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Status and prospect of microcomputer protection device for

mine-used high-voltage explosion-proof switch

LU Donggui®?, RONG Xiang"?, ZENG Ké’
(1.CCTEG Changzhou Research Institute, Changzhou 213015, China;
2. Tiandi(Changzhou) Automation Co., Ltd., Changzhou 213015, China;
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Abstract: Status of microcomputer protection device for mine-used high-voltage explosion-proof switch
was introduced from aspects of hardware structure and basic functions. Some problems of the
microcomputer protection device for mine-used high-voltage explosion-proof switch were pointed out, such
as lack of uniform standards, low accuracy of selective leakage protection, uncomprehensive performance
of anti-override trip, lack of fault diagnosis function and poor communication reliability. Development
trends of the microcomputer protection device for mine-used high-voltage explosion-proof switch were
proposed, which included unified technical standards, selective leakage protection based on multi-criteria
fusion, anti-override trip based on intelligent substation, fault diagnosis of mine-used high-voltage
explosion-proof switch and combination of multiple communication modes.
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protection; anti-override trip; fault diagnosis

Wi HHEI:2018-05-11;(EE B HA:2018-07-24 ; BHAERIE . JKFH .
B SR PSRBT AR PR M AT 5T B A7 IR A A BTH (2017GY104)
EBRB A AR ST(1978 =) BB VLR B M AR, B S0 B 2l 4k 7™ i B RS 8 8 14E , E-mail : 1dg78@163. com,
Sl AR S AR, SR A BB W R B R T OGO R B BBk S R BT, T A 31k, 2018,44(8) : 28-31.
LU Donggui, RONG Xiang,ZENG Ke. Status and prospect of microcomputer protection device for mine-used high-voltage explosion-

proof switch[ J]. Industry and Mine Automation,2018,44(8):28-31.



2018 4 % 8 M

PAFRE. T RASEGRET R MIEFEETNREEZ . 29 .

0 3

ill}

W FH e He B R OGR4 v i R
o HPEREXS I 4 o 22 A PR R] S B A Y
Mt 20t 90 AEARE ML IR B E AR AR
Js B35 8% D 5% v T 0y B2 By % O 5 8 MR 1 RE A5 21 12
FAw . BEE AL MR TR B R A P
e R AR TT L 7 5 T By % O € SAOBIL AR 47 %% B Y 2
REAWTF 5 R RIS . AXAAHT
A T Bl 4 T SR AL A 3 2 S AR L 3 ek 20
A FH e S 37 4 T S TR PIL 47 2 A A 1Y) 2 2 )
Py 7B R B R T O AL R 0 R A R R
[ER S

1 HRASERBRFXBINRPEEIRK

1.1 FRBZEGHRTEABRIKY LIRS EMN
HH. 0 & R B BRI LR e 5 K2 R
1 ARM 5 DSP™ N #% 0 o B 2R i+ A 8 T — 2L
2 R A0 A B R SRR R B T OC R A
o P T 7 10 R L R VR R B R ML BT
6 NEBLLA D B AbFRAL B . e S ERE A b
R G0 ARG T R WA 8 2% L A/D B 40 45 45 AN L 2
PF SR R4 5 A0 R 2 s B S R ] B A
g A5 45 . @ B R AL, 3SR Sl
PO B RS AT AR T B B AR e A Tl i ek
SRR P AT R L E S U B BN A/D B e 8.
@ FF it A S . A I G B OR R A bR
B i A O A B S T O R HH 4k R 2
RS . @ EAE D R B, B A KB
i+ i 113 Ao R O R PR L O SR RUBT T PR A
© HmFERE. R AC/DC T X IE i, B £
HHER . © APLSiERIT, RAHM FITR
T 3 FH B R LA b b B RS o LA e S A A SO TR
A R SE TR L S PR A R 4R BT R 1Y B
24
1.2 " RABEGHRTEARIEEILARS &
WA IR B 22 4 LA ) A JB/T 8739—2015(H”
o TR e A L 2 ) X 0 FH o R O R O R B 4%
Fi L4 HL A VE BE 48 b5 2R L 45 A5 B AL A3 Ae b 7
KU HTHTH = R B AR T L e R HA
6 ANJrmE LA . © MR TR, RAEH R R
RO HUBE 46 2k v BHL T B S DL AN A0 I L A
MAEF G, © MRy Tae, 50 B . o o o
i 3k i R T L 44 % R L XU R R BT A 4 4 £

. O FEHIDIRE . SLBUIT B o ] A L A2 U A
A . @ 0 IRE T2 IR AR A B i
F. © AWLiEIRe, SR ORGSR A S
B SRR . © WA5I6E . 92 U 7R
(2

