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LOI MO DAU
Hién nay, dat nuée ta budce vao thoi ky cong nghi¢p hoa, hién dai hoa, dé
qua trinh ndy phét trién nhanh chung ta can tap trung dau tu vao cac day
chuyén san xuét ty dong hoa, nham muc dich giam chi phi san xuét, nang cao
nang suat lao dong va cho ra san pham cé chat luong cao. Mot trong nhiing
phuong an dau tu vao tu dong hoa 1a viéc tng dung PLC vao cc diy chuyén
san xuat. D6i v6i nhimg tinh ning tién ich cua hé thong PLC nén hién nay bo

diéu khién nay dang duoc sir dung rat nhi€u trong cac linh vuc khac nhau.

Pé diéu khién hé théng tron son ta ¢6 nhiéu cach khac nhau nhu dung role
thoi gian, dung vi diéu khién...vv. Véi nhimg wu diém vuot troi nhu: gia
thanh ha, d& thi cong lap dat, d& sira chita, chat lwong 1am viéc 6n dinh linh
hoat... , nén hién nay PLC (Program Logic Control — thiét bi diéu khién lap

trinh dugc) dugc str dung rat rong rai dé diéu khién h¢ thong tron son.

Xuét phat tir tinh hinh thyc té trén va ham mudn hiéu biét vé PLC, em xin
chon dé tai 1am tot nghiép: “Thiét ké hé thong diéu khién tron son bang

PLC”.

Pé tai gdm ba phan chinh véi ndi dung co ban nhu sau:

Chuwong 1. Tim hiéu vé hé thong trén son.

Chuwong 2. Tong quan vé PLC S7 — 200.

Chuwong 3. Thiét ké, xdy dung hé thong diéu khién troén son biang
PLC S7 - 200.

Em xin chin thanh cam on thidy Nguyén Trong Thing cung cac thiy cb
trong bd mon da gitip em hoan thanh d¢ tai tot nghiép nay. Do con nhiéu han
ché vé kién thtrc nén ban d6 an khéng tranh khoi nhiing thiéu sot, em rat
mong nhén duogc sy gop ¥ cua cac thiy co dé em cé thé hoan thién kién thirc

cua minh.



CHUONG 1.
TIM HIEU VE HE THONG TRON SON

1.1. LICH SU PHAT TRIEN.
1.1.1. Lich sir phat trién nganh son thé gi6i.

Son (hoac co thé goi 1a chét phu bé mat) duoc dung dé trang tri my
thuét hodc bao vé cac bé mat vat liéu can son. Son da duogc loai nguoi cd xua
ché bién tir cac vat liéu thién nhién sin c6 dé tao cac b tranh trén nén da &
nhiéu hang dong nham ghi lai hinh anh sinh hoat cudc séng thudng ngay ma
nganh khao ¢ hoc thé gidi di xac dinh dugc nién dai cach day khoang 25.000
nim. Ai Cap di biét ché tao son my thuat tir naim 3000 — 600 trudc cong
nguyén Hy Lap va La Mi da ché tao son dau béo vira c¢6 tac dung trang tri
vira c6 tinh chit bao vé cac bé mit can son trong thoi ky nim 600 trude cong
nguyén dén nam 400 sau cong nguyén va mai dén thé ky 13 sau cong nguyén
cac nude khac cua Chau Au méi biét dén cong nghé son nay va dén cudi thé
ky 18 m&i bat dau co cac nha san xuét son chuyén nghiép do yéu ciu vé son

tdng manbh.

Cudc cach mang ky thuat cua thé gidi da tac dong thiic ddy phat trién nganh
cong nghiép son tir thé ky 18 nhung chat lugng son bao vé va trang tri van
chua cao vi nguyén liéu ché tao son di tir cac loai dau nhua thién nhién va cac

loai bot mau vo co ¢6 chat luong thap.

Nganh cong nghiép son chi co thé phat trién nhay vot khi xuét hién trén thi
truong cac loai nhya tong hop tao mang son cliing véi cac loai bot mau hitu co
chét lugng cao va nhat 13 sy xuat hién cia san phém bot mau tréng dioxit titan

(TiO,) 1a loai bot mau cha dao, phan anh sy phét trién ctia cong nghiép son



mau. Cac mdc phat trién cong nghiép son (duoc khoi dau tir thé ky 20 dén

cudi thé ky 20) c6 thé duoc phan anh nhu sau:

Néam 1923:
Nam 1924:
Néam 1928:
Nam 1930:

Nam 1933

Nam 1960:
Nam 1962:
Nam 1963:
Nam 1971:

nhya Nitrocellulose, alkyd
Bot mau TiO,
Nhua Phenol tan trong dau béo

Nhya Amino Urea Formaldehyde

: Nhya Vinyl Clorua dong tring hop
Nam 1934:
Nam 1936:
Nam 1937:
Nam 1939:
Nam 1944:
Nam 1947:
Nam 1950:
Nam 1955:
Nam 1958:

Nhua nhil twong trong gbc dau

Nhua Acrylic nhiét ran

Nhua Polyurethan

Nhya Amino melamin Formaldehyde
Son gdc Silicone

Nhua Epoxy

Nhya PVA va Acrylic laquer

Son bot tinh dién

Son xe hoi géc Acrylic laquer son nha goc nhya

Son cong nghiép gbe nudc
Son dién di kiéu Anode
Son dong ran bang tia EB va UV

Son dién di kiéu catode

Trong tuwong lai, thach thirc cia nganh cong nghiép son toan cau phai
giai quyét bai toan quen thudc 1a tim dugc giai phap can bang gitta mot bén 1a
sttc ép vé chi phi cua ning luong, nguyén liéu va dap tmg quy dinh lut an
toan moi trudng ciia chinh phi véi mot bén 1a yéu cau cia thi truong 1a chét
son phai hoan hao vdi gia ca t6t nhat. Cac thach thirc ndy sé tao ra nhiéu co

hoéi cho nganh son cong nghiép thé gidi nghién ctru va trién khai cac giai phap
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cong nghé madi, nguyén li€éu mdi va san pham moi d6 chac chan cling 1a tac

dong tich cuc ddi v6i su phat trién hon nita ciia nganh coéng nghiép nay.
1.1.2 Lich sir phat trién nganh son Viét Nam.

O Viét Nam, cha 6ng ta tir gan 400 nam trude di biét dung son ta tir
cdy son moc ty nhién ché bién thanh son trang tri va bao vé cho chat lugng gd
ctia cac pho tuong thd, cic tAm hoanh phi cau d6i “son son thiép vang”, 16p
son bao vé nay chit luong hau nhu khong thay d6i sau hang trim niam st
dung, son ta dén nay van dugc coi 13 nguyén liéu chét luong cao dung cho
nganh tranh son mai duoc wa chudng ca trong va ngoai nudc hodc mot s loai
dau béo nhu: dau chau va dau lai hodc nhya thong tur cay thong ba 1a moc tu
nhién tai Viét Nam, tir lau da dugc ngudi dan ché bién thanh dau bong (clear
— varnish) goi ném na 1 “quang dau” dung trang tri va bao vé cho “nén 14”

hoac “d6 g6, n01 ngoai that.

Tuy nhién, viéc sir dung son néi trén chi mang tinh cht tu phat tir nhu
cau doi séng thuong ngay, dén nam 1913 - 1914 ¢ Viét Nam moéi xuat hién
mot xuéng son dau & Hai Phong do ngudi Phap mé mang nhin hiéu
TESTUDO , tiép sau d6 vai nim hing son Viét Nam dau tién “Cong ty son
Nguyén Son Ha” dugc thanh 1ap va tiép theo c6 cac hing son ¢ Ha Noi 1a
Thing Long, Gecko. Trong d6 can chi ¥ 14 loai son RESISTANCO cua hing
son Nguyén Son Ha rat dugc nguoi tiéu dung trong va ngoai nudc ua chudng,
day co6 thé noi 1a hang son dau tién 16n nhat tai Viét Nam lac Ay va con dé lai
gidu 4n lich st t6i ngay nay l1a Cong ty co phan son Hai Phong phat trién tir
manh dit mang tén Xi nghiép son Phu Ha (hdu dué sau nay cua 6ng Nguyén
Son Ha). Vi vy c6 thé noi rang: 6ng Nguyén Son Ha chinh 1a dng t6 nganh

son Viét Nam.

Nganh son Viét Nam sau khi dat dugc su phat trién 6n dinh tr khi

thanh 1ap, giai doan tir nim 2000 dén nim 2007 13 qua trinh phat trién véi toe
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d6 cao cung véi su ting trudong khong ngimg cia nén kinh té Viét Nam voi

cac dac di€m phat trién nhu sau:

Phét trién manh vé san luong va ching loai son: Son trang tri chiém ti
trong 16n, tang trudng trung binh 25%/nam, son tau bién, bao vé, son cong
nghiép ngay cang phat trién theo yéu cau thi truong (xem bang sd liéu cac
nam 1995 dén 2007 vé phat trién thi truong son Viét Nam do Hi¢p hoi son va

muec in Viét Nam — VPIA cong bo).

Pén nam 2007 d3 c6 mit tai Viét Nam hau hét cac hang son 16n cua thé
gidi dudi hinh thie dau tu 100% vén nude ngoai hodc gia cong hop tac san
xudt véi cac cong ty Son Viét Nam. Bén canh d6, nhiéu cong ty Son Viét
Nam (dang cd phén hodc tu nhan 100% vén Viét Nam cling manh dan mo
rong hodc xdy mdi nha may, dau tu thiét bi cong nghé mdi, nang cao chat
luong san pham son canh tranh thi truong theo yéu cau nguoi tiéu thu. Co thé
no6i su phat trién véi tée do cao vé san luong cong nghé moi va nang cao chat
luong san phém da tao ra buc tranh ngoan muc cua phat trién nganh son Viét
Nam trong giai doan nay. Su phan chia thi trudng cac loai son tai Viét Nam
dén nam 2007 d3 dat mirc quan binh kiéu “tam lang nira can” giita cic thuong

hiéu 16n khong phan biét “nudc ngoai” hay “ndi dia” co thé ké ra nhu sau:

V& son trang tri: 4 ORANGES - AKZO (ICI) DECORATIVE —
NIPPON — KOVA — TISON BACH TUYET — SON TONG HGP...

Vé son tau bién va bao vé: INTERPAINTS — SON HAI PHONG —
SON JOTUN — SON A DPONG — SON HAI AU...

Vé son d6 gb: AKZO INDUSTRY COATINGS — PAI HUNG —
VALSPA SHERWIN WILLIAMS — BAI KIEU — HOA KEO BINH THANH
— XUAN AN -DUY HOANG ...

Vé son bot: AKZO CHANG CHENG — JOTUN- PAI PHU — TAN
NAM PHAT — A BPONG — SON TONG HOP HA NOI
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Vé son coil (tim lgp): A PONG — AKZO INDUSTRY COATINGS —
PPG COATINGS — BECKER — KCC YUNGCHI...

