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Alarm Method of Safety Monitoring System of Coal Mine Based on Relevance Model

ZOU Zhe-qiang, QU Shi-jia
(Changzhou Automation Research Institute of China Coal Technology and
Engineering Group Corporation, Changzhou 213015, China)

Abstract: For problems of low reliable performance and inadequate utilization of monitored data of
safety monitoring system of coal mine, a viewpoint was proposed that system reliability could be improved
by prolonging mean time between failures of important equipments and credibility of monitored data could
be improved by method of data processing or redundancy. A new alarm method of safety monitoring
system of coal mine based on relevance model was proposed for improving credibility of monitored data,
whose basic idea is connecting data of a measuring point with data of others or process environment by a
related model, and the system would alarm when the model is not tenable. The alarm method could be a
complement of existing alarm methods and find irregular usage and invalidity of sensors, while usability
and suitability of the relevance models in application must be considered. Relevance models of data of gas
sensors were established separately based on correlation coefficient, difference between the maximum and
the minimum, and the minimum according to analysis of law of gas outburst by example of gas monitoring

of working face of coal mine, and the models were verified by use of practical monitored gas datz with a
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conclusion that all the models are suitable for different coal mines and working faces.

Key words: coal mine safety, monitoring system, data credibility, data redundance, alarm method,

relevance model, data correlation, data difference between the maximun and the minimum, data of the

minimum

¢ 3

m

By w2 s R R T ERTRHMED H T &5
HRESHANRENRE, SRR B & R
HATRE TR CAET R REERR
B, HEAPRE %2 ks RERRIIRE AR
SWRERA VR ER FERTEENR W
FEMERABREBARIRES AR ZAM ., &
JLEREN - SHTHh, M THERETEESR,
DBREEARNAEREREN. FHEEREH
N SRR M AR G R T R R B SR B
AR AEERE R RN A RET REA
PR 481 0 M 5 R 6 ) 0 . 300 R A T 0 L BT
G e, 86 e = L, 77 T A O SOEE B A6 UK 8 R A
BB N B L BRSSO, BRI R
REEARRIRB XM Z2MA. N REETH
o AT AME R B G AL RS B L BT AT RARORGE
xR TR R R A R, X R R T T
ERHEBEAEER L. Bl TREERRAEELH
WTREEERRBRELEEREERBHHR,
MEBRAREM I ERRARXF R ERGER
MO FE—EN ALt UERETZeiE
40 (19 VOF S 1 A 0 R P T R AR T e e
T — T E IR

B E S 4 Wi FR A Al R M B
AT {4k, — 77 T 20 3 R SRR 4 I U L
faf B (MTBF) K& R R LM AT RE 5 —Fm
o] 3 5 3 9 A L A DT o ok 4R R IR O T A
JoBt % BSR4 0 A 7 R G BRR

7% 303 I Y 5 BT G HK AR R A ) 4 O B B
We s R vt W ) S0 HE AT A0 A 8, M TT £ R BR
FA WY REER B Al EHE, FE R e B E R L
YR 1 R HE T IR B ARE

1 BETFXBUESNOERAIAZESER

BRIFH T £ 2 i R%EX CH, .CO R
MR RS 78 HOA 5 AR S A R ar e I
BHMARME T - FE KK ER TR

B XMME TR (D) BiREEENR
AR EF 1, RAE R 2 8 300 588 B9 I (e 1 5
(2) A I O 2 LA ) B 1 B R /N AR e L AR 4
REREREM AL ER: (3) BRSNS
ThALES T s (4) $RE X A0 2 PR 5 o M T B 4
RE ORI EESE AN NBARRREAEL
SEFRIE O

[t SRR 7 B R — PR AN R E AL
o EHRBUENEEASHFE. HTEEREAL
[ 30 A 0 480 908 3 47 SR R Ak o A7 » A ML b |
7 P 5 I A G R M R, R - R AR
REMMBIEATEHNAR TS, KEFRHEEL
aef 2 A0 0 ST ) 00 0 A R o — R R AR A
SHEN AR TZFRAER. RFRREREE
B#H T EEHRELH, FUELEFELT ERE
BREBEXELR REFME. YERETH
AEES, KRR R—BREAERL, REHETR
%, XFOF LSRR BLE AR TAEAIE® W
B ERER AT REALEMHEN. LMERT
LT 1 R 28 22 18] i B 3 0 0 T 0T 0 LR A S SRR
F-BABMA  AARSHE.

