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LOI MO DAU

Cung v6i sy phat trién ctia xa hoi, doi séng ngudi dan ngay cang duoc
nang cao, viéc thay thé cac hoat dong thii cong bang céc thiét bi ty dong ciling
dugc ngudi dan tng dung nhiéu trong cong nghiép ciing nhu trong sinh hoat.

Cong nghé ty dong giam sat va diéu khién murc chat 1ong ciing dugc
nhiéu cong ty, xi nghiép ciing nhu cdc nha may ung dung nhiéu nham thay thé
viéc giam sat va diéu khién muc chit long bang phuong phap thi cong, cong
nghé tu dong giam sat mirc chat 1ong dam bao viéc kiém soat, diéu khién luu
luong chat 16ng sir dung, bom, x4 chat 16ng mot cach tin cdy ma khong can su
kiém tra tryc tiép ctia con ngudi. Cong nghé nay dugc tmg dung nhiéu trong
viée xu 1y nude thai, loc hoa dau, nha may nudc, nha may nhi¢t dién, thuy
dién, dién hat nhan, cac bé nude, thap nude ty dong. ..

Tur nhitng van dé trén dat ra yéu cau 1a dung phuong phap nao dé giam
sat va diéu khién muc chat 16ng mot cach hop 1y nhat vé chi phi, do tin cay,
kha ning linh hoat, d& van hanh va sir dung nhét. Trong thuc t& c6 nhiéu
phuong phéap tu dong diéu khién muc chat 16ng, & phan nay em thuc hién dé
tai “Thiét ké va xdy dung b PID dé diéu khién mirc nuéc trong bé chira
cong nghiép vng dung PLC két ndi bién tan ” do thiy gido Th.S Nguyén
Pirc Minh huéng dan.

Pé tai gdm cac ndi dung sau:

Chuwong 1: Ung dung cta d¢é tai trong thuc tién va quy trinh cong nghé
cua mo hinh.

Chuwong 2: Tim hiéu cac thiét bi trén mo hinh.

Chuwong 3: Tim hiéu vé thiét bj diéu khién.

Chuwong 4: Xay dyng thuat toan, 1ap trinh va két ndi cho hé thong diéu

khién muac nudc.



CHUONG 1.

UNG DUNG CUA PE TAI TRONG THUC TIEN VA QUY
TRINH CONG NGHE CUA MO HINH

1.1. UNG DUNG TAI CUA PE TRONG THUC TIEN.
1.1.1. Pit vén deé.

Tu dong hoa 1a nganh cong ngh¢ ma con ngudi trong thoi dai hién nay
dang hudng téi nham giam bt stc lao dong chén tay trong cac hoat dong san
xut ciing nhu trong sinh hoat hang ngay.

Piéu khién tu dong va tu dong hoa 1a mot trong nhitng phuong hudng
phat trién chu yéu cua cong nghiép san xuit. Tu dong hoa va diéu khién tur
dong cho phép sir dung téi da cac tiém ning san co, dap Gmg yéu cau ngay
cang cao dbi voi cac trang thiét bi hién dai. Viéc ung dung thanh cong céc
thanh tyu cua 1y thuyét diéu khién tdi wu, cong nghé thong tin, céng nghé may
tinh, cong nghé dién dién tr va cac linh vuc khoa hoc k¥ thuat khac trong
nhimg nim ngan ddy da dén dén su ra doi va phat trién thiét bi diéu khién lap
trinh PLC.

Cong nghé tu dong giam sat va diéu khién mirc chat 1ong ciing duoc
nhiéu cong ty, xi nghiép ciing nhu cac nha may tng dung nhiéu nham thay thé
viéc giam sat va diéu khién muc chat long bang phuong phép thil cong, cong
nghé tu dong giam sat mirc chat 1ong dam bao viéc kiém soat, diéu khién luu
luong chat 1ong sir dung, bom, xa chat 16ng mot cach tin cay ma khong can su
kiém tra truc tiép ctia con ngudi. Cong nghé nay dugc Gmg dung nhiéu trong
viée xu 1y nude thai, loc hoa dau, nha may nudc,nha may thuy dién, hé théng
lam mat nhiét dién, hé théng lam mat dién hat nhan, cac bé nudc, thap nudc

tu dong...



1.1.2. Ung dung thuc té cia mé hinh.
1.1.2.1. Khai quét chung.

Vén dé quan 1y cac loai chat long nhu: Nude, Dau mo, Xing, Nudc
thai, lam sao cho hiéu qua dang la van dé dugc nhiéu nguoi, nhiéu té churc
quan tdm trong thoi dai hién nay. Dé tai “Piéu khién va giam sat mirc nudc”
dugc ung dung nhiéu trong cac linh vuc Cong Nghiép, Nong Nghiép, ¢ nhiéu
Cong ty, Xi nghi€p va cadc nha may, dong vai trd quan trong trong linh vuc
giam sat va quan 1y chat 16ng & nhiéu linh vuc khac nhau.

C6 nhiéu phuong phap dé giam sat va quan 1y chét long, ké dén c6
phuong phéap thi cong va tmg dung diéu khién tu dong, ngay nay phuong
phép giam sat va quan 1y chat 1ong phan 16n dugc ty dong hod nham giam bt
sttc lao dong ctia con ngudi va dé tai “Piéu khién va giam sat mirc trong bé
chtra bang PLC’ ciing dugc nhiéu ca nhan va té chiic ing dung.
1.1.2.2. Mot s linh vuc wng dung cong nghé “Piéu khién va giam sat mirc
chat léng” trong thuc té.

a. Linh vuc san xudt Dién.
- Nhiét bi¢n:
Phén 16n viéc quan 1y va giam sat chét 1ong trong cac nha may nhiét

dién tap trung vao hé théng lam mat cho cac binh ngung.

Van diéu chinh

T Bom tuin hoan Keénh thai

Khoang ludi

Hinh 1.1: Hé thong 1am mat binh ngung trong mot nha may nhiét dién



Trong nha may nhiét dién dbt than dung Tuabin ngung hoi, hé thong
tuan hoan binh ngung lam nhiém vu rit quan trong trong chu trinh nhiét. N6
gitip thai mot nhiét lugng rat 1on (khoang 40 - 45%) luong nhiét ma nudc
nhan dugc tir 16 hoi. Tuy nhiét luong phai thai di 13 16n nhung lai phai dién ra
& diéu kién nhiét do thai nhiét gan v6i nhiét d6 moi trudng. Chinh vi vy ma
hi¢u qua thai nhiét cua n6 va do d6 hi€u qua cua chu trinh nha may nhiét di¢n
bi phu thudc rit manh va nhay cdm vao nhiing yéu t6 moi trudng va diéu kién
truyén nhiét trong binh ngung.

Cong nghé quan 1y va giam sat mic nudc ciing duge Gmg dung nhiéu
trong cac hé théng lam mat & cac nha may nhiét dién.