Vé céc loai son khéc (vi du: Son 6 t6 OEM, son san, son ké duong, son
can, son plastic...) cac thuong hiéu: Son téng hop Ha Noi, Nippon, PPG,
KOVA, Son Hai Phong...

Dong san pham voi cong nghé méi nhét cua thé gii va khu vuc 1a son
trang tri gbc nudc st dung bot dioxit titan (TiO,) nano chat lugng cao di dugc
nhiéu hang son tai Viét Nam san xuét ban & thi truong hodc cac loai son cong
nghiép gbc nudc tir Epoxy, Polyurethan chat luong cao ciling di dugc san xuét
ban ra thi trudng theo xu hudng san pham than thién moéi truong. Tuy nhién,

s6 luong yéu cau sir dung chua nhiéu do gia san pham con cao.

S6 luong nha san xuat son bat dau ting trudng manh: nam 2002 c6 60
doanh nghiép —nam 2004: 120 doanh nghiép — nam 2006: 168 doanh nghi¢p
—nam 2008: 187 doanh nghiép — nim 2009 (theo sé théng ké cap nhat chua
dugc kiém tra): khoang 250 doanh nghiép.

Nhén xét chung vé thi phan va phan chia thi phan son Viét Nam thay
rang:

+ Cho dén nam 2008 cac doanh nghiép c6 vén dau tu nudc ngoai
(khoang hon 30 doang nghiép) van chiém 60% thi phan, 40% con lai 1a phan
cac doanh nghiép Viét Nam.

+ Son trang tri chiém ti trong 16n vé thé tich (64 — 66%) tong san lugng
nhung lai c6 gia tri thap, ing véi (41 — 45%) vé tri gia.

Véi dac diém phat trién téc do cao trong giai doan nay c6 mic ting
truong trung binh 15 — 20% nam, sé lugng Doanh nghiép san xuit son ngay
cang gia ting Viét Nam tr¢ thanh “diém néng” thu hut du tu cia cac nudc

trong khu vuc va qubc té vao nganh cong nghiép son. Hiép hoi nganh nghé
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son - muc in Viét Nam (tén giao dich VPIA) dugc thanh 1ap 25/4/2008 tur td
chtrc tién than 1a phan hoi son - myc in thuéc Hoi hoa hoc — Tp.H6 Chi Minh.
Ngay nam dau tién thanh 1ap, tinh dén 21/4/2009 VPIA d3 quy tu 112 Hoi
vién Doanh nghiép c6 lién quan dén nganh nghé (trong s6 71 Hoi vién 1a
doanh nghiép san xuét co: 54 doanh nghiép san xuat son, 10 doanh nghiép san
xudt myc in, 7 doanh nghiép san xuét nguyén liéu va thiét bi san xuit son)
VPIA 1a thanh vién chinh thirc cta to chite APIC (Hoi ddng qudc té son Chau
A) gom 17 Hiép hoi son cac nude trong khu vuc. Hién nay, trong bdi canh
khung hoang kinh té toan ciu VPIA dang budc dau hoi nhap vao con dudng
hoat dong chuyén nghi€p, véi nhan dinh cia cac chuyén gia kinh té co uy tin
ctia thé gidi, nén kinh té Viét Nam s& sém phuc hoi va c¢6 thé git mic ting
truong trén 3% nam 2009, riéng nganh cong nghiép son van dat muc ting
trudng manh vé son bao vé va tau bién, son trang tri...VPIA hy vong s€ hoat
dong co6 hi€u qua trong qua trinh bao vé lgi ich ctia Hoi vién va dua nganh

son muc in Viét Nam hoi nhap tt vao cac nude khu vie va qubc té.
1.2. CAU TAO HE THONG TRON SON TU PONG.
1.2.1. Bon chira son.

- Hinh tru tron.
- Ba bdn chira son co ban : xanh - do - vang, dung tich cac bon 1 m”.

- Bon chira chinh dé tron son, dung tich 50 lit.
1.2.2. Pong co bom.

- St dung may bom son APP-2504.
- Luu lugng: 6 lit/phut.

- Ap suit md to khi: 20 ~ 100psi.

- DPuong kinh moéto khi : 85 mm.

- Pham vi nhiét do: 4,4 ~ 70°C.

- Trong lugng: 20kg.

14



- Xuat xt : Dai Loan.

Hinh 1.1: May bom son APP-2504.

1.2.3. Pong co tron.
- Pong co xoay chiéu khong ddng bo 1 pha.
- Tan sb: 50Hz
- Cong suat: 90W

Hinh 1.2: Bong co tron.
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1.2.4. Cam bién mirc.

Loai cam bién bao muc kiéu dién dung SA SERIES.

Nguyén 1y hoat dong: Cam bién do murc kiéu dién dung hoat dong dya
vao nguyén 1y “Cam tmg dién dung”, khi cam bién mirc nay duogc dit
trén mot bon chira, né s& hinh thanh mot trang thai tu di¢n gitra cac dién
cuc va thanh bdn chira. Pién dung cua tu dién nay thay ddi ty 1¢ thuan
Vo1 su thay doi muc trong bon chira. Qua nhiéu mach chia thanh, cong
hudng. .. tin hiéu dau ra sé dugc chuyén thanh dang tiép diém, dong

4~20mA, dién ap... tuy thudc vao nhu cau sir dung.

Tinh nang:

= Khong chira cac bd phan dich chuyén, cam bién s& khong bi anh
hudng boi ma sat, do d6 phu hop véi do mite cho ca chat 1ong va
chat ran.

= Pa dang Model, phil hop véi nhiéu tng dung khéc nhau

= Nhiét d6 lam viéc: -20 ~ 200°C, Max. 800°C.

= P06 nhay: 10pf, 20pf va 40pf, c6 thé diéu chinh dugc.

= Thiét ké thém tinh ning diéu chinh d¢ tré, cho phép khoang diéu
chinh tir 0 ~ 6 gidy.

= Dién 4p lam viéc: 110V/220VAC hoac 24VDC.

= Tuy chon dau ra: NPN transistor, 5SA/250VAC and 5A/240VAC
SPDT contact.

» Kiéu két ndi: kiéu ren 1" NPT, hodc theo yéu ciu cua khach
hang.

= Cép bao vé&: IP65 hodc phong nd explosion-proof.
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Hinh 1.3: Cam bién muc SA SERIES.

1.2.5. Cam bién hong ngoai.

- Cam bién hong ngoai SN-E18-B03N1dé phat hién c6 thung dung son.
- Tinh ning:

SN-E18-B03N1 chira cam bién tia hdng ngoai dé st dung su
phan chiéu tin hiéu héng ngoai, tin hi¢u héng ngoai nay la su
phan hdi ctia tia hong ngoai v6i nhimng vat thé & gan hay & xa.
Cuong do anh sang hong ngoai giita tin hiéu thu va phat co thé
diéu chinh duoc dé phu hop véi timg tmg dung. Tin hiéu phat tia
hong ngoai gip vat thé can s& phan chiéu lai dau thu, dau thu
hdng ngoai nhu 14 1 transistor NPN khi c6 tia hong ngoai phan
vé thi s& md transistor.

Ngudn cép tir 6V-36V, dong tiéu thu it < 300mA.

Khoang céach phat hién vat Ién t61 30cm, cé thé diéu chinh dugc.
Kich thudc nhé gon dé dang lip dat.

b4 chinh xéc cao, khong tham nudc, chong an mon.
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Hinh 1.4: Cam bién hong ngoai SN-E18-BO3N1.

1.2.6. Van dong mé.

- Hé thong van dong mo bang tay tai cac duong 6ng.

- St dung van dién tir 2W 160-15 NC d¢ 1ay son tir bon chinh.

Dién ap diéu khién 380VAC/220VAC/110VAC/24VAC.
Vat liéu lam than van la déng thau.

Nhiét d0 moi truong lam viée: -5 ~ 80°C.

Ap suit chiu duoc tdi da 1Mpa.

Kiéu hoat dong : Tac dong truc tiép, NC (thudng dong).

Hinh 1.5: Van dién tir 2W 160-15 NC.
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1.2.7. Ro le.

- Dung role trung gian Omron LY2N DC24 d¢ déng, ngit dong co bom,
tron.
= S cuc: 2 cuc.
* Pién &p cudn day: 24VDC.
= Thoi gian dong, ngat: 25ms.
» Tan sb hoat dong: 1800 lan/ gio.
= Tudi tho dong, ngiat trung binh: 500 nghin lan.

* Nhiét 6 mdi truong lam viéc: -25°C ~ 70°C.

» Dién trd cach dién: 100M Q.

Hinh 1.6: Ro le trung gian Omron LY2N DC24.

1.2.8. Den bao trang thai.

St dung dén mau xanh duong dé bao dang trong qua trinh tron.

Str dung dén mau do dé bao dimg qua trinh tron.

Str dung dén mau xanh 14 cay dé bao day son & moi bon chira.

Str dung dén mau vang dé bao hét son & moi bon chira.

Hinh 1.7: Dén bao trang thai.
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CHUONG 2.
TONG QUAN VE PLC S7 - 200.

2.1. GIOI THIEU CHUNG.

Trong cong nghiép san xuit, dé diéu khién mot day chuyén, mot thiét bi
may moéc cong nghiép ..., ngudi ta thuc hién két ndi cac linh kién roi (role,
timer, contactor ...) lai voi nhau tuy theo muc do yéu cu thanh mot hé théng
dién diéu khién. Cong viéc nay kha phtc tap trong thi cong, sira chita bao tri
do gia thanh cao. Kho khin nht 13 khi can thay d6i mot hoat dong nao d6. Tur
thuc té d6 viéc tim ra mot hé théng diéu khién dap ung duoc cac yéu cau nhu:
gia thanh ha, dé thi cong, stra chira, chét luong lam viée 6n dinh, linh hoat
trong qua trinh diéu khién, 14 diéu tat yéu. Hé thong diéu khién logic c6 thé

1ap trinh duoc PLC ra doi da giai quyét dugc cac van dé trén.

PLC viét tat cua Programmable Logic Controller, 1a thiét bi diéu khién 1ap
trinh dugc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu khién
logic théng qua mot ngon ngir 1ap trinh. Ngudi st dung ¢ thé 1ap trinh dé
thuc hién mot loat trinh tu cac sy kién. Cac sy kién nay dugc kich hoat béi tac
nhan kich thich (ngd vao) tac dong vao PLC hoic qua cic hoat dong co tré
nhu thoi gian dinh thi hay cac su kién duoc dém. PLC dung dé thay thé
cac mach relay (ro le) trong thuc té. PLC hoat dong theo phuong thirc quét
cac trang thai trén dau ra va dau vao. Khi co su thay doi & dau vao thi dau ra
s& thay doi theo. Ngon ngir 1ap trinh caa PLC c6 thé 1a Ladder hay State
Logic. Hién nay co6 nhiéu hing san xuat ra PLC nhu Siemens, Omron,

Mitsubishi Electric, Allen-Bradley, Honeywell...

