TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé dugc
phép dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hoac str dung véi muc dich kinh
doanh thicu lanh manh s€ bi nghiém cam.






LOI GIOI THIEU

Tu dong héa cong nghiép va dan dung ngdy cang phat trién. B ndo trong
cac hé thong ty dong hoa 1a cac bd diéu khién 1ap trinh.Viéc hoc tip nghién ctru
cac bo diéu khién 1ap trinh cling nhu van hanh né dang 1a nhu cau cép thiét dbi
vo1 hoc sinh, sinh vién cac nganh ky thuat.

Hién nay tai liéu vé giang day 1ap trinh vé bo diéu khién 1ap trinh c6 rat
nhiéu tuy nhién nhiing gi4o trinh nay viét con kha chung chung, mang ning tinh
Iy thuyét va chi yéu danh cho cac dbi tugng sinh vién dai hoc. Quyén gido trinh
nay ra doi voi muc tiéu giup cho cac déi tuong hoc sinh, sinh vién hoc nghé co
thé tiép can dé dang hon véi bd diéu khién kha trinh nay.

Tai liéu dugc chia lam 7 bai:

Bai 1: Tong quan vé diéu khién

Bai 2: Két n6i PLC S7-200 va phan mém STEP7 MICROWIN

Bai 3: Céc I¢nh 12p trinh co ban

Bai 4: Thyc hanh lap dit PLC S7-200

M&i bai ngoai phan 1y thuyét co ban con bo sung thém céc vi du minh hoa
va cac bai toan diéu khién ngoai thuc té gitp cho hoc sinh sinh vién nam rd hon
vé loai PLC nay.

Mic du da cb géng t6 churc bif:n soan gié dé,p ung duoc muc ti€u dao tao
nhung khong tranh duoc nhimg khiém khuyét. Rat mong nhan dugc dong gop y
kién cua cac thay, cO giao, ban doc de nhoém bién soan s€ hi¢u chinh hoan thién
hon. Moi y kién gop y xin dugc guri vé Khoa Pién — dién tu, tin hoc trudng
trung cap nghé tong hop Ha Noi.

Ha Noi, ngay thang 12 nam 2024
Tham gia bién soan

Nhom tac gia
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CHUONG TRINH MO DUN PLC CO BAN

Tén mo6 dun: PLC Co ban
Ma mo dun: MD 26
Thoi gian thuc hién mo dun: 60 gid; (Ly thuyét: 18 gio, Thuc hanh, thi nghiém,
thao luan, bai tp: 39 gid, kiém tra: 03 gid)
VI TRi, TINH CHAT MO PUN:
-Vitri:

Trude khi hoc md dun nay can hoan thanh cac mén hoc co sd va cac mod
dun chuyén mon.
- Tinh chét:

La mo6 dun chuyén mon nghé, thudc md dun dao tao nghé bat budc
MUC TIEU MO PUN:
- Kién thic:

Phén tich duoc ciu tao, hinh dang, thong sb k¥ thuat cia PLC S7-200
- Ky nang:

+ St dung thanh thao phdn mém Step7 microwin,ngdn ngir 1ap trinh dang
LAD.

+ PAu nbi thanh thao PLC S7-200 véi nguén va céc thiét bi ngoai Vi.

+ Thiét 1ap dugc mot du an nho tir khau lap dit cho dén viét chuong trinh
chay thur va kiém tra 161 .
- Nang luc ty chi va trach nhiém:

+ Can than, binh tinh, thyc hi¢n dtng thao tac khi tiép xtic véi dién thé cao.

+ Rén luyén tinh kién chi, can than, chinh x4c va tinh ky luat cao.

+ C6 ¥ thitc bao quan, giir gin sip xép dd dung hoc tdp gon gang, ngan nap.
NOI DUNG MO PUN:






BAI 1: TONG QUAN VE PIEU KHIEN
Ma Bai: MD 20 - 01
Giéi thi¢u:

Trong xu thé hoi nhap toan cau, dat nudce ta dang budc vao giai doan thuc
hién cong nghiép hoa hién dai hoa, bat cir nganh nghé k¥ thuat nao cling can dén
di€u khién tu dong hoa. K¥ thuat diéu kién da c6 mot co s nén tang khoa hoc
viing chac, ddm bdo cho viéc di€u khién mot cach nhanh chéng, chinh xéac dat
hi¢u suat cao vdi cac day chuyén san xuat phuc tap. Véi sy ra doi cua cac mach
diéu khién dién tir, cac cam bién tu dong, thuy luc, khi nén... nguoi ta c6 du co so
va cong cu dé tang 1én mirc ty dong hoa clia cdc may moc cong nghi¢p. Tuy vay,
vo1 xu the phat trién cia xa hoi, mot van dé dat ra 1a nhu cau cua con nguoi thay
doi qua nhanh, nhu cau san xuat san pham thay doi lién tuc. Moi lan thay doi san
xuat san pham moi 1a moi 1an phai thay doi lai toan bd cac may moc thiét bi, dan
dén céac hé thong san xuat dé bi 161 thoi. Yéu cau buc thiét dat ra 1a 1am sao dé
mot day chuyén co6 thé san xuat linh hoat v&i nhiéu ching loai sdn pham khac
nhau ma khong can phai thay thé, 1am lai cac thiét bi may moc. Vi su ra doi tiép
theo cua PLC va may tinh cung véi su phat trién khoa hoc diéu khién... h¢ thong
san xuat linh hoat nhu yéu cau ¢ trén da tr¢ thanh hién thuc va tré nén pho bién.
Muc tiéu:

- Trinh bay duoc khai niém vé diéu khién va phan loai diéu khién.

- Phan biét diéu khién ndi cimg va diéu khién kha trinh.

- Ké tén cac loai PLC pho bién trén thi truong

- Rén luyén dtre tinh tich cuc, chi dong va sang tao
Noi dung chinh:

1. Khai niém chung veé diéu khién
1.1. Khai ni¢m

Piéu khién c6 nhiém vu thyc hién cac chtic ning riéng ctia mot may moc
hay mot thiét bi theo mét trinh ty hoat dong dinh trudc phu thude vao trang thai
ciia may moc hay céc tin hi¢u dau vao.

Vi du:

- Piéu khién bat tat bong dén theo thoi gian

- biéu khién khéi dong dong co, dao chidu quay dong co.

- Piéu khién chudng bao.

- Cac hé thong diéu khién cong nghiép....



1.2. Cdu trdc mét quy trinh diéu khién

Hinh 1.1. Cdu triic mét quy trinh diéu khién

Bao gdm 3 bo phan hop thanh:

- Ngb vao tin hiéu: Cac tin hiéu vao thudng qua bo chuyén doi dé chuyén
ddi cac dai lugng vat 1y thanh céc tin hiéu dién. Cac bd chuyén ddi c6 thé la: NGt
nhan, cong tic, cam bién... Tuy theo cac loai bo chuyén d6i ma tin hiéu ra c6 dang
sd(Digital) hodc tuong tir (Analog).

INPUT

X o
itz &>
Limit Switch Photoelectric
Switch
Rotary Encoder Proximity Switch

Hinh 1.2: Tin hiéu vao
- Xtr 1y dir liéu: La phan chinh cia tit ca cac hé thong diéu khién, C6 thé 1a
cac k¥ thuat diéu khién c6 tiép diém nhu ro le trung gian, ro le thoi gian, cong tac
to... hay cac cac bo diéu khién 1ap trinh dugc nhu PLC, hé théng may tinh, Vi diéu
khién...

Hinh 1.3: B diéu khién
- Ngé ra tin hiéu: Tin hiéu ra 13 két qua ctia qué trinh xtr 1y cta hé thong
diéu khién. Céc tin hiéu nay dugc st dung dé tao nhitng dap tmg cu thé cho céac
co cau chap hanh nhu: dong co, xi lanh, relay,....
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Hinh 1.4. Tin hiéu ra
- M0 hinh diéu khién thyc té

Motor

Ux) 3
Output |ece
o Motor Starter

5 Input \
N o Start / Stop Switch

Hinh 1.5. M6 hinh diéu khién thuc té
2. Phan loai diéu khién
Trong k¥ thuat diéu khién ciing nhu tir dong hoa, nguoi ta chia 1am hai loai
diéu khién: Bi€u khién két n61 cing va di€u khién kha trinh.

- Piéu khién ndi cing 12 loai diéu khién ma cac chirc ning cia may moc,
thiét bi duoc diéu khién bang cac role trung gian, cong tic to, cac bo dinh thoi,
bo dém. Nhitng thiét bi nay duoc lién két voi nhau dé tro thanh mot hé thong
hoan chinh bang vo s cac day dién bd tri ching chit bén trong panel dién ( ta
diéu khién).

Nhu vay, véi 1 hé théng c6 nhiéu tram 1am viéc va nhiéu tin hiéu vao/ra
thi ta diéu khién rat 16n. Diéu d6 dan dén hé thong cong kénh, sira chira khi hu
hong rat phirc tap va kho khan. Hon nita, néu c6 su thay d6i yéu cau diéu khién
thi bat budc thiét ké, két ndi lai day tir dau.

- Piéu khién kha trinh 14 loai diéu khién ma chirc ning cia may moc, thiét
bi dugc diéu khién bang chuong trinh 1ap trinh sin. Néu mudn thay doi chic ning
diéu khién ciia may moc, thiét bi thi chi can viét lai chuong trinh diéu khién. Diéu
khién kha trinh c6 thé duoc thyc hién bai PLC hodc cac hé thong may tinh...
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Vi du:

Fl
S1 e

52 |---] Kl ]T 53 I}T }{EJT 54 I---{ K3 "-l
K1 K2
K1 7] K2 K3

Hinh 1.6. Mach diéu khién trinh tw 3 mdy bom sir dung phirong phdp néi cieng.

su--]r Sg|--.{ 53|---{ 54}--{ 24V

24V in1 in2 in3 in4

PLC

oV | out1l out2 | out3

Kll,__/lZ’ K2|217_'| K3[—]
P § oV
Hinh 1.7. So d6 diéu khién 3 déng co bom sir dung PLC

Qua hai vi dy don gian ta thay diéu khién kha trinh c6 nhiéu vu di€m so vdi

diéu khién két ndi cimg. D6 la:

- Tiét kiém cac tiép diém ro le trung gian.

- Mach diéu khién dé dang chuyén doi phit hop véi yéu cau cong nghé bang
cach 13p trinh lai chuong trinh.

- Thi cong lap dat don gian.

- Tinh 6n dinh cao.

Han ché diéu khién kha trinh so véi diéu khién két ndi cing

- Gia thanh cao.

