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Research of Voltage State and T endency Forewarning in Coal Mine Power Network

Based on Fuzzy Theory and Analysis Hierarchy Process

WANG Yumei, ZHAO Tieying
(School of Electrical Engineering and Automation of Henan Polytechnic University,

Jiaozuo 454000, China)

Abstract: Voltage levels of coal mine power supply system have direct effects on motors start-up and
normal operation, but now monitoring and control system of coal mine power supply cannot give fore
warning research of running status of coal mine power network and voltage levels using reaktime
parameters of power network structure and realtime power flow parameters, so it cannot eliminate
potential safety problems in power network. Using realtime power flow parameters of monitoring and
control system in power network, and combining with analysis hierarchy process (AHP) and fuzzy theory,
the paper constructed fuzzy comprehensive evaluation matrix through selecting forewarning evaluation
indexes of voltage state and tendency, evaluated current voltage level, analyzed voltage tendency, so as to
achieve voltage state and tendency forewarning of coal mine power network, improve and enhance
monitoring and control capabilities of coal mine power monitoring and control system.

Key words: coal mine power network, voltage state and tendency forewarning, analysis hierarchy

process, fuzzy theory, AHP

:2009- 04— 15
* : [2008] 622
(1969- ),

E-mail: w angym@ hpu. edu. en



« 9. I58 it 2009 8 A
1
; 2
, 1 2
[ 3
5
’ 7
2 2 9
’ ) 2,4,6,8 2
’ AHP ,
| (3]
AHP )
R, R AHP
’ 2 AHP
( Analytical Hierarchy AHP ’
Process, AHP) , ’ ’
’ ’ . AHP ,

1
AHP
70
[2] ’
AHP
(
)
AHP |
2
AHP 1~ 9

T. L. Satty 20

’

2

2.1 WERS HIrEdE AR AR

[4~ 6] ;
14 s
R 1
A #x)2 RS S EL
I 1 1
B ERD) | GBI X, | | S X, | | s X |
1 T |
L r 1 T T 1 T T T 1
PP (| V7|V (| F || V(| 55 || 50 ]| G || || VF || 9F || || OF || 17
Ay | A || A [ A8 ([ 47 || 2 ([ A0 || 40 || 300 {| A || 4[] A (] £ )| A
S|\ G || Be || Lk || k|| ([ L) R ||| e | i || AR R
I ES A EE S R A RS S S EA S
TE || FF || FF || || || S || (| (| PV B || B || B8 || || BB
)| || e (| B (| R || ([ | 2R || || 5 || K || A (] 2l R
EEEEmezzxnﬁﬁ@@ﬁ%
HE R D (| FH|EE|| L F || # || &
BB GEERE) || K| E (| £ || 4 (| [y || BR || PR | |34 ||
fie || 1 ([ 45 || B0 || B X4 2% %
|| 1|2 || B || BE I
|| || || 2 || h X32(|%33 B
B /T[4 [| A X35
B ([ || F || F
H || % || 48 || 45
x| VR || B ||
X13||X14]| %15




2009 % 8 #A I IME A TRMEAS IR T &R & R A #1457 3

2.2 WERMNHE C. I
R. 1. C.R.
, 6 , C.1
C I — A;na!(— n (2)
n— 1
V= {vi, v2, -+, vs} Do s
= [ 2 2 2 2 2 }
= (654,321 (1) R.1
n , 2
2
(6) , n 1 2 3 4 5 6 7 8
, , , R.L 0 0 0.58 0.90 1.12 1.24 1.32 1.45
C.R.
’ C.1.
(5) , C.R. = R I (3)
’ ’ C.l1.<01 CR.<O0.1,
(4) .
’ ’ ’ AHP s 1
( ) 3
’ ’ s 1, 1
(3) ) A, A
’ W, 3
) P 3 X1 X2 X3 w
) A X X, X3 w
’ X 1 /3 /2 0.16
(2) ’ X2 3 1 2 0. 39
’ X5 2 1/2 1 0. 30
(D .
A )\max,
6 s
(1) A s
2 2 A_
g: na#a l’),] = 17 25 cen (4)
2.3 BRHF K AT D ai
k=1
(2) A .
, wi= Doai, j= 1,2 cun (5)
j=1
(3) Wi
, wi= ”1’0—” ] = 19 27 s 10 (6)
Y
) ’ j=1