Thiét bi diéu khién 1ap trinh dau tién duoc nhitng nha thiét ké cho ra doi
nam 1968 (cong ty General Moto — M¥). Tuy nhién, hé thong nay con kha

don gidn va cong kénh, nguoi st dung gap rat nhiéu khé khan trong viéc van
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hanh hé théng. Vi vay cac nha thiét ké da timg budc cai tién dé gitp hé théng
don gian, gon nhe, dé van hanh, nhung vi¢c 1ap trinh cho hé théng con kho
khin do luc ndy khong co cac thiét bi 1ap trinh ngoai vi hd tro cho cong viée

1ap trinh.

Pé don gian hoa vi¢c 1ap trinh, h¢ théng diéu khién l1ap trinh cam tay
(programable controller handle) dau tién dugc ra doi vao nam 1969. Trong
giai doan nay cac hé thong diéu khién lap trinh (PLC) chi don gian nham thay
thé hé thong Relay va day ndi trong hé thong diéu khién c6 dién. Qua qua
trinh van hanh, cic nha thiét ké da tung budc tao ra dugc mot ti€u chuan mai
cho hé thong, tiéu chuan d6 1a: dang lap trinh gian dd hinh thang. Trong
nhiing nim dau thap nién 1970, nhitng hé thong PLC con c6 thém kha ning
van hanh v6i1 nhitng thuat toan hd tro, van hanh véi cac dir lidu cap nhat. Do
su phat trién ctia loai man hinh dung cho may tinh, nén viéc giao tiép gitra
nguoi diéu khién 1ap trinh va thiét bi diéu khién cang tré nén dé dang hon.
Ngoai ra cac nha thiét ké con tao ra k¥ thudt két ndi v6i cac PLC riéng 1é
thanh mot hé thong PLC chung, ting kha ning diéu khién cua timg PLC riéng

1é. Toc do xir 1y tot voi nhitng chirc ning phurc tap, s6 luong cong vao/ra 16n.
Mot PLC c6 day du cac chirc ning nhu: bd dém, bo dinh thoi, cac thanh ghi
va tap lénh cho phép thuc hién cac yéu cau diéu khién khac nhau. Hoat dong
cua PLC hoan toan phu thudc vao truong trinh nam trong bo nhd, no6 ludn cap
nhat tin hiéu ngd vao, xir Iy tin hiéu dé diéu khién ngb ra.
Nguoi ta ché tao ra bo PLC nham thoa mén cac yéu cau sau:
- Lap trinh dé dang, ngon ngir 1ap trinh dé hoc.
- Kich thudc nhé gon, dé dang bao quan, stra chita.

- Dung luong by nhd 16n dé co thé chura duoc nhitng chuong trinh

phtc tap.

- Hoan toan tin cay trong moi truong cong nghiép.
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- (o thé két n61 dugc véi nhau va véi cac thiét bi khac nhu: may tinh,

ndi mang, cac modul mé rong.
- (14 ca co thé canh tranh duoc.

- D@ dang thay ddi chuong trinh diéu khién bang may lap trinh cAm

tay hodc may tinh c4 nhan.

PLC cho phép ngudi didu khién khong mat nhiéu thoi gian ndi day phuc
tap khi can thay d6i chuong trinh diéu khién, chi can lap chuong trinh moi
thay cho chuong trinh cii. Viéc sit dung PLC vao cic hé thong diéu khién
ngay cang thong dung, dé dap tng yéu cau ngay cang da dang nay, cac nha
san xuat di dua ra hang loat cac dang PLC vé&i nhiéu mire d6 thuc hién du dé
dap tng cac yéu cau khac nhau ctia ngudi st dung. Dé danh gia mot bo PLC
nguoi ta dya vao 2 tiéu chuan chinh: dung luong bd nhd va sd tiép diém
vao/ra cua nd. Ngoai ra con c6 cac chtrc nang khac nhu: bo vi xtr 1y, chu ky

xung clock, ngdén ngit 1ap trinh, kha ning mo rong sé ngd vao/ra.

Nhitng uu diém khi sir dung bd diéu khién PLC:
- Khéng can dau day cho so d6 diéu khién logic nhu kiéu dung role.
- Co6 dd mém déo sur dung rat cao, khi chi can thay d6i chuwong trinh

diéu khién.

- Chiém vi tri khong gian nhé trong hé thong.
- C6 nhiéu chirc ning diéu khién khac nhau.
- Téc do xur 1y cao, cong suat tiéu thy nho.
- Khéng can quan tdm nhiéu vé van dé lap dit.

- (Co6 kha nang mé rong s6 lugng dau vao/ra khi noéi thém cac khoi

vao/ra chirc nang.

- Gia thanh ¢4 thé dap ung duoc yéu cau cua nguodi st dung.
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Nho nhitng wu thé trén, PLC hién nay dugc st dung rat rong rii trong cac
nganh cong nghiép, may nong nghiép, thiét bi y té ...vv. St dung trong cac hé
théng diéu khién tu dong, cho phép nang cao ning suit san xuat, chat lugng
san pham, giam tiéu hao ning luong, nang cao do an toan tin ciy trong qua

trinh van hanh.

Bo diéu khién 1ap trinh S7-200 cta Siemens thich hop cho cac tng dung
diéu khién tir don gian dén phurc tap. C6 tich hop thoi gian thyc. Co thé mo
rong vao/ra sd, vao/ ra tuong tu. D& dang két ndi ti cac thiét bi giao dién nhu
PC, HMI, S6 lugng modul da dang tao nén cac ciu hinh phong pha phu hop
v6i nhiéu tmg dung.

CPU S7-200 cua SIEMENS thuoc dong Micro Programmable Logic
Controler, véi nhitng dic diém sau:

- Kich thudc nhé - gia thanh nhé - stcc manh 16m.

- Pap ung dugc nhitng ung dung diéu khién ty dong tir cho cac
may don 1¢ dén cac day chuyén san xuét.

- €6 thé hoat dong doc 1ap hay két ndi mang trong mot hé thong
16n.

- D@é dang két ndi t6i cac thiét bi giao dién nhu PC, HMI.

- S6 lugng modul da dang tao nén céc cau hinh phong pha phu hop
v6i nhiéu tmg dung.

Céc tinh nang cua PLC S7-200:

- Hé théng diéu khién kiéu Module nhé gon cho cac tmg dung
trong pham vi hep.

- Cé nhiéu loai CPU.

- C6 nhiéu Module mé rong.

- C6 thé mé rong dén 7 Module.

- Bus nbi tich hop trong Module ¢ mit sau.

- €6 thé nbi mang véi cong giao tiép RS 485 hay Profibus.
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May tinh trung tdm c6 thé truy cap dén cac Module.
Khéng quy dinh rédnh cim

Phan mém diéu khién riéng.

Tich hop CPU, I/O, ngudn cung cap vao mot Module.
Micro PLC véi nhiéu chirc ning tich hop.

2.2. CAU HINH PHAN CUNG.

PLC Step 7 thudc ho Simatic do hing Siemens san xuit. Pay 1a loai PLC

hdn hop vira don khéi vira da khdi. Céu tao co ban cua loai PLC nay 1a mot

don vi co ban sau do co6 thé ghép thém cac module mé rong vé phia bén phai,

Co6 cac module mo rong tiéu chuan, nhitng module ngoai nay bao gom nhiing

don vi chtrc ning ma c6 thé t6 hop lai cho phu hop véi ting nhiém vu cu thé.

Hinh 2.1: PLC S7-200 CPU 224 AC/DC/Relay
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2.2.1. Céu triic don vi co ban.

Pon vi co ban cia PLC S7-200 (CPU 214)

1

AN A
OO OO0 O0O0O0C0O00O0O0O000 @@
SF 10,0 11.0 Q0.0 QL0
RUN 10,1 11.1 Q0.1 Q1.1
SIEMENS STOP 0.2 11.2 Q0.2

10.3 1.3 Q0.3

10.4 11.4 Q0.4
T / N
= ; mj /1 Q0.7
00Q0000d00046000000 \

/ / 5’”’43—“()

"~ 7y

Hinh 2.2: Hinh khdi mit trude caa PLC S7-200 (CPU 214).
Trong do:
1. Chén cdm cong ra
2. Chan cim cong vao.
3. Céac dén trang thai:
e SF (dén do): bao hiéu hé thdng bi hong.
e RUN (dén xanh): chi dinh rang PLC dang & ché do lam
viéc.
e STOP (dén vang): chi dinh PLC dang & ché d6 dimng.
4. Pén xanh & cong vao chi dinh trang thai tirc thoi ¢ cong vao.
5. Cong truyén thong.
6. Pén xanh & cong ra chi dinh trang thai tic thoi & cong ra.
7. Cong tic.

Cong tac chon ché do lam viéc c6 3 vi tri:
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e RUN: cho phép PLC thyc hién chuong trinh trong bg nhé.
PLC sé& tu chuyén vé trang thai STOP khi may c6 su cd
hodc trong chuong trinh c¢6 1énh STOP, do d6 khi chay nén
quan sat trang thai thyc cua PLC theo den béo.

e STOP: cudng buc PLC dung cong viéc dang thuc hién,
chuyén vé trang thai nghi. O ché d6 nay PLC cho phép
hi¢u chinh lai chuong trinh hodc nap mot chuong trinh
maoi.

e TERM: cho phép PLC tu quyét dinh mot ché do lam viéc
(do ngudi 1ap trinh tu quyét dinh).

Chinh dinh tuong tu: nim diéu chinh tuong tu dat dudi lép day canh céng
ra, nam diéu chinh twong tu cho phép diéu chinh tin hiéu twong tu, goc quay
duoc 270°.

Pin va ngudn nudi bo nhé: ngudn pin duge tu dong chuyén sang trang thai
tich cuc khi dung luong nhé bi can kiét va n6 thay thé dé dir liu khong bi
mét.

Cong truyén théng: S7-200 st dung cong truyén thong ndi tiép RS 485 voi
phich cam 9 chan dé phuc vu cho viéc ghép ndi voi thiét bi 1ap trinh hodc véi
cac PLC khac. Téc d6 chuyén dit liéu cho may lap trinh kiéu PPI 1a 9600

boud. Cac chan ciia cong truyén thong la:

1, 5. Noi dit.

1. Pién ap 24v DC 5 8 7 6
OO0 OO0
3, 8. Truyén nhan dit liéu.
4, 9. Khong str dung. Hinh 2.3: Céng truyén

6. Dién ép 5v DC (dién tr& trong thong trén PLC S7-200.
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100Q).

7. dién ap 24v DC (120mA).

2.2.2. Cac Module cua PLC.
e Module ngudn (PS).

C6 chuc nang chuyén tir ngudn xoay chiéu thanh ngudn mét chiéu dé cung
cap cho CPU, cac module mé rong va cac thiét bi cam bién. Pién ap xoay
chiéu (AC 220v hodc 110v), dién ap mot chiéu (DC 24v hoic 12v).

e Module CPU.