- Bi anh hudéng khi moi truong c6 nhiét do cao, rung lic manh.

- Céc yéu cau cb dinh don gian thi khong can PLC.
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Ngay nay hé théng diéu khién kha trinh dugc sir dung rong rai trong cac
linh vuc san xuat cong nghi€p va dan dung.
Vi du:

- Hé thong diéu khién thang may

- Hé thong chiéu sang tu dong

- Hé thdng bang chuyén phan loai san pham

- Hé thong an ninh tda nha

- Céc hé thong san xuét cong nghiép nhu bia, xi mang, gidy, bao bi, sita....
3. B diéu khién lap trinh PLC
3.1. Khéi niém

PLC viét tat cua Programmable Logic Control, 1a thiét bi diéu khién
Logic 1ap trinh duogc, hay kha trinh, cho phép thuc hién linh hoat cac yéu cau diéu
khién logic thong qua mdt ngdn ngir 18p trinh.
3.2. Ung dung

- Trong san xuat cong nghiép,cac hé théng tu dong hoa

- Trong cac linh vuc doi sdng nhu chiéu sang, thang may, san xuit nong
nghi¢p cong ngh¢ cao

- Trong linh vyc an ninh quéc phong, hang khéng, vil tru...
Vi du:

Hinh 1.9. Bing chuyén san pham
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Hinh 1.12. Bing chuyén phén logi
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3.3. Phan logi
Hién nay trén thi truong c6 rat nhiéu PLC cua cac hing khac nhau

- My: Allen Bradley, General Electric, Square D, Texas Instruments.

- buc: Siemens, Boost, Festo...

- Han Quéc: LG

- Nhat: Mitsubishi, Omron, Panasonci, Fanuc, Mashushita, Fuzi, Koyo...
Va nhiéu ching loai khéc, Céc san pham nhu: Logo!, Easy, Zen, ... ciing dugc
ché tao ra dé dap ung nhimg yéu cau diéu khién don gian.
Cau hoéi va bai tap
Cau 1: Phan biét diéu khién ndi cung va diéu khién kha trinh, cho vi du minh hoa.

Cau 2: Ké tén cac loai PLC duoc dung phd bién trén thi truong.
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BAI 2: KET NOI PLC S7-200 VA PHAN MEM STEP7 MICROWIN
Ma Bai: Mb 20 - 02
Gidi thi¢u:

Khi thiét ké mot hé théng diéu khién logic kha trinh n6i chung hay bo diéu
khién PLC S7-200 noi riéng viéc dau tién ma mot k§ su can lam 14 thiét ké so do
két nd1 phan ciing trong do s€ thé hién

- Nguon cap PLC 1a mét chiéu, xoay chiéu, vi tri cac chan cap ngudn.

- Tin hiéu dau vao nhu céc nat nhan, cam bién... s& duoc quy dinh dia chi
vao cu thé

- Tin hiéu dau ra nhu céc ro le, contactor, van dién tir... s& duoc quy dinh
dia chi ra cu thé

Pé hoan thién mot thiét ké cho hé thong PLC véi két nbi phan cting khong
la chua da can c6 mot chuong trinh diéu khién di keém véi moi thiét ké. Moi1 dong
PLC di kéem 1a phan mém lap trinh riéng, PLC S7-200 ctia hang Siemens cling
vay phan mém lap trinh di kém la STEP7 MICROWIN day 1a cong cu lap trinh
gitip dua y twdong ciia ngudi 1ap trinh vién vao trong thiét ké ctia minh.

Muc tiéu:

- Nhén biét va ddu ndi duoc nguén nudi cho PLC

- Pinh dia chi cho cac ngd vao, ra

- Két ndi PLC véi may tinh.

- Thiét 12p duoc du an ma1 vt step7 microwin.

- Rén luyén dure tinh can than, ti mi, tu duy sang tao va khoa hoc.

Noi dung chinh:
1. Céu tric PLC S7-200
1.1. Hinh dang bén ngoai

wESLEY |999999999999999999

1L 0.0 01 0.2 03 * 2L 04 05 06 * 3L 07 1.0 1.1 L N L1 AC
O sr/DlAG =
O rRuM QoD OoOOoOO0oOO0o0oOo0oO0O Qoo CPU224
O stor 01 2345 6.7 o0 1 AC/DC/RLY

RLIM E oa
CPU224 AC/DC/RLY soeld |28
oo
® @
o 1
o O
o 2 001 2 3 4 5 6 7 b1 2 3 4 58
gg DOO0ODODO0OO0OO0O0OO0 n ooboooo
ST 1M 00 01 02 03 04 05 06 07 2M 1.0 1.1 1.7 1.3 1.4 15 M L+

|eeeeeeeeeeeeeeeeee|

Hinh 2.1. Hinh dang PLC S7-200 CPU 224
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LED bao trang
thai I/O

LED bao trang
thai CPU

Khe cdm

- Memory
Module

- Battery
Module,

- Clock Module
(221, 222)

Bién tré
chinh gia tri
analog

L& bat chat

Cbng truyén bat
vao vach

théng

Dau ndi co thé thao réi Chét khéa module
(trén 224, 226) trén gia do
Hinh 2.2. Hinh dang thuwc té PLC S7-200 CPU 224

*M0 ta cac den bao trén CPU 224

- SF (Pén do6): bao hiéu hé thong dang bi 18i. Pén SF sang 1én khi hé thong
bao 161

- RUN (bén xanh): Cho biét PLC dang & ché d lam viéc thyc hién cac
1énh bén trong by nhd chuong trinh.

- STOP (Pén vang): Cho biét PLC dang ¢ ché d6 dimng

- Ix.x (Pén xanh): Bao hiéu trang thai hién thoi caa cong vao (X.x=0.0-0.7
va 1.0-1.5)

- Qy.y (Bén xanh): Bao hi€u trang thai hién thoi cua cong ra (y.y=0.0-0.7
va 0.0-0.1)
*Chon ché do lam viéc cho PLC

RUN: Cho phép PLC thyc hién chuong trinh nap sin trong bd nhé

STOP: Cudng birc PLC ding thyuc hién chuong trinh. O ché do nay cho
phép hiéu chinh, nap, x6a chuong trinh.

TERM: Cho phép may tinh chon ché d6 cho run hodc stop cho PLC
*Cong truyén thong

$7200 sir dung cong truyén thong nbi tiép RS485 dé phuc vu ghép ndi véi
may tinh hodc vdi cac PLC khac. B¢ két no1 vaoi may tinh can cép noi PC/PPI qua
cong com hodac PC/MPI qua cong usb.

*Cac khoi mo rong
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Xuat phat tir yéu cau diéu khién can nhiéu ngd vao ra s, sir dung tin hiéu
analog hoic két ndi truyén thong cong nghiép ma ta phai két ndi PLC véi cac mo
dun mo rong.

Céc khdi mo rong bao gom:

- Khdi vao/ ra sd

- Khéi vao/ ra analog

- Cac khoi két ni mang truyén thong cong nghiép: AS-interface, Profibus,
ethernet...

- Cac mo dun chuyén dung
1.2. Cdu tric phan ciing

- M6 dun ngudn: cp ngudn 6n dinh cho PLC hoat dong

- M6 dun dau vao: nhan céc tin hiéu vao

- M6 dun dau ra: xuat cac tin hiéu diéu khién

- M6 dun don vi xtr ly trung tam CPU: thyuc hién xur 1y thong tin dir licu

- M6 dun bo nhd: noi luu trir thong tin va dir liéu cua CPU

- M6 dun quan 1y ghép ndi: dung dé ghép ndi PLC véi may tinh va cac thiét
bi 1ap trinh, mang truyén thong cong nghiép.

KHOL
NGO VAO

3

¥
BONHO |o » DON VI
XU LY QUANLY
TRUNG GHEP NOI
TAM

I

KHOI
NGO RA

r

BO
NGUON

&
Y

Hinh 2.3. Cdu triic phan ciing PLC
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1.3. Cdu trdc bg nhé

EEFROM Mién nhé ngoai
CHUONG CHUONG CHUONG
TRINH TRINH | s/ TRINH
THAMSO e THAM SO THAM SO
DULIEU o o DULIEU |, o DULIEU
VUNG DOl
TUONG
Hinh 2.4. Cdu triic bé nhé PLC
- Viing nhé dit liéu - Ving nhé dbi tuong
- Vung nhé chuong trinh - Viing nhé tham s

2. Két néi day giira PLC va thiét bi ngoai vi
2.1. Két néi nguén cung cdp PLC

24VDC 120 to 240 VAC

M A
m AC Installation mr

e |4 H L. OC) N_L1 Ac)

cPU 2xx |

N AC/DC/RLY %

Hinh 2.5 So dé dédu néi nguén cho PLC

DC Installation

Trudce khi sir dung ta phai quan tdm xem ma PLC ma minh dang st dung
can ¢t vao céc chit sé di kém theo CPU. Vi du v&i ma sd kém theo CPU 2xx ¢6

thé c6 nhu sau:

- CPU 2xx DC/DC/DC: Ngudn cip cho CPU 1a DC, ngudn cap cho ngd vao

la DC, ngudn cap cho ngd ra 1a DC.

- CPU 2xx AC/DC/RLY: Ngudn cap cho CPU la AC, ngudn cép cho ngd

vao 1a DC, ngd ra 1a ro le c¢6 thé cip ngudn DC hodc AC.