- Dién hat nhan:
Ciing nhu nhiét dién, cong nghé giam sat va quan 1y muc chat 1ong duoc
mg dung nhiéu trong cac hé théng 1am mat

Yong thir nhat Yong thi nhi Yong thir ba

I_ (vong hat nhan) _“' (vong cd dign) ‘II— (vong lam ngudi) —l
) ) TOA NHA )
TOA NHA TUA-BIN CHOI
LO PHAN-UNG VA PHAT DIiEN LAM NGUOQI

BO BO
nén nudc phat sinh hdi
S /

S /

|

B bién thé

Can
digu khign

o]
Tua-bin phat

May bdm nudc 1am ngudi

Hinh 1.2: So d6 nguyén 1y mdt nha may dién hat nhan



- Thuy Pién:

Thuy dién 1a ngudn dién c6 dugc tir ning lugng nude, da sé niang luong
thuy dién co dugc tir thé ning cua nudc tich tai cac dap nudc lam quay
Tuabin nudc va may phat dién.

Do viéc léy nudc 1a nang lugng chinh trong vi¢c san xuét dién nén viéc
diéu tiét nudc sao cho hop 1y va hiéu qua tuy vao thoi diém, luong tiéu thu
dién, cling nhu dam bao viéc xa nudc cho ha du can duoc tu dong hoa dé dam
bao tinh chinh x4c, tinh hiéu qua va hop ly.

O cac nha may thuy dién thuong c6 hé thong tu dong do va diéu chinh
lwu lugng nude trong hd, luu luong nudc chay vao hé thong diéu khién
Tuabin 1am quay may phat dién. Nham dam bao tinh hiéu qua trong san xuat,
Thuy dién ciing c6 thé ap dung dé tai “Piéu khién va giam sat mirc nudc” Vao
viéc san xuat Dién.
b.Linh viee xur Iy nuoc thai.

Nudc thai c6 mit & khap noi, dic biét cac khu cong nghiép, cac nha
may, xi nghi€p, bénh vi¢n...

Trong nhiéu nim trd lai ddy viéc tmg dung cong nghé vao cong tac xur
Iy nudc thai dd duoc nhiu co quan td chic tmg dung nham thuc hién chién
lugc bdo vé moi truong.

+ Vi du vé mot hé thdng xtr Iy nudc thai



Héa chat

Héa chit

Hinh 1.3: Quy trinh c6ng nghé xtr Iy nudce thai muc in
Tir quy trinh trén ta thiy dugc cac bé chtra nude thai déu duge lién két
v6i nhau mot cach logic va c¢6 quan hé véi nhau theo day chuyén, do vay
nuéc thai trong cac bé chira phai duoc giam sat va diéu khién mot cach hop 1y

nham ting hiéu suat cia hé théng va giam chi phi van hanh. Hé thong nay

Nudc thai vao

Hé thu

Bé diéu hoa

Bé phan {mg

Bé keo tao bong

Ngudn tiép nhin

Bé chira bun

Bé ép bin

Bé Iy dinh ky

cling c6 thé irng dung dé¢ tai “Diéu khién va gidm sat muc nudc”

C. Nha may san xudt nuoc.

- Nha may cung cap nudc do thi:

Tai céc thanh phd thi nudc sach can phai dugc cung cép day du nham

dam bao mot cach day du nhu cau sinh hoat cua nguoi dan.

biéu chu y 1a viéc cap nudc phai ludn dép ung duoc nhu cau st dung,

lwong nude tiéu thu 1a khong xac dinh nén hé thdng cip nudc phai dugc didu

khién 1am sao dé ap suit bom trong dudng éng ludn 6n dinh.



Monitor

Vin phong cong
ty Cép nude

Monitor
Nha quan ly xay

méi

Céu tric hé théng diéu khién nha may nuée

Profibus

PLC PLC PLC PLC

CB i | i Bié

Hinh 1.4. C4u trtic hé thong diéu khién mot nha may nudc

H

Cong nghé “ Diéu khién va giam sat mic nude” ciing co thé ap dung
hiéu qua trong linh vuc san xuét nude sach.

_ Nha may san xuat nudc tinh khiét

Hau hét cac nha may san xuit nudc tinh khiét cung cp trén thi trudong
déu st dung cong nghé giam sat mirc chat long dé diéu khién hé théng.

Nuée duge bom tir nguon dua qua hé thdng loc nudc gdm: Bon loc
Lon, bon loc co hoc, bdn loc than, qua khau khur trung béng tia cuc tim va dua

dén dau ra.

DIEU KHIEN VA GIAM SAT DAY CHUYEN SAN XUAT NUGC TINH KHIET
Bén lgc lon B6n loc ¢d hoc Bén loc than

dong ndp chai

CB DONG NAP

CBCO
9000000

Hinh 1.5. Cong nghé san xuat nudc tinh khiét



d.Cong nghé loc hoa dau, thap nwoc ty dong, tram bom nuwoc lon.

Loc hoa dau, thap nudc va cac tram bom nudce 16n ty dong cling 1a cac
linh vuc c6 thé ap dung coéng nghé “ Diéu khién va giam sat mic nude” dé
nang cao hiéu qua san xuat.
1.1.2.3. Nhan xét.

Trén day 1a mot sb linh vuc c6 thé ung dung dé tai « Diéu khién va
giam sat mirc nudc”, ngoai cac linh vyuc trén con mot s6 linh vuc khac chua
khai thac hét, nhung nhin chung dé tai “Piéu khién va giam sat mirc nudc”
dugc ung dung nhiéu trong cong nghiép, ndng nghiép va sinh hoat. Nam duoc
nguyén 1y va cach lap trinh cia mé hinh 14 hanh trang can thiét cho sinh vién
sau khi ra truong.

1.2. QUY TRINH CONG NGHE CUA MO HINH

1.2.1. Yéu cau cong nghé.

Trong dé tai nay can hiéu 16 va thyuc hién tét cac van dé sau:
- Nim duoc nguyén Iy lam viéc ciia mé hinh
- Diéu khién 14ap trinh PLC Simatic S7-200
- Hiéu rd va nam bat dugc cac thiét bi trén mé hinh
- V& so d6 két ndi vé dién ctia mo hinh dé tién theo ddi va stra
chira

1.2.1.1. Nguyén ly lam viéc cia mo hinh.

O phan nay can vé duoc so d6 nguyén 1y 1am viéc ctia mé hinh, tir so
d6 nguyén 1y phai trinh bay duoc nguyén 1y lam viéc ciia mo hinh, nguyén ly
lam viéc cua cac phan tir trong md hinh.

Trinh bay cac tmg dung ciia mo hinh trong thuc té, tim quan trong ciia
cac kién thirc ndm duge khi hoc xong mo hinh dé dua vao ap dung thuc té.