C6 chirc nang luu trit hé diéu hanh, luu trit chuong trinh ung dung, 1a noi
dién ra qué trinh tinh toan xtr 1y thong tin theo thuat toan diéu khién da dugc
cai dit boi ngudi lap trinh. Ngudn nudi chinh cia CPU 1a dién ap mot chiéu,
ngoai ra con cd nguodn pin. Trong module CPU con c6 thé nhé dung dé luu trix
chuong trinh ing dung dé& phong trudng hop chuong trinh tmg dung trong
CPU bi mét hodc bi 161, thé nhd c¢6 thé c6 nhiéu dung luong khac nhau.

CAu trac ciia CPU:

1. Khéi trung tam: 1a noi luu trir hé

[ o]

di€u hanh, noi dién ra qua trinh tinh

todn xu ly thong tin

{3 ]
2. Noi luu trit chuong trinh Ung 6 1
dung.
3. Khdi cac bo thoi gian. 7

4. Cac bo dém.

5. Céc bit, co bao trang thai. 10
6. BO dém vao ra (gianh cho cac
module s6). Hinh 2.4: So d6 khéi cau trac CPU

7. Khdi quan 1y cac vao ra trén CPU.  PLC S7-200.
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8. Quan 1y ngit va dém téc d6 cao 9. Quan 1y ghép nbi.
10. BUS ndi bo.
e (Cac module m¢ rong.

Khi qua trinh ty dong hoa doi héi sb luong dau vao va dau ra nhiéu hon sd
lugng san c6 trén don vi co ban hoic khi can nhitng chic nang dac biét thi co
thé mé rong don vi co ban bang cach ga thém cac module ngoai. Tdi da co thé
g4 thém bay module vao ra qua bay vi tri san c6 trén Panen vé phia phai. Dia
chi cua céc vi tri cua module duogc xac dinh bang kiéu vao ra va vi tri module
trong ranh, bao gébm c6 cic module cing kiéu. Vi du mdt module cong ra
khong thé gan dia chi module cong vao, cling nhu module twong ti khong thé

gan dia chi nhu module s6 va nguoc lai.
» Module tin hi¢u (SM).

- Tin hiéu vao sd (DI): ¢6 chirc ning tiép nhan tin hiéu vao tir
cac cam bién, ngudi van hanh...vv. Dang tin hiéu vao 13 tin
hi¢u logic (“0” logic: khong c6 tin hiéu vao; “1” logic: c6 tin
hi¢u vao). Tin hiéu vao co thé 1a dién ap hodc dong dién
nhung chi yéu st dung dién 4p (dién ap xoay chiéu AC

110/220v hodc dién ap mot chiéu DC 24v).

- Tin hiéu ra s6 (DO): ¢6 chirc ning tao tin hiéu ra dé giri dén
co cau diéu khién va chap hanh. Dang tin hiéu ra 1a tin hiéu
logic (“0” va “1” logic). Tin hiéu ra c6 thé 1a dién ap hoic
dong dién nhung chu yéu st dung dién ap (dién ap xoay

chiéu AC 110/220v hodc dién ap mot chidu DC 24/12v).

- Tin hiéu vao twong ty (Al): tiép nhan tin hiéu vao tuong tu
(lién tyuc) tir cAc cam bién hodc tir ngudi van hanh. Tin hiéu

vao c6 thé 1a tin hiéu dién 4p hay dong dién mot chiéu. Mic
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tin hiéu nhu sau: ddi véi dién ap tu 0 ~ 5v, 0 =10v, 0 +

1000mv, -5v + +5v; dbi voi dong dién tir 0 = 20mA, 4 +

20mA. Thong thuong tin hi€u vao 1a tin hi¢u vao 1a tin hi¢u

dong dién vi co thé truyén di xa con dién ap thi bi sut ap khi

truyén di xa.

Tin hiéu ra twrong tu (AO): c¢6 chirc ning xuét ra cac tin hiéu

tuong tu dé guri tdi co cdu chip hanh. Tin hiéu ra c6 thé 1a

dién ap hoac dong di¢n mot chiéu.

Cac module s6 hay roi rac déu chiém cho trong by dém, tuong ing véi sb

dau vao ra cia module. Cach gan dia chi dugc thuc hién nhu vi du sau:

Module 0 Module 2 Module 4
Module 1 | analog Module 3 |analog
CPU214 (4 vao, 4
(8vao) | (3 vao, 1|(8ra) (3 vao,1
) ra) ra)
10.0 Q0.0 12.0 13.0 AIW0 Q3.0 AIW8
10.1 QO0.1 12.1 13.1 AIW2 Q3.1 AIW10
10.2 Q0.2 12.2 13.2 AIW3 Q3.2 AIW12
10.3 Q0.3 12.3 13.3 AlW4 Q3.3
10.4 Q0.4 13.4 Q3.4 AQW4
105 Q05 |Q2.0 13.5 AQWO | Q35
106 Q0.6 |0Q2.1 13.6 Q3.6
10.7 Q0.7 |Q2.2 13.7 Q3.7
11.0 Q1.0 Q2.3
11.1 Q1.1
11.1
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11.2
11.4
11.5

Dia chi cac module mé rong.

>

Module truyén thong (IM): ¢6 chirc nang két ndi truyén thong giita
cac tram PLC vé6i nhau hodc gitta PLC véi cac kiéu mang (LAN,
WAN, ...) hoac gilra cac thanh day cia mot tram PLC hodc gilta

PLC vdi cac tram phan tan.

Module chirc nang: cac module ddam nhan nhiing chttc nang ri€éng
biét vi du nhu diéu khién mo, di€u khién nhiét o, di€u khién dong
co budce, dicu khién PID, dém toc do cao, ...vv. D€ sir dung cac

module chirc niang phai c6 phan mém gianh cho no.

2.2.3. Thong so.

e V41 CPU 212:

- 8 ¢ong vao va 6 cong ra logic. Co thé mé rong thém 2 module

bao gom cd module analog.
- Tong s6 cong vao va ra cuc dai 1a 64 vao/64 ra.

- 512 tir don (1 Kbyte) thudc mién nhé doc/ghi khong d6i dé luu
chuong trinh (ving nhé giao dién vd1 EFROM).

- 512 t& don luu dir li€u, trong d6 c6 100 tr nhd doc/ghi thude
mién khong doi.

- 64 bo thoi gian tré (times) trong d6: 2 bd 1ms, 8 bd 10ms va 54
bo 100ms.
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- 64 bd dém chia 1am 2 loai: chi dém tién va vira dém tién vira
dém 1ui.

- 368 bit nhd dic biét dé thong bao trang thai va dit ché do lam
viéc.

- Cac ché do ngat va str Iy ngat bao gdm: ngit truyén thong,ngat
theo sudn 1én hodc xudng, ngét thoi gian, ngit tc do cao va

ngét truyén xung.

- Toan bo ving nhd khong bi mét dit lidu trong khoang thoi gian
50h khi PLC bi mat ngudn cung cap.

e V6iCPU 214:

- Co 14 cong vao va 10 cong ra logic. Co thé md rong thém 7
module bao gdm c4 module analog.

- Tbng s6 cong vao va ra cuc dai 1a 64 vao/64 ra.

- 2048 tir don (4 Kbyte) thudc mién nhé doc/ghi khong do6i dé luu
chuong trinh (vung nhé giao dién vo1 EFROM).

- 2048 tir don (4 Kbyte) thudc mién nhé doc/ghi dé ghi dit liéu,
trong d6 c6 512 tir dau thuéc mién khong doi.

- 128 bo thot gian (times) chia lam 3 loai theo d0 phan giai khac
nhau: 4 bd 1ms, 16 bd 10ms va 108 bo 100ms.

- 128 bo dém chia lam 2 loai: chi dém tién va vira dém tién vira
dém lui.

- 688 bit nhd dic biét dé thong bao trang thai va dat ché do lam

viéc.
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- Céc ché @06 ngat va st 1y ngat bao gdbm: ngat truyén thong,ngit
theo suon 1én hodc xudng, ngat thoi gian, ngit ciia bd dém tdc

d6 cao va ngit truyén xung.
- 3 b dém tdc do cao voi nhip 2KHz va 7KHz
- 2 bo phat xung nhanh cho day xung kiéu PTO hoic kiéu PWM.
- 2 bd diéu chinh tuong tir
- Toan bd viung nhd khong bi mét dir liéu trong khoang thoi gian
190h khi PLC bi mat ngudn cung cap.
2.3. CAU TRUC BO NHO.

B6 nhd cua PLC S7-200 dugce chia thanh 4 vung: vung chuong trinh, vung
tham s6, ving dit liéu va ving ddi tuong.
2.3.1. Vung chwong trinh.

La ving nhd ding dé luu giit cac 1énh chuong trinh, ving nay thudc kiéu
khong doi (non-volatile) doc/ghi duoc.
2.3.2. Ving tham sb.

Ving tham s6 luu gitt cac tham s6 nhu: tir khoa, dia chi tram. .., ving nay
thudc ving khong d6i doc/ghi duoc.
2.3.3. Vung dir li¢u.

La ving cat giit cac dit liéu cua chuong trinh bao gom két qua cac phép
tinh, cac ham s ctia chuwong trinh, c6 thé doc/ghi dugc. Vung nay co thé truy
cap dugc theo bit, byte. Vung dir li¢u dugc phan chia thanh nam vung khac
nhau: ving gianh cho bién, ving gianh cho dau vao (I), ving gianh cho dau

ra (O), vung nhé trong (M), ving nhé trong dir liéu dac biét (SM).
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Kich thudc cta cic mién nhd nay phu thudc vao ching loai CPU. Tét ca
cac mién nay déu co thé truy cap theo ting bit, byte, theo tir don hoic tir kép.

Dia chi truy cap dugc quy udc nhu sau:
e Truy cap theo tung bit:
Cong thirc: Tén mién + dia chi byte.chi so bit
Trong do:
- Ténmiéncodthéla: V., 1, Q, M, SM
- Dia chi byte phu thudc vao chung loai CPU
- Chisobit: 0+7
Vi du: V125.0 1a dia chi bit sé 0 cta byte 125 thudc mién V.
e Truy cap theo tung byte:
Cong thirc: Tén mién + B va dia chi byte
Trong do:
- Ténmiéncothéla:V, I Q,M, SM
- Dia chi byte phu thudc vao chung loai CPU
- B:byte
Vi dy: VB150 1a dja chi byte 150 thudc mién V.
e Truy cap theo tir don:
Cong thirc: Tén mién + W va dia chi byte cao cia ti.
Trong do:
- Ténmiéncoéthéla: V., 1, Q, M, SM

- W: word
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Vi du: VWI150 Ia dia chi tir don gém hai byte 150 va 151 thudc

mién V, trong d6 byte 150 c6 vai tro byte cao ca tir.

e Truy cap theo tur kép:

Cong thirc: Tén mién + D va dia chi byte cao cua tu.

Trong do:

- Ténmiéncothéla:V,]1, Q. M, SM

- D: double word

Vi du: VD150 1a dia chi tir kép gém bén byte 150, 151, 152, 153

thudc mién V, trong d6 byte 150 c6 vai trd byte cao, 153 co vai trd

1a byte thap cua tir kép.