Nguon cap cho PLC c¢6 thé 1a nguon mot chi€éu hodc nguon xoay chiéu

- Ngudn 1 chiéu 24V va ki hiéu la M, L+
- Nguon xoay chiéu 120 dén 240V va la N, L1.
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Power Supply Digital Digital Comm  Analog Analog Removable

b s Sl (Nominal) Inputs Outputs Ports ~ Inputs  Outputs Connector
BES7 211-0AA23-0XB0 CPU 221 24V0C 6x24VDC | 4x24VDC 1 No No No
BES7 211-0BA23-0XBO | CPU 221 12010 240 VAC Gx24VDC | 4xRelay 1 No No No
BES7 212-1AB23-0XB0 | CPU 222 24V0C 8x24VDC 6x24VDC 1 No No No
BES7 212-1BB23-0XB0 | CPU 222 120 to 240 VAC 8x24VDC | 6xRelay 1 No No No
BEST 214-1AD23-0XB0 | CPU 224 24VDC 14x24VDC | 10x 24 VDC 1 No No Yes
BES7 214-1BD23-0XB0 | CPU 224 120 to 240 VAC 14x24VDC | 10x Relay 1 No No Yes
BES7 214-2AD23-0XB0 | CPU224XP | 24VDC 14x24VDC | 10x24VDC 2 2 1 YYes
BEST 214-2A823-0XB0 | CPU 224XPsi | 24VDC 14x24VDC | 10x 24 VDC 2 2 1 Yes
BES7 214-2BD23-0XB0 | CPU224XP | 12010 240 VAC 14x24VDC | 10x Relay 2 2 1 Yes
BES7 216-2AD23-0XB0 | CPU 228 24V0C 24x24VDC | 16x24VDC 2 No No YYes
BEST7 216-2B023-0XB0 | CPU 226 120 t0 240 VAC 24%24\DC | 16 x Relay 2 No No Yes

Hinh 2.6 Dién dp nguon cap cho S7-200
Tuy nhién dién 4p ngudn cip mdt chiéu c6 thé dao dong tir 20.4-28.8 VDC
va dién ap nguon cap xoay chiéu dao dong tir 85-265 VAC & tan sb 47-63 Hz thi
PLC van hoat dong binh thuong dugc.
2.2. Két néi ngd vao sé véi ngogi Vi

- So d6 dau noi cac loai ngd vao PLC

24 VDC Input 24 VDC Input -
Used as Sinking Inputs Used as Sourcing Inpuls
+
L ((((, T(0((,
SRS EEEES
[ 1M O 1 2 3_ 1 [Cm o 5 =2 3 i

Hinh 2.7 So' d6 ddu nguén ngé vao

Nguodn ngd vao 1a nguoén mot chiéu danh dinh 24VDC tuy nhién c6 thé
dao dong tir 15-30 VDC tuy theo tiép diém

Ngo vao co thé d4u véi nat nhan, cong tac, cong tdc hanh trinh, cam bién,
tiép diém ro le nhiét...

Trong vi du hinh 2.8a ¢6 3 ngd vao, mot la nit nhan thuong meo, hai la
tiép diém cua relay nhiét, va ba la cam bién tiém can véi ngd ra la relay. Ca ba
bo tao tin hiéu nay duoc cung cap bai mot ngudn 24VDC. Khi tiép diém mo
hoac cam bién phét tin hiéu “0” thi khdng c6 dién ap tai cac ngd vao. Néu céc
tiép diém duoc dong lai hoac cam bién phat tin hiéu “1” thi ngd vao duoc cap
dién.
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DC 24V DC 24V DC 24V
INPUTS INPUTS INPUTS
J @| 0 > @] ¢ s @| -
.—-L-—-@ 1 ,_j—%i@ % B = | @ 0
é@ @ 2 E @ 2 Eé NP\:J @ 1
3 | - 2 & e @ L —1 |®|>
oy

4V —— @ 4 24 WV—— @ 4 > @ 3
@ 5 @ 5 ———5‘%*@ 4
@ 6 @ 6 @ 5
@ 7 @ 7 @ 6
@|" @ | @\’

a) b) c)

Hinh 2.8. Két néi ngb vao véi ngoai Vi.
a. Nut nhdn va cam bién c6 ngd ra 1a relay néi véi ngd vao logi
sinking.
b. NGt nhdn va cam bién logi PNP néi véi ngd vao logi sinking.
c.  Nut nhédn va cam bién logi NPN néi véi ngd vao logi sourcing.
Gia str can két néi 1 cong tac, hoac 1 nat nhan cho ngo vao PLC s7-200
CPU 224 AC/DC/RLY

-
i

|

\ Input Devices
ﬁ @ Connected Here

Pushbutton Sweitch

Hinh 2.9. Két noi niit nhén, céng tic véi PLC
Chan 1M, 2M ndi nguén am 24vdc (GND).
Ngudn duong 24vde ndi vao 1 dau caa nat nhan hay cong tic, dau con lai cua
nat nhan hay cong tac noi vao cac ngo vao | trén PLC.
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2.3. Két néi ngd ra sé véi ngoi vi
- So d6 dau ndi cac loai ngd ra PLC

24 VDC Output 24 VDC Output Relay Output
(Sourcing) (Sinking)

| / / /
®®®®®/ 99966 90008

1]
(M 0 4 2] Lme o0 1 2] L *L 0 1 2|

Hinh 2.10. So' d6 ddu nguén ngé ra
Ngudn ngd ra co thé 1a:
- 24V mdt chiéu d6i voi ngd ra 1a MOSFET

- 24V mét chiéu hodc 250V xoay chiéu ddi v4i ngd ra ro le

General 24 VDC Output 24 VDC Output 24 VDC Output Relay Output
(CPU 221, CPU 222, (CPU 224XP) (CPU 224XPsi)
CPU 224, CPU 226)
Type Solid State-MOSFET (Sourcing) Solid State-MOSFET Ory contact
(Sinking)
Rated voltage 24VDC 24VDC 24 VDG 24 VDG or 250 VAC
Voltage range 20.4 10 28.8VDC 510 28.8 VDG (Q0.0 o 51028.8VOC 51030 VDC or 5 to 250
Q0.4) VAC
20410 28.8YDC (Q05 10
Qi)
Surge current (max.) B Afor 100 ms 5Afords @ 10% duty
cycle
Logic 1 {min.) 20 VDC at maximum L+ minus 0.4 V at max. External Voltage Rail
current current minus 0.4V with 10K
pullup to External Voltage
Rail

Hinh 2.11. Chi tiét dién dp cdp ngé vao
- Ngb ra c6 thé dau véi ro le trung gian, ro le diéu khién cong tic to, dén...
Trong hinh 2.12a két néi ngd ra Transistor cho dén bao, relay sir dung
nguon 24Vdc

DC 24V
CUTPUTS

Hinh 2.12a: Két néi day ngd ra Transistor Vdi co cdu chdp hanh den bdo,

23



Trong hinh 2.12b két ndi ngd ra relay cho dén bao, relay st dung ngudn
24Vdc

DDDDDDDD D

RELAY
OUTPUTS

Hinh 2.12b. Két néi day ngd ra ro le Véi co cdu chdp hanh dén béo,
2.4. Gidi thigu két néi CPU 214, CPU 224 véi thiét bi ngoai vi
- So’ dé noi day CPU 214

Qutputs (20, 4 vDcC 10 28.8 VDC) Power supply

L [ L | 1L
*T ﬁ ﬁj E\] Ij EJ il

N
) |®®® ®®®®®®®®®®®®®‘

SUTbuTs M iy 0D 671 0% G3 04 9w - 05 66 07 10 1 e [ m [+ szvl AN
DC 24V 1M 00 01 02 03 04 05 06 D7 __2M -|7c|_r1 1.2 13 14 15| M L+ DC 7{7
e

®®®®®®®®®®®®®®®®®®|
BT
— - 24 VDC power for input
+ + sensors or expansion
modules (280 mA}
Inputs (15 VDC to 30 WVDC)

Hinh 2.13: So' d6 noi day CPU 214 DC/DC/DC véi nguon va ngogi Vi
- So’ dé noi day CPU 224
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CPU 224 AC/DC/Relay
(6ES7 214-1BD23-0XBO0) 120/240 VAC Power

N(-) N(-) N(-) ;
AR b T
SISISISISISISI SIS IS SISIS IS IS

[ 1L 00 0.1 02 0.3 ® 2 04 05 06 * 3L 0.7 1.0 1.1][E& N L1 AC]

[ iM 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 2M 1.0 1.1 1.2 1.3 1.4 1.5]|[M L+ |

DODODDDDDDDDDDDDDDDD

[P

+ + 24 VDC Sensor

LOCCOCCCT L] s
Hinh 2.14. So' d6 néi day CPU 224 AC/DC/Relay véi nguon va ngoai Vi

3. Cac vung nhé va quy woc dia chi

3.1. Phan chia bg nhg

B6 nha S7 — 200 chia lam 4 vung nho:

- VUng chuong trinh ¢6 dung lugng 4 Kwords duoc sir dung dé luu giir
cac Iénh chuong trinh.

- VUng tham sé: mién luu giir cac tir khoa, dia chi tram.

- \Vung dit liéu: luu gitr dit liéu chuong trinh: két qua phép tinh, hing sb
dugc dinh nghia trong chuong trinh. La 1 ving nhd dong. N6 ¢6 thé truy nhap
theo tirng bit, byte, word hoac double word.

- Mién V (Variable): V0.x — V5119.7 (x =0 - 7)

- Ving dém cong vao (1): 10.x—>115x (x=0-7)

- Vung dém cong ra (Q): Q 0.x —> Q15.x (x=0-7)

- Vung nhd ngi (M): MOx—>M31lx(x=0-7)

-Vung nhé dac biét(SM): SM 0.x —> SM 179.x (x =0-7)

Vang doi tweng:

- Timer: TO -> T255

- Counter: CO —> C255

- B6 dém cong vao tuong tu: AIW 0 — AIW 30

- B dém cong ra twong tu: AQW 0 — AQW 30

- Thanh ghi (Accumulater): AC 0, AC1, AC2, AC3

- B dém téc do cao: HSCO -> HSC5
3.2. Cac khai nigm xar ly thong tin

Trong PLC, hau hét cac khai niém xu ly théng tin ciing nhu dix liéu déu
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duoc sur dung nhu: Bit, Byte, Word, Double Word.
Bit: 1a 1 6 nhé cé gia tri logic 1a 0 hoac 1.
Byte gém 8 bit

r T

MSB

LSB

Word(tir don): 1 tir gdm c6 2 byte.

e TN —
Byte thép Byte cao
Double word: gom c6 4 byte
~ —~ — — —~ —

Byte cao nhit Byte thip nhit

1 Kb(Kilobyte) = 219 pits
1Mb(Megabyte) = 220 pits
1Gb(Gigabyte) = 220 bits
3.3. Quy woc dia chi
3.3.1. Truy xudat theo bit

- Bit 14 don vi thong tin nhi phan nho nhét c6 thé c6 2 gié tri 1a 0 hodc 1.

A

24 V/ 1" co
dign ap

ov
“0° khéng co
dién ap

Hinh 2.15. Gid tri ¢é thé ¢é ciia mét bit

-Pé truy xuét dija chi theo dang bit ta xac dinh vung nhd, dia chi cua byte
va dia chi bit.

Tén mién + dia chi byte + . + chi s6 bit
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Vidu: N

10.3
L Bittht3 716/ 5/4|3/2[1]0
\_Déu cham phan Byte 0

cach byte va bit

Dia chﬂa & Byte

Vingnho ngovao  Byte 2
Byte 3

Hinh 2.16. Truy xudt theo bit
Vi du: 10.0,Q0.2,M0.1...
3.3.2 Truy xudt theo byte(8 bit)
- Khi truy xut theo byte ta xac dinh viing nhd, tht ty byte can can truy
xuat

Tén mién + B + dia chi byte

Vi du: Bit
VB2 L L
[ C—bia chibyte vez | | | [ [ [ [ []
Truy xuat theo byte
Ving nhé

Hinh 2.17. Truy xudt theo byte

Vi du: QB0, MB1, VB2....