Ném dugc nguyén 1y két ndi cling nhu phuong phap két ndi giira thiét

bi diéu khién va cac phan to dugc diéu khién trong mo hinh.



1.2.1.2. Piéu khién lap trinh PLC Simatic S7-200.

Trong phan nay yéu ciu:

- Hiéu va nh& dugc cac 1énh co ban théng dung trong PLC.

- Tim hiéu sdu vé phuong phap diéu khién cac phan tir trong mé hinh
nham dua ra phuong phap 1ap trinh thich hop dé mé hinh c6 thé lam viéc tot
va chinh xac.

- Do cac phén tir diéu khién st dung tin hi¢u twong tu nén can tim hiéu
k¥ vé modul Analog cling nhu viéc nhap - xuét dit liéu Analog trong S7-200.

- Nam dugc cac phuong phéap tong hop va dit cac thong sd véi bo dicu
khién PID (Propotional Integral Derivative) trong Simatic S7-200.

- Biét két n6i vao/ra trén phan cimg PLC véi cac phan tir trén mé hinh.
1.2.1.3. Céc thiét bi trén md hinh.

Trinh bay dugc chirc nang, nhiém vu cua cac ph?m tor trén mo hinh, tng
dung ctia cac phan tir d6 trong thyc tién.

Céc thiét bi trén md hinh gdm:

- PLC S7-200 CPU 224, modul Analog EM235

- Bién tan INVT-Goodriver10

- bong co bom KPB 3 pha 0.75 kW

- Cam bién siéu am

- Ngudn dién xoay chiéu 220V cép cho PLC va Bién tan

- Ngudn mdt chiéu 24V cap cam bién

- Van x4 chat 1ong, dng nhua phi 27

- M6t bé kinh diéu khién kich thudce (20x20x25 cm)

- Mot bé kinh cip nuéc cho bé diéu khién kich thudc

(25x25x40cm)
1.2.1.4. So' @b két ndi vé dién cia mo hinh.

Sau khi két ndi va chay thuc duoc mé hinh thi can thiét 1ap mot ban vé

cu thé vé viéc két no1 phan cung gitra PLC v61 modul Analog cling nhu cac



thiét bi dugc diéu khién va cac thiét bj dua tin hidu cho bo diéu khién dé tién
cho viéc theo doi va sira chira.

Ban vé phai cu thé va chi tiét, d& hiéu, khong rudm ra, cac ph?m ttr biéu
dién trén ban v& phai dung véi tiéu chuin k¥ thuat ciing nhu chinh xac, can
d6i vé kich thudec.

1.2.2. Quy trinh cdng nghé.

So dd nguyén 1y ciia mé hinh nhu sau:

Thu tin hiéu Analog . A s
Cam bien siéu 4m

4-20mA
I\
PLC S§7-200 +
Module EM235
Xuit Bé didu
in X
higu khién VAR
analog
TE l
Bién tin T ‘ l
INVT I 15%3 ,
: i I Bé chira
biéu
chinh Il || D-I-j
tan
Sé T BOMln—q—n—q—v—n—‘—l
cua
bom

Hinh 1.6: So d6 nguyén 1y mé hinh diéu khién muc chat 1ong bang PLC
- Nguyén 1y lam viéc cua mo hinh:

Nuéc tir bé chia duge dong co bom vao bé diéu khién, dong co bom
nay co thé thay doi cong suit bom phu hop voi mirc nudce trong bé didu khién
dugc cam bién siéu &m do va dua thong tin dén bo diéu khién PLC, dau ra cua
bé diéu khién 1a hai van xa c6 thé diéu chinh goc md (bién thién) twong trung
cho mirc d¢ tiéu thy, luong tiéu thy ndy khong cb dinh ma ludn thay doi. Mic
nude trong bé dicu khién duoc giam sat bang mot cam bién siéu 4m va duoc

hién thi trén man hinh may tinh qua phdn mém Wincc.
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Luong tiéu thu & day duogc diéu chinh béng cach st dung hai van xa,
luong tiéu thu nay 1a mot dai lugng bién thién, tbc d6 nudc chay ra khoi bé
diéu khién 1a khong xé4c dinh.

Hé thdéng phai duoc 1ap trinh sao cho mtrc nude trong bé chta ludn &
mot gia tri cd dinh & muc dat SP(Setpoint) ma khong phu thudc vao luong
tiéu thu(Hay géc mo cua van xa).

Quy trinh cong nghé duogc hiéu mot cach cu thé nhu sau:

+ Yéu cau cua hé théng 13 phai ludn gitt duge mot mirc nude c¢d dinh &
muc dat SP(Setpoint).

+ Gia tri thyc té chinh 1a gia tri mic nuéc do dugc thay doi tir 0
cm(Khi bé can) dén 25 cm (Khi bé day) va téc do bom nuéc chay qua
6ng(dau vao) ma bién tin do duoc trong mot don vi thoi gian, gia tri xir 1y
(Pau ra ciia modul Analog) 1a tin hiéu Analog diéu khién bién tin dé bién tan
diéu khién van téc bom thay doi tir tan s6 0 Hz dén 50 Hz.

+ Mtic nudc it hay nhiéu trong mot khoang thoi gian dugc cam bién
siéu am do lai, dua thong tin dén bo diéu khién PID trong S7-200 dé bo diéu
khién thuc hién diéu chinh luu luong bom mdt cach pht hop nhim dam bao
murc chit 10ng luén nam & mirc twong Gmg gia tri dat.

1.3. KET LUAN CHUONG 1.

Chuong nay giéi thi¢u vé tam quan trong cua tu dong hoa ddi voi su
phat trién cta dat nudc, tmg dung cta ty dong hoa trong cong nghiép va cic
linh vuc khéc, gidi thidu qua vé dé tai “Thiét ké va xay dung bd PID dé diéu
khién muc nudc trong bé chira cong nghiép tng dung PLC két ni bién tan” ,
néu lén tng dung ciia dé tai trong thyc tién, cac linh vuc lién quan dén dicu
khién mirc chit 10ng va dit ra yéu cau cong nghé cho mé hinh dé 1am co so 1y

thuyét cho cac chuong sau.
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CHUONG 2.
TIM HIEU CAC THIET BI TREN MO HINH

2.1. TONG QUAN VE MO HINH.

Hinh 2.2: Thiét bi diéu khién trén mé hinh

12



Mo hinh “Diéu khién muc chat 16ng bang PLC” Hau hét sir dung cac
thiét bi dién c6 ngudn cung cap 13 xoay chiéu mot pha(220V). Céc thiét bi
dugc st dung rong rai trong thuc té gdm:

- Bién tan INVT

- Cam bién siéu am

- Nguén 1 chiéu : + 24VDC

- Dbong co bom KDB 3 pha 0.75kW

Van xa chét 1ong, ong nhua phi 27

- Mot bé kinh diéu khién kich thudc (20x20x25 cm)

- Mot bé kinh cip nudc cho bé diéu khién kich thudc
(25x25x40cm)

Do md hinh dugc thiét ké dé phuc vu cong tac giang day nén co kich
thude nho hon thuc té, mot sd cac thiét bi trén mo hinh co6 cong suét nho hon
nhiéu so véi thuc té nén chua hoan toan bam sat thuc té.