Céc toan hang gi61 han cho cua CPU 214:

Phuong phép truy nhéap

G161 han cho phép cua todn hang cua

CPU 214

Truy nhap theo bit

V: tir (0.0 dén 4095.7)
I: (0.0 dn7.7)

Q: (0.0 dén 7.7)

M: (0.0 dén 31.7)
SM: (0.0 dén 85.7)

T: (0.0 dén 7.7)

C: (0.0 dén 7.7)

Truy nhap theo byte

VB: (0 dén 4095)
IB: (0 dén 7)

QB: (0 d&én 7)
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MB: (0 dén 31)
SMB: (0 dén 85)
AC: (0 d&én 3)

Hang so

Truy nhép theo tir don VW : (0 dén 4094)
T: (0 d&n 127)

C: (0 dén 127)

IW : (0 dén 6)
QW : (0 dén 6)
MW : (0 dén 30)
SMW : (0 dén 84)
AC : (0 dén 3)
AIW : (0 dén 30)
AQW : (0 dén 30)

Hang so
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Truy nhap theo tir kép

VD: (0 dén 4092)
ID: (0 dén 4)
QD: (0 dén4)
MD: (0 dén 28)
SMD: (0 dén 82)
AC: (0 d&én 3)
HC: (0 dén 2)

Hang so

2.3.4. Vung dbi twong.

Ving ddi twong dung dé luu trit dit lidu cho cac dbi tugng 1ap trinh nhu cac
gia tri ttrc thoi, gia tri dat trude cua bo dém hay bo thoi gian. Dir liéu kiéu ddi
tugng bao gdm céac thanh ghi ciia b thoi gian, bo dém, cac bo dém cao tdc,
bo dém tuong tu va cac thanh ghi AC. Kiéu dir liéu doi tuong bi han ché rét

nhiéu vi cac dit liéu ki€u doi tuong chi dugc ghi theo muc dich can st dung

cua doi tuong do.

2.4.NGUYEN TAC LAM VIEC CUA CPU.

CPU cua PLC lam viéc theo nguyén tic vong quét (chu trinh lap). Mot

vong quét cua PLC S7-200 dugc chia thanh 4 giai doan:
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Gd1l Gdz2

Gd3

Hinh 2.5: So d6 nguyén tic hoat dong cuia CPU PLC S7-200.

e Giai doan 1: 13 giai doan chuyén dir liéu tir cong vat 1y vao trong bo
dém 4o (bd dém dau vao)

e Giai doan 2: 1a giai doan thuc hi¢én chuong trinh, chuong trinh s€
duoc thue hién tir 1énh dau tién cho dén 1énh cubi cung.

e Giai doan 3: 1a giai doan chuyén dit liéu tir bo dém 4o (bd dém dau
ra) ra cac cong vat 1y.

e (iai doan 4: truyén thong ndi bo va kiém tra 1.

Thoi gian ctia mdi chu ky quét c6 thé khong giéng nhau, nd phu thudc vao
luong thong tin phai xt 1y trong chu ky quét d6. Néu thong tin nhiéu thi thoi
gian quét 16n va nguoc lai. V& mit nguyén tic chuong trinh Gmg dung cang
nhiéu chuong trinh con va chwong trinh ngit thi thoi gian quét cang 16n va

diéu nay lam giam thoi gian thyuc cua hé thong.
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2.5.NGON NGU LAP TRiNH CUA PLC S7-200.

PLC S7-200 c6 ba ngdn ngir 1ap trinh co ban la: LAD, FBD va STL.

LAD (Ladder logic) 1a ngdn ngit 1ap trinh dang hinh thang hay l1a ngoén ngtr

d6 hoa. Thanh phan co ban cia LAD twong tu nhu thanh phan co ban cia

diéu khién role: c6 ti€p diém thuong md, ti€p diém thuong dong, cudn day

dau ra, cac ham chuirc nang (thoi gian, dém).

STL (Statement list) 13 ngdn ngir 1ap trinh thong thuong cua may tinh, thé

hién chuong trinh dudi dang céc cau I¢nh. Mot chuong trinh dugc ghép boi

nhiéu cau 1énh theo mét thuat toan nhét dinh, mdi 1énh chiém mot hang va

deéu co6 cau tric chung 1a “tén 1€nh” + “toan hang”.

FBD (Function Block Diagram) 1a ngén ngit dd hoa thich hop voi ngudi

quen thiét ké mach diéu khién sb. Viéc chuyén d6i giira ba ngdén ngir LAD,

FBD va STL la hoan toan ty dong.

B4 1énh co ban cua PLC S7-200 véi ngdn ngir 1ap trinh LAD:

» Cac lénh vao/ra:

Lénh Ki hiéu Mo ta Toan hang
Tiép diém | <Diachi> Tiép diém thuong mé dugce | I, Q, M, SM,
thuong mo — dong néu gia tri logiclal |L,D, T,C
, q N Tiép diém thudng dén
Tiép diém | <Diach> P . _g . © l, Q, M, SM,
| /| dugc mo néu gia tri logic 1a
thuong dong . L,D, T,C
. o Cuon day dau ra duoc kich
Cudn diy dau <Dia chi> . , I, Q, M, SM,
) thich khi dugc cap dong
ra L,D,T,C

diéu khién.
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bit dia chi Ién gia tri logic
<Pia chi> 1 I, Q, M, SM,
Lénh SET | ¢ s ) ,
n n: 1a sb bit dugc 1én logic 1 | T, S,V
ké tir dia chi bit.
N Dit dia chi vé gia tri logic 0
. e , ‘ , Q, M, SM,
Lénh RESET R ) n: 1a s bit duoc dat vé logic
n 7 T,S,V
0 ké tir dia chi bit.

> Céc lénh logic dai s BOOLEAN

Cac Iénh lam viéc vo1 tiép diém theo dai sb Boolean cho phép tao ra so dd

diéu khién logic khong ¢ nhé.

Trong LAD lénh nay duoc biéu dién thong qua cau tric mach mac nbi tiép

hodc song song céc tiép diém thudng dong hay thudong mé.

» Lénh thyc hién cac thuat toan:

Lénh Ki hiéu Mo ta
INV_E Khi chan EN c6 gia tri logic
— | EN ENO f— .
1 thi nd1 dung cua IN s&
Lénh INV 4in ouTk : :
duoc thuc hién véi thuat
(INV_W, INV_DW) toan Invert va ghi vao OUT
WANDE Khi chan EN c6 gia tri logic
4 | EN ENO— 1 thi nd1 dung ctua IN1 s&
Lénh AND 1™ OuTE duoc thuc hién br:ing phép
dinz
toan AND v6i1 ndi dung cua
(WAND_W, WAND_DW) | IN2 va ghi vao OUT
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R T Khi chan EN c6 gia tri logic
|| EN ENOf— © A , o
I 1 thi nd1 dung ctua IN1 s&
Lénh OR M ouTE dugc thuc hién bang phép
dinz
toan OR v&i1 ndi dung cua
(WOR_W, WOR_DW) IN2 va ghi vao OUT
T Khi chan EN c6 gia tri logic
— e ENOI—= | | thi noi dung cta INI s&
Lénh XOR 1M1 auTF duoc thuc hién bang phép
{1z
toan XOR vd&i ndi dung cua
(WXOR_W, WXOR_DW) | |N2 va ghi vao OUT

» Lénh so sanh:
Trong ngdn ngit LAD ciia PLC S7-200 c¢6 thé so sanh cac phép nhu sau: so
sanh béng, nho hon hoac béng, 16n hon hoac bﬁng. Cac gia tri so sanh co thé

1a byte B, s nguyén I (Integer), tir kép D (Double word), s6 thuc R (Real).

Toan hang (INI,
Lénh Ky hiéu Mo ta
IN2)
Tiép diém s&
N1 déng lai (co gis
|_| s — c.mg ?u co g’1a
. IN2 tri logic 1) néu | V, I, C, Q, M, SM,
So sanh bang ) )
(= =I, = =D, = phép toan so | AC, const
=R) sanh dugc thoa
man IN1 = IN2
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Tiép diém sé&
o1 dong lai (co gia
I_l EE — |t logic 1) néu

. phép toan so AC t
ang _ _ , cons
(> =l >=D, > sanh duoc thoa

Lén hon hoic V, I, C, Q, M, SM,

=R) min INL > =

IN2

Tiep diém sé

1 dong lai (co giad
|_| <E— | tri logic 1) néu
Nhé hon hoidc N2 ) ) V, 1, C, Q, M, SM,
s phep toan so AC t

an - - , cons
8 (< =l, < =D, sanh duoc thoa

man IN1 < =
IN2

» BO thoi gian (Timer):

B thoi gian c6 chirc ning tao thoi gian tré giita tin hiéu dau ra voi tin hiéu
dau vao.

Nguyén ly: khi gia trj dém ttrc thoi 16n hon hodc bang thoi gian tré mong
mudn thi bo timer c6 gia tri logic 1.

C6 hai loai bo thoi gian la: bo thoi gian khong c6 nhd (TON) va bd thoi
gian c¢6 nhd (TONR) trang thai dau vao. Do phan giai ciia bo timer 13 thoi
gian cap nhat gia tri dém tic thoi, trong PLC S7-200 ¢6 3 loai d6 phan giai:

1ms, 10ms, 100ms. S6 luong b thoi gian phu thude vao chung loai CPU.

Timer Do phan giai | Gié tri max CPU 212 CPU 214

TON Ims 32,767s T32 132, T96
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T33 — T36/
10ms 327,67s T33-T36
T97 — T100
T37 — T63/
100ms 3276,7s T37-T63
T101 -T127
1ms 32,767s TO TO, T64
T1 — T4/ T65
10ms 327,67s T1-T4
TONR —T68
5 — T31/
100ms 3276,7s T5-T36
T69 — T95
Lénh:
Ky hiéu Toéan hang
IN: V, T, C, I, Q, M,
<Eha chi> SM
i TOM
TON PT: VW, T, C, IW, QW,
4FT T g
MW, SMW, AC, AIW,
const
IN: V, T, C, I, Q, M,
<FHa chix SM
[ TONR
TONR PT: VW, T, C, IW, QW,
4PFT T s

MW, SMW, AC, AIW,

const

Thoi gian tré mong mudn = gia tri o phan giai * gié tri dat (PT).
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Vi bd TON c6 hai cach dé reset d6 1a cho dau vao vé 0 hodc dung 1€nh
RESET. Con v&i bd TONR thi chi c6 mot cach dé reset do 1a dung I¢nh
RESET.

> B dém (Counters):
Thuc hién chitc ning dém cac sudn xung. Gom c6 hai loai bo dém 1a dém
tién va dém tién 1ui.
Nguyén tic hoat dong: khi gia tri dém tirc thoi 16n hon hoic bang gid tri dat
PV thi bo dém c6 gia tri logic 1. Khi chan reset R ¢ gia tri logic 1 thi bo dém

dugc reset. Gi tri dém Iui duoc thyc hién tir gia tri dém tirc thoi.