3.3.3 Truy xudt theo word (16 bit)

- Péi v6i truy xudt ving nho theo dang word chiing ta can xac dinh ving
nh& can truy xuat, khai bao dang word va dia chi cua word trong vung nhd. Moi
word gom 2 byte 1a byte cao va byte thap.

Tén mién + W + dia chi byte cao cia word trong mién

W2
Q \I__'Itjia chTIqu:d d EIEG QE!L
ruy xuat theo war :
wm{g h ngd ra Byte cao Byte thap

Hinh 2.18. Truy xudt theo word
Vi du: MWO, QW1, IW2...
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3.3.4 Truy xudt theo double word (32 bit)
Tén mién + D + dia chi byte cao nhat ciia mét double word trong mién.

Khi truy xut theo double word tuong tng ta s& c6 2 word hoic 4 byte

Vi du: VD100
Wordcao  Wor thép
VB108/|VB104[VB102VB100
YFE ca0 — | L_Byte thap
e thap _ Bytecao

Hinh 2.19 Truy xudt theo double word
4. Két ndi PLC S7-200 véi may tinh
S7-200 sir dung cong giao tiép PPI chuan RS485 vi vay dé két nbi voi may
tinh ta can cap chyén doi. C6 hai loai 1a RS-232/PPI Multi-Master va USB/PPI
Multi-master

VTR | et
r \" 3]%!3_1 o P !“,E'I N\
j ; <8 ;.iﬁgg]ﬁ; ”;"‘ éﬁg; <8
RS-232 COMM I “Y 7 RS-485 COMM

Hinh 2.20. Cap RS-232/PPI Multi-Master

-+ 130 MM ——»

0.8m j7
(/:Dﬁif b it

= 3 ;i 51 mm r;;;:' ' ,r,,_H
USB COMM j = ' RS-485 COMM

Hinh 2.21. Cap USB/PPI Multi-Master
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Programming
Device

RS-232/PPI

i Multi-Master Cable
RS

Hinh 2.22. Két néi PLC S7-200 véi mdy tinh
5. Phan mém STEP7 MCROWIN
5.1. Gidi thiéu phan mém STEP7 MCROWIN
5.1.1. Cai dat

Thuc hién cac budc sau

- Pong tat ca cac (mg dyung

- Chen dia CD step7 microwin vao o dia.Chuong trinh co thé duogc tu dong
cai dat hoac ta co thé khoi dong chuong trinh cai dat bang cach kich dup vao file
“Setup.exe” trong dia CD

- Sau do ta tiép tuc 1am theo cac chi dan cai dit trén man hinh va hoan thanh
cong vige cai dat.

- Khi cai dat xong hdp hoi thoai “Set PG/PC interface” tu dong xudt hién.Ta
nhan nuat “Cancel” dé thoat

- Khoi dong lai may tinh dé hoan tat viée cai dit.
5.1.2. Lam quen véi giao dién phan mém

Kich dtp vao biéu tuong '? dé vao man hinh soan thao chinhxuét
hién ctra s6

= STES 7 Micro/WiN - Project?  [SUMATIC LAD] i -3
EQ Fle =% Yiew PLC Detesg Tooks Windows Helo - & =
=P o ¥  3a .8 s eSS : R ¢ = > = 58 = " T 5
- - & e \
e i [ — @3 Fromen = o | T 3 - v - 3 - v - a - v D = 0
4 . 2 }-‘:‘f-.'l'::nx 10 Do Tepe ] sei
et L co e aeL K Thanh cédng cu
s oax arm Rboacd - =5] Sywbol Table
e — e
\;& - S srctmen Bl < »
Sembol Tatie - Cross Referencs DGErs COMMENT S ‘i
m > = o [Ty — P ———
ke L - OF
= “'A — =4 —A \
- )
Do Bl o Viang soan thao
S S Ccay 1énh
-~ | Thanh chdirc nang i
e— =2 ~1
T T == ST A L SER_O A wit_0 F 5 = =3
Faady Fose 1, Cod & M=

Hinh 2.23. Giao dién chinh
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Giao dién chinh bao gom:

- Thanh chirc nang gém nhiéu khbi: Program block, Symbol table, Status
chart, Data block, System block, Cross reference, Comunications, Set PG/PC
interface. Tuy nhién ta chi quan tdm t6i hai khdi chinh 14 Program block va
Symbol table.

+ Program block: chinh 1a man hinh soan thao chinh.

+ Symbol table: dung dé khai bao dija chi vao ra,chu thich
0 Fle Edt View PLC Debug Toos Windows Hep

DGl S0 bBE o0 Ax WitD MO RERET & o
¥
Vi || R R I N

@ What's New A
ﬂ CFU Z1REL N0

i) Pogan Bk
-] Syt Tate
[EI Status Chat
;ﬁ Déta Hlock

\a -- System Block
@ Crogt Reference

Hinh 2.24. Giao dién khéi Symbol table
Ngoai ra khi két ndi vi PLC ta can quan tdm thém hai khoi
+ Communications
+ Set PG/PC interface

| s

Symal Addess Comment

e = s = —

- =
Communications Iﬁ
Address ——
) <Mone:
Local: a ? | Address: O
Remote: 2] - 3 Double-Click
PLE Type > 1o Refresh

W Update PLC type in project

Metwork Paramsters
Interface: <Mores
Pratocol:
Mode:
Highest Station (HSA):
[T Supports multiple masters

Transmigsion Rate
Baud Rate

v Search all baud rates

Set PG/PC Interface | OK I Cancel

Hinh 2.25. Giao dién khéi comunications
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Set PG/PC Interface [— == |
HAccess Path | LLDP I

Aocess Poimt of the Application

Moo W
(Standard for Micro TR

Imnterface Parameter Assigrnment Llsed:
=Mlorne>= Properties ...

PCA/FPPI| cable{FFPI} I = I
EE TCPAIP —= 2021 1n Wircsless LAaMN C
B TCPAIP -= Reakltek PCle FE Famihr.
- | [1LT] ] [

ol
0
ﬂ’.
0

Interfaces

Add s Remowe: [ Select . ]

[ cancer | | Help ]

Hinh 2.26. Giao dién khéi set PG/PC interface
Hai khéi nay cho phép ta cai dit giao tiép PLC v&i may tinh nhu: cong giao
ti€p, dia chi CPU, toc do truyén...
- Thanh ¢ong cu: Gom cac chirc ning hd trg nguoi lap trinh dé dang st
dung :

[y

New Project (File menu): Khé&i déng mot dyr an mdi

Open Project (File menu): M& mdt dy an ton tai

Save Project (File menu): Lwu dy an

Print (File menu): In chwrong trinh va tai lieéu dyr an

Print Preview (File menu): Xem trwdc khi in

¥ | (M & (W

Cut (Edit menu): Cét phin chon va dwa vao clipboard

i
m

Copy (Edit menu): Copy phan dwgc chon vao clipboard

Paste (Edit menu): Dan ndi dung clipboard vao clra s& dugc kich hoat

5| |

Undo (Edit menu): Khai phuc lai phan bi xoa trweéro
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Compile (PLC menu): Bién dich cira s6 duoc kich hoat (Program
Block hoac Data Block).

Compile All {(PLC menu): Bién dich tat ca cac phan tlr dir an (Program
Block, Data Block, and System Block)

Upload (File menu): LAy {(Upload) cac phén tlr dw &n tlr PLC vao man
hinh socan thao chwong trinh

Download (File menu): Nap (download) cac phan tr dy an tir
STEP7-MicroWin vao PLC.

Option (Tools menu): Truy cap menu Options
RUMN (PLC menu): Bat PLC & ché dd RUN
STOP (PLC menu): Bat PLC & ché db STOP

Frogram Status (Debug menu): OMN/OFF trang thai chworng trinh trong
PLC.

Fause Program Status (Debug menu): Dirng OMYOFF trang thai
chweorng trinh trong PLC.

Chart Status (Debug menu); ON/OFF hién thi trang thai di¥ liéu trong
bang Status chart.

Trend View (View menu): ON/OFF xem trang thai di¥ liéu trong PLC &
dang 4o thi

Pause Trend View: Dirng viéc v& db thi dir ligu

Single Read (Debug menu): St dung Single Read dé cap nhat mét lan
tat ca cac gia tri trong bang Status Chart.

Write All (Debug menu): Ghi tit ca cac gia tri & cdt New Value trong
bang Status Chart vao PLC.

Force {Debug menu): Cudng blrc diF ligu PLC

Unforce For (Debug menu): G& bd cwéng bilre di ligu PLC

Unforee All (Debug menu): G& bd tat ca cac cwdng birc trong bang
Status Chart.

Read All Forced (Debug menu): Boc tit cd céc gia tri cwréng birc trong
Status Chart.

