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Tom tat

Trong linh vuc tw dong hoa, cac day chuyén san xudt doi hdi Viéc thay déi toc dé mgt
cach lién tuc, linh hoat, chinh xac va hiéu qud. Bat ky sw thay doi toc dé khdng mong muén
ndo sé gay ra nhimng thiét hai lon vé kinh té do qua trinh sdn xudt tao ra nhiéu san pham
16i. Do @, diéu khién téc dé dong co 1a nhiém vy song con cia cac nha may. Nghién ciu
nay nham thiét ké mét hé thang diéu khién toc dé dong co sir dung két hop giiza cac thiét bi
gom bé diéu khién Logic c6 thé ldp trinh dwoc (PLC) va bién tan (Drive) thdng qua tin hiéu
analog cua PLC. Bai b&o si dung thugt toan diéu ché dg réng xung (PWM) trong PLC S7
1200 dé diéu khién toc dé déng co khéng dong bé ba pha mét céch linh hoat. Téce dé cua
dong co dwoc diéu chinh bang cach nhdp lan liot cac gia tri phdan tram cia do réng xung
trén man hinh giam sat (HMI). Hé théng diéu khién toc dé dong co dwoc thuc hién mgt
cach linh hoat, chinh x&c va hiéu qua. Ngoai ra hé théng con c6 kha néing diéu khién ddao
chiéu dong co, thu thdp thong sé Vvé toc dg, tan sé, hién thi két qua va diéu khién giam sat
trén man hinh giao di¢gn HMI. Nghién cizu ndy cung cap mét gidi phap téi wu cho cho diéu
khién toc dé dong co, gidp nang cao hiéu qua cua hé thong tw dong hoa trong san xuat,
phuc vu hiéu qua cho qué trinh san xudt ciing nhie trong cong tac ddo tao Ciia nha trieong
trong giai doan hi¢n nay.
T khoa: hé théng tw dong, thudt toan diéu khién
Abstracts

SPEED CONTROL OF MOTORS BY ALGORITHM PWM WITH PLC S7

1200 AND DRIVE ATV310

In the field of automation, the production lines require speed to be changed
flexibly and accurately. Any unwanted speed changes will cause great economic losses
due to the manufacturing process producing many defective products. Therefore,
controlling the dynamic speed is an important task of factories. This study aims to

design a motor speed control system using a combination of devices including
programmable logic controllers and drives through the PLC's analog signals. The
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paper uses pulse width modulation algorithm in PLC S7 1200 to control three-phase
asynchronous motor speed flexibly. The motor speed is adjusted by inputting the
percentage values of the pulse width on the monitor screen. Through experimentation,
the motor speed control system is implemented flexibly, accurately and efficiently. In
addition, the system also has the ability to control the engine reversals, collect
parameters on speed, frequency, display results and monitor control on the interface
screen. This study provides an optimal solution for motor speed control, helping to
improve the efficiency of the automation system in production, effectively serving the
production process as well as in the PLC training work.