Gia tri dém: dém tién CTU (tr 0 dén 32767); dém tién lui CTUD (tir -
32768 dén 32767)

Lénh:
Pém tién Pém tién lui
Cxx C}E}E

Jo0 Rl Jcuo CTuD
4 CD

1R

I ir
4Fy

CU: dém tién; CD: dém Iui; R: reset; PV: gi trj dit

PV:word (VW, T, C, IW, QW, MW, SMW, AC, const)

» Céc 1énh sd hoc:

Lénh Ky hiéu Mo ta Toan hang
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Lénh cong

-EM

1M1
s 1

ADD_|
EMOp

auTk

“ADD_DI”,
GGADD_R”

Thuc hién vé1 so
nguyén I, sO nguyén

kép DI, s6 thuc R.

Khi chan EN co gia
tri logic 1 thi ndi
dung cua IN1 va IN2
s€ thyc hién phép
cong v&i nhau va ghi

két qua vao OUT

IN1, IN2: VW,
T, C, IW, QW,
MW,  SMW,
AC, const.

OuUT: VW, T,
C, IW, QW,
MW,  SMW,
AC

Lénh trur

M1
M

SOB_|
ENO |~

ouT

“SUB_DI”,
C‘SUB_R”

Thuc hién vo1 sO
nguyén I, sO nguyén

kép DI, s6 thuc R.

Khi chan EN c0 gia
tr1 logic 1 thi ndi
dung cua IN1 va IN2
s€ thyc hién phép tru
cho nhau (IN1-IN2)
va ghi két qua vao

ouT

IN1, IN2: VW,
T, C, IW, QW,
MW,  SMW,
AC, const.

OouT: VW, T,
C, IW, QW,
MW,  SMW,
AC

Lénh nhan

M1
[h2

ML
EMOp—

auT

[3 ‘MUL_R’ b

Thuc hién véi s6
nguyén I va s thyc
R.

Khi chan EN co gia
tri logic 1 thi noi
dung cua IN1 va IN2
s€¢ thuc hién phép

nhan vé1 nhau va ghi

IN1, IN2: VW,
T, C, IW, QW,
MW,  SMW,
AC, const.

OuT: VD, ID,

QD, MD,
SMD, AC.
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két qua vao OUT

Lénh chia

DI
EM ENO—
M1
M2

ouT

“DIV_R”

Thuc hién voé1 SO
nguyén I va so thuc

R.

Khi chéan EN c0 gia
tr1 logic 1 thi ndi
dung cua IN1 va IN2
s¢ thuc hién phep
chia Vol nhau
(IN1/IN2) va ghi két

qua vao OUT

IN1, IN2: VW,
T, C, IW, QW,
MW,  SMW,
AC, const.

OuT: VD, ID,
QD, MD,
SMD, AC.

Lénh
bac 2

can

SURT

EM EMO =

I8 ouT

Khi chéan EN c0 gia
tri logic 1 thi noi
dung cua IN1 s€
duoc can bac hai va

ghi két qua vao OUT

IN: VD,
QD,
SMD,

const.

ID,
MD,
AC,

OUT: VD, ID,
QD, MD,
SMD, AC

» Cac Iénh tang giam 1 don vi va 1énh ddo gia tri thanh ghi:

Lénh Ky hi¢u Mo ta Toan hang
Lénh thuc hién vai byte B, | IN: VW, T, C,
INC_w/ tir don W, tir kép DW. W, QW, MW,
Lénh tang —en ENO b= SMW AC
mot don vi N il Khi chan EN co6 gia tri : :
logic 1 thi ndi dung di vao const.
chan IN s€ dugc tang 1én 1 | OUT: VW, T,
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don vi va ghi ra OUT. C, IW, QW,
MW,  SMW,
AC.
IN: VW, T, C,
Lénh thyc hi¢n véi byte B, | IW, QW, MW,
tu don W, tir kép DW. SMW, AC,
Lénh giam | ey enol— | Khi chan EN c6 gid trf | SOt
mot don vi " out} | logic 1 thi ndi dung di vao | OUT: VW, T,
chan IN sé dugc giamdi 1 | C, W, QW,
don vi va ghi ra OUT. MW, SMW,
AC.
IN: VW, T, C,
Lénh thuc hién vai byte B, | IW, QW, MW,
tu don W, tir kép DW. SMW, AC,
Lénh dao EN W_WEND— Khi chan EN c6 gia tri const.
gia tri N ourl | logic 1 thi ni dung di vao | OUT: VW, T,
chan IN s€ dugc dao giatri | C, W, QW,
tung bit va ghi ra OUT. MW, SMW,
AC.

> Lénh di chuyén ndi dung 6 nhé:

Lénh di chuyén ndi dung 6 nhd dugc thyc hién véi: ndi dung cia mot byte

(MOV_B), cia mdt tir (MOV_W), ctia mot tir kép (MOV_DW), ctia mdt s6

thuc (MOV_R).
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Lénh di chuyén

ndi dung cua

mot byte

EM

MOY_B

ENO}—

out

Khi chan EN thda
man logic 1 thi dir
liéu tr chan IN sé
dugc chuyén sang

OUT.

IN: VB, IB, MB,
OB, SMB, AC,
const.

OUT: VB, 1B, MB,
OB, SMB, AC,

const.

Tuong tu véi tir don, tir kép va s6 thue.

St dung dé doc cac dau vao tuong tu hodc ghi céac dau ra tuong tu, dé sao

chép dir lidu tr ving nh¢ nay sang vung nh¢ khac.

» Lénh thoi gian thuc(Real Time Clock - RTC):

Pong hd thoi gian thuyc bao gdm: ngay, thang, nam, gid, phat, gidy,

ngay trong tuan. khi cai dit thoi gian thuc cho PLC c6 hai cach: truc

tiép tir PC va gian tiép tir ngudi 1ap trinh. V&i phuong phéap gian tiép tir

nguoi 1ap trinh, cac thong s6 nhap cho dong ho thoi gian thuc phai &

dang s6 BCD.

- Lénh doc thoi gian thuc (READ RTC): Lénh doc déng ho thoi

gian thuc 13 1énh doc thoi gian va ngay thang hién hanh tir dong

hd va dua chiing vao b dém 8 byte bat dau tai dia chi T.

RE&D_RTC
—EH EMO -

11

SET_RTC

—{EN EMO—

i1

Bit EN: bit cho phép doc thoi gian thuc.

T (8 byte): VB, IB, QB, MB, SB, LB, *AC,
*VD, *LD. Buogc dinh dang nhu sau:

T (byte) Gia tri (dinh dang BCD)
0 (nam) 0-99
1 (thang) 0-12
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2 (ngay) 0-31

3 (gid) 0-23
4 (phat) 0-59
5 (gidy) 0-59
6 (00) 00

7 (ngay tron
. (ngay : 1-7; 1: Sunday
tuan)

Lénh SET _RTC: 1a Iénh ghi thot gian va ngay thang hién hanh
dén dong ho bat dau tai bd dém 8 byte ¢ dia chi T. Khi chan EN
c6 gia tri logic 1 thi thoi gian thuc s€ dugc set lai thong qua T.

Céc dinh dang byte T hoan toan gidng nhu trén.

> Céc tiép diém trong ving nhé dic biét:

SMO0.0: Vong quét dau tién thi mé nhung tir vong quét tha 2 tro
di thi dong.

SMO.1: Nguge lai véi SMO0.0, vong quét dau tién tiép diém nay
dong, ké tir vong quét thir 2 thi mo ra va gilt nguyén trong sudt
qué trinh hoat dong.

SMO.4: Tiép diém tao xung véi nhip xung véi chu ki 13 1 phut.
SMO.5: Tiép diém tao xung véi nhip xung véi chu ki 1a 1 giay.

> Céc 1énh chuyén doi (convert)

Lénh Ky hiéu Mo ta
. BCD_| Chuyén doi gia tri BCD & chan IN thanh
BCD thanh | gy END b— o .
gia tri INTEGER va dua két qua ra
INTEGER

41y ouTh

OUT. Gia trj & chan IN nidm trong

48




khoang 0 dén 9999 BCD

Chuyén d6i gia tri INTEGER & chan IN

|_BCD .
INTEGER | _lev = enol— thanh gia tri BCD va dua két qua ra
thanh BCD 1 outh OUT. Gia tri & chan IN nam trong
khoang 0 dén 9999 INTEGER
DOUBLE ., '
o] Chuyén doi gia tri soO DI 32 bit & chan
INTEGER ] . : .
. IN thanh gia tri I 16 bit va dua két qua
thanh Iy ouTh
ra OUT.
INTEGER
INTEGER . .
. Ol Chuyén doi gia tr1 s0 I 16 bit & chan IN
thanh —en END}— . : A
thanh gia tr1 DI 32 bit va dua két qua ra
DOUBLE 1 auTh
OUT.
INTEGER
DOUBLE . .
DR Chuyén doi1 gia tri s6 INTEGER c6 dau
INTEGER | —]en END|— .
. 32 bit & chan IN thanh gid tri s6 thuc
thanh {in outh ,
32bit va dua két qua ra OUT
REAL
INTEGER I B s oaa. . g
thanh —Ien ENO — Chuyén doi gia tri s6 I & chan IN thanh
an ,
BYTE 4 auth gia tri byte va dua két qua ra OUT.
BYTE Bl L aRe ., .
hanh —en ENOb— Chuyén doi gié tri byte ¢ chan IN thanh
than , ,
i ouTk glé tI'l sO I va dua két qUé ra OUT.
INTEGER
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- Lénh SEGMENT: 1a Iénh xuat LED 7 doan véi ndi dung va cAu

truc nhu sau.

SEG
—EN ENO f—
o 1IN ouTh
Ky hi¢u:
{IN} Segment (ouT) (IN}) | Segment (OUT)
LSD Display -gfe dcba LSD Display -gfe dcba
0 D 0011 1111 8 g 0111 1111
1 H 0000 0110 a a q 0110 0111
2 0 0101 1011 flglb A 0 0111 0111
3 3 0100 1111 EI Ic E b 0111 1100
4 Y 0110 0110 [ C [ 0011 1001
5 g 0110 1101 . D d 0101 1110
B G 0111 1101 E c 0111 1001
7 § 0000 0111 F - 0111 0001

2.6. PHAN MEM LAP TRINH STEP7.

Dé thiét ké chuong trinh diéu khién dén giao théng bang PLC S7-200 ta
dung phan mém STEP7 Microwin V4. Sau khi cai dit phin mém, trén man

hinh desktop s& xudt hién biéu tuong cua STEP7.

V4.0 5TEP 7
PicroVWInN

Hinh 2.6: Biéu tuong cua STEP7.