2.2. TIM HIEU CAC THIET BI TREN MO HINH.

2.2.1. Bién tan INVT.

2.2.1.1. Bién tan la gi?

Bién tan 1a thiét bi bién d6i dong dién xoay chiéu tir tn sb nay sang dong
dién xoay chiéu c6 tan s6 khac c6 thé thay d6i dugc. Poi véi cac bién tan
dung trong viéc diéu chinh téc do dong co xoay chiéu thi ngoai viéc thay ddi
tan s6 thi n6 con c6 thé thay doi dién ap ra khac voi dién ap cip vao bién tan.
2.2.1.2. Phan loai bién tan.

Bién tan thudng chia lam hai loai:

- Bién tan truc tiép
- Bién tan gian tiép
a. Bién tan truc tiép.
Bién tan tryc tiép 1a bo bién doi tan sb truc tiép tir ludi dién xoay chiéu

khong thong qua khau trung gian mot chiéu. Tan s6 ra duoc diéu chinh nhay
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cip va nho hon tan sb ludi ( fi < fie ). Loai bién tan nay hién nay it duoc sir
dung.
b. Bién tan gidn tiép.

Dé bién dbi tan sb can thong qua mot khau trung gian mot chiéu vi vay
c6 tén goi 13 bién tan gian tiép.
2.2.1.3. Tam quan treng cia bién tan trong cdng nghiép.

Bién tan véi chiic nang diéu khién vo cap téc do dong co cho phép
nguoi st dung diéu chinh toc do dong co theo nhu cau va muc dich su dung

Chtic nang diéu khién tbc do dong co 1én toi da 16 cap vdi kha nang
kiém soat thoi gia tdc/ giam tdc, nhidu mic cong suat phu hop v6i nhiéu loai
dong co. Co chic ning bao vé qua tai, qua ap, thap 4p, qua dong, thap dong,
qua nhiét dong co, ndi dat... né gitip ngudi van hanh yén tdm khong phai lo
lang vé van dé mat kiém soét trong qué trinh van hanh

Bién tan gitp cac day chuyén hoat dong t6i uu: tiét kiém dién nang,
déng bo cac thiét bi (dong co) hoat dong tron tru, than thién v&i nguot su
dung va giam thiéu chi phi bao tri — bao dudng.

Trong thyc té c6 rat nhiéu hoat dong trong céng nghiép co lien quan
dén toc do dong co dién. D61 luc cod thé xem su 6n dinh cta tdc do dong co
mang yéu tb séng con cia chat lugng san pham, st 6n dinh ctia hé thong... Vi
du: may ép nhya 1am dé gidy, can thép, hé thong ty dong pha tréon nguyén
liéu,... Vi thé, viéc diéu khién va 6n dinh téc d6 dong co duoc xem nhu vén
dé chinh yéu cua cac hé théng diéu khién trong cong nghiép.
2.2.1.4. Bién tan sir dung trong mé hinh.

a, Gii thi¢u bién tan GD10.

Bién tin mini GD10 1a bién tan dung cho cac tng dung ché tao may c&

nho v&i cong suat dén 2.2 kW. Bién tin GD10 nho gon, tiét kiém khong gian

va dé dang lap dat, thong s6 cai dat than thién v6i ngudi ding.
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Hinh 2.3: Bién tin GD10
Bang 2.1: Thong s6 k¥ thuat

Dic tinh thiét bi

Dien gidi

Dai cong suat

0.75kW~2.2kW

Nguon
di€én ngo

vao

bién ap ngd vao (V)

+ AC 1pha 220V (-15%)~240 (+10%)
+ AC 3Pha 380V (-15%)~440 (+10%)

Tan sb ngd vao (Hz)

50Hz, 60Hz (47~63Hz)

Loai dong

Pong co khong dong bod
co

Ché d6 diéu khién | Diéu khién V/F
D6 phan giai diéu

P , s 1:100
chinh toc do

Pac tinh | Do phan giai ngd
N ) . P 8 8 <=20 mV
diéu khién | vao analog
D0 phan gidi ngd
. <=2ms

vao so

Kha ndng qua tai | 60s v6i 150% dong dinh murc
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Pic tinh thiét bi

Dién giai

10s v&1 180% dong dinh mirc

Is v61 200% dong dinh murc

Ban phim, ngd vao analog, truyén thong

Modbus, da cép tbe do: co 16 cép tdc do

Pic diém
1/O (tit ca
cac ngd
vao/ra déu
c6 thé lap
trinh
dwgc, ngo
vao ngo ra

timer

Nguén diéu khién , _ )
., dat trude, va PID. Co thé thuc hién két
tan so . 2oaz. .
hop nhi€u ngd vao va chuyén doi gitra
cac ngd vao khac nhau
C6 05 ngd vao sd nhén gia tri ON-OFF,
Ngb vao sb c6 thé dao trang thai NO hay NC

Ngd vao Analog

Cong Al c6 thé nhan tin hiéu vao tir

0~10V/ 0~20mA.

Ngo ra Analog

Cong AO c6 thé phat tin hiéu ra tir
0~10V/ 0~20mA.

Ngo ra collector hé

1 ngd ra collector cuc hé (Y)

Ng0 ra Relay

C61ngd
RO1A-NO, RO1C- Common.

Chirc nang

bao vé

Bao vé toi hon 10 ma 16i khi xay ra cac sy ¢b nhu 1a qua dong,

ap cao, dudi ap, qua nhiét, 1éch pha, dut day ngd ra, qua tai v.v.

Chirc nang

diic biét

Chtrc nang tu on ap

(AVR)

Tu dong 6n dién ap ngo ra khi dién ap

ngudn cung cap dao dong bat thuong

Churc nang di€u

khién thang

Thing dong ning, thang kich tir, thing
DC
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Pic tinh thiét bi

Dién giai

Chtrc nang chuyén
dung cho nganh soi,

dét

Diéu khién chay tdc do thay ddi theo chu

trinh dé cudn soi

Churc nang giap h¢
thong hoat dong lién

tuc

Tu dong reset 1i theo s6 1an va thoi gian
dat trudc. Duy tri hoat dong khi bj mat
dién thoang qua va dai dién 4p hoat dong
rong phu hgp v61 nhitng noi dién chap

chon.