1. Pit van dé

Trong thi trudng canh tranh toan ciu ngdy nay, Tu dong hoa san xuét 1a mot nhu
cau cap thiét dé doanh nghiép ton tai va phat trién. Cac nha may tim cach giam thiéu viéc
diéu khién may moc thu cong dong thoi ting cuong san xuat mot cach ty dong. Cac hé
thong tu dong trong cong nghiép thuong sir sung cac thiét bi nhu PLC, bién tan dé dicu
khién téc d6 dong co va giam sat hé théng boi vi chung c6 nhidu wu thé nhu tiét kiém
nang lugng, dong khéi dong dong co thap, lip dat don gian, van hanh 6n dinh va tin cay.
Céc nghién ctru vé diéu khién toc d6 dong co trén thé gidi tap trung theo hai xu hudng.
Xu huéng dau tién vé diéu khién téc d6 duge dé xut 1 nghién ctru giai quyét vn dé diéu
khién téc d6 dong co st dung céac thuat toan trong PLC va may tinh. Trong (Ahir, 2011),
tac gia d& xuat phuong phap thay doi toc do dong co thong qua thuat toan PWM trong
PLC. Bai bdo chi thuc hién nghién ciru két ndi PLC va may tinh chua st dung thiét bi
bién tan cho dong co. Mot nghién ctru khac (Pandey & Bhatt, 2015), cac tac gia dé xuét
phuong phép st dung thuét toan PID trong PLC dé diéu khién va 6n dinh tdc do dong co.
Bai béo di thuc hién thir nghiém diéu khién, thu thap dit liéu va ghi lai nhat ky. Xu hudng
thir hai vé diéu khién toc do 1a nghién ciru vé hé thong diéu khién téc d6 dong co sir dung
PLC két nbi v6i bién tan (Zajmovi¢, Salki¢, & Stani¢, 2012). Trong hé thdng nay, cac tac
gia da thyuc hién két ndi PLC véi bién tan 5.5 kW Schneider Altivar ATV312HUS5N4
thong qua giao thirc Modbus TCP/IP. Trong (Dorjee, 2014) nghién ciru viée diéu khién
bién tan théng qua PLC. Tuy nhién, bai bao chua sir dung c4c thuat toan trong PLC dé
cung cap tin hiéu cho bién tan. Trong (Tiwari, Singh, Dixit, & Sen, 2016) céc tic gia dé
xudt diéu khién téc d6 bang phuong phap V/F trong bién tin. Bén canh céac két qua dat
duogc cac hudng nghién ctru trén van con ton tai mot sé hudng co thé tiép tuc nghién ciru
nhu: Mot sb hé théng chua str dung cac thuat toan diéu khién trong PLC nhu PWM, PID;
mot s6 hé théng chua str dung bién tan dé diéu khién tdc d6 mot cach lién tuc va tiét kiém
nang lwong; mot s6 hé thong chwa sir dung SCADA (Supervisory Control and Data
Acquisition) dé diéu khién giam sat trén man hinh HMIL

Nghién ctru ndy s€ thuc hién mot hé théng diéu khién va giam sat tdc do dong co
su dung thuat toan PWM trong PLC S7 1200. H¢ théng bao gém mot b PLC S7 1200,
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mot bién tin ATV310, mot dong co khong ddng bd 3 pha va mot may tinh dugc sir
dung nhu mdt man hinh HMI. Trong d6, PLC S7 1200 gilr vai tro tao tin hi¢u diéu
khién téc do cung cip cho bién tan. Bién tin nhan tin hiéu tir PLC théng qua ngd vao
analoge All dé thay doi toc d6 dong co khong dong bd ba pha. May tinh dugc sir dung
1am man hinh giao dién HMI dé nhap céc thong sb diéu khién, gidm sat va hién thi cac
két qua. Két qua ctia nghién ctru nay cung cap mot giai phap hiéu qua dé diéu khién téc
d6 dong co trong cong nghiép, déng thoi cung cip tai liéu phuc vu cho hoat dong dao
tao trong linh vyc ty dong hoa.

2. Co sé khoa hoc va phwong phap

Gidi thigu vé PWM: Diéu ché d6 rong xung (PWM) 1a mot ki thuat dé diéu khién
cac mach tuong tu v6i dau ra ki thuat sé cia bd xtr Iy. PWM duoc sir dung trong rat
nhiéu tng dung tir do luong va truyén thong dén diéu khién va chuyén d6i ning lugng
(Barr, 2001; Bora, 2005).

Phwong phdp PWM trong PLC S7 1200: Trong ché do diéu ché do rong xung,

cac dau ra duge cu hinh tuong Ung cung cép tin hiéu dau ra duge diéu ché do rong
xung. Diéu ché do rong xung dugc ddc trung bdi chu ky xung va hé s6 nhiém vu cta néd
(duty factor). Hé s6 nhiém vu mo ta mdi quan hé giira thoi gian lam viéc ciia xung va
chu ky xung. Thoi gian lam viéc ctia xung duoc tinh tir chu ky va hé sé nhiém vu:
Thoi gian ON cua xung = hé s6 nhiém vu x chu ky.
Vi du vé hé s6 nhiém vu 14 50% va chu ky 1a 10ms:
Thoi gian ON cua xung 0,5 x 10ms = 5ms
Tin hiéu dau ra 1 tin hiéu song vudng (chudi xung bat va tat).
. D D
I ! :
| @
I