Pong thoi trong menu Start cia Windows cung c6 thu muc Simatic véi tat

cd cac tén cua nhitng thanh phan lién quan.
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Céu tric ctra s6 1ap trinh cia STEP7 Microwin nhu sau:

download/ Cl:?.ng e I’Cét Nitt thay @i trang tha lam Nit kiém tra thang thai lam
upload i cac’e viée cua PLC vigc cua chu’crng trinh

Mo. tao méi, en
mét chirong fri
diéu klien

8 STEP 7-Micro/WIN - Project] - [SIMATIC LAD]

B o || | | 4 T 28
Wi £ 6 Projectt S IR 2 I N [ [ T

[2) What's New Sombol Vai Tope | Data Tvpe Comment |

1= . B CPUZIAREL DL 2
= . -3 Frogram Black e

(=] Symbol Table TEMP
(o] Status Chart TEMFP
Data Block

System Black
% Cross Reference [PROGRAM COMMENTS i‘

Communications
%) wizards Network 1 Metwark Title

O Took [MNetwork Comment Viing soan thao
Instructions | ~cturong trinh

(3] Favorites Y
Bit Logic
(&) Clack

(2] Communications
(] Compare

&
M

m

Network 2

(Tim Interrupt E - I
I:igl.c_alﬂperatlons o | s \MAINA SERL0 /( \NT_U/ | a ’,—l

Cic khéi
chi¥c nang

BN e e

a

Ready / MNetwork 2 Row1, Coll INS

Hinh 2.7: Ciia s6 lap trinh ctia phan mém 1ap trinh V4.0 STEP 7 Microwin.

Vung soan thdo chira mot chuong trinh, dugc chia thanh ting Network.
Céc thong s6 nhap duoc kiém tra 156i ci phap. Noi dung cira s6 “ Program
Block” tuy thudc ngdn ngit 1ap trinh da lya chon. Co6 thé nhan dap vao phan
tir 1ap trinh can thiét trong danh sach dé chén ching vao chuong trinh soan

thao, ciing c6 thé chén cac phan tir can thiét bang cach nhan va nha chuét.
Cac cong cu thuong st dung:
- New (File Menu): tao mé1 mot chuong trinh soan thao.
- Open (File Menu): m& mot chuong trinh da soan thao.
- Cut, Copy, Paste (Edit Menu): cat, sao chép va dén.
- Download (PLC Menu): tai xudng chuong trinh diéu khién.
- Network (Insert): chén network méi.
- Program Elements (Insert): mé ctra s6 cac phan tir 1ap trinh.

- Clear/Reset (PLC): x6a chuong trinh hién thoi trong PLC.
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- LAD, STL, FBD (view): hién thi dang ngon ngit yéu ciu.
Céc phan tir lap trinh thuong dung (ngdn ngir LAD):

e CAc 1énh logic tiép diém e Cac Iénh so sanh

DAY H YR

-] Compare
..... 4| .|==E|.
----- Al -z=Bl-
----- i -l<=Bl-
----- Al ==l
----- A=l
----- Al k=l
----- e =l

----- g K-

----- I ==0F
----- i 0k
----- i ==0F
----- = <=0
----- i =Dl
----- = DI
----- -l {==R|-
----- i <Rl
----- -l =Rl
----- - =Rl
----- - <Rl
----- e 5L

e (Cac loai Counter e (ac loai Timers

EI Counters EI@ Timers

2.7. PHAN MEM MO PHONG TRONG PLC S7 — 200.

S7 — 200 Simulator 2.0 Ing English 13 mot trong nhitng phin mém dung dé
mo phong hoat dong ctia PLC sau khi dugc nap chuong trinh. Chiing ta c6 thé
mod phong chuong trinh da viét bang cach sir dung phan mém niay ma khong
can dén PLC that. Pé thuc hién mo phong, ta chi can thyc thi file S7 —

200.exe, sau khi khéi dong ta dugc giao dién nhu sau:
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bén bao trang
thaingd ra

ben bao

trang thai
- . | = = ] T
hoatdong AL KOP 0t -E:__rtfﬁ_mg thai
CPU i ’
- chwong trinh 2
! -
I Kl Loai CPU dang

' mo phong

| I
= | dangmo
EE] -——_ Modules mé \'""“‘Ezh_

th-.él : J— ] Cac tiép dié:!:n ngo
ngs P J— - vao (nutnhan)
vao

L
g}m—) =
I STOP 162806 12:46:0

Hinh 2.8: Giao dién phin mém S7-200 Simulator 2.0 English.

Trinh tu thuc hién khi mé phong mot chuwong trinh diéu khién:

- Viét chuong trinh bang phan mém Step 7 Microwin.

- Bién dich chuong trinh: File/Export.

- Dat tén tap tin va chon Save (*.awl).

- Khoi dong phan mém md phong S7-200.exe.

- Chon loai CPU: Configuration /CPU Type/Chon loai CPU can
mo phong.

- M6 File can mé phong: Program/Load Program/ Chon
Accept/Chon file *.awl.

- Chay md phong: PLC / Run hodc biéu tuong Run | » | trén thanh

cong cu.
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Thay d6i trang thai ngd vao bang cic cong tic trén bang diéu
khién mau xanh.

Quan sat cac dén bao trang thai ngd vao ra trén PLC.

Dimg chuong trinh: PLC / Stop hoidc biéu twong Stop = trén

thanh cong cu.
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CHUONG 3.
XAY DUNG HE THONG PIEU KHIEN TRON SON

BANG PLC S7-200

3.1. YEU CAU.

Pé pha tron dugc mot mau son nao d6 chung ta phai tim hiéu ky thuat
vé pha ché mau,tirc phai nam bat dugc ty 1é gitra cdc mau co ban 1a bao nhiéu
phan tram (%). Vi vy ta ¢ cac yéu cau sau:

- Céc son dé pha phai c6 mau chuén.

- Hdn hop phai duoc khudy tron déu dan.

Bang 3.1: Vi du mot s6 thanh phan cac mau co ban. Ti 1¢:
%
San Pham Xanh duong bo Vang
Mau da cam 5 50 45
Mau réu 60 10 30
Mau tim 10 70 20
Maiu hong 50 50 0
Mau xanh la 15 0 85
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3.2. NGUYEN LY HOAT PONG.

Nhén nut Start (10.0) dé khai dong h¢ théng, chon ché ché d6 hoat dong
béng tay ( 10.3 =1) hoac ché d6 tu dong ( 10.3 = 0). Khi chon ché do tu dong,
phai chon mau can pha ( da cam , réu, tim, hdng, xanh 14 ) thong qua nat nhan
(11.1 <11.4 ), néu khong nhan nut hé thong s& tu dong pha mau xanh 13. Sau
khi chon mau can pha, bom ba loai son xanh duong — d6 - vang vao binh
chtra. Son xanh duong s& bom vao bon chinh bang may bom dugc dugc didu
khién qua Q0.4 trong khoang thoi gian T1, son d6 s& bom vao bon chinh bang
may bom dugc duge diéu khién qua Q0.5 trong khoang thoi gian T2, son
vang s& bom vao bon chinh bang may bom dugce duge didu khién qua Q0.6
trong khodng thoi gian T3. Cac bom ngung dua son vao binh khi da du
khoang thot gian dinh san hoic binh chta dat muc cuc dai (10.3= 1) va bat
dau qua trinh tron. Qua trinh nay dugc diéu khién boi dong co tron, thoi gian
tron can thiét 1a tron 3s dung 2s, duoc thuc hién 3 lan. Sau khi tron xong, san
pham duoc rét thong qua van (Q1.1). Mdi qué trinh tron duoc 5 lit son theo

yéu cau.

3.3. SO PO NOI PIEN CHO PLC.

AC 220V /50Hz

]

|
AT A~
|
| T
- R A A T

F; €L

AC/DC
AC 2200 —+ —

DC 2475

Hinh 3.1: Mach c4p ngudn cho PLC.
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24 VDT Power

UUUUL | UL P

LY

| ind 1L+ 00 01 02 03 04 2M 2L+ 05 06 07 10 1_1| . | G M 1+ DCl

| IM 00 01 02 03 04 03 06 07 2M10 11 12 13 14 1_i| |M I+ |

OO0 O®
| R

TUTOLL ] L

Hinh 3.2: So do nguyén ly dau day cho PLC CPU 224 DC/DC/DC

1207240 VAC Power

Sgupy 00y e0ng P ®

CULUOLLOLOLOLOLLLLOQ

T

| IL 00 01 02 03 « 2L 04 05 06 « 3L 07 10 Ll|[6 N L1 ac|

| IM 00 01 02 03 04 05 06 07 2M10 L1 12 13 14 13[M I+ |

OO0 OCLOLOOOOC

T J; 4VDC sensor
L power output

Hinh 3.3: So d6 nguyén 1y du day cho PLC CPU 224 AC/DC/Relay
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3.4. LUUPO THUAT GIAL

3.4.1. Chuwong trinh chinh ( MAIN).

START

BLUE

AUTO
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3.4.2. Chwong trinh con diéu khién chon mau.

AUTO

Cong tic ché do 1

Tron thanh son mau cam

Cong tac ché d 2 Tron thanh son mau réu

Cong tac ché d6 3 ———  TrOn thanh son mau tim

Cong tic ché do 4

Tron thanh son mau hong

Tron thanh son mau xanh 14
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3.4.3. Chuong trinh con trgn son tu dong.

Mau can tron

A 4

Khé1 tao bd dinh tho1 TON T37

Khéi dong dong cobom 1, 2, 3

A 4

Dung dong co bom khi son

trong bon chinh day hoic hét
thot gian bom 1ap trinh.

\ 4

Khoi dong dong qua trinh tron

A 4

Khoi dong dong qua trinh rét

Phat hién c6

Mé van dé réot son

thung dung son

Bao dong

3.5. CAC PAU VAO/RA PLC.
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Bang 3.2: Cac diu vao/ra ciia PLC

STT Ky hi¢u Dia chi Ghi chd
1 Start 10.0 Khoi dong hé thong
2 Stop 10.1 Dirng hé thong
3 Auto_Man 10.2 Tu dong — Bang tay
4 Min 103 Bao mﬁccsg)’r? g;;nfélfén chinh
5 Max 10.4 B4o mirc son trong bon chinh da day
6 Dk_bom1 10.5 Diéu kién bom 1
7 Dk_bom2 10.6 Diéu kién bom 2
8 Dk_bom3 10.7 Diéu kién bom 3
9 Dk _dc_tron 11.0 Piéu kién dong co tron
10 Tron_1 11.1 Chuong trinh tao mau da cam
11 Tron_2 11.1 Chuong trinh tao mau réu
12 Tron_3 11.2 Chuong trinh tao mau tim
13 Tron_4 11.4 Chuong trinh tao mau hong
14 Cb 1 11.5 Phat hién c6 thung dung son
15 Cbh_2 11.6 Phat hi¢én son da duogc rot du
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16 Blue Q0.0 Dén bao hoat dong

17 Red Q0.1 Dén bao dung

18 Green Q0.2 Dén bao diy son bon chinh

19 Yellow Q0.3 Dén béo hét son bon chinh

20 Bom_1 Q0.4 Pong co bom son xanh duong

21 Bom_2 Q0.5 Dong co bom son do

22 Bom_3 Q0.6 bong co bom son vang

23 Dc_tron Q0.7 Dong co tron son

24 | Chuong_bao Q1.0 Chudng bao khong cé thung dung son
25 Van Ql.1 Van thuong dong 24V
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3.6. CHUONG TRINH PIEU KHIEN.

