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Research and Application of Synchronous Control Method for Stage Elevator

TANG Zidong' MA Wei-nan’
(1. Gansu Gongda Stage Technology & Engineering Co. Lid Lanzhou Gansu 730050 China;
2. Department of Electrical and information Engineering Lanzhou University of Technology Lanzhou Gansu 730050 China)
Abstract : For the nonsynchronous problem caused by load variation and clearance between mechanical elements etc. on the stage control of
multiple stage elevators a position error-coupling synchronous control method is proposed based on the relative coupling strategy and
combined with fuzzy PID algorithm so that the synchronous control of multiple stage elevators is realized. The results of simulating and
application in engineering shows that the position error-eoupling synchronous control system based on fuzzy PID algorithm has more
fast response speed-higher control accuracy and better anti-interference ability compared with a common control system.

Keywords: stage elevator; synchronous control; fuzzy PID control

0 ° i ™

s k.

5.2m
1 m
1
PID 0.001 5 ~0.15 m/s; 1
2. +2 mm +3 mmo
N > 1.2
PID
. PID .
3
PID
PID .
PID
. 2 .
1
1.1 . k,
3 1 3 .
o W w, w, o

12011 -11 -18

Electrical Automation 11



§ »2012 34 6

Converter Techniques

AK, U ‘
49
Y u,(AK,) - AK,
-1
AK, = = (3)
2 u’Pf( AKP)
i=1
: upj( AKP) (j=12 - 49) AKP o
AK; - PID o
K, = AK, + K,
K, = AK; + K,
2 K, = AK, + Kdo (4)
B PID (4) Kpo Kio Kdo °
N 3
° 3.1 PID
( PLC) PID R R
° {NB NM NS ZE PS PM
2 PID PB} . +3 mm
PID PID +2 mm e
3 B e ec {-3 -2 -101 2 3}, AK, {-0.3
PID -0.2 -0.100.10.2 0.3} AK { -0.06
- PID K, K,-K, -0.04 -0.02 0 0.02 0.04 0.06} AK, {-0.3
e ec U. -0.2 -0.100.10.20.3}, 4
. i - .‘dnnhyrs]np function plots plok points: BT
BmmE NB NM NS z PS ™ Pl
[ b E i % ‘\'/ %
——sldwdt} o o O
[ — = ————ag 05 A X ~
L ec K; Kf'£ Kd), = \ \..\, y
u(e) o | PIDE®E s WIS | --J%Q—» l‘;‘5 Ko A J
e | |
-3 -2 -1 0 1 ;] 3
| w1
I o - Ty .\-h-mh-r:.hip. I'unct_inn plots plot I‘.”“"‘: ‘ 81
NB NM NS z PS PM PR
3 PID / NN .
" X >
:_T* ( \ .
s ./
° -"\\_ / A
wﬁ A4 A N, N
0.25 0.2 -0.15 -0.1 -0.05 ¢ 0.05 0.1 015 0.2 0.25
; ik { Bl
° Mcmh\'.r-'nip r.‘um-i!nn plots plot points |—-_-".I.HI-
o NB NM NS Z PS PM PB
™A NN A AL A .
o N ,-"! \%,,- / \\\/_ \ :
. . ! Ve \\ \
' :::g[]..\ )\/‘ \/ \X/ \\\ %
} :{NB NM NS ZO PS # / Y\ SN SN S
PM PB} .
° “oee (IR -[ll\_tuu .04 -.n_i.r: =g 0.02 — D04 0.06
+-*THEN:-+) o IF E. AND EC; THEN AR
AK, =U(i=12 -- 49) : )
up(AK) = ug(e) N uge) N uy(AK) (1)

ug( AK,)) = uz/'l( AKP) \% uU’z( AKP) VoV uU’49( AKP) (2)