Hinh 1.Dang song tin hiéu ngo ra dang xung vuong cia PLC

@ Chu ky T; @ Thoi gian ON; dién 4ap ngd ra cua PLC dugc tinh:
1 T
v = [ fBdt qy

Ta co6 thé thay ddi cac gia tri d6 rong xung (Thoi gian ON) theo phan trim khac
nhau dé thay doi dién ap ngd ra ciia PLC. Nghién ciru nay sir dung tin hiéu ngd ra ¢
cong thie (1.1) cép cho déu vao analog cta bién tin dé didu khién tc d6 dong co thong
qua bién tan.
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H¢ théng diéu khién giam sdt toc dp siv dung PWM
Gi6i thiéu cdu triic hé thong: Toan bo hé thong duoc chia thanh hai phan: phan cting
va phan mém. Cac thiét bj chinh duoc liét ké ¢ bang 1 va hé thong c6 so d6 nhu hinh 2.

Bing 1. Danh sdch cdc thiét bi

S6 TT Tén linh Kkién S6 lwong
1 PLC S7 1200 1214C DC/DC/DC 1
2 DPong co khong dong bo 3 pha 0,75 kW 1
3 Bién tan ATV310 1

Nhap do rong xung (%):
000
Toc do RMP:

0000

Tan so Hz

Hinh 2. So' do khéi hé thong

Bdu néi va cai dit phan cimg: Hinh 3 md ta cdu tao cia md hinh, gdm cé4c thanh phan
chinh: B6 PLC S7 1200 va bién tan ATV310 két ndi v6i dong co khong dong bo 3 pha.

Bing 1. Cai dit cdc théng sé co ban cho bién tan.

STT Théng s6 Gia tri cai dat Y nghia

1 301 00 50Hz

2 401 01 Nhan tin hiéu tir PWM PLC
3 501.0 3.0 Thoi gian ting toc

4 501.1 3.0 Thoi gian giam toc

5 512.0 0 Téc @6 thap

6 512.2 50 Tbc d6 cao theo tan sb
7 204 10U Ng6 vao 0-10VDC

8 307 1500 Téc do dinh mirc

9 404 01 Pao chidu

10 503 L2H LI2 Hoat dong
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Control speed of motor by alqorith
with PLC 57 1200 and Drive.
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Hinh 3. Hé thong diéu khién déng toc dp déng co
Thiét ké phan mém:

héi tao PWM va cai dat
théng s6 Bién tan

Kiém tra ngd ra phat
xung cua PLC

A 4 A 4
PO rong xung mac Nhap do rong xung
dinh(%o) theo yé&u cau(%o)
A 4 A 4
Motor

Hinh 4. Lueu d6 chiong trinh
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3. Thir nghiém va két qua

Chung t6i da thuc hién két nbi phan cimg gitta PLC bién tin va dong co; Khai bao
dia chi va cai dat thong s6 cho bién tan.

Lap trinh diéu khién va giam sat cac thong sb tan sb va tbc d6 dong co trén man
hinh HMI. Trong hé thdng nay ching t6i thuc hién cac diéu khién dong co chay thuan,
chay nghich va thay ddi toc do dong co mot cach linh hoat béng cach nhap do¢ rong
xung thay doi tir 0 dén 100% va xuat két qua vé toc do va tan sb trén man hinh (hinh 5).

B SIMATIC WinCC Runtime Advanced — ] Y

~

Control speed of motor by algorithm PWM
with PLC S7 1200 and Drive ATV310
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Hinh 5. Man hinh diéu khién va giam sdt ciia hé thong.
4. Két luan
Piéu khién téc d6 1a vin dé& cbt yéu cua cac hé thong diéu khién trong cong
nghiép. Trong nghién ctru ndy, ching toi da thiét ké hé thong diéu khién toc do vo cliing
linh hoat va tin cay véi cac thiét bi chuyén dung trong céng nghiép 1a PLC va bién tan.
Heé thong ctia chung t6i ¢6 chi phi thap, hiéu qua va d& thyc hién. Phuong phap dugc
thao luan trong bai bao nay co thé duoc ap dung cho moi noi ¢o sir dung dong co khong
ddng bo ba pha. Toc d6 dugc diéu khién lién tuc theo yéu cau san xuét thong qua giao
man hinh nhap xuat dit liéu nhu hinh 5. Tuy nhién, hé théng chua thuc hién diéu khién
tdc d6 khi tai thay do6i. Trong twong lai, chung toi sé tiép tuc 6n dinh téc do cuia dong co
bang phuong phap PID va c6 thé diéu khién tir xa thong qua mang wifi.
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