Chirc nang timer,

Tich hop b cai dit thoi gian tré va bo
dém dé phu hop véi cac tmg dung khac

counter
nhau
Lam ting ddc tinh momen cua diéu
Churc nang bu B . .
khién V/F khi dong co lam viéc & toc do
moment .
thap
b, Théng sé cdi dat bié’n7 tan sir dung trong dé tai.
_Cai dat diu khién:
P00.01=0 : Chon 1énh chay/ dung tir ban phim
P00.03 = 50.00 Hz : Tan s0 max
P00.04 = 50.00 Hz : Tan s0 ngudng trén
P00.05 = 00.00 Hz : Tan s6 ngudng dudi
P00.06 = 02 ~  Dat tan s6 bang ngd Al (0 - 10 V)
_Cai dat thong s6 Motor :
P02.01 = 0.8 kW : Cong suat dinh mirc ciia motor
P02.02 =50 Hz : Tan s6 dinh mtrc cua motor
P02.03 = 2850 RPM : Toéc d6 dinh mirc ciia motor
P02.04 =220V : Bién ap dinh murc cia motor
P02.05=36 A : Cuong do dong dién dinh mirc cua motor
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2.2.2. Cam bién siéu am.
2.2.2.1. Khéi quat chung.

v/

%
-

)’)""" @“’// d

Hinh 2.4. M6t so loai cam bién si€u 4am

Cam bién siéu am c6 nhiéu loai tuy theo cong dung nhu dé nhan biét
vat trong khoang cach gan hay xa, nhan biét cac vat co tinh chat khac nhau va
trong nhiing diéu kién hoat dong khac nhau ma nguoi ta ché tao ra cac loai
cam bién siéu am ciing khac nhau.
2.2.2.2. Cam bién siéu &m va nguyén tic TOF (Time Of Flight).

Song siéu am duoc truyén di trong khong khi voi van téc khoang
343m/s. Néu mot cam bién phat ra song siéu am va thu vé cac song phan xa
ddng thoi, do duoc khoang thoi gian tir luc phat di téi lac thu vé, thi may tinh
c¢6 thé xac dinh dugc quing duong ma soéng di chuyén trong khong gian.
Quing duong di chuyén cua song sé bang 2 1an khoang cach tir cam bién t6i
chudng ngoai vat, theo hudng phat cua song si€u am. Hay khoang cach &r cam
bién t6i chuéng ngoai vat s& duoc tinh theo nguyén Iy TOF:

t
d=v Xx-
2

Thai gian

- e— -
Sremn|

Thai gian /2T

Hinh 2.5. Nguyén tic TOF
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2.2.2.3. TAm quét ciia cam bién siéu Am.

Cam bién siéu am c6 thé dugc md hinh hoa tanh mot hinh quat, trong
d6 cac diém ¢ gitta dudong nhu khong c6 chudéng ngai vat, con cac diém trén
bién thi dudng nhu c6 chudng ngai vat nam & dau do.

A
Khoang cach R Khoang sai 0

Co vt can

»>
$ Vi tri do duoc

Hinh 2.6. Tam quét ciia cam bién siéu am

2.2.2.4. Gi6i thiéu cam bién siéu 4m SRF-06 sir dung trong dé tai.

- Thong s6 k¥ thuat:
bién 4p vao :9-24VDC
Dong dién ra :4-20 mA

Khoéang cach nho nhat  :2 cm
Khoang cach 16n nhat  : 510 cm
Tho1t gian dao dong : 70 —100 ms

Hinh 2.7. Cam bién siéu Am SRF-06
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2.2.3. B§ ngudn 1 chiéu.
2.2.3.1. Khéi quat chung.

Ngudn mét chiéu c6 nhiém vu cung cip ning luong cho cic mach va
thiét bi dién tt hoat dong, nang luong mot chiéu cta no téng quat duoc léy tu
ngudn xoay chiéu thong qua qué trinh bién doi trong ngudn mot chiéu.

T

U:

U Bién dp Chinh Iuu B6 loc Onip
— (on dong)

Hinh 2.8. So d6 khéi nguén mot chiéu

Dién ap xoay chiéu duoc dua vao mdy bién ap, may bién ap c6 nhiém
vu bién d6i cap dién 4p xoay chiéu nay sang cip dién ap khac phu hop véi
yéu cau ting loai mach, dién ap sau khi qua bién 4p dugc dua vao mach chinh
luu bién dién ap xoay chiéu thanh dién ap mot chiéu, dién ap dau ra bo chinh
Iuu con chira nhiéu thanh phan nhidu nén dua qua bo loc dé khir nhiéu, sau d6
dua vao bo on ap(6n dong) dé 6n dinh dién ap hodc dong dién nhim dam bao
tinh tin cdy dau ra(dién ap ludn 6n dinh) cung cip cho mach hodc cac thiét bi
dién tur.

Trén thuc té c6 nhiéu loai nguén mét chiéu khac nhau, cac cép dién ap
khac nhau nhu: 2,5V, 5V, 12V, 24V, 48V ...Ngoai cac ngudn cé mdt cap
dién ap duy nhit con c6 cac loai ngudén mét chiéu da nang, ngudn co nhiéu

ngd ra twong g nhiéu cap dién ap.

57:! SEE
===

-s?.’-

0})‘| b

S
[ (AC) . +TVJLL]

Hinh 2.9. M6t s6 ngudn mot chiéu théng dung
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2.2.4. Dong co bom.
2.2.4.1. Khéi quat chung.

Nguyén 1y 1am viéc cua dong co bom 1a dira vao chuyén dong quay cia
dong co dién, dong co bom sir dung chuyén dong quay d6 dé hut chat long tir
dau vao va day chat long dén dau ra nhd ap suit tir chuyén dong quay cia
dong co dién. Ngoai dong co bom chat long mot chiéu con ¢6 cac loai dong
co bom 2 chicu
2.2.4.2. Dong co bom st dung trong moé hinh.

MBS hinh st dung dong co khong dong bo 3 pha cé thong sb ki thuit co

ban nhu sau :
Cong suat - 0.75 kW.
Tan sb : 50 Hz
Pién ap : 220V (PAu tam giac), 380V (Piu sao).
Cuong do dong dién : 3.2 A (PAu tam giac), 1.6 A (Pau sao).
Téc do : 2850 RPM

Hinh 2.10. Bong co bom str dung trong mo hinh
2.3. KET LUAN CHUONG 2.
No6i dung chinh ctia chuong 1a tim hiéu céc thiét bi st dung trong md hinh,
trinh bay nguyén 1y 1am viéc, rng dung cua cac thiét bi d6 trong thuc tién va

gidi thiéu mot so thiét bi lién quan.
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CHUONG 3.
TIM HIEU VE THIET BI PIEU KHIEN

3.1. TONG QUAN VE PIEU KHIEN VA LAP TRINH PLC.
3.1.1. Piéu khién lap trinh 1a gi?

PLC la viét tit ciia Programmable Logic Controller La thiét bi diéu
khién 1ap trinh duoc, cho phép thuc hién linh hoat cac thuét toan diéu khén
Logic thong qua mdt ngdn ngir 1ap trinh.