Hinh 2.27. Cdc chirc nang trén thanh cong cu
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- Viing cdy 1énh: Bao gdm tat ca cac 1énh cua PLC

A=) Inm=structions

Fawoarike=

BEit Logic

Cloc:k
ComimaanicsSbiorn=
Compar=

o e=rk

Counker=
Floatimg-Foirmt A akh
Int=ger A ath
Ilhik=rrapgk

Logi—sal Operation=
A o=

Frogram Combrol

S iR okakhe
SErirng

T abl=

T imer=

----- Jﬂﬂ] Librarie=

Call S ubroukime=

nMEnAnEnEnEnEnEnEnEnEnEnE R
LI AL L L L L L L L L L (LA L (LS R L N
T : It 1
BEEREERRREERERE

]

Hinh 2.28. Vung cay /énh

- Vung soan thao: La noi soan thao chuong trinh chinh

[PROGRAM COMMENTS

Network 1 Metwark, Title

[ Metwork Comment

-

MNetwork 2

R

MNetwork 3

-

W4 [ [ m]smaiM £ sER_0 A INT_ 0 F |1

Hinh 2.29 Viing soan thdo chinh
5.2. Cic buéc thiét 1ap mgt duw 4n mdi

5.2.1. Tao dw an moi

D¢ tao mot du 4n maéi ta vao giao dién chinh cia phan mém chon menu

file=>new hoic 4n t6 hop phim Ctrl+N hodc nhan vao biéu tugng
thanh toolbar dé mé ving soan thao moi.
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5.2.2. Soan thao chuong trinh
5.2.3. Lap bang phdn cong vao/ra

Trong thanh chtrc ning bam vao biéu tuong dé vao giao dién symbol
table. Tai day ta khai bao ki hiéu, dia chi, chd thich cho cac dau vao ra.

a1 Syrnbal bddress Comment
] ] |51 10.0 NUT NHAM EROI DOMNG
? ] |52 101 NUT NHEN DUNG
3 ] |k (0.0 CONTACTOR KHOI DONG DONG CO|
4
f

Hinh 2.30. Bdng phdn cong vao ra
5.2.4. Viét chiong trinh diéu khién

Bam vio biéu tugng - dé quay lai man hinh chinh. Sir dung céc
1énh trong ciy 1énh dé viét chuong trinh
| KHOI DONG 4 DUNG DONG CO
Metwork 1
5100 52101 K1:000
| | | ;| 4
| 1 /| ()
k1000
| |
I
Symbol Address Cornment
K1 (0.0 CONTACTOR KHOI DONG DONG CO
51 0.0 MUT MHAN KHOI DONG
52 101 NUT MHAN DUNG

Hinh 2.31. Mét chuong trinh don gidn

Ta viét chuong trinh bat dau tir network 1 va tiép tuc cac netwwork tiép
theo.
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5.2.5. Luu dw an

Dé luu du 4n ta nhip chudt vao biéu tuong (e hoac vao menu File>save
clra sO xudt hién chon thu muc can luu, dién tén du an va bam Save

Save ir: lk:) Projects _'J crF B3~

/'

Thw muc chidra dw an

Tén dw an
File name: r'd [ Save ]
Save as type: [Proiect File [*.mwp] -~ | Cancel ]

Hinh 2.32. Luu du an
5.2.6. Mo mot du an

Pé mé mot du an dang c6 san ta nhép chudt vao biéu tuong hoac vao
menu File>open hodc bam t6 hgp phim Ctrl+O. Cira s6 man hinh xuét hién, chon
thu muc chtra chuong trinh, chon tén du an va bam Open

Look in | 2 widu ~| = & cx B3~
= vd7.2 \

m.\ Thw muc chira duw an

Dw an can moe

File name: {vd7.3 [ Open 1

Files of type: [Proiect Fies [ mwp]) L.l Cancel I

Hinh 2.33. M¢ mét dir dn cé san
5.2.7. Nap mot dy an vao PLC
Khi cho phép két ndi gitta PLC v6i PC ta c6 thé download chuong trinh
xuong PLC
- Trudce khi download can kiém tra xem PLC di & ché d¢ dumg chua thong
qua den bao STOP. Néu chua ta chuyén vé ché do STOP

v

- Nhép chudt vao biéu tuong download trén thanh toolbar hoac chon

Flie>download. Hop hoi thoai download xuét hién
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+ Chon céc khdi can download,thong thuong 13 chon hét
+ Nhan OK d¢é bat dau qua trinh tai xudng
+ Sau khi downlaod thanh cong s€ c6 thong bao download successful

[

+ Nhén biéu tuong RUN trén thanh toolbar dé dua PLC vé ché do hoat
dong. (Cha ¥: luc nay trén PLC cong tic chon ché do phai & vi tri TERM hodc
RUN)

l:@dé

+ Trong luc chuong trinh dang chay 4n biéu tugng Program status
theo ddi trang thai cua cac tiép diém, cudn day, timer, counter...

+ Nhan biéu tugng STOP dé dimg chuong trinh dang chay.
6. Ngon ngir lap trinh

Cé6 3 dang soan thao thong dung 1a LAD, FBD, STL. Vi¢c st dung dang
nao la do nguoi 1ap trinh tu chon lya.

6.1. Dang hinh thang LAD( Ladder logic)

O dang soan thao nay chuong trinh duoc hién thi gin gidng voi so dd ndi
day mot mach trang b1 dién dung ro le, contactor. Chung ta xem nhu c6 mot dong
dién chay qua mdt loat ti€ép di€ém ngd vao tu trai qua phai dé té1 ngd ra. Chuong
trinh di€u khién dugc chia thanh nhiéu network,mo1 network thuc hién mot nhi€ém

vu nhé va cu thé. Cac network duoc xtr 1y tir trén xudng dudi, tir trai sang phai.
Céc phan tir chil yéu dung trong dang nay la:

+ Tiép diém thuong mo : 1 F

+ Tiép diém thuong dong : _{ / }_

+ Ngbra: {)
+ Cac hop chirc nang nhu RS,SR . timer,counter...
Vi du:
[FROGRAM COMMENTS
Metwork 1 MHetwaork, Title
[ Metwark Comment
0.0 Qoo T37
—] F—= ouT T TOM
RS
T37 S04 FT 100 ms
—

Hinh 2.34. Chuong trinh dang LAD
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Uu diém:
+ D& dang tiép can d6i voi nhitng nguoi mai bat dau 1ap trinh
+ Biéu dién dang dd hoa d& hiéu va thong dung
+ C6 thé chuyén qua céc dang khac mot cach dé dang.
Chu y: Trong gido trinh nay ta s€ tap trung trinh bay ngdn ngir 1ap trinh
theo dang LAD nay.
6.2. Dang khéi chizc ning: FBD( Funtion Block Diagram)
Chuong trinh & trén c6 thé chuyén sang dang FBD nhu sau:
- Vao menu View tich vao dang FBD, ¢ man hinh chinh chuong trinh tir dang
LAD chuyén sang dang FBD

| PROGR&AM COMMENTS

Metwork 1 Metwork, Title

| Metwork Comment

Lo T3Y
10.0—5 auT IM TOM
T37—H1 RS S0—PT 100 s

Hinh 2.35. Chuwong trinh dang FBD
6.3. Dang li¢t ké I¢gnh STL (StaTement List)
Pay la dang soan thao tap hop cac cau 1énh. C6 thé chuyén chuong trinh
trén sang dang STL nhu sau:

+ VAo menu View chon STL man hinh chinh sé& thay d6i thanh

| FREOSSFR~<FM COFFMERT =S
Fetwsoark 1 F=ktwaoork T ikl

| Fetreork Comment

T.I TO . O

T T=7

HOoT

TS

Za 0.0

— 0 .0

T.EFFE

2T

-c::- Q0 . O

= 0 . 0

TOH T=7 . =0

Hinh 2.36. Chuong trinh dang STL

CAU HOI VA BAI TAP

Cau 1: M6 ta cau tric bén ngoai cia PLC S7-200 CPU 224 DC/DC/DC
Cau 2: Néu y nghia tén cua CPU 224 DC/DC/DC va 222 AC/DC/RLY
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Cau 3: V& cach dau ndi ngudn ddi véi CPU 224 DC/DC/DC

Cau 4: Cho cac vi du vé truy xuét theo bit,byte,word.

Cau 5: Lap bang dia chi cho cac ngd vao/ra sau: Nut nhan S1, S2, S3, Cong tic
hanh trinh CTHT T,CTHT P, Tiép diém ro le nhiét RN, Cam bién CB1, CB2,
beén D1, D2, D3, Coctactor K1, K2, K3, Van dién V1, V2

Cau 6: Néu cac budc thiét 1ap mot dy an méi str dung phan mém Step 7 microwin

Cau 7: Néu cac dang ctia ngoén ngit 1ap trinh PLC
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BAI 3: CAC LENH LAP TRINH CO BAN
Ma Bai: MD 21 - 03
Giéi thi¢u:

Trong PLC ¢6 3 ngdn ngit 1ap trinh co ban LAD 1a ngdén ngir 1ap trinh phu
hop céc 1ap trinh vién chuyén sau vé dién, FBD danh cho 13p trinh vién chuyén
nghanh dién tr, STL ngon ngtt danh cho cac k¥ su tin hoc. trong chuong trinh
mon hoc PLC co ban céc cau 1énh 1ap trinh chu yéu tdp chung vao cau truc ngon
ngit LAD. Thong qua cac cau 1énh co ban nguoi 1ap trinh vién ing dung luén vao
cac bai tap di€u khién trong thuc té san xuat diéu khién dong cat dong co, dicu
khién dao chiéu quay dong co, diéu khién d6i néi sao tam giac, diéu khién ham
dong nang, dicu khién dén giao thong ¢ nga tu...

Muc tiéu:

- Biét cach sir dung céc 1énh lap trinh co ban

- Viét duoc chuong trinh cho mot du an nho

- Stra 16i chuong trinh

- Rén luyén tinh can than, tinh than 1am viéc nhom cho sinh vién.

Noi dung chinh :
* Ngon ngir 1ap trinh duwgc sir dung la dang LAD
1. Cac lénh xiw ly Bit
1.1. Lénh tiép diém thwong mg

LAD| % |Tiep diem thudng mé s& dong khi gia tri cia bit ¢
dia chi N bang 1, va mé ra khi dia chi bit N bang 0
Toan hang N: I, Q, M, SM, T, C, V.

}_{ 101

Binh thuong tai tiép diém nay s& ha mach, khi c6 tin hiéu mac 1 (
24VDC ) vao 10.1 dén 10.1 sang 1én thi 1am tiép diém nay dong lai.

Vi du:

Vi ciing mot dia chi co thé sir dung khong gidi han sé lenh tiép diém
thuong mé trong mdt chuong trinh.
C6 thé mac ndi tiép hoic song song nhiéu Iénh tiép diém thudng mo.

101 oz
| ] | -
I I I ~
0.3
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Céch lay 1énh: Pua con tré chudt vao viing cay 1énh, mé rong muc bit logic

#d Bitloge 5 Kich dup vao 1énh 1 F . Man hinh chinh xuét hién

[H-gg® Communications

,, \Wizards Metwork 1 Metwork, Title

ﬁ Tools | | Metwaork Commet

EE Instructions 0 77
(3] Favorites |1 >
El-{& Bit Logic |

Ll T

Hinh 3.1. Ldy Iénh tiép diém thuong mo
Phan dau chim hoi ta dién dia chi. Pia chi co thé 13 dia chi ngd vao (nut
nhan, cong tic, cam bién...): 10.0, 10.1, 11.0... hodc cac dia chi trung gian: MO.0,
MO0.1, Q0.0...

g Commuricetons U

% 8] Wi Network 1 Nebwork Tile

ﬁ Took | Metwork Comment

{31 Instuctions | 00 «m Dia chi
] Favores || W\

] BitLogic | /4
e

A

Hinh 3.2. Nhdp dia chi Bit
1.2. Lénh tiép diém thwong dong
LAD X Tiep diem thudng déng s& dong khi gia tri cua bit
- c6 dia chi N bang 0, va mé ra khi bit N bang 1.
Toan hang N: I, Q, M, SM, T, C, V.

