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Design of Mine used 127 V Integrated Protection System Based on C8051F020

LIU Jie, ZHENG Lrjun, GAO Yurrguang, SONG Jiarrcheng
(College of Electric and Power Engineering of Taiyuan University of Technology,
T aiyuan 030024, China)

Abstract: In view of the problem that traditional mine used 127 V integrated protection systems have
shortcomings of short protection distance, poor stability and inaccurate display, a digital mine used 127 V
integrated protection system based on C8051F020 was designed on the basis of analyzing protection and
self-checking functions which the system should have. The system “s design of hardware circuit and
software were introduced in details. The system can realize integrated protection and control functions for
three circuits, meet demand of long distance protection, and reduce probability of safety accidents caused
by system fault because of self-checking function. The experiment result showed that the system has full
functions and low cost, and can meet needs of a modern coal mine.

Key words: coal mine, 127 V lighting system, integrated protection, signal sampling, self-checking,
C8051F 020

127V
, C8051F020 127V
s s H 3

, 320x 240

:2009- 10- 23
* : (2007BABI3B01)
(1983-),
E mail: tyut liujie@ 163. com



2010 4 % 2 # X A% KT C8051F020 494 91 127 V 42 &4R47 7 4ed it © 29 -
1 127 V
1
1.1 R %44 139 V 2 min
127V C8051F020 95 v 2 min
3 ) 5V 3s
15 A 2 min
91 A
1 0A 3s
127§/~ ® 4.6 kQ
127;\/~ 2.3 kQ
127;V~
1355 e
1 127V ,
C8051F020 : ,
C8051F 020 , ,
MCU , 64 KB FLASH , 4352 1 kQ ,
(4 096+ 256) B RAM, 5 16
64 /0 2 8 ADC( 5
12 100 kbit/s  ADC, 8 500 kbit/s
ADC), SPI SMBus/I’'C 2 2.1 13 TR
UART C8051F 020 8051 3
, , 3
) 2,43V
1.2 R %hke
( ) TV1013 (2 mA/2 mA) TAI0I5(5 A/
( ) 2. 5mA) ,
\ 2
(75% ~ 110%) Ue; , 17V
(13 A) , A/D 2
1.1 1.2 1.5 2.0 4.0( 1.2), R &
7; , —'R:3'U|CII—
" 127V - . e
k ’ B i | T
oo ; =1
1 ko, 127
R+ K -
1+ R 2
xHoz30. R=2.23K0
3 42V
2.3kQ, 4.6kQ

1

40V ,
Ra




* 30 I58 ik 2010 52 A

R4 , 2.3 HFME FmAER
8 , 3
A
127 V~ ¢>
5 ( )
AD CPU ( )
et 8 C8051F020  P3.0~ P3.6
RESET 5
+5V2 +5VI1
3 Ry u“ 2
jz; (_ 74HC 14 =
A/D C8051F 020 8 g
TLP521 1 9]
ADC 3
9 i CPU , >
C8051F 020 PL O 2.4 ATEH%
8 500 kbit/s  ADC ( AINO.0), 6 . C8051F 020
8 .
C8051F020  AIN1.0~ AINI.7 C8051F020
. 12 100 kS/s( 3
100 k ) ADC
2.2 ShIRETAr w3k ’
22.1184 MHz C8051F020 3 2 ,
1 MC= C8051F 020
= 1/22.118 4 MHz= 0. 045 211 226 x 10" ° s, P0.7 P11~ PL.7  P2.5 :
Ne 2%~ 65 536 €805 1F020 3.3V ,
o= N x MC= 0.003 s,  C8051F020
+5V1 +5V1 +5V1 +5V2 +5V2
R[] []r R,ﬁ ﬁRl R;ﬁ ﬁ&
2min 3 YA (] i
S »Jo——>
S .
1000 , 2 min z . S|Z4 (_i 74HC14
40 000 , 74HCI4 TLP521
, H CF4060 6
, 2.5 Za W%
32.768 kHz, 4
2 Hz 3
+3TV LMA32- 72A- 0 ,
[ s o RAS835A,  LED
S — on ‘= 320~ 240 18
—1 06 - ~ ) N
74HC14__| 85 RESg"lg“ _,1
p— Q7 dil 2
¥ 0 % C8051F 020
L— SS —
= HCF4060 32.768 kHz 7

? ?

4 RAB835A



2010 % 2 % A% AT C8051F020 694 #F 127 V 42 &4%47 7 4t ikt © 31

LMA32-72A-0
+5V1 R 2%
VDD
C8051F020  R[|R|[R| [R] |R
P5.0~P5.7 D DBO~DB7
P2.0 l A0
P2.1 WR
P22 RD
P23 RES
Vbp
(MH:)EUE%)E o
Ss
+5V2
T A
(HOLIR) K
7 C8051F020
3
R T
BRI ARG TR
AE %R
AE—BIR% TR
AE=RHTFRF
8
C8051F020
10
5 3
4
4.1 F G IE% BT K

2 2

4.2 F R FHK
3

4.3 A B Bk iAR

9
_ R AT L (R A
o — )
‘%E%E%{%@?F%ﬁ’ — Liean A\
— THEE Vv
= — %l kQ
éﬁ%%@;gﬂ — T A
) _THEE Vv
o —&&EE k0
‘ﬁ%@%@fﬂ’ — THmE A |
|/ —TH#eE Vv |
9
5
C8051F020 127 V
s 3
[1] . [M].
,2002.
[2] ,
[11. ,2005(4) : 61 62.
(3] , _BBM - 2.5/660A
[J1. ,1992(6) :56 52.
[4] , .BZX- 2Y
[J]. ,2001(6) : 3 4.
[5] , ,
[J1.
2007( 12): 51 52.
[6] , ,

[J]. ,2003(1):3F32.