Piéu khién l1ap trinh PLC thuc chat 1a mét may tinh dién t& duoc su
dung trong cac qua trinh ty dong hod trong cong nghiép.

3.1.2. Uu khuyét diém ciia PLC.
3.1.2.1. Uu diém cha PLC.

Thiét bi diéu khién 1ap trinh PLC c¢6 mét s6 uu diém sau:

- Chuong trinh PLC dé dang thay d6i va sira chita: Mot khi mubn thay
d6i chuong trinh diéu khién thi chi can lap trinh lai, va ngoai ra nguoi lap
trinh duoc trang bi cic cong cu phan mém dé tim ra 16i ca phan cing va phan
mém, tir d6 stra chita thay thé hay theo ddi dugc ca phan cimg va phan mém
dé dang hon.

- Céc tin hiéu dua ra tir bd PLC c6 d0 tin cdy cao hon so véi cac tin
hiéu duoc cép tir bo diéu khién bang role.

- Lap trinh d& dang, ngon ngir lap trinh PLC dé hiéu, d& hoc.

- Gon nhe, dé dang di chuyén va lap dit.

- b0 nhd c6 dung luong 16n, nap va xoa dé dang, chira dugc nhiing
chuong trinh phtrc tap.

- B¢ chinh xac cao, kha nang xtr Iy nhanh.

- Hoat dong t6t va tin cdy trong mdi trudong cong nghiép.
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- Giao tiép duoc v6i nhiéu thiét bi khac nhu may tinh, mang, cac thiét
bi diéu khién khac.
3.1.2.2. Khuyét diém caa PLC.

- Do chwa dugc tiéu chuan hoa nén c6 nhiéu cong ty san xuat PLC st
dung nhiéu loai ngdn ngir 1ap trinh khac nhau, dan dén thiéu tinh thong nhat
toan cuc vé hop thirc hoa.

- Trong cic mach diéu khién quy mé nho thi gia PLC dit hon viéc st
dung role dé diéu khién.

3.1.3. CAu tric cia PLC.
3.1.3.1. Céu tric chung cia PLC.

Hé théng PLC thuong c6 5 bd phan co ban: Thiét bi 1ap trinh, bd vi xtr

ly, BO nhd, giao dién nhap/xuat(I/O), ngudn cung cap.

Thiét bi lap
trinh
B6 nhd
Au va > > A —
—»  Dauviao B vi xtt Iy Daura ;
— (IN) P < (OUT) >
A

Nguén cung c:";.p

Hinh 3.1. Céu tric cia PLC
a.Bo vi xu Iy.
B0 vi xtr Iy con goi 1a bg xur 1y trung tdm(CPU), thuc hién chitc nang
bién dich cac tin hi¢u nhap, va thuc hi¢n chirc nang diéu khién theo chuong
trinh duogc luu trong bd nho cia CPU, truyén cac tin hiéu dudi dang tin hi¢u

dén cac thiét bi nhap xuét
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b.Nguén cung cap.

Bo nguodn ¢6 nhiém vu chuyén d6i dién ap AC thanh dién ap thiap DC
(5V) can thiét cho bd xir Iy va cac mach dién c6 trong cac module giao dién
nhap va xuét.

C. Bo nho.

Bd nhd 1a noi luu chuong trinh dugc sir dung cho céc hoat dong diéu
khién, duéi sy kiém tra ctia bo vi xt Iy.

Trong hé théng PLC c6 nhiéu loai bd nhé:

- B6 nhé chi dé doc ROM (Read Only Memory) cung cip dung lugng
lwru trir cho hé diéu hanh va dit liéu ¢b dinh duoc CPU st dung.

- B6 nhé truy cdp ngau nhién RAM (Ramden Accept Memory) danh
cho chuong trinh cia nguoi dung.

- B nh¢ truy cap ngau nhién RAM danh cho dit liéu. Pay 1a noi luu
trir thong tin theo trang thai cia cac thiét bi nhap, xuat, cac gia tri ciia dong ho
thoi chuan céc bd dém va cac thiét bi ngi vi khdc. RAM dit lidu d6i khi duoc
xem la bang dit liéu hodc bang ghi. Mot phan ctia b nhd nay, khéi dia chi,
danh cho céc dia chi ngd vao, ngo ra, cung vdi trang thai ciia ngd vao va ngd
ra do. Mot phﬁn danh cho dir li€u duoc cai dat trude, va mot ph?m khac danh
dé luu trix cac gia tri ctia bd dém, cac gia tri ctia dong ho thoi chuan, vv...

- Bo nhd chi doc ¢o thé xoa va 1ap trinh duoc (EPROM) La cac ROM
c¢6 thé duoc 1ap trinh, sau d6 cac chuong trinh nay duoc thuong tra trong
ROM.

Nguoi dung co thé thay doi chuwong trinh va dit liéu trong RAM. Tét ca
cac PLC déu c6 mot lugng RAM nhat dinh dé luu chuong trinh do ngudi
dung cai dat va dir liu chuong trinh. Tuy nhién dé tranh mat mat chuong
trinh khi ngudn cong suét bi ngat, PLC st dung dc quy dé duy tri ndi dung
RAM trong mot thoi gian. Sau khi dugc cai dat vao RAM chuong trinh co6 thé

dugc tai vao vi mach cia b nhd EPROM, thuong 1a module c6 khoa ndi véi
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PLC, do d6 chuong trinh trd thanh vinh ctru. Ngoai ra con c6 cac bo dém tam

thoi luu trit cac kénh nhap/xuét (1/0).

Dung luong Iuu trit cia bd nhé dugc xac dinh bﬁng sb luong tir nhi
phan co thé luu trit duge. Nhu vay néu dung luong bd nhé 1a 256 tir, bd nhéd
c6 thé luu trir 256x8 = 2048 bit, néu sir dung cac tir 8 bit va 256x16 = 4096
bit néu sir dung céc tir 16 bit.

d. Thiét bi ldp trinh.

Thiét bi 1ap trinh duoc st dung dé nhap chuong trinh vao bd nhd cia
bd xir Iy. Chuong trinh duoc viét trén thiét bi nay sau d6 dugc chuyén dén bd
nhé cua PLC.

e. Cdac phan nhdp — xuat.

La noi bo Vi xtr Iy nhan cac thong tin tir cac thiét bi ngoai vi va truyén
thong tin dén céac thiét bi bén ngoai. Tin hiéu nhap co thé dén tir cac cong tic,
nGt 4n hodc tir cac bd cam bién... Cac thiét bi xuét ¢ thé dén cac cudn day
3.1.3.2. Céu triic bd nhé cia PLC.

