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Status assessment of mine hoist electric drive system based on fuzzy synthetic evaluation

WANG Fuzhong', LI Yuanyuan', HAN Sumin', SHI Pengfei
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China;
2. Henan Energy Coking Coal Company Baoyushan Coal Mine, Luoyang 471000, China)

Abstract: In order to accurately evaluate the health status of mine hoist electric drive system, timely implement state
maintenance, and ensure the safe and reliable operation of hoist system, a new method for status assessment of mine hoist
electric drive system based on fuzzy synthetic evaluation is proposed. On the basis of the fault analysis of electric drive
system components, an evaluation index system for operational status is constructed. The analytic hierarchy process
method is applied to calculate the indicator weights and the degradation analysis is introduced in the standardization of the
indicators. Finally, a multi-level fuzzy comprehensive evaluation of the hoist electric drive system of a mine model of
JKMD-4x4(Z) in Henan province is carried out. The obtained results show that the applied system status assessment in
this paper can precisely determine the operation state of the mine hoist electric drive system through simulation analysis.
This work is supported by National Key Research and Development Program of China (No. 2016 YFC0600906).
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Table 1 Fault analysis of mine hoist electric drive system
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Fig. 1 Mine hoist electric drive system evaluation index system
2 IRMGETMEE
2.1 BN BSENREITIESR

KT LB R BRI VPIE SRR 4 M55
g, MVEEENV, =[v,v.v.v,]0i=123,4. HE
V=75, R, —M, %], 4 MSATIRESE R HiR
W 2 Pizs.
2.2 {HEERRRIFRE L AL TR

T IR THHL R UL s RGP TR bR R
L, BN ENEAA S, AFEEHRSRR
ANBEREATRELE A3, DRIl A T VR BRFE A1) 1 AN
St RGNS SR AR ThR
TEALAL . SRFRI AR AT B I SE Bk
HUECRAS IS AH EE I 5 AR B, LB G 24 [0,1]



- 168 - LY EL R LR
£ 2 BITRESZRMHIR AW A= (ay),,,» n 0 PIWEERERIE 5
Eﬁ%;able 2 Description of ope:;;isng status levels 3% /?i ?fﬂ?, a, i ;1’ D2, i’ e,n) TRH i /I\fu_%xj’;:g
0F  RAETREIT, TEEREEGE, TR JAICR MM ERAR R, e, >0, a;=1/a;.
RLLF RO TR IEARAE, MR ] REFEAR A (2) TS FRbR I i AL
. ARG L AT REMERILL T RIPIASSE AT BT, TSR AR A MIBRAFERR A, ARG

BRI, UM R AR A
7 RGPV ERE, RIS

SR SRR T SRR
BRI o LR ).

(1) X TR LR, I § K (1)
I

0,x<x,
X=X,
g={ o, Svsx, (D

max  ¥min
Lx>x,
R Xy o Xy WVERHRIRSHIOBI.
@ XTI, SRR

Lx <X,

a—x
Xy SX<

6X_xmin
g(x)=:0,a<x<p 2)
X—

P <x<x

X _ ﬂ max

max

Lx>x,
s x v X AVHETRRSEBIE; o« B9
HID/SE e i e b(eN s i 7
2.3 HEZSRIFHIBRNE

2 R BT vE P22 S DAl R A AR
o JERHHEAE A TR SR E TV, RIRESTR
PR R TN B RSN
W=[W, W, W,], i MREE AR, SRS
IR N W, =W, Wy, W, ], K AHP 2R
FISBUT

(1) 7 T RE R

T SREFEBRIOBE I, SR 1~9 bRy

I 3K B KRFAERR A, TS I R ) W
AW =4 W (3)
SPRFE ) W AT A — AR B S , B & Faks
R E .
(3) AT B ) — SO A5
I TR B P — BOPEAS 56 A 20

cI

crR=5" 4
7l 4)