W= [wi, w2, w3/,



< 4 I58 ML 2009 F 8 A
(4) M ,
S (AW
Aoy = ]Z‘, " (7) ,
(4)~ (7). 3
A >
Mow = 3,083 7 ,
cC.1.=0.041 8< 0.1, C.R. = 0.072 1< 2ot ,
0.1, Fuin, ,
( ) ,
4 Fa, x21
4 AHP F
Wili=1,2,3) 7 Fu— Fun (1)
(%11 %12 x5 v, s) (02,0, 15,0.25,0.2,0.2) ,
(%21, %22, ¥ 53, X)) (0.3,0.2,0.16,0.34) [7], ,
(%31, %30 x5, v, 035)  (0.2,0.16,0.16,0.2,0.28)
2.4 K Bk Hot >
’ /kV /kW / kvar
(s) 6.3 12 856.81 12 528.46
, (1 5.52 5 110.6 4 880
m (2 5.75 3763.8 3477.7
1(3) 5.61 2026.8 1 608
, , 7 11 4) 5.74 3170 3847.2
1(5 5.33 1722.2 1 406. 1
Pt (p: ) ni(;) 5.61 745 435.5
4 e o v 1(7) 5.65 501.5 606. 6
Vs 11(8) 5.74 1817.6 2239.6
L, A< p 800m (9 5.58 86.2 60. 72
xi =< (- N/r, p SA< @ (8) (10) 5.56 775.1 566. 5
0, N 21 (11) 5.34 1162.9 1215.7
0 A< cia 21 I(12) 5.28 984.8 1 064.3
0 (A= ci2)/r,  ci2 SA cin 5 (8)~ (1)
s (ci— N/, ci1 KA ¢ (%) ) 6
0, A e 2.5 L A H
0, A< ¢4 )
xy = (A= ci)/r, e SA< ¢ (10) Bi= Wi+ R(i=1,23),
1, >y .
cr= (gm p)/5 A . 7. Bi=/0.0255 0.2335 0.4575 0.1205
co= prei= ¢ i=2,3,4,5 0. 0970 0. 066 0/
B=/0 0.2244 0.2086 0.3010
5 , , 1 14 0. 106 0 0.1600/
B:=/0.1300 0.0700 0.084 8 0.1808
, 0.2256 0.3088]/
N-1 B: B: B: , B B 33,

R= /B B> B:],B= W*R



2009 4 % 8 I R AT MR A Mok 09T R B R B AR .5

6
0.750 0 0.0300 0.220 0 0.750 0 0 0 0
0.516 0 0.1300 0.230 0 0.360 0 0.1600 0.080 0 0.040 0
Ry 33.926 0 0 0.140 0 0.470 0 0.2900 0.100 0 0
- 10. 000 O 0 0.260 0 0.430 0 0.1100 0.100 0 0.100 0
- 48.400 0 0 0.340 0 0.250 0 0.0100 0.200 0 0.200 0
84.821 0 0 0 0.310 0 0.6900 0 0
R 3.170 0 0 0 0 0.4700 0.530 0 0
0 0 0 0 0 0 1.000 0
0.224 0 0 0.660 0 0.340 0 0 0 0
0.186 0 0.6500 0.350 0 0 0 0 0
1.333 0 0 0 0 0.6600 0.340 0 0
R3 1.183 0 0 0 0.530 0 0.4700 0 0
1.118 0 0 0 0 0 0.310 0 0.690 0
0.258 0 0 0 0 0 0.390 0 0.610 0
B= [0.0431 0.1459 0.1800 0.1909 ,
0.1245 0.165 6] , , , ,
2.6 WESH L FH P
B ,
, , B )
B B : , ,
B =/0.0507 0.1716 0.2118 0.2246
0.146 5 0.1948] , ,
B :
D bivi ’
b= = (12) ;
Db
j=1
(12) b= 3. 171 0, (3) ) 7 ' "
(4) ’ ’ ,2008.
, , [2] : [M].
, , 1986.
, , [3] ) [M].2
,2007.
, [4] , ; ,
, ) (1.
, 2008,32(4) : 40~ 45.
’ ’ [5] , .
’ [J]. , 2003,27(12): 85~ 88.
’ [6] , , .
3 [1. , 2005, 29( 24):
31~ 36.
[7] . BWER. H TR G A H R E AR BN PR

LJ]. .2008,36(6) : 34~ 38.