AN AR R R FICRE AR R
FRETEER . 8 HISBER R LE
AR E RS T AR R ITRE . TIRME
BOCRBHERD BEKRERSRENER -8
KA, FIFHIIRNOELREELHERRONMT
BREEEREDZRATE.

T AT e A T A B 3 R T R R O 6
HATHRIT

2 RERMES AR A M A A B T MR RO R TR

7R SCHEAT A ORBR P S 4T R B AR K
FGEIR 4504 BT LA 7E 0 0 4R E E B B
HRBSHTETZ2EEREHRTHRE -2
DA TR T 4 BT 1% R AR U R i e ) (R
SHBERUET ZLERBREREN N B EAETR
HADTERAMETHET HTELNEERSHENR
HE, TREEHTHERS LT B L



2011 £ 9 #

NUYRF A TRAEBEDIRY R LU AAREF &% + 3.

EERHRLTH . OXNEEEELERETIHE
T BU ST 1% SR A ) XU AT AR . R SURT AT
T3 LAE T 2% B (& B MR ) B i R 24
X3 A b B R .

BRI BT 2 BE RSN BE A ERE
AQ6201—2006 I BRI HLF LM Z KA & 5 min
Z W I B R AE B /MBI P $4E A ST AT A
530 8% 40 D0 BL R MO

3 ETHXHERXKERE

MAXRREIARZAFE—ENRE HE
BRARANAHBAEX R RFR . XML
REBZEXEANEFEE. JFHAXRLCRER.
HMEARBERAZAXEFN T RAFNERZ R X
XARBUBENSK A els. HXREHXDT
DMEARTRZHEHEXRLRANFENRENS
R

BB LMk EEMXELNEdER
NAENBEEEEEN LR, BN T IR T
PR R R ETA L EFERELEEMNR
7 e B, [a X EE R Y RO T TR B A A AR
7E T./E I BT % R 2% A [ KU B ST 4% IR Z R 0
FANHMAR A ERBONBEZELAERE
— NN, BT LA AT LA RCR ARG R R B
B A X R BOR B S R AR A,

HERE » iR AR A

o EUX—EXIY-EWM]

VE(X?)—E(X)* VE(Y))—E(Y)?

XY R W 4 A AT I I B S E (XD
RATE X WECEHE.

AR RS r R 0.3 [ r| <0.5 BE
R, 0.5< | r|<<0. 8 RBEME,0. 8 || <1
HEEAAC HE <04 AIRER M X,
0. 40| 7| <0, TRHPEMRE,0. 7| r <1 HEEH
X5, HRAAMY I T M LIRS, WSS E B
B AW B A V8 — b (8] Fn T e & 5 0 B 2
ROFH G R EOKTF 0. 4715 0 A 15 B3 88 22 18] I o6 B
YA,

7 B BB AL &R B B -2 BB ST 11060 T
YER AT 3R R 5% & AT 4. 11060 THEHE
HRE FEA. CEEMRRE SRS, THAER
MEREBXW A4 BREEE 2010 £ 12 H 4 A

(D

00:00—08:003t 480 min Py W5 305 21 1Y BL 3 - 3 ¥R BE
fiekmpE 1 .

0.25
_o20f
£ oors

i
% 010

0 100 200 300 400 500
Hf 18 /min

A1 11060 TFF T {5 8RR I i i BLHT F 35 i 2

PATAEmab e Bas i B mA A Z R, T H
HHXAK. EHRAEEESITNNE 5 min 9
R PFHREEEEMRAXND.TR/ r=0.359 4.
% B R —H S F & B R i R £
Rt R AT (7] W48 IE , 4 T 76 T 15 5k 8 S 1
B 5 min FEHFIE,B r—0.683 5, RITHAE
HTEB N B FHHRE.

4 BTHEEMXBRERE

B 3 £ 1R L 10 B A R R XL P R IU SR
WNEGERRRANEESPHRGBYE. AT
TR T AL 30 A A B 6] B 5 (B R 2 A ¥ ST 1Y L
ST B KU B HOR Bt R B — B af e, R ARGE T
fEmER R UEU—R B AR RER
£, RSEHAEBETGERRT WEHT . L
MMz EZLREGHS.