(1 = P =1 ()
n—1

K@H, RIGFHIBENL— Sk fEbr, JLHUEINE 4
JiR o
= 3 FIHTRERERRE BN SR
Table 3 Judgment matrix scale rule table
b EB4
B i HRE R
% i L3 j i
B3 S EASE Rl RTA
Iz RS o m
K% i LLD 3 j i
2,4,6,8 Ao T IRAR AR TR 2 ) g LA

el Y Y

& 4 THREIN—BUIEEER RIBIEVE

Table 4 Values of random coincidence indicators

M¥n 1 2 3 4 5 6 7 8 9
RI 0 0 058 09 1.12 124 132 141 145

M CR<O.1W, JIWEFE 4 36 2 — SRR,
75 D 87 %o S R R O B VA, LAl A B
e 1124

I IR R BT SR AR O VEAG FE FR A A
WILSHTR,

&5 TR IRRIINER

Table 5 Weights of evaluation indicators

Wz WAAEW EiFLayA FRAAE W,
X 0.5396 (X1, X1z, Xi3, X1, X1} {0.3587,0.1720, 0.0329, 0.0777, 0.3587}
X 0.2970 {(Xa1, Xz, X3, Xoa, Xos} {0.0656, 0.1231, 0.0524, 0.2793, 0.4796}
X; 0.163 4 (X351, X3} {0.75,0.25}

2.4 REERLAIHE
HH ISR e on] LUE AN R R, =

o BT MRS, G = MR 45 &
(¥ 3K J R R TR BT B8 L SR 25 5, 5 AR



T, 5

2% (S PR BURT LA B 45 R ZE B, TR
AL = TR AR TR 45 5 10 SR i e o S &g
PREGFIEE, A&l 2 Pros. BAREEL T
IR L RECN

Lx<x
X, —X
4 (x) =42 X SXSX, (6)
X =X
0,x > x,
x—Xx
, X Sx<x,
X, =4
X, — X
L (x)=q—=—,x, <x<x (7)
X3 X%
0,x < x,1kx > x,
xX—Xx,
, X, SX< X,
X=X
X, —X
Hy(x)=4——— x, <x<x, (8)
X, — X,
0,x < x,1x > x,
0,x <x,
xX—X
1=y <x<x, 9)
X, — X,
Lx>x,

K (6)— NN F: 1, (x) NFRFRIIRIE L REG x TR
FREIAST BAOEE s x, (i =1,2,3,4) AR 2 AL X )

A

7 R %

0 >
X X X Xy

2 ZAMMEBTESHRBE R
Fig. 2 Membership function of the combination of

triangular and semi trapezoid

2.5 BRIEMKFRIEME
K 2 BER VPR ARbRHEAL AR 70 I AR IE SE 1
SRS RRET s AT SRAT % B3O 5 SR

ST RO ZE G PP 100 ISR THIL AL UL 3 R GOIRAS PRA - 169 -
N ha Nz T

R = BT (10)
T Tz Tas Taa

2.6 RMILR ST

BEPENS B N Z MNP BAs ST VA, R

RFEERLISI, SR - 5 o0 AR T L

A REIIBAPRE AT LA WA, =

BAT BRI ZR G VP

B =WR., i=123 (11

MR — GO 25 & VRO 19 21 10 4% e 4 PR AL 45
Ry AT P LA
Bl

B=WR=(W,W,,W;)| B, (12)

B

g, WX AQ) /AN RES

B (i=1,2,3) Ja, RMEAFEEEN, PR

PEAIFEAR max(B,) T B KIS o3 v, BB 3R
THIL AU B R G PPHIE R, [

V={v|v, > max(B,)} (13)

3 {FESH

AT IR FE RO £ 5 VRN R B TR LS
BB RGOSV AR, DU 3 Y5
- JKMD-4x4(Z) e LS A% 8 3 48 10 I 2k
P AN RAT BRI S5 PR, ATz L =A% 3D
RAENIEATIRE .

JKMD-4x4(Z) B2 AN AL 8) R 458 - 2 )
WHBIHL. ACS6000 AR A7 A 3= 5l 2 i 55 e 45 1)
e, WK 3 Fion. HahPLE Bl e PR gl %
TGS SRR G R S, 2 T
HLEISD SR, 0 3B shig i sh 3L THFn R
— Jit
HLE

A1

3 W RARANNBSENRREE

Fig. 3 Structure diagram of mine hoist electric drive system
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