Vi du:
10.1
>
Binh thuong tai tiép fliém nay s& fibng mach, khi c6 tin hiéu mac 1 (24VDC
) dua vao 10.1 dén 10.1 sang 1én thi lam tiép fiiém nay s& ma ra.
Str dung khdng gi6i han sé 1énh tiép diém thuong dong trén cing 1 dia
chi.
C6 thé méc ndi tiép hoic song song nhiéu Iénh tiép diém thuong dong.

101 102
l 1,1
8 | 1710 >
10.4 105
/ /




Céch lay 1énh: Pua con tré chudt vao ving cay lénh, mo rong muc bit

. @-GR Bi i \ 1, , 1A { \ < . £ 1 - n
logic * =l BtLegle ya kich dup vao 1énh . ISl o Man hinh chinh xuat hién
FI-(4] Instructions [

(3] Favortes | /| W

5 a BitLogi | 7

- Phan dia chi ciing giéng nhu trén.

(] Istructions o < Dia thi
(] Favortes _| ]

-] Bit Logc
Al ﬁ
[ e
Hinh 3.4. Nhdp dia chi Bit
- Vé két qua xtr Iy tiép diém trong PLC ta c6 bang sau :

Nhan xét

+ Ngo vao c¢6 muc logic “1” khi ngd vao c6 di¢n ap.

Bd tao tin hiégu nhi phan Thuwe hign trong chweng trinh PLC
Kiém tra cho trang
Cam . o Kiém tra cho trang Lo i
bién, Cam Bign Trang thai tin higu =17 thai tin higu “0
e bian , ap tai thai tin
nh&n r‘II.'J‘f ngﬁ hiéu _t;_ai HEt K&t
1a mot nl:15n waD ngo Ky qua Foy CII;JB
bi ... PLC wao higu/l@nh kidm higu/lgnh Kiém
tra tra
tac
déng
[ofa] 1 1 o
NO =
| khng
\I tac
dong khd (o] (v] 1
| e LAD: LAD:
) = 1 F sy
tac “tigp Jdiém “tiép digm
dong khang dao” daao”
L khang 0 o i
[==+J
MNC (
khang
tac
dong
[o{a] 1 1 1]
—

Hinh 3.5. Két qud xit Iy tiép diém NO, NC
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+ Néu ngd vao dugc ndi véi tiép diém thuong dong thi ngd vao & trang
thai binh thudng ludn c6 dién. N6 chi mat dién khi tiép diém thuong dong tac
dong.

+ Néu ngd vao dugc ndi véi tiép diém thuong md (NO - cong tic, nit
nhén, cam bién) thi ngd vao & trang thai binh thudng khong c6 dién. N6 chi co
dién khi tiép diém NO bi tac dong

+ Néu sir dung 1 F trong chuong trinh thi trang thai tiép diém s& co

cung trang thai logic vo1 ngd vao.

A / \ s oot A L aiA ~
+ Néu st dung _{ l_ trong chuong trinh thi trang thai ti€p diém sé
nguoc trang thai logic va1 ngd vao.

1.3. Lénh cugn day

LAD e N N Gia tri cua bit CFS dia chi N s& bang 1 khi fiau vao
cua Iénh nay bang 1(c6 dién) va nguoc lai bit N
bang 0 khi dau vao bang 0(khong c6 dién).

Toan hang N: Q, M, SM, T, C, V.
Chi sir dung 1 Iénh Out cho 1 fiia
chi.

- Cudn day { ) c6 thé dai dién cho bong deén,contactor,van di¢n tur...1a

nhitng thiét b1 chap hanh.
Vi du:

- Ng6 ra bang 0 khi chi 1 trong 2 ngé vao = 0. Bang 1 khi ca 2 ngé vao nay =1

{)

- Cach lay 1énh: vao muc bit logic kich dtp biéu tuong

EII:-EI In‘;tructinna T 2
i3] Favorites
=--[=0 Bit Logic _( )
..... 1 .| |.
..... 1 '|."'|'
----- -1 Il
..... a1 A Network 2
----- 1 -MOT |
..... 1 .|Fi|.
----- 1 M-
..... < m ¢ H

Hinh 3.6. Ldy lénh cudn day

42



1.4. Bai toan ing dung

1.4.1. Mach tu duy tri vu tién mo mdy

Lap trinh PLC S7-200 diéu khién dong co khong dong bo 3 pha rotor 16ng

soc dam bao yéu cau sau:

- An S1 dong co chay
- An S2 dong co ding

- Néu an cung lac S1 va S2 thi vu tién mé may.

=1

-

KA

.

-

1Y,

Mach diéu khién trang bi dién

_A
ISP

O

Mach dong luc
Dap an:
Budc 1: Lap bang dia chi vao ra
Ki hiéu Dia chi Ghi chu
S1 10.0 Nt nhan mé may(NO)
S2 10.1 Nt nhan dimng may(NC)
K1 Q0.0 Cong tac to diéu khién

Budc 2: So do két ndi

51 52
8

SN

IJ.D|IU.‘1|D.2|D.3|

PLC

OD.D[O:H |O:I.2JC¥ILSI

KA

So dd két ndi PLC

SRR
N N

o »

U1
|~

w1 !

"
3 s

So dd két ndi mach dong luc
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Budc 3: Chuong trinh PLC

51:10.0 K1:00.0
| ] {
| L )
52101 K1:60.0
| ] | ]
| . | .
Symbiol Aiddress Comrrient
K1 0.0 CONTACTOR DIEL KHIEM
51 0.0 NUT NHAM M0 MY [NO)
52 0.1 NUT NHAM DUNG MaY NC)

1.4.2. Piéu khién dong co c6 chi bdo
Lap trinh PLC S7-200 diéu khién dong co khong dong bo 3 pha rotor 1ong
soc dam bao yéu cau sau:
- An S2 dong co chay dong thdi dén H1 sang bao dong co dang hoat dong
- An S1 dong co dimng ddng thoi dén H2 sang bao dong co dimng

L1
o |
Lo
L L2 L3
G o O
STk

13 21

sb-\ K K17

K1 14 a2

- e
W

PO o

U1 V1 W1 | Al
TN KI[7] W) He

M A2

3 N ] .
Bdo chay Bdo dirng
(anh)  (dd)
Mach dong luc Mach diéu khién trang bi di¢n
Dap an:

Budce 1: Lap bang dia chi vao ra
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Ki hiéu Dia chi Ghi chd
S1 10.0 Nt nhan dimg may(NC)
S2 10.1 Nt nhan mé may(NO)
RL1 Q0.0 Ro le trung gian 1
H1 Q0.1 bén bao dong co hoat dong
H2 Q0.2 Pén bao dong co dung hoat dong
Budc 2: So do két nbi
51 52
b=—f = V==
100 10.1 0z | 03 e i
e —e — N
Q00 | Q00 | Qo2 | Qo3 Ca L A
re RLL ] K1}
! '# %’ % T \ )
o
So do két ndi PLC So do két ndi ro le trung gian voi cong tic to
ATIz % d\ \
NN N
u1 _\ w1 !

M
ERE

So d6 két néi mach dong luc
Budc 3: Viét chuong trinh
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Hebwrork 1 COMADOFF dong co
[ [ CHO O

— 7 +—7—=< O

0.0

Hetwrork 2 Bao dong co hoat dong
oo LI By |

— < >

Hetwork 3 Bao dong co dung
0.0 L )

— /< >

* Bai tap

Cho mach uu tién dung may nhu hinh.

Lap trinh PLC S7-200 diéu khién dong co khong dong bo 3 pha rotor 1ong
soc dam bao y€u cau sau:

- An S1 dong co chay

- An S2 dong co dimg

- Néu 4n cung ltc S1 va S2 thi uu tién dimg may.

oy ]r s
N

ok
o1 N

4/
/5 o

S2+---7
u1 W
L~
‘_J
a) *
So do két ndi mach diéu khién So do két ndi mach dong

luc
1.5. Lénh Set, Reset
1.5.1. Lénh Set

N Gia tri cta cac bit cd dia chi dau tién 1a N s&
= 1) bang 1 khi dau vao cua 1énh ndy bang 1. Khi dau
vao cua lénh bing 0 thi céc bit N nay van giir
nguyén trang thai, i 1 s bit can thiét 1ap 1én 1
Toan hang n: Q, M, SM, T, C, V.

i IB, QB, MB, SMB, VB, AC, hang sb.

LAD
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Vi du:

‘ 0.0 2 )

+ Khi ngd vao 10.0=1 thi s¢€ set bit Q0.0, Q0.1, Q0.2 1&n murc 1.
+ Khi 10.0=0 thi ngd ra Q0.0, Q0.1, Q0.2 van ¢ murc 1.

- Cach 1ay: Vao cay 1énh, mo rong muyc bit logic, kich dup vao biéu tugng

—(s)

----- = A —
----- -1 -MAaTI- R
----- =1 APl _(: 5 )
----- =1 M- Fararary
----- ~x -[]

..... ~<x )

----- <> ]

1.6.2. Lénh Reset

LAD N
_( R>
1

Gia trj cua cac bit c6 dia chi dau tién 1a N s&
bang 0 khi dau vao cta 1énh nay bang 1. Khi
dau vao cua 1énh bang 0 thi cac bit N nay van
gilt nguyén trang théi. i 1a s6 bit can x0a gia
tri vé 0.

Toan hang N: Q, M, SM, T, C, V.

i: IB, QB, MB, SMB, VB, AC, hing sb.

- Vi du:

] Qoa

A 2 )
Khi ngd vao 10.1 1én “1” thi 3 ngd ra Q0.0, Q0.1, Q0.2 xudng mirc “0” va
gilt nguyén trang thai nay cho dén khi gap Iénh dugce set bang mot 1énh khac.
- Cach lay: Vao ving cdy 1énh mé rong muc bit logic, kich dup vao 1énh
7))
-4 il 7
----- < Gl _( n )
-3 {RI)

[l

* Bai tap: 1am lai cac bai tip & phan trén bing cac 1énh Set, Reset
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2. Timer
2.1. Gigi thigu

B6 dinh thoi (Timer) duoc sir dung trong cac ing dung diéu khién can tri
hoan tho1 gian.
- S7-200 ¢6 256 bo Timer tir TO-T255 chia lam 3 loai:

+ Timer dong mach cham TON (On-delay Timer)

+ Timer dong mach cham c6 nhd TONR (Retentive on-delay timer)

+ Timer ngit mach cham TOF (Off-delay timer)
- Khi str dung mot loai timer ta can xac dinh cac thong sb sau:

+ Loai timer (TON, TONR hay TOF)

+ D0 phan giai cua timer (C6 3 d0 phan giai 1a 1ms, 10ms, 100ms)

+ S cua timer can sir dung (TO, T1, ..T37...).Can tra bang dé biét loai timer
can st dung tuong Uing véi loai nao

+ Khai bao thoi gian tri hodn dya vao do phan giai ctia timer

+ Tin hiéu cho phép bat du tinh thoi gian
* Ch( y: Trong gido trinh ndy ta chi cAn quan tdim dén timer dong mach cham
TON.
2.2. Timer dong mach chgm TON

LAD 2777 Khi ng6 vao chan IN 1én mac 1 thi bo dinh thoi

—" "™ | Ton hoat dong dém thoi gian, khi thoi gian dém
412wl | duoc 16n hon hodc bang gia tri dat truée PT thi cac
tiép diém cta bo dinh thoi tac dong. Céc tiép diém
thudng mé s& dong va cac tiép diém thudng dong sé
mo ra.

