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Research on model predictive control model in application of

shearer height-adjusting system

ZHANG Sihan'?, LIU Zhenjian"?, QIU Jinbo'*
(1.CCTEG Shanghai Research Institute, Shanghai 200030, China;
2.Shanghai Branch, Tiandi Science and Technology Co., Ltd., Shanghai 200030, China)

Abstract: In view of the problems of lower stability and poor precision existed in present shearer
height-adjustment system, which used electromagnetic switch valve to adjust height of drum, a model
predictive control model of the shearer height-adjustment system was established through adding model
predictive controller in conventional model of the shearer height-adjusting system and taking MG300/700-
WD type AC traction shearer as the research object. The switching frequency of electromagnetic switch
valve and working hours were reduced by adjusting sampling time and predictive time domain length of
model predictive controller, the drum can be realize accurate and real time height adjustment according to
the target height. Simulation results show that the shearer height-adjustment system based on model
predictive control model can achieve stability in 6 s after given input compared with the conventional
model, switch frequency of the electromagnetic switch valve is reduced, overshoot amount is decreased by
28.8%, stability and real-time performance of the system are improved.
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Fig. 1 Principle of model predictive control
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Fig. 2 Working principle of shearer height-adjusting system
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Fig.3 Schematic diagram of shearer
height-adjusting system
MNIEL 3 AT H s SR BEAIL I a7 2 3 i O R G
F18 A 47 Sk 2 o R 1) o E
WRHS AT 0 0 47 B 3 O M T I Q .
WL R A
JQ1=S] %+§1(p1—p2>+% d(‘f;
le:SZ %JF@ (pr—p2) — G2 +% d(ftz
P Qu Qo 43l O W T T A JEE AT AT i A
Si+ S, a3 9 RS L JCAT IS AR I AR R 2 JE
TIAR 5 &1 o &0 4300 R VP BT A i s % L A0 1t O R 5
prs b2 SRR GLICHF E A FFIE IR T35V, V) 41

oy




. 44 . 5 g3

2018 % 44 %

90 0 S B TG T A AT 0 A R s 5 SRy ) i
FRERPER
X 2 CO AT 47 PR AL 4 o 75 21 SR BERIL T BT ) 1 14

& 16 PREL R
L _xa(s)
G = Q)
1
S,
mL,,. B, L mé
N
' [4‘8e Sq Sp 4183 Sq SP Sp
(2)
. S, +S, VS + /S, L v Jee e
Arf.S, = 12 =3 S, = 12 ~m N IR T AR

T X 16 FE Y S T B s Lo W R GL B KATRE s B, R
15 B AL R 1 R 45 TR AR
2.2 REIAZELE LR

L MG300/700— WD B 22 3t H %2 5] 2R M HL K
) At FH 12 R JEEBL LA 2 500 R BEBL I o8 R e ik A7
E T ESEOLER 1. my R R s m, R
Jite s N TR D0 ZE AT B @0 N TR T 2E
HEZ,

£1 REVHEDRESH

Table 1 Parameter of shearer height-adjusting system
my /kg my /kg Li/mm L,/mm d/mm
3 600 7 000 2 250 600 2 240

¢1/mm @2/mm L,/mm Ls/mm L;/mm
180 120 1200~ 1814 520 1 500
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Fig.4 Conventional model of shearer
height-adjusting system
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Fig. 5 Simulation result of conventional model of
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shearer height-adjusting system
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Fig. 6 Model predictive control model of shearer
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Fig. 7 Simulation result of model predictive control model under condition of Ts=0.01 s,P=10
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Fig. 8 Simulation result of model predictive control model under condition of Ts=0.1s, P=10

~3
0.025 v
E 04020 VWwV ME 2
< 0.015 I
(=}
4 0.010 <1
0.005 ]
0 1 1 1 1 1 J g 0 1 1 1 1 1 1 1 1 J
1 2 3 4 5 6 08091.1121314151.61.7 181920
IR /s B IRl /s
Ca) VR = Bl £k (b)) HL R FF 56 6 - A 475 0

9 Ts=0.002 s, P=10 i} fy A6 R F 0 42 i 465 7 ) 5 2L 45

Fig. 9 Simulation result of model predictive control model under condition of Ts=0.002 s, P=10
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Fig. 11 Simulation result of model predictive control model under condition of Ts=0.01 s, P=50
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