12 Electrical Automation

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



K KK, .
(1) K, (3) K,
. K, . K,
. K
(2) K; K; PID
Ki
. K
F1AK, BRI R2 AK BIBHIAN = ®3I AK, MM R
AK, ec A, ec AK, ec
NE NM NS Z0 PS PM PB NB NM NS Z0O PS PM PB NBE NM NS5 Z0 PS5 PM PB
NB PE PB PM PM PS 70 70 NB | NB NB NM MM NS ZO 70 MELEE K RS SHE RS
NM PE PBE PM PS PS 70 NS NM NB NB NM NS NS Z0 Z0 M PS5 N5 NB NM NM NS ZOD
I N Z N: Nd  NM N N Z
NS PM PM PM PS 70 NS NS NS NE NM NS NS Z0 PS5 PS 3 0 5 5 5 0
Z0 N ONM N i M e| I0 Z0 NS NS NS NS N5 IO
e| Z0 PM PM PSS Z0 NS NM NM e S 0 FS MMM
Ps NM NS Z PS PS5 PM PB PS 20 0 0 o Zo ZI0 Z0
PS PS PS Z0 NS NS NM M 0
PM 20 20 PS PS PM PB PB PM PE NS PS PS5 PS5 PS5 PR
PM PS Z0 NS NM NM NM NB
PR 20 Z0 PS PM PM PB PB PB PE PM PM PM PS5 PS5 PB
FB 0 20 NM NM NM NB NB
3.2 .
o simulink
6 5
PID 7-8 o
1/C ¢
6s) =1 p
T, T +T,s+1 mo ! PID
In1 .]-Ll- /m 'I >
M Zero-Order
F i Producti
o Hold uzzy Logic ;
i |
-J\\ _L[
K Product2
>
KPO
1
)
K10 In
duidt
KDO Derivative 1
E5 M PID =HS&HE
N oy s o M —{ = s o s I
Stept Fuzzy PID Controller T PID Contralier  Transter Fon Teansfer Fon?  Transher Fend L
Scope
Step?
ol = o E oS I
b S Tis*1 Tms Ce
Fuzzy PID Controliert T PID Controllert  Transfer Font Transter Fond  Transter Fon?
Stepd
p 1 1 1
- - o (L _..] vk
)] Tha+1 Tms Ce
Puzy B0 Conhotind P10 Controlie2 Transter Fen2 Transfer Fond  Transfer Fong
Elo6 =mBiRERSEFES (T 48 11)

(

»2012

34

Converter Techniques

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Electrical Automation

http://www.cnki.net

13



( $2012 34 6

Power System & Automation

. 2. 3 5 . SVG J .
IEEE 30 LP —67 2011 31(2) 140 —43 47.
6 . J
° 2009 37(6) :40 —43 56.
5 7 L. L. Lai )
J. 1995 15(5) : 347 - 353.
8 . .
J. 2003 31(11):36 39 43.
: 9 . J
(1) 2003 27(12) 142 45 57.
10 . .
’ 2006 34( 14) :35 ~37.
(2) 1 . M.
1996.
12 .
J. 1999 19(4) : 14 —17.
’ 13 .
(3) J. 2003 27(2) 168 ~71.
o 14 S. . M .
IEEE 1994.

15 H. Wei H. Sasaki R. Yokoyama. An Application of Interior Point

Quadratic Programming  Algorithm to Power System Optimization

° Problems J . IEEE Transactions On Power Systems 1996 11( 1) : 260
—-266.
1 . AC/DC 16 H. Wei H. Sasaki J. Kubokawa et al. An Interior Point Nonlinear
] 2010 38(15) :110 —113. Programming for Optimal Power Flow Problems with A Novel Data
2 JOSEP M. GUERRERO. Structure J . IEEE Transactions On Power Systems 1998 13( 3) : 870
J . -8717.
2009 29(3) : 14 - 22.
3 . Boost [ )| (1975 -)
J. 2010 30(3):1 ; (1982 -)
-7. o
4 .
J. 2010 30(21) :40 -47.
SR JSISE ISR JSISR ISR JSISR JSISR JSISR ASISR JSIsR ASIeR JSISE JSISR JSieR JSISR JSieR JSISR ASIsR JeieR JSISR JieR JSIsR iR JeIsR JeieR JoisR JeieR JeieR JSIeR JeieR JSIsR SSieR JSISR JeieR JSISR 2SIk SIS ASESR JSieR JSIsR JSIk ASISR JSIeR YSIeR JSISR JSisR JSIeR Jeisk JSIeR JSIsk Je)
( 13 ) 4
350
300 \\ ?/_.— PID .
g 20 i ' PID PID
£ 200F
# 150l
=
; 100
50 °
0 °
0 2 3 4 5 (3]
s -
1 . J. 2005 8(5) :24 ~25.
B 7 &# PID [E4HEH 2 . PID I
350 2004 36( 11) : 1578 — 1580.
00p ; 3 H. B. Kazemian. Developments of fuzzy PID controllers J . Expert
. ;::.:" \/ Systems November 2005 22( 5) : 254 —264.
8- 4 : PID
g 200 , J .2010 29( 12) : 181 — 187.
= 1s0ff 5 : ML 2007.
F 160 II PID MATLAP M . : 2004.
|
50 [ 1 (1962 -)
% 1 2 3 4 5 6 ° (1982 -)
i's °
E8 i PID [ 542H)
48 Electrical Automation

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