Khi ngo vao chan IN xudng muc 0 thi thoi gian dém
duoc sé bi Reset di, bd TON ngung hoat dong va
tiép diém cua bo dinh thoi thuong mé s& mé ra va
tiep diém thuong déng sé dong.

Toan hang: Txxx Ton

1ms T32, T96

10ms T33->T36; T97 -> T100

100ms T37 ->T63; T101 -> T255

- Tinh thoi gian tré:
Thot gian tri hoan = [PT] * do phan giai
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Vi du:

T37
—]N TON
1n04PT 100 ms

{t

+ S timer st dung 1a T37
+ DJ phan giai 1a 100 ms
+ Thoi gian tri hoan = 10x100ms = 1000ms =1s.
- Cach lay lénh: vao ving ciy l1énh ta nhdp chudt vao dau (+) & biéu tuong
# () Timers o1 d6 kich dap vao bidu twong TON 11 TON,

=[] Timers [
----- g TON IN TON

f|_ 8GN ITIME T ET TV g
..... t _

----- f,'.} CAL_ITIME
----- Libranies

Hinh 3.7. Ldy lénh TON
Vi du irng dung:
Bai toan: An S1 sau 10 gidy dén D1 sang, nha nat nhan dén D1 tat ngay
Budc 1: Lap bang phan cong vao ra

Ki hiéu Dia chi Ghi chu
S1 10.2 Nut nhan
D1 Q0.3 DPén DI

Bude 2: So do két ndi

51 r-{ 240 ——

0 10.1 oz 0.3 R
+HE PLC
00 | O30, L = Q03 Ty L

DI &[J-U E‘-W——I——

Budce 3: Chuong trinh PLC
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BAI 4: THUC HANH LAP PAT PLC S7-200
Ma Bai: MD 21 - 04
Giéi thi¢u:

Sau khi hoc xong phan 1y thuyét trong cac bai tir bai 1 dén bai 3 cac phan
ndy s& trang bi cho ngudi hoc cac kién thirc day du tir cach két ndi phan cting, cac
cdu lénh co ban, phuong phap 1ap trinh dé giai quyét cac bai toan diéu khién. bai
4 nay s€ giup nguoi hoc van dung cac kién thirc 1y thuyét trén vao cac bai tap dicu
khién trong thuc té nhu diéu khién déng cit dong co khong dong bd ba pha rotor
long séc, dieu khién dao chiéu quay dong co khong dong bd ba pha rotor 1ong soc,
dao chiéu dong cat dong co c6 ham dong nang, di€u khién den giao thong nga tu,
diéu khién thang may xay dung, diéu khién led 7 doan...

Muc tiéu:

- Lép ddt va ddu ndi thanh thao PLC, mach dong luc, mach diéu khién

- Pam bao an toan con nguoi va thiét bi
Noi dung chinh:

1. Piéu khién déng cit dong co
1.1. Yéu cau cong nghé

Lap trinh PLC S7-200 diéu khién dong cit dong co khong dong bd ba pha
roto 16ng soc dam bédo cac yéu cau sau:

- Nhan nut Start contactor K1 dong lai dong co chay.

- Nhén nit Stop contactor K1 mé ra dong co ding.

- Yéu cau bao v¢ dong co khi xay ra su cd qua tai

L1
L2

L3 S — | —

ATM

o

| I('-- -.:'-'.

- —
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1.2. Cdc bwéc tién hanh

Day dan

Budc 1: Chuan bi dung cu, vat tu, ban thuc hanh

1. Module button & switch

Module nut nhan

[i—

Module contactor

Contactor K1 & Thermal relay

Ban thyc hanh g& module

. o'p

Maodale PLO Seomenw s o

Module PLC

B6 dung cu

- G4 1ap cac thiét bi 1én ban thuc hanh sau d6 két ndi day theo so dd

Budc 2: Lap bang quy dinh dia chi vao/ra:

Tén bia chi Ghi Chu

Start 10.0 Nt nhan khoi dong dong co

Stop 10.1 Nut dirng dong co

RL1 Q0.0 Role RL1 cudn hut 24VDC dung dong
cat Contactor K1 cudn hut 220VAC

Budc 3: So d6 két ndi
- So dd két ndi PLC
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+24VDC (L+) oL

L N
Start | X\ Stop | 3\ 220VAC
10.0 10.1 L1 N 1M
PLC S7-200
1L Q0.0
[ ] RL1 (cuén hit 24vdc)

GND (M){} |

- So dd két ndi contactor

RL1

RN

L (220V) -,

E

) Ej Cudn hat 220V

N

—{=z

So dd mach dong luc: Pong co lam viéc cod thé chay sao hodc tam giac ¢
day trong truong hop nay chon phuong an ddu sao (chum 3 dau cudi U2, V2,

W2)

L1

L2
L3

ATM

|:| Rn
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Budc 4: Soan thdo chuong trinh PLC

101 100 Q0.0
| |1 ,
. 1 ¢ )
Q0.0
|1
1 0

Budc 5: Van hanh

Hudéng din soan thiao chwong trinh PLC trén may tinh:

- Khéi dgng chwong trinh:

Céch 1: Click chudt vao biéu tuong STEP 7 - Microwin V3.2 hay V4.0 & man

hinh (Desktop) dé bét dau soan thao nhur
oo -

Giao dién khoi dong chuong trinh
Céch 2: Nhip Start » Simatic » STEP 7 - MicroWin V3.2 hay V4.0 nhu

2.3 . - o

Giao dién khoi dong chuong trinh
- Khai bao bang dia chi vao/ra: : Khi khoi dong man hinh soan thao s& xuat

A \ . A~ N 2 -
hién nhu hinh click chudt vao biéu tugng Symbol Table
B Fle Edt View PLC Debug Tools Windows Help

(0@@|80|sae|o BRjax|uy|B )0 BEREE WS [5664]
AZE AR F

B3 Pt R R R R R A
----- @ What's New 0
----- & CPU 27 RELDII0
- Program Block
(& Symbol Table
f- (] Status Cha
g Dala Block
]‘- Syatem Block
]‘-@ Crogs Reference

b &
4Ky 4HE

j1:++‘+u)ﬂ

Symbol Dildess Comment

| ]

Program Black

I

| = eo| ra| —

][] - [] - [ -[E] -[E]

Giao dién Symbol Table
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Nhép bang quy dinh dia chi vao/ra

=
File Edit View PLC Debug Tooks Windows Help

Ned@ 80 3R o VE|ax |yt B|re BEREF &% 86686

2| A% AR | B
View @ CPUZIRELOLID A
& g8 Propen Bk g Symbol Table
i E_ﬂsz& I D I I D e e - o
8- L) Status Chart
CRRT N | 5 DataBock EFIE Commenl
0 1] Spstem Block 1 Q) | Start 100 [Huk rhan kb dong dong co
E 5 B Cioss el 2 Slop 01 Nit nhan dung dong co
iy 4P Commurications Q) AL oo Flole ALY cuon hut 24V0C dung dong cat Contactor K1 cuon hut
Symbol Table: &%) Woads
0 Toos

Nhdp bang quy dinh dia chi
- Soan thao chuong trinh PLC: Click chudt vao biéu trong Program Block
giao dién man hinh soan thao hién ra sau d6 ta tién hanh soan thao chuong trinh

theo yéu cau ( ngdn ngir dang LAD)

-

e S Vi PLC Desua' Tosw vnasws "t

OFP @M AR o I - Lo L — Rl & W

L PSR N N = 4 e e 4r <3O

—— N (===
=

Giao dién sogn thao
Kiém tra 16i: Sau khi soan thao chuong trinh xong ta nhip vao PLC/ Compile
All @& kiém tra toan bo chuong trinh nhu hinh:

§7 STEP 7-Micro/WIN 32 - TRON HOA CHAT

D@ B2z i @|[r e BIR & n & o
s e || Comple W 3 2re- 401
- T —
RN R RN R R DR TR
Sprmbol | VaT | Datat | [

Power-Up Reset Y(MPE. T

Information... TEMP

Provwae Masmoey Cavtridan TEMP

Giao di¢n kiém tra
Luu chuong trinh: Sau khi soan thao chuong trinh xong va da kiém tra 13i,
chuong trinh ding yéu cau ta vao File/ Save As dé luu chuong trinh nhu hinh

T STEP 7 -Micro/WIN 32 - Project1

HEN Edit View PLC Debug Tools Windows Help
w Cerl+N K o - v . > = o "
‘ - ket o e x| m R =
% W oo ow =~ = 401
= Crrl-5 291 F -~
Save i+ |2°2:;,F ~ - I ...... R R TR TR R R 7l
| (081 Symbol | VarType | DataType |
Import.. 0158 TEMP |
i Export... (INT TEMP
upload... el able TE“::
Download. .. Ceri-D art TEM

Giao dién luu chiong trinh

Trong hop thoai Save As ta chon tén 6 dia, chon Folder(thu muc), danh tén File.Vi
du tén File 12 “Hoten_dong cat dong co”dugc luu trong folder(thu muc) “Dien
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cong nghiep K39A1: chang han, sau d6 chon Save dé luu nhu hinh

Soave As 2 iM<)
Save by | e OU LIEU 1D ) -] « = v TD-
2 AR T BN e s 3 M
2 sty e DTS Ot LT e LA UG et P o ey A
» Aoel » s bt L oD DTN 7 » ST swveslat or
. A N X 2 ARGy pewiy PR FAANT Y v« 2 Shemrvva e
e Bt Gl PLC — L LT LINR TR ) S T
3 Comr ol Soft 3 Comeremmn PN O FER O oL
< >
F s romrve [TROMN oA Oeay o,
Gave o8 tvpo. | Promot Fae 1= ) -~ (= l
>