Bo diéu khién 1ap trinh S7 - 200 duoc chia thanh 4 ving nhé. Voi mot
tu dién c6 nhiém vu duy tri dit liéu trong thoi gian nhat dinh khi mat ngudn bo
nhé S7 - 200 co tinh nang dong cao, doc va ghi trong pham vi toan vung loai
trir cac bit nhé dic biét SM (Special Memory) chi ¢6 thé truy nhap dé doc.

e Vung chwong trinh: La ving bo nhé duge sit dung dé luu trit cac 1énh
chuong trinh vung nay thudc bo nh¢ trong doc va ghi duge.

e Vung tham sé: La ving luu gilt cic tham s6 nhu: tir khod, dia chi
tram...cling giéng nhu ving chuong trinh thudc bd nhd trong doc va ghi
duoc.

e Vung dir liéu: La ving nhé dong duoc st dung dé cat cac dir lidu cua
chuong trinh bao gdm céc két qua cac phép tinh, noé duoc truy cip theo
tirng bit ting byte, vung nay duoc chia thanh nhitng vung nhd voi cac

cong dung khéc nhau.
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Ving churong

Chuong trinh [« Churong trinh
trinh g £
C — Vung tham O [« Tham sb < Tham s6
1 Ving dit liéu |« Dir liéu < Dir liéu
Ving déi tuong EEPROM B nhé ngoai

Hinh 3.2. C4u trac bo nhé RAM, EPPROM

+Vung | (Input image register): La ving nhé gém 16 byte I (doc/ghi): 1.0 +
1.15
+ Ving Q (Output image register): La ving nhd gdm 16 byte Q (doc/ghi):
Q.0+ Q.15
+\Vung M (Internal memory bits): La ving nhd gdm c6 32 byte M (doc/ghi):
M.0 + M.31
+Vung V (Variable memory): La ving nhé gdm c6 10240 byte V (doc/ghi):
V.0 + V10239
+VUng SM (special memory): 1 viing nhé gom:

+ 194 byte cia CPU chia lam hai phan: SMO - SM29 chi doc SM30 -

SM194 (doc/ghi).

+ SM200 - SM549 doc/ghi ctia cac module mé rong.

e Vung doi twgng: 1a timer (dinh thi), count (bo dém) tdc dd cao va cac
cong vao/ra tuong ty dugc dit trong ving nhd cudi cing ving nay khong
thudc kiéu non — volatile(khong thay d6i) nhung doc ghi duoc.

- Timer (b dinh thoi): doc/ghi TO + T255

- Counter (bd dém): doc/ghi CO + C255

- B6 dém vao analog (ghi): AIWO0 =+ AIW30
- B6 dém ra analog (ghi): AQWO0 + AQW30
- Accumulator (thanh ghi): ACO + AC3
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- B6 dém tdc @6 cao: HSCO + HSC5
3.1.4. Nguyén ly hoat dong caa PLC.

PLC thyuc hién chuong trinh theo chu trinh lip. Mdi vong lip duoc goi
la vong quét (scan). Mdi vong quét duge bat dau bang giai doan doc dit liéu
tir cac céng vao vung bd dém ao, tiép theo 1a giai doan thuc hién chuong
trinh. Trong timg ving quét, chuong trinh duoc thuc hién bang 1énh dau tién
va két thuc tai 1énh két thuc, sau giai doan thuc hién chuong trinh 1a giai doan
truyén thong ndi bo va kiém tra 18i. Vong quét két thuc bang giai doan chuyén
cac ndi dung cua bd dém do to1 cac céng dau ra.

Nhu vay, tai thoi diém thuc hién 1énh vao/ra, thong thuong 1énh khong
1am viéc tryc tiép vdi cong vao/ra ma chi théng qua bd dém 4o cua cong trong
ving nhé tham sd, viéc truyén thong gitta bd dém ao voi cac thiét bi ngoai vi
trong giai doan chuyén dit liéu tir cong vao téi dau vao I va giai doan chuyén
dir liéu tir d4u ra Q t6i cong ra do CPU quan 1y. Khi gip 1énh vao/ra ngay lap
ttc thi hé thong s& cho dimg moi cong viéc khac, ngay ca chuong trinh xir 1y
ngét, dé thuc hién 1énh nay mot cach truc tiép Vo1 céng vao/ra.

Néu st dung cac ché do ngit, chung trinh con twong mg véi ting tin
hiéu ngét dugc soan thdo va cai diat nhu mdt bd phan cua chuong trinh.
Chuong trinh xir Iy ngét chi dugc thyuc hién trong vong quét khi xuat hién tin
hiéu bao ngat va co thé xay ra & bat ctr thoi diém ndo trong vong quét.

3.2. PIEU KHIEN LAP TRINH VOI SIMATIC S7-200.
3.2.1. Téng quan vé PLC S7-200.

PLC S7-200 1a hé thdng diéu khién lap trinh logic ciia hing dién tir
SIEMEM cua Puc. Co hé lap trinh mém déo, phdi ghép don gian thudn tién
gilra h¢ théng diéu khién va hé théng dong luc trong diéu khién tu dong td
hop cac thiét bi dién hodc cac qua trinh san xuat trong cong nghiép.
3.2.2.Céc dong va théng sé k¥ thuat caa PLC S7-200 hang SIEMEN.

- Véi dong PLC S7 - 200, SIEMEN c¢6 cac ho CPU co ban sau:
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+ Ho 21x: 212, 214, 216, 218. V61 ho CPU nay do co nhiéu nhuge
diém khong con phu hop voi cac hé théng diéu khién hién dai nén da it duogc
st dung

+ Ho 22x: 222, 224, 226, 228. Pay la dong CPU duogc st dung rat
nhiéu hién nay vi toc d6 xur 1y cao, két cau linh hoat.

Ngoai ra cac hé thong PLC ctiia SIEMEN hién nay di phat trién ¢ muc
cao hon (S7-300, S7-400, S7-1200) va ¢ tinh chat mé rong phan ctng nén co
thé ghép ndi thém cac md dun khac ting kha nang thuc hién cong viéc ctia hé
théng PLC.
3.2.3.Cau hinh phan cing PLC S7-200.

S7-200 1a thiét bj diéu khién lap trinh loai nho ctia hing siemens (CHLB
Puc) co cau trac theo kiéu modul va ¢ cac modul mo rong. Cac modul nay
duoc str dung cho nhiéu tng dung khac nhau. Thanh phan co ban ctia S7-200 1a
khéi vi xtr Iy CPU 212 va CPU 224. Vé hinh thirc bén ngoai, sy khac nhau cia
hai loai CPU nay nhan biét duoc qua sé dau vao /ra va ngudn cung cap.

- CPU 212 c6 8 cong vao va 6 cong ra, c6 kha ning mo rong bang 2
modul mo rong.