? TASEMBAXBNAPEEFENEE

o

2.1 B2 %—thirk

H R B o B JF e LR s B A B
TR AT bR o A7 AE LR [ 8. O AMEZ5H R 58—,
Xt 2 () EOR AT E e O AR, @ fF5 480
ANGE— %t e 7 4 T S 11 Fl A8 o e B SRS TR
© DIREFE bR AN GE— % 15 B R T O 1 1 RE R i AR
T TF AR B[] R L & AR 7R R R
2.2 RBER AR R E B

1 FH o B R DG OB R A 2 8 Y A 3
IRV A R o S e s VI ey )8 N 5
DD HE A I R LR Uk R A R A5 L AE SE B N
FH HP R PR o A SR A A L R BT R P R B
DRl . Ju AR K AR AR A N FH AN R I G T A £ 1 15
BT o B8 v 1 R T el R o 1 5 1 R R
2.3 BFARZIRIR AR AT

B BRI R T B T P TR R B 5 R AR
HL 2R G0 B ) . B T R AR R 5 1R 4 sk g Bk I
AER R B LA 2 R i S
VR S s 00 25 300 T e, X L S R 4 0 2 0
W7 2 75 PHAT 0 T Bl 1 5 %o 2 5 75 | e A s Bk I
FLR L AAF 5 A L A AR P B L 4 P B
Aob 325 Ty ke i et S o g P AR X DA
e H | R A Ak g Bk D . BRI R G I i Dk
ER
2.4 B ¥ ES M

W FH v R B R T DG T A SR 55 4 T AR AR
O3 TR B0 i B0 Bl 25 K B 8] 328 4 L 77 A — SV e 1Y)
T30 B o 5] 20 ol 25 Ao Sk Fhy S Ak SUAL AR IR 2h 5] R i sk
P Bl o S B0 Ml el BHLE KL B R R A LS KR
ML, T A TR, S BT AR  WiRE T
B . MATEH R B AR TE OGS AR b ke e )
T H X (1 AP e By R T G 1 IR 2 W, AN B
Xif B 4B I KAz A7 T 00 HEAT A6 % Wl
2.5 WBETEMRZ

H R0 H o R [ 4 TF G S AR e ' 2 R
RS485 CAN, LL K W 7 258 17 76 58 B 0% T 0 B 5%



. 30 - I B3

2018 % 44 %

T fE TR K. RS485 B4k U i £,
P2 AN AE 3 75 F 308 15 i e 5 vy o L i B o e LA
HEAE ;s CAN B4 Z 5T T 40 E J7 o o (H B 2k 1 3K
HAR A E A R R B R OE T
ISE P 2 5 K IR0 38 1 38 24 85 o A i T T S BOBIL f 7
HTZ N S ABAE R O TR P I A AR R 2 AN (A
Y Ap e 22 o ISR I T 1) 9 AR A2 45 1) A

3 THRAEEMBAXBNKRIPEERRED

3.1 HARAFME%—

i s Hby 1D FF OC BAOBL AR 4 2 0 B8 — O 4 B D
BG—ReE G SRS R s — ik
FEIE L A T & X6 5 e T B AR T S A LR 4
BB AN G580 A5 5 B2 10 LT RE 48 bR S5 T8 LA Tl
PR
3.2 23RS BTNRLIRY

BT — DR AN B A 4 BT O TR M L i D R
P U HL DR Sl A o B 1 ) A, A ke O B T T H
PO A AR R AE AR P v S B 4 T DG TR O 7 4 1) i
B SR A B A B AR O AR S VA T
MBS HORN Ik AT 2 FI RS Bl Ab B 2
e R U PR B A R
3.3 A TR b sk e B AR B

FEF AU 5 P Ll A A P B A O U g
56 4= iy 1k 8 2 Bk ) 55 R O 7 R T SR G A
Do 2 T & SR F T K 2 RB AR F il T PR A% 8 S
Bk ] 32 5 A 4 4 {5 5 1 GOOSE $5 R FH 1% 2% 141
WiAE . B Ak R R RN TR H R R Y )
Bt
3.4 &R &R RIS b

WG FH 55 5 08 F 5 1) T30 B AT L R 45 o i s
A0 XoF G 0 PR S AR P AL 465 3 T 5 5 ) 2k B i R
A RPE A% A8 2 R HOIR S R LT B SR A
PE IR BSIRAS R B KON B2 B SRR L 7
1 FH e 95 8 S P i L B R B A A SR A R
JFH v T B 4 T DAL £ 3 206 3SR 4 i SUAE 5 ML
REFS KINE B2 EREGE Rl o7 a3,
FE LR 5 BT A FH 1o 977 4 5 0 bR 25 Rl e i 8
3.5 %Mz Kb

B B Ak P B R AL B R R R TSR L 0 H R
7 4 T S B o8 B 5 3 g 4 9 P 22 1A B B
22 H A R K S R R L R 2
EMGEGERE RS THEEMER, REAHFENHZ
T3 17 e A K B 3 i FH e e B AR T OGO OR AP e