RAFEX — KRR LA B R B R E
8 D % T34 5 min Py 80 HE 69 B KA &
B/ ME B TL SRR PR RO U £’
HAALHERS DEXTE T & EER 5
mALm LG D H I RBKK AR,

{0 2 T M DRk Y S B P B B vh O B ST A
HIEmMmERANNMEREN DE. FAESEE
[R) — P 22 WA~ % R 88 B9 o i) 22 o A £ 2k
HWFAEIR 5 min IHE D H, BB D E M0
A 2 BiR.

TR T T A R Tt T T
0 160 200 300 400 500
it i) / min

B2 11060 THEEHRSDEMZ
ME 2 A1 &, S T 4 mab 45 @ 3% D {EHH



« 4 e -k 4

2011 # 9 A

ERFENELKEESED H. FERINETR
EEMRIKIEEL,

5 BTFR/MEMXEKMEEER

FT T 7 T B 507 90 o F5 R A B XU A AR 2y
S E A AR AL B S A R SE R T T R KR
T L R [/ — ARV AR B R B R MELRE A &
EARHY .

WX —H B g CBREEM. EL C R
5 minP &R Z% M I B iy B /ME L Rl — BIERE A
i KUH A B S AE T 5 B B0 12 TR 45 1 iR 77 42
“REE UMY B B AL B 1R SRR C DT T
PR EREE C H"R XKL R,

F P B B RO O & B e R) B A E K TR
Tl {2 gy C {HAER 5 min J5 5 FI B L KE CH
PEAT LB IR B MM 2R S0 3 BT

0.25
Q020

— L{Em
0.05F ... B} R
0 100 200 ann 400 500

Fit 11/ min
B3 11060 Tfrimf& s C{Hilh#k
ME 3 AR, 7 11060 T X B, [0 K48 4
B9 BUS o B AR R — B ] (IR AR 269 5 min) A Bz
IV R B /N T AR T A U G RO B R NME L
BRSO R T B/ ME K RER PR AL

6 ZHXRERIINER TEEMERYE

A 30 T LA A (B0 SR T BL A A AL 2 b RIS
FE—-SEEANEL. B BHESENERT X
RERFBREANEARER, i TZERTXA
By (85 5 o S £ 3k A0 5 UK B MU B BT )
5 BRI 1 IR IR 4 08 T o o g Sk Y U A TR AR L
0048010 7T BB B KL 1 B4 A R Bl s L, S IR
TR ) E o 00 0 1 I R B T S S R R ) AR
HLORRIREEZ S BRSHRE . HEEE
BE () FL VIR 4 B AR R O — e, BT o R R S
BRI AR EE TERE.

EELE 1L 12020 K4 # # 8 E 7R 2010 4
12 A 2 B 00:00—08.00 3% 480 min Py 2 I A7 |2
K& B A I . & S B Bl
fERAR I D fH. 5 BB 39 A 5 2R 8% 2 18] 1 B B A

IR L B TR 2 s o A TR AR R AR W R
HER10 min, 3 Bf) D EMLINE 4 iR,

0201 st
o O16[ - 8
£ 012

0,08
0.04

{'\'l.rv‘\."-f—\n oul) -::""---' it T YA 1
0 100 200 300 400 500
Ff 1l / min

B4 12020 W& D B M

M 4 w]F W, BRI AR AR SR D EEA
BT [l R AR AL 1) 1% 2% D A 02 R 3T FL T
FEREALANERB DERTEERHFTER
BRI D H WEE 2 B EH, ER#
Teadia B (B 4 % 200 min § 350 min) , 41 H
PR R DR K EWA RS D K=
BETR MEERKEEET 24, A EREBHN
D HER LR AN

K R R R B4R M AE IR B[R], FR 789 C E 4R
WmE s fiw.

025
0.20

2015 Y
% o010
0.05
0 100 200 300 400 500
4/ min

B 5 12020 WAL C EM%

MIE 5 B[ F H, 12020 $f F T B} R 40 B 3
EW CEANTRIEL RTERENC H.

