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Tom tat:

Bai béo trinh bay viéc ing dung bd diéu khi€én md& cho cac hé truyén dong bam xoay chiéu diéu khién
vi tri st dung bién tan. Trén cd s§ xdy dung sd do cau trdc, tdng hgp bd diéu khién md, ki€m nghiém
bang mé hinh md phéng trén Simulink, xdy dung mé hinh nghién cltu thuc nghiém diéu khién gidm
sat qua mang truyén thdng cdng nghiép cho thay hé théng 6n dinh, cht lugng hé bam tét han han
khi st dung bd diéu khién PID.

Tir khéa: Nhiéu dong cd, diéu khién md, mang truyén théng céng nghiép.
Abstract:

This paper presents the application of fuzzy controller for position control ac tracking transmission
systems using inverters. On the basis of building the structure diagram, synthesizing fuzzy controller,
testing by simulation model on Simulink, building an experimental research model of supervisory
control via industrial communication network, showing that the system is stable. The quality of the

tracking system is much better when using a PID controller.

Keywords: Multi-motor drive systems, fuzzy logic controller, communication networks.

1. MO PAU

Hé truyén dong bam vi tri xoay chiéu
nhiéu dong colahé truyén dong duogc st dung
rong rai trong cong nghiép nhu: may can thep,
cat glay, kéo cap dién, cat ton. . -Déy la hé phi
tuyen phure tap, c6 nhiéu tham s6 ma cac bd
d1eu khién thong thuong kho co thé dap ing
tdt tit ca cac chi tiéu chat luong. Cac bo diéu
khién (BPK) cho HTD nay lién tuc dugc
nghién ctru phat trién tir don gian nhu BDK
PID [1] dén phtrc tap nhu mang no ron [2],
logic mo [3-6]. Tuy nhién cac bo diéu khién
trén van chi dung lai & phan mé phong ma
chwa c6 nhitng két qua thyuc nghiém cu thé.

Vi vay viéc nghién ctru dé hién thuc hoa bd
diéu khién 1a can thiét. Diéu khién m¢ xuat
phat tir nhitng ¥ tudng truc quan, rd rang, gan
giii voi tu duy diéu khién ctia con nguoi. Khi
xdy dung bo diéu khién mo, nguoi ta khong
can phai quan tam dén m6 hinh toan hoc cua
dbi tuong diéu khién, cho du dbi tuong diéu
khién c6 1a phi tuyén hay tuyén tinh. Thiét ké
bd diéu khién md cho phép hién thuc hoa va
tan dung duoc cac kinh nghi¢ém van hanh cua
ngudi diéu khién ngay tir cac bude dau tién
trong qua trinh thiét ké, tranh xa khoi cac van
dé phtrc tap khi di 1am viéc v6i cac mod hinh
toan hoc cua ddi tuong diéu khién.
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Hinh 1. So dé tong qudt hé thong truyén dong bam vi tri

2. SO PO CAU TRUC HE TRUYEN
PONG BAM VI TRi

Hé thong truyén dong bam 1a mot hé
théng truyén dong duoc diéu khién tu dong
nham muc dich dé tin hiéu ra cia hé théng
luén béng voi mot tin hi¢u chu dao, hay
con goi 1a tin hi¢u dat. Gié tri cua tin hi¢u
dit co thé thay ddi bat ky trong mot pham
vi cho trude, goi 1a dai diéu chinh. Hé
théng bam duoc thiét ké dang hé thong kin.
Heé thdng truyén dong dién bam noi chung

c6 céu trac nhiéu vong diéu khién nhu so
dd hinh 1.

Sau khi nghién ctru mé hinh tong quat
ta lua chon so dd ciu trac hé bam vi tri st
dung bién tan diéu khién vécto PCKDB
roto 16ng séc nhu hinh 2. Trong so dd trén
mach vong dong dién va tdc do s& duoc cai
dat trong bién tan, lam viéc & ché do diéu
khién vécto khong cam bién toc do
(Sensorless vector control), bo diéu khién
md duoc thiét ké thuc mach vong vi tri.
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Hinh 2. So' do chirc nang hé truyén dong bam vi tri
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3. THIET KE BQ PIEU KHIEN MO
PIEU KHIEN VI TRi

- Trude hét x4c dinh cac bién ngdn ngit
dé}l vao Vvé. giai cac gia tri tuong Ung, b(f)
diéu khién mo xay dung theo kicu
Mamdani.

