 0.96 86.5 22.4
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Table 3 Insulation withstand voltage test results of

mine-used switching power supply

W B HEME/kV  WER/mA 4 HE/MO
LN OE T 3.0 0.96 =50
AN AN 3.0 0.93 >50
T AhsE 0.5 0.13 >50

4 #HiE

Wit AR BIRAE ACI0~265 V i A
JEBST SR EEOR/NT 0. 96, L s TR A #@ i
30 mV, L% B3k 86. 5%, [Al B HL A T FE 14 % 85 1
A8, X F /N R AT R B ERITE —ENSF .,

£ % 3L Hk (References) :

L1] S/hJe, EW, k4,55 BT LM723 s T
A2 B IR 3T R SE LT DL Bk T, 2008 (12) .
18-19.

FENG Xiaolong, WANG Hongjian, ZHANG Xinghua,
et al. Design and implementation of intrinsic safe
power for mine coal base on LM723 [J]. Coal
Engineering,2008(12) :18-19.

Bl -y BAZREMRITUL B9 %4,
2013,44(11).:119-121.

L2]

£3]

L4]

£5]

L6]

L7]

L8]

Lol

L10]

CUI Junliang. The design of mine-used intrinsically
safe power[]]. Safety in Coal Mines, 2013,44(11);
119-121.

TR, R IR, ERR. TR B EN R
W PHIE T2 B 2 4R (B R B2 0D, 2013, 23 (3):
62-64,

ZHANG Changnian, XU Zhongguo, WANG Encheng.
Design of intrinsically-safe power supply for coal mine
[J]. Journal of Luoyang Institute of Science and
Technology(Natural Science Edition), 2013, 23(3):
62-64,

ZEME, T, TR EY T X LS EA48 B B
BRI L) . BB B2E R, 2010, 38(1) £ 76-80.

LI Dejun, WANG Congs WANG Jun. Discussion and
research on illumination power for non power
frequency transformer in underground coal mine[ J].
Coal Science and Technology,2010,38(1) :76-80.
FERFFEN, B, —F 2" R A RZ LR
B Lo 8 31k,2017,43(8) : 83-86.

YU Zhixue, FANG Xupeng, ZHAO Yang. Design of
novel intrinsically safe power supply with "ia" grade
[J]. Industry and Mine Automation, 2017, 43 (8):
83-86.

RRF. R REBRF LB FEHFRLD]. BIRE:
MR T A2 ,2016.

BET. RS EF KB ENSBRES N5 &IT
LJ]. w8 sh4k,2015,41(12) :12-15.

YANG Shengyuan. Analysis of power source of
permanent magnetic controller for mine-used high-
voltage switch and its design[J]. Industry and Mine
Automation,2015,41(12) :12-15.

TRAH WERE MR FLGBRRG SA LB
FRe B B A SR L) ] R 22 4R, 2012,40(3)
78-82.

YU Yuesen, XIE Dongying, WU Xiaojie. Discussion
on features and classification of intrinsic safe flame
proof system and intrinsic safe electric power
structure[ J]. Coal Science and Technology, 2012, 40
(3):78-82.

KU 7 AA B Z 2B ENEARTERMRIT T
[J]. T# A 3h1k,2012,38(2) :22-25.

ZHU Qianwei. Basic requirements and design method
of mine-used intrinsic safety power supply [JJ.
Industry and Mine Automation,2012,38(2) :22-25.

[E A PR T, TR 3, S5 AR Sl I [R] 4 o G R i
R W PFC 25 25 (], o [ f AL T2 2% 4%, 2013,
33(27):60-68.

YAN Tiesheng, XU Jianping, ZHANG Fei, et al.



2018 4% 2

3. —FrF A I X E R K . 99 .

(11]

Variable on-time controlled critical conduction mode
flyback PFC converters [ J]. Proceedings of the
CSEE,2013,33(27) :60-68.

KL &8 —MRAFARDEE B THFERE
AC/DC LED 3K gh e 38 [J . & [ s #l T % 2 )%,

2015,35(22) :5851-5858.

ZHANG Yiwen, JIN Ke. A single electrolytic
capacitor-less AC/DC LED driver with high input
power factor[J]. Proceedings of the CSEE, 2015, 35
(22) :5851-5858.