JFi) ¢ B, 4 2 25 P M E SR I M A A B
kAR, BTk At e B B AR B R BT I
8 5 min W BLHTF B BEE AR AR (D, % Bt g
BHEESS BB r=0.734 8, REHFEERHE
I AE S .

7 ERXBUEINETEVHEMAY

R = A RER R AE LTy S
P, 43 Bl 36 B S T R B 1305 MR E M AT T
S2205 TAEW 8 h P4 15 R 25 M5 I B 48 w47 2 i
gitefE @B EE, K CHEH.DESRES M
6. 7HR.

B e1305 SR W »=0.992 6, R EHKD
$2205 THEMH »=0.937 5. B WXW A9 H1ERH
W R R = RO R,



2011 £ 5 9 ¥ HYRE AT LMY NR T2 LU EZAREF S « 5
£ 03 A - HRILRBAT 0.4 MER,

A 1 L 1 A
0 100 200 300 400 500
B8] / min

(a) BT el305 4 i

g:g’ — L e
w 03 s
O 02 RS
0.1
0 100 200 300 400 500
#}iE]) / min
(b) £ EHT S2205 THE
B TIEmfemas CIEtR
[URE. ¥ ]
gop
f 0.06
e i 2 WAL ATV
0 100 200 300 400 500
B/ min
Ca) B[S e1305 MH#EHE
0.18
gonp
§ 0.06

0 o 160 ‘ 'Z(I)O 3(I)0 4(|)0 S(I)O
HfiEl/ min
(by #EHE S2205 THRE
B 7 LiemGmkae Dl

8 =MXBEMENMERBRTNEZEES

X T M O P I G R AR A e 8, 2 R —
R BB WA R R R, MM X AL
TN R R R ST, DR I E 11060
TR B W BCE A L, B0 L R T
B AL TR IR K A i H B BOHE B A I e ) e A
KX AR SR AN, 1A 8 Fi k.

0.8

& 0.6
;ﬁ 0.4

E o2

0 210 4IU 6l() SIU
i/ min
8 AR TR T AL

M 8 AT E H, 2445 0 @35 3] 60 min Bt , 48

X 30k T R 2 1 B SR PR R R U, 4 T4 g BL
Bt RAR LB A Mt B D 2R
AR/ ISR R A B R B R ST

X T B/ A R B R B, X | K R
Wife BBk A K i, A A 00 C SRR
B2/ AR IR R R VE L B A PR T

9 Hig

RN TR BT % 2 MR R S
SRR TR %2 W R R
IR 5 B LA 22 L4 A R e 0 1 0 £ 8 38
BB, SHERY, T R E T TS
B TR L M98 T AR HE BT 02 (A R
O 3 SRIBEAE B R LR FOR ) T A i 4
7 4038 FRHE

Bie b AR L KA B R 2 W R
000 1 0 T LA™ 0 T LS 5 7
P R {7 5B P o B R Y
IO 55 P RIGE ST o A 0 20036 3R T LU R
A2 2 A T AR PS5 7 T2 TR
2K, A SO I LA w0 B S B
WEHETT T 3 A3 R 00 R B 40 47, T ELOUKAR T
3T I RSN KR PR AT T RE., 4
EEHELE S K P VSR R R VE 3 S K A
MBI, A, 5 7T LA 340 2 3K 0
MEBLE.

$EIM:

(1] FHE.SEE, R By REWSHERS %
[M. 4 - o B ™k ko3 1 i #E L 2007, 33-35,

(2] MRZE BV E2UBRGHFENREREIGEE T
LJ]. T# A gh{k.2010(8) :92-54,

(3] ASB¥IR WD R4 W R G 9% vE 455 00 & 5 %
Ul T9 B ik, 201004) . 1-4,

(4] AQ6201—2006 HH T4 WHREFEAHERER[S]
b B Tk i iR L, 2007,

[5] & WA #HEM. AL WEE TR k%
Hi R 3t , 2003,

(6] MBA®PFEEHL %A [EB/OL]. [2011—04—03].
http: //wiki. mbalib. com/wiki/ % E7 % 9B% B8 %4 E5 %
852 B3% E7 % B3% BBY% E6 %95 % BO.