-Tin hiéu vao:

+ Sai 1€ch vi tri (E) dugc chon (-1;1)
rad

+ Pao ham vi tri (DE) dugc chon (-
200; 200) rad/s

-Tin hiéu ra:

+ La toc do dong co (N) dugc chon
trong khoang (-1400; 1400) vong/phut

Gia tri ngdn ngir clia cac bién la:

Sai I¢ch vi tri (am 16n, am vira, khong,
duong vira, duong 16n) ky hi¢u:

E (AL, AV,K,DV,DL)

4 u(E)

AL AV K]|1 DV DL

-1 05 o 05 1 T

Pao ham sai léqh vi tri (tang nhanh,
tang vua, khong do6i, giam vua, gidm
nhanh) ky hi¢u nhu sau:

DE (TN, TV, K, GV, GN)

4 u(DE)
AL AV K1 DV DL
-200 -100 0 100 200 pp

Tbc dd can N (nguoc 16n, ngugc vira,
khong, thudn vira, thuan 16mn) ky hi¢u lai
nhu sau:

N (NL, NV, K, TV, TL)

4 u(N)

NL NV K|l V. TL

-2800  -1400 -700 0 700 1400 2800 N

Dang cta ham lién thudc dugc chon 1a
cac ham tam giac. Luat hop thanh mo cé
dang 13 cdc ménh dé IF... THEN ... d& mo
hoa cac kinh nghiém tu duy diéu khién cua
con nguoi. Dang cua ham lién thudc dugc
chon la cac ham tam giadc. Cac ham thude
duoc tinh chon sao cho ddi xng qua truc
tung vi hé truyén dong cua chung ta co
ving lam viéc ddi ximg nhau.

Chon phuong phap suy ludn mo Max
— Min. Cong thtrc tinh toan nhu sau, gia st
v6i luat didu khién: IF E = AL va DE =K
THEN N= NL. Thi véi gia tri 1 dau vao
cua sai 1éch E = ep va Bao ham sai 1éch DE
= deo. Do thoa mén cua bién ngdn ngit E
va DE la:

Hy = uy(e,); Hyp = " (de,) (1)

Ménh dé diéu kién ctia luat 1a: E = AL
va DE = K, ta st dung cong thitc Min dé
tim d6 thoa man chung trong ménh dé diéu
kién.

H =Min{H;H,} (2

Ménh dé két lugn cta luat la: M = NL,
ta st dung cong thirc Min dé tim két qua
cuia phép suy dién mo.

HMiyar) = Mi”{Hj"#gL(”)} 3)

Ctr tién hanh tim nhu véy cho tit ca
25 luét trong bo diéu khién mo nhu bang 1.
Thyec hién mé phong bd diéu khién md trén
phan mém Matlab-Simulink nhu hinh 3.
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4. MO PHONG HE THONG BANG
PHAN MEM MATLAB-SIMULINK

Cin ctr vao so do khdi hé truyén dong
hinh 2, sir dung Toolbox Simpower system
trong Simulink tién hanh xdy dyng mé
hinh m6 phong trén Matlab-Simulink nhu
hinh 4. Trén so d6 mo phong gdm cé cac
khéi sau: M6 hinh dong co khong dong bod
ba pha trong hé¢ SI (Asynchronous
Machine SI Units) c6 Uim = 690V,

Hinh 3. Xay cﬁmﬁé diéu khién mo trong Matlab

Ian=15.3A, nam =1400 vong/phut, khdi
ngudn ba pha, bién tan (gébm Universal
Bridge, Braking chopper, IGBT Inverter,
Vector Control), khdi diéu khién mo, khéi
quan sat Scope va cac khéi chic ning
khac. O day bién tan ngudn ap c6 diéu ché
d6 rong xung, tich hop bén trong bo diéu
khién dong dién va bd diéu khién téc do
theo phuong phap diéu khién vecto khong
gian.
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Hinh 4. Mé hinh mé phong hé bam hai dong co sir dung bé diéu khién mo
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Két qua mo6 phong dugc so sanh gitta bo di€u khién mo va bd dieu khién PID

truyén thong:

Khi cho tin hiéu dau vao thay d6i tir: 57—-5"—10—20°
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Hinh 5. Tin hiéu bam khi dau vio thay doi 5'—-5"—>10"—20"
voi bo diéu khién mo hinh a va bo diéu khién PID hinh b.