Kich dup vao biéu tuong Step7 Microwin trén man hinh desktop hoidc vao

Start => All Program File => Simatic => Step7 Microwin.

T STEP?‘—VMicm}MN—P ojectl - [SIMATIC LAD]
B File Edit View PLC Debug Tools Windows Help [-[=]x]

Ned|@n|s2e|o|Bpax|uy B s |pEPR|lsruleess |
EEEIEE e -O‘EI|

igw EHEH Project] - | 2 [N R T T R

-[2) What's New S pmbol Var Type Data Type Camment
-~ [@ CPU 214 RELOT.TT TEMP
[+-[£ Program Black TEMP
[#-[&] Symbol Tabls TEMP
-] Status Chart TEMP
;E E]- Data Block
[
[
[
[

b ox
ARG

2o [ar
—_—

m

]- System Block
l% Cross Reference [PROGRAM COMMENTS

-g6® Communications -
(%] Wizards Network 1 Metwork Title |

- : af 0O Tools [ Network Comment ‘
Status Chart -] Instructions

(3] Favorites L4 )
: Bit Logic

Symbal T able

E Clock
Vet el et Communications

(X0 Compare
Corwert Network 2

[1-(31) Counters [ |

(28 Floating-Point Math -

1370 Intener Math - [IvI\maIN £ SBR 0 A INT 07 K | 3

wﬂeady |Network 1 [Row1, Col1 INS /|

Hinh 3.4: Cua s6 giao dién ctia phan mém 14p trinh.

Click vao File => Save dé save file. O cta s6 hién ra dit tén cho chuong
trinh vao 6 file name, chon duong dan dé luu file & 6 Save in, sau d6 nhan
Save dé luu lai. Tir giao dién chuong trinh click vao Symbol Table dé dit tén

cho cac bién.

Click vao Program Block, tir khdi 1énh click dup vao cac biéu twong mong

mudn dé thiét ké chuong trinh.
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3.6.1. Chuwong trinh chinh.

Metwork 1

Lt

0.0

M0O1

~

EM

PAN
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3.6.2. Chwong trinh diéu khién tron son bang tay (MAN).

Metwork 1
|
0.5 0.4 (0.4
| 1 /| ( )
Network 2
|
0.6 0.4 G05
| | /| ¢ 2
Network 3
|
0.7 0.4 Q06
| 1 /| ( )
Metwork 4
|
.o Qa7
| ¢ )

3.6.3. Chwong trinh diéu khién tron son tw dong (AUTO).

Metwork 1
1.1 Nz 1.3 1.4 D&, CAM
[l [, 1 [ .1 [, 1
1 1 /1 1 7 1 /1 EM
Metwork 2
11 Nz 1.3 1.4 FEL
[ 1 [ 1 [, 1 [, 1
1 /| 1 | 1 /| 1 /| EM
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Metwork 3

1.1 1.2 1.3 1.4 TIM
| .1 [ 1 I
1 /| 1 /| ] ¢ EN
MNetwork 4
1.1 1.2 1.3 1.4 HONG
L [, 1 I
—| ¢ | /| / | EN
Metwork 5
1.1 1.2 1.3 1.4 WEMH_LE
| /| | ;| / | ENM

3.6.4. Chwong trinh diéu khién rét son (ROT_SON).
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Metwork 1
|
1.5 T38
| |
| [ IM TOM
+5104PT 100 me
Metwork 2
|
T8 1.6 0.3 (1.1
| | | | r
1 . / { )
MHetwork 3
|
1.5 1.0
| | r
1 /] { )




3.6.5. Chwong trinh diéu khién tron son mau da cam (DA_CAM).

Metwork 1

Sk0.0 cz2 T37F
| | | |
l I l ! I 1] TOM
+2704PT 100 mz
Metwork 2
|
T2F T37 Lo.4
rl | . nl I
—] >=8 | ] <=E | { )
b %28
MNetwork 3
T27 T3 Los
1 7701 [ 50 s
] >=E | ] <=E | { )
xl *2a0
MNetwork 4
|
13 T3 H0.E
| .| | | r
] »=E | ] <=E | { )
xl *22h
Hetwork 5
|
T37 C2 b0.2
I | I | s
| I 1 /1 {0
0.4
I |
[ I
Network B
k0.2 SMO.5 cl
: : : &l TTU

0.3

1 +E4RY

L L LT
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Network 7
] ol Q0.7
= | l ..l r
_I >=B | ] <=8} { )
) 4
Network 8
I
C1 c2
| } o] TTu
0.3
1
+0 = P
Network 3
I
el ROT_S0OM
| } EM

3.6.6. Chwong trinh diéu khién tron son mau réu (REU).

Metwork 1
SMO.0 2 Ta7
[l [ 1
|| | /| N TON
+2204pT 100 ms
Metwork 2
137 137 0.4 Q0.4
[ 77 [ [, 1 ¢
] >=B | | <=B ] | /| ¢ )
) 0
Metwork 3
137 7 0.4 Q05
[ 77 [ [, 1 ¢
] >=B | | <=B | 1 /| { )
#1 +40
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Metwork 4

137 137 10.4 Qo5
| 201 [ l l I
] >=B | ] <=B ] I L
xl hajll
Hetwork 5
T37 C2 b0.2
| l | l r
1 1 /] { D
10.4
| l
1 I
HNetwork 6
b0.2 SMO5 |
| l | l
| | | } Cl cTU
0.2
| l
1 R
| 5Py
| l
1 I
Hetwork 7
|
cl cl Qo7
.75 | 7o P
1 >=B ] 1 <=B ] D
1 x4
Hetwork 8
|
c1 Cz
: | 5] CTU
0.3
I |
| I R
+3 P
Hetwork 9
|
C2 ROT_S0M
} | EM
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3.6.7. Chwong trinh diéu khién tron son mau tim (TIM).

Hetwork 1
|
SkO.0 C2 T37
l l l l
{ | { /| I TOM
+370PT 100 ms
Hetwork 2
|
137 137 0.4 004
| o571 | 51 l l 7
| »=E | 1 <=B | 1 /| ¢ D
b 230
MHetwork 3
137 137 0.4 Q05
| o571 | 51 l l r
] >=B | 1 <=B ] I { )
= 380
Hetwork 4
|
137 137 0.4 Q0E
| . nl | | | | r
] »=b | 1 <= | 1 7 ¢ D
+1 +100
Hetwork 5
I
Ta7F cz P02
l l l P
I I 1 /| {2
10.4
Metwork b
I
P02 SMO5 1
l l l
—] } | } &l TTU
103
l
—| } F
1 5Py
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Network 7
|
2L gL Qo7
[ 1 .51 P
1 >=F | ] <=B | L )
R 4
Network B
|
1 cz
| } (] CTU
uke]
l I
| I R
+3= P
Network 9
|
cz FOT_S0OM
| } EM

3.6.8. Chwong trinh diéu khién tron son mau hong (HONG).

Metwork 1
SM0.0 c2 Ta7
| | |
| | | /| IN TOM
+2704PT 100 ms
Hetwork 2
137 137 0.4 004
| T | 0 | . ] I
] >=B | | <=B | 1 /| ¢ )
1 +zal
Metwork 3
137 137 0.4 005
[ | 0 | . | g
] »=B | | <=F | 1 /| { )
#1 hoceell
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Hetwork 4

137 c2 b0.2
| l | .| ¢
1 | 1 /| { )
0.4
| l
1 |
Hetwork 5
|
b2 SHO5 1
| l |1
| | | | cu CTU
0.3
| l
1 | R
C1 APy
| l
1 |
Hetwork &
|
cl cl, el
1.5 1 | o1 ¢
] »=B | ] <=B | { )
+] +4
Metwork 7
C1 cz
I I ] CT0
0.3
| l
1 | R
+ 3= P
Metwork 8
|
() ROT_SOM
| l EN
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3.6.9. Chwong trinh diéu khién tron son mau xanh la (XANH_LA).

Metwork 1
|
SO0 C2 137
| l | |
| | | /| M TON
+4454PT 100 s
Metwork 2
|
17 L 0.4 Q0.4
| 5 |75 I l ¢
| #=B | | <=B ] 1 /| ¢ )
1 ¥4
Metwork 3
|
137 137 0.4 Q0.6
| 75 | 75 | l ¢
] >=E | ] <=E | 1 /| { )
2l 425
Hetwork 4
137 C2 b0.2
| l | l ¢
- 1 7 { )
0.4
| l
1 I
Hetwork 5
b0.2 SMO5 1
| l | |
| | | | W] cTu
0.3
| l
- R
1 5Py
| l
1 I
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Metwork 6
Ll c1 Q0.7
| .l | .| r
l »=B [ | <=B [ i )
! 4
Metwork 7
C1 C2
| | t0 CT0
10.3
| |
- A
+34 B
Metwork 8
(9 ROT_SOM
| | EN
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3.6.10. Chuong trinh dén bao (DEN_BAO).

Metwork 1

| [D'en bao he thong hoat dong

M0.0 (0.0
] | !
| | - )

Metwork 2

| Den bao he thong dung

P07 (0.1
!
| ~ )

Metwork 3

| Den bao day son

0.4 Q0.2
| |
| |

¥
L

Metwork 4

[ Den bao het son

0.2 (0.3

P ¥
L
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KET LUAN
Sau thoi gian lam dd 4n dudi sy huéng din tan tinh cua thay TS. Nguyén
Trong Thing, su gitp d& ciia cac ban va su 18 lyc cia ban than em di hoan
thanh xong do 4an tt nghiép cua minh. D6 4n gém cd nhitng ndi dung nhu

Sau.

G161 thi€éu vé lich sir phat trién cua nganh son, cau tric, nguyén tac hoat

dong cuia mot hé thong tron son.

Trinh bay khai quat vé sy hinh thanh va phat trién ctia PLC, cac vu diém
ctia PLC so v&i cac hé théng diéu khién khac. Trinh bay cau trac phan cing,
ngdn ngit 14p trinh cia PLC S7 — 200. Gi6i thiéu vé phan mém lap trinh
STEP7 Microwin.

Thuc hién thiét ké chuong trinh diéu khién hé théng tron son st dung PLC
S7-200 dugc viét bang phan mém Step7 Microwin V4.0.

Do 4n nay da giup em hiéu va biét cach tng dung PLC vao thuc té, ngodi ra
nd con gitp em bd xung kién thirc vé 1ap trinh va mot sd k§ nang khac. Tuy
nhién do thoi gian nghién ctru con han ché va kién thirc ¢6 han nén van con
nhiéu thiéu sét, rat mong nhan duoc sy gop ¥ cua cc thiy co dé em co thé bd

xung thém kién thirc hién c6 cia minh. Em xin chén thanh cam on.
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