SR EICIER cPR R 1P B A N VW NI C R (BSEESE ( (T
M2M Jo £ £ £ AR L L g 2800 3 A5 £ R AR O B B
2 i 41 v 8 5 F) S IR R AT S

4 LHiE

FLR 87 FH a5 1 B 4 T 56 ML A 47 3 B ad Ak A
B REAL AT S B . 5 3 TR OC RHLOR B R FR
BB R 2505 . 4 J 8 i A k1L &K
FAE AL R RE AL S DT TR BT IE BRI R
B1j 18 T S BOL PR 37 2 B B B AR OK P IR i L R
GEH e AP AR B 1L B8 E SR

£ % 3Lk (References) :

[1] EEEE.ES MR AR M M Bk
R . 2013

(2] skpuig, Rersd. 3T DSP & R B 5 T 6 AL

FEH SR BRI ] &I T R M CA AR /O
2011,34(2):184-187.
ZHANG Sihai, WU Hongbin. Development of
microcomputer protection controller for high-voltage
flameproof switchgear based on DSP[]]. Journal of
Hefei University of Technology ( Natural Science) ,
2011,34(2).:184-187.

[3] ZEHE, EHF. ET WinAC A& K 57 5 IF 5 44 5
PRV i P8 TR, 2011.19(5) . 16-18.
LI Wanjun., WANG Hangyu. Design of the
measurement & control system about protection of
high voltage switch based on the software WinAC
[J 1. Electronic Design Engineering, 2011, 19 (5):
16-18.

(4] EEWw. 0 HEENESEES KSR REBGE

(7). M BARAE 2017 (2) :88-89.
WANG Dingqian. Study on the protection system of
explosion proof high voltage vacuum distribution
equipment for coal mine [ J ]. Coal Mine
Modernization,2017(2) . 88-89.

(5] Bk, MR &, XU IR E4. 0T I 1 Ak Fi B 6 2 Bk 1) 45
ARLID. 5 T/, 2014,46(1) . 18-21.

HUANG Xiong. HAO Houtang., LIU Xiaoming. A
new anti-override trip technology for coal mine power
system[ ] ]. Coal Engineering,2014,46(1):18-21.

(6] ZEscfR Bk, B, 5. 3 T O 48 15 (0 B i 4
B oy 52 de it A LT ] M s RGP S R
2015,43(21):131-135.

LI Wenjun, CHENG Zhiwei, XUE Zhongxin, et al.
Design and application on preventing override trip
system based on fiber-optic communication[]]. Power

System Protection and Control, 2015, 43 (21):



2018 4 % 8 M

PAFRE. T RASEGRET R MIEFEETNREEZ

. 31

L7]

[9]

131-135.

IR B A T SOL AR ORI e — B T U R
L] B RGP 5 ,2009,37(19) : 137-140.

SU Zhongyang, YE Shifeng. Discussion of new "four-
unification" design principle of microprocessor-based
protection[ J]. Power System Protection and Control,
2009,37(19) :137-140.

L #, 328E Bk T Dulfling 4k 7 =4 2 09 55 07 L
W2 T 1 L) ] MR T2 ,2016,48(3) : 110-112,
MA Chunyan, GONG Ying. Fault line selection based
on Dulffing oscillator dichotomy for coal mine electric
network[ J]. Coal Engineering,2016,48(3):110-112.
XU, T ¥ . 2208 45 B T M43 AR DG BE A3 BT 1Y
WeBERE L Ty ()], B R e HoA g k%4, 2017,
29(2):101-106.

LIU Mouhai, FANG Tao, JIANG Yun, et al. Fault

line selection method based on correlation analysis of

[10]

[11]

(12]

high-frequency components [ J ]. Proceedings of the
CSU-EPSA,2017,29(2) :101-106.

SR ARAE X SCIA. B T RDRT LIS 1 IR R IC H R Bl R 2
Bk i PR AP A LT ] 4 R ,2016,35(1) 1 46-49.
ZHANG Jihua, DENG Wenda. Anti-override trip
protection algorithm at underground distribution
network based on fuzzy theory[]J]. Measurement &
Control Technology,2016,35(1) :46-49.

TR BE T RE M. 2T EtherCAT #JF T LM
By e 2 8k I 7 %8 5 L. A 3 4 K, 2016, 39
(11) :164-167.

WANG Yumei,ZHAO Hongwei, CHEN Jialin. Study
of anti-grade trip solution for coal mine power system
based on EtherCAT [ J]. Electronic Measurement
Technology.2016,39(11) :164-167.

XEE. T P R 2 A 2 R A R ) B R F 5
[DJ. KR K JFHL T K %, 2016.