Gée quay (30)

b)

Hinh 6. Tin hiéu bam véi dau vao la ham bdc thang
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véi bé diéu khién mo hinh a va bé diéu khién PID hinh b

Gde quay (d6)

b)

Hinﬁ 7. Ti m hiéu bam véi dau vg‘lo la igdm sin
voi bo diéu khién mo hinh a va bo diéu khién PID hinh b

Nhan xét: Két qua mo phong cho thiy
tinh tdc dong nhanh, sai l¢ch bam cua hé
truyén dong dugc dam bam tdt. So véi bd
diéu khién PID, bo diéu khién mo gitap tin
hiéu bam ém déu khong c6 do qua diéu
chinh, thoi gian qué d ngén, sai 1éch nho.

5. THUC NGHIEM TREN HE
TRUYEN THONG CONG NGHIEP

Xay dung md hinh hé théng Emyén
dong bam vi tri img dung diéu khién mo
nhu hinh 8 gom cac thanh phan chinh sau:

- Bé‘diéu !{hién mo: Puoc khai bao
bang phan mém Fuzzy control trong
Simatic Step 7

- Thiét bi cong suét: Su dung bd bién
tan Micromaster G91, ma hiéu 6SE7021-
4EP60-Z cua hang Siemens.
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- Pong co chap hanh va hop s6: Pong
co chip hanh sir dung dong co khong dong
bd roto 10ng séc cia hing Siemens co
Udm=690V, Idm=15.3A, Cos=0.,8,
n=1400 vong/phtt. Hop s6 co khi co ti s6
truyén 1a 100:1.

- Tai: La phanh di¢n tur, c6 chirc nang
vua la tai vira 1a phanh.

- Cam bién vi tri: Sir dung encoder
cua hang Hengstler ma AC58.41DPT, c6
do6 phan giai 6000 xung/vong dugc gin
ddng truc voi dong co.

- Mdy tinh: Cé churc nang thu thap dix
lidu, giam sat va diéu khién toan bd qua
trinh 1am viéc ctia hé théng thong qua phan
mém Fuzzy control, WinCC.

Chuong trinh Fuzzy control 13 phan
mém hd tro viée tao 1ap bo diéu khién mo

RN £ SIMATIC WinCC flexible Runtime

Hinh 8 Man hmh glao dlen va do thi tin hiéu thiee té

Nhan xét:

Tir 46 thi cho thiy hé truyén dong bam
vi tri xoay chiéu Gng dung b diéu khién
mo cho dap tng tét, dam bao bam chinh
xac tin hiéu dat. Hé théng lam viéc 6n
dinh, sai 1éch tinh béng 0; thot gian qua do
< 1s; d6 qua diéu chinh bang 0, khong c6
dao dong.

6. KET LUAN

Bai bao da trinh bay két qua tong hop
BDK mo bam ‘Vi tri cho hé nhiéu ’d(f)n‘g co
xoay chi€u. Phan trinh bay duogc bat dau tur

(ISSN: 1859 - 4557)

cho PLC Simatic. Trudc tién ta phai cai
Simatic Step 7 thanh cong trén PC. Sau d6
tién hanh cai dit Fuzzy control. Bé Fuzzy
control va Simatic S7 300 lién két dugc véi
nhau ta con can dén phdn mém Simatic
Net. Sau khi da duoc cai dat, phén chinh
cua Fuzzy control s€ dugc tich hop trong
Step7, cac cong cu hd tro khac duoc dua
vao thu vién ctia phan mém Step7. Bo diéu
khién mo dugc két ndi v6i PLC bang phan
mém Simantic Net théng qua card CP
5611 A2.

St dung phan mém WinCC dé thiét ké
giao dién man hinh diéu khién, kiém tra va
giam sat nhu hinh 8.

Két qua thuc nghiém: Khi thay di tin
hiéu déu vao tir 200 —-200— 100 — 500
ta 6 tin hiéu thyuc té cua dong co thé hién
trén d thi hinh 8.

EEX
GIAM SAT TiN HIEU BAM V| TR

- /
/

Rigt | Lt | Man | sw |

viéc xay dung mé hinh co hé, tim luat diéu
khién, xdy dyng mé hinh m6 phong, kiém
nghiém bang phan mém Matlab-Simulink.
Thyc nghiém trén phan mém Fuzzy control,
Step7, WinCC.

Qua kiém tra cho thdy BDK bam vj tri
d3 nang cao duoc chat luong ciia hé thong
truyén dong nhiéu dong co thong qua cac
tiéu chi danh gia, d6 1a: tinh bén viing voi
nhiéu, dam bao kha ning dong tdc clia cac
dong co, dam bdo tinh chinh xéc vé vi tri
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