Giao dién luu chuong trinh déng cdt dong co
Dirng chuong trinh: Trudc khi tai chuong trinh tir may tinh xudng PLC ta can
dua PLC vé ché do Stop. Muén Dung chuong trinh nhip vao PLC>STOP hoic
biéu twong hom thoai xuét hién ta chon Yes, nhu hinh

4 ?) Place the PLC in STOP mode?
=

e No l

2
Thiét \dp ché d¢ STOP
Dowload chwong trinh: Bé Dowload chuong trinh ¢én S7 — 200 ta Click vao
biéu twong =, man hinh s& hién thi hop thoai va va ta chon Dowload dé load
chuong trinh dén PLC:

OFD &0 *F (. 1, RIS U M= TR & &
%o %o ol SRR Fo®w 32 e Hdr01
View @mmmmcmxlﬂ e e R T B HOR OISR R RO R BOSONORT
_+] _aho’mabd [ [ 2 3 [ 5 3
Bl @] PPI Connection
) Use the Opticns button to select blocks 10 download.
g o
el 2
¥ % Remote Address: 2 CPU 224 REL 0201
E A The pect PLC lyoe (CPU 221 AEL 0110)doms ol mach e remcle PLC _l
; = i s !ype((?\.lZZ-iREL&Oll the Change Proect buon o set the =,
20 =) opct PLC type to th =1
| - @ i
¢ )|
B 2|
|
Easang =3
R =) Options ¥ | Change Project | Download Cancel |
= 14| - ——— — s = —

Thiét Idp download

- Chay chuong trinh: Khi d& Dowload chuong trinh thanh céng ta nhap vao
PLC>RUN hoic biéu twong ! * , hop thoai xuat hién ta chon Yes

C ‘_’) Flace the PLL in HUN mode?
-

Yoz No I
NP
Thiét ldp ché dé RUN
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2. Piéu khién dao chiéu quay truc tiép dong co
2.1. Yéu cdu cong nghé

Lap trinh PLC S7-200 diéu khién dong co khong dong bo ba pha roto 16ng
soc ddo chiéu truc ti€p dam bao cac yéu cau sau:

- Nhan nit MT(Mé Thuin) dong co chay theo chiéu thuan, nhan nat MN
(Mé Ngwoc) dong co chay theo chiéu ngugc.

- Khi dong co dang chay mudn ding dong co nhan nit D (Dirng).

- Khi dong co dang chay nguoc, nhan nat MT thi dong co s& chuyén ngay
sang chay thuan va nguoc lai

L1
L2 B
L3 S | S
ATM
L
_.-"U\—l
K1 N 5 5 J ~ N K2
|
I, N,
C m Rn

2.2. Cdc buwéc tién hanh

Budc 1: Chuan bi dung cy, vat tu, ban thyc hanh

Module nguén Module nit nhan Module PLC

|

¢ Module contactor
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Module Re lay

Day dan Ban thyc hanh g4 module B6 dung cu
- G4 lap cac thiét bi 1én ban thuc hanh sau d6 két ndi day theo so dd

Budc 2: Lap bang quy dinh dia chi vao/ra

Tén Dia chi Ghi Chu
MT 10.0 Nut nhan MT diéu khién dong co chay thuan
MN 10.1 | Nut nhAn MN diéu khién dong co chay ngugc
D 10.2 | Nat nhan D dé dumg dong co
RL1 Q0.0 Role 1 cudn hut 24VDC dung dé dong cat contactor
K1 cudn hit 220VAC
RL2 Q0.3  |Role 2 cudn hut 24VDC dung dé dong cat contactor
K2 cudn hit 220VAC
Budc 3: So do két nbi
- So @6 két ndi PLC
+24VDC (L+) o+
L N
MTE\ MN E\ DE\ Tzzova
10.0 10.1 0.2 L1 N ™
PLC S7-200
1L Q0.0 Q0.1
RL1 RL2
GND (M){} |

- So dd két ndi Contactor
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L (220V)

8 [

RL1

RL2

Ki [

RL2

7 RL1

]

k2 [ ]

N

7 Cuon hat K1, K2 la 220V

Oz

- So dd mach dong luc: Dong co lam viéc co thé chay sao hoac tam giac
& day trong trudng hop nay chon phuong an diu sao ( chum 3 dau U2, V2,W2)

L1
L2 K
L3 Ny W, o W

‘_}.—‘14.

ATM
K1 ]
I
I, SN, o
C . Rn

Budc 4: Soan thao chuong trinh PLC(xem hudng dan bai diéu khién dong cit

dong co
7?1
[7272
0.2 10.0 10,1 00.0
1,1 1 1,1 ¢
1/ 1 1/ ¢ )
00.0
1
1 |
m2 M
[7772
0.2 10,1 10.0 001
l 1 1,1 ¢
— /| 1 1 /1 ¢ D
Q01
1
1

Budc 5: Van hanh

59



3. Piéu khién dao chiéu quay gian tiép dong co
3.1. Yéu cdu cong nghé
Lap trinh PLC S7-200 diéu khién dong co khong dong bo ba pha roto 1ong

soc dao chiéu gidn tiép dam bao cac y€u cau sau:

- Nhan ndt MT (Mé Thuén) dong co chay theo chiéu thuan, nhan nat MN
(Mé Ngwore) dong co chay theo chiéu nguoc.

- Khi dong co dang chay mudn dimng dong co nhan nit D (Dirng).

- Khi dong co dang chay ngugc, muén chuyén sang chay thuan phai an nat
Dirng r6i an nut Mo thuédn va nguoc lai.

L1

L2
L3 R (N N

J

ATM

N
R K15 N N 11 \ v K2
]
|
C 2 Rn

3.2. Cdc bwéc tién hanh

Module PLC




Module Re lay Module cong tic to K1, K2

Ban thyc hanh g& module B6 dung cu

- G4 lap cac thiét bi 1én ban thyc hanh sau d6 két ndi day theo so dd
Budc 2: Lap bang quy dinh dia chi vao/ra

Tén Dia chi Ghi Cha

MT 10.0 | Nut nhan MT diéu khién dong co chay thuan

MN 10.1 | Nat nhan MN diéu khién dong co chay nguoc

D 10.2 Nt nhan D dé dimg dong co

RL1 Q0.0 Role 1 cudn hiat 24VDC dung dé dong cét contactor
K1 cudn hut 220VAC

RL2 Q0.3 Role 2 cudn hit 24VDC dung dé dong cét contactor
K2 cudn hut 220VAC

Budc 3: So dd két ndi
- So dd két ndi PLC

+24VDC (L+) o+

—
=

MT [ \ MN [ \ DE \ 220VAC

0.0 10.1 0.2 L1 N ™

PLC S7-200

1L Q0.0 Q0.1

[ ] RL1 [ ] RL2

GND (M){} |

- So do két noi contactor
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L (220V)

-

RL1

RL2

Kt [

RL2

7 RL1

ok

]

N

7 Cuon hat K1, K2 1a 220V

oz

- So d6 mach dong luc: Pong co lam viéc cod thé chay sao hoac tam giac
& day trong trudng hop nay chon phwong 4n déu sao ( chum 3 dau U2, V2,W2)

L1
L
L

LYV N ]

T
— |

L
A |

Rn

Budc 4: Soan thao chuong trinh PLC(xem hudng dan bai diéu khién dong cit

dong co)
221
[7722
0.2 0.0 Q0.1 Qo0
1 11 1,1 ¢
— 7} i I 1 7 )
Q0.0
11
1 1
222
[2722
10.2 101 Q0.0 Q0.1
L 11 1,1 ¢
. 1 1 7 )
Q0.1
11
1

Budc 5: Van hanh
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4. Piéu khién khéi ddong dong co ché dd sao — tam giac
4.1. Yéu cau cong nghé

Lap trinh PLC S7-200 diéu khién dong co khong dong bo ba pha roto 16ng
soc dam bao cac yéu cau sau:

- Nhén nuat Start dong co khai dong ché d6 sao(K1 va K2 déng), sau 5s
dong co chay & ché dg tam gidc(K1 va K3 dong).

- Nhén nat Stop dong co dung lai(K1, K2, K3 mé ra).

L1
L2

L3 T~

L Ly

ATM

L
1.
]

i

3
e

£\
A WAgAl

4.2. Céc budc tién hanh
Budc 1: Chuén bi dung cy, vat tu, ban thyc hanh

Module nguén Module nat nhan Module PLC
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Modul& Relay

elay 3—
O
Coil

!
H

p =,

Module cong tic to K3,K4

- G4 1ap cac thiét bi 1én ban thuc hanh sau d6 két ndi day theo so dd

Module contactor

Contactor K | & Thermal relay

Ban thyc hanh g& module B6 dung cu

Budc 2: Lap bang quy dinh dia chi vao/ ra

Tén bia chi Ghi Chu

Start 10.0 Nut khéi dong dong co

Stop 10.1 Nut ding dong co

RL1 Q0.0 Ro le RL1 cudn hut 24VDC dung dé dong cat
contactor K1 cuon hut 220VAC

RL2 Q0.2 Ro le RL2 cudn hut 24VDC dung dé dong cat
contactor K2 cuon hut 220VAC

RL3 Q0.3 Ro le RL3 cudn hut 24VDC dung dé dong cat
contactor K3 cuon hut 220VAC

Budc 3: So d6 két ndi
- So dd két ndi PLC
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+24VDC (L+) - o

"9 "

-

2Z2OVAC

=

0.0

0.1

PLC ST-200

L1

Q0.0 Q0.1 Q0.2
é‘j RL1 é‘j RL2 Elf RL3

GND (M)~ |

- So dd két ndi Contactor

L (220V)

i e

RL1 RL2 RL3
RL3 7 RL2 7 Cubn hit K1, K2, K3 la 220V
k[ ] k[ ] [ ]
N oo
- So d6 mach dong luc:
L1
L2 ™
L3 N NI, NS
ATM
E1 Y N L
- RN
T
L o N o
L |
NI } } 3 \ vOKS
“‘\.._____
|~
N ks } K2
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Budc 4: Soan thao chuong trinh PLC(xem hudng dan bai diéu khién dong cit
dong co)

21
[7722
10.0 Q0.2 Q0.0
— | { /| {s)
1
Qo1
—( © )
222
|
Qo1 137
— W TON
S04 PT 100 ms
223
I
137 00.1
|
00.2
—( : )
2274
I
0.1 Q0.0
— F7F
Q0.1
—( ; )
Q0.2
R
1

Budc 5: Van hanh
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