- CPU 224 c6 14 cong vao va 10 cong ra, c6 kha ning mo rong thém
bang 7 modul mé rong.

- $7-200 c6 nhiéu loai modul mé rong khac nhau.

e CPU 224 bao gom:

- 2048 tlr don (4k byte) thudc mién nhé doc/ghi dé luu chuong trinh.

- 2048 tir don (4K byte) kiéu doc/ghi dé luu dit liéu

- 14 cbng vao va 10 cong ra logic

- C6 7 modul mo rong dé thém cong vao/ra bao gém ca modul anolog

- Tong sb cong vao/ra cuc dai 1a 64 cong vao va 64 cong ra

- 128 timer chia lam 3 loai theo d0 phan giai khac nhau: 4 timer Ims,

16 timer 10 ms, 108 timer 100ms
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- 128 bd dém chia lam 2 loai: chi dém tién va vira dém tién vira dém
lui.

- 688 bit nh¢ dic biét dung dé thong béo trang thai va dat ché do lam
viéc

- Cac ché d6 ngit va xur 1y ngat gdm: Ngat truyén thong, ngit suon 1én
hodc suon xubng, ngit theo thdi gian, ngit cua bo dém tdc do cao va ngit
truyén xung.

- B6 dém xung nhip cao voi nhip 2 KHz va 7KHz

- Bo phat xung nhanh cho day xung kiéu PTO hoic kiéu PWM

- BO diéu chinh tuong tu

- Toan bd ving nhé khong bi mat dir liéu trong khoang 190 gio khi
PLC bi mat ngudn nudi.

3.2.4. Tap lénh co ban cia PLC S7-200.
3.2.4.1. Cu triic chwong trinh.

Chuong trinh cho S7 — 200 ¢6 cdu trac bao gdm chwong trinh chinh
(main program) sau d6 dén cac chuong trinh con va cac chuong trinh xir 1i
ngat. Chuong trinh chinh duoc két thuc bang 1énh két thuc chuong trinh
(MEND).Chuong trinh con 1a mdt bd phan ctua chuong trinh, cac chuong
trinh con phai dugc viét sau 1énh két thic chuwong trinh chinh d6 13 1énh
(MEND).

Cac chuong trinh con dugc nhém lai thanh mdt nhom ngay sau chuong
trinh chinh sau d6 dén ngay cac chuwong trinh xir li ngat, bang cach viét nhu
vay cAu tric chuong trinh dugc rd rang va thuan tién hon trong doc chuong
trinh, c6 thé tron 1an cac chuong trinh con va chuong trinh xir 1i ngat dang sau
chuong trinh chinh.
3.2.4.2. Phwong phap lap trinh PLC véi phan mém STEP7- Micro/WIN32.

Phan mém dung cho S7-200 gdm céac phuong phap co ban:

+ Phuong phap hinh thang (lader logic - viét tit 1a LAD).

29



+ Phuong phap liét ké 1énh (Statemennt List - viét tat 1 STL).

+ Phuong phap so d6 khdi chiic nang (Funtion Block Diagram - viét tat

la FBD).

Chuong trinh duoc viét theo kiéu LAD thiét bi lap trinh s€ tao ra mot
chuong trinh theo kiéu STL tuwong tmg. Nhung nguoc lai khong phai tat ca
cac chuong trinh viét theo kiéu STL déu c6 thé chuyén sang dang LAD.
3.2.4.3. Cac nhém Iénh sir dung trong phan mém STEP7- Micro/WIN32.

- Nhém 1énh khong diéu kién: Cac 1énh ma khi thuc hién thi 1am viéc doc 1ap
khong phu thudc vao gia tri logic cta ngan xép.

- Nhom 1énh c6 diéu kién: Céc 1énh chi thue hién duoc khi bit dau tién
clia ngin xép co gia tri logic bang 1.

- Nhém 1énh dat nhan: Cac nhan 1énh danh dau vi tri trong tap 1énh.

Ca hai phuong phap LAD va STL déu sir dung ki hiéu I dé chi viéc
thyuc hién tirc thoi (Immediately) tirc 1a gid tri dugc chi dan trong 1énh vira d-
woc chuyén vao thanh ghi 4o vira dong thdi duoc chuyén dén tiép diém chi
dan trong 1énh ngay khi 1énh duoc thuc hién chir khong phai cho dén giai
doan trao doi v&i ngoai vi ctia vong quét. Pidu do khac véi 1énh khong tic
thoi 1a gia tr1 duogc chi dinh trong Iénh chi dugc chuyén vao thanh ghi 4o khi
thuc hién 1énh.
3.2.4.4. Cac Iénh Timer, Counter.

+ Timer:

La bo tao thdi gian tré gita tin hiéu vao va tin hiéu ra, nén trong diéu
khién thuong duoc goi 13 khau tré. Néu ki hiéu (logic) vao 13 x (1) va thoi gian
tré 1a t thi tin hiéu ra cta Timer 1a x (I-t). Trong S7-200 c6 hai loai Timer khac
nhau:

- Timer tao thoi gian tré khong c6 nhé (On Delay Timer).

- Ki hi¢u 1a TON.
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- Timer tao thoi gian tré c6 nhé (Retentive On - Delay Timer), ki hiéu
TONR.

Hai loai Timer ndy phan biét nhau boi phan tng cua chung dbi véi tin
hiéu vao. Ca hai loai déu bat dau tao thoi gian tré tir thoi diém c6 suon 1én cla
tin hiéu vao. Nhung TON s& ty RESET khi mat tin hiéu vao. TON duoc dung
dé tao thoi gian tré trong mot khoang thoi gian. O TONR thi thoi gian tré d-
woc tao ra trong nhiéu khoang khac nhau.

+ Counter:

La bd dém thuc hién chic ning dém sudn 1én ctia xung. S7- 200 c6 ba
loai bo dém: B6 dém 1én (CTU), bo dém lén/xudéng (CTUD) va bd dém
xubng. Bo dém 18m dém sd sudn cua xung vao, tirc 13 dém s 1an thay doi
trang thai logic tir 0 dén 1 cua tin hiéu. S6 sudon xung dém dugc ghi vao hai
thanh ghi 2 byte ctia bd dém, goi 1a thanh ghi C - word.

No6i dung cua C - word, dugc goi la gia tri tic thoi ctia bo dém, ludn
dugc so sanh véi gia tri ddt trude cua bd dém, ki hiéu 1a PV

Khi gid tri ¢ém ttc thoi bang hodc 16n hon gia tri dit trude thi bo dém
béo ra ngoai bang cach dat gia tri logic 1 vao bit dic biét ciia né, duge goi 1a
C - bit. Truong hop gid tri dém con nho hon gia tri dat trude thi C - bit ¢6 gia
tri logic bang 0.

Khac véi cac Timer, cac Counter déu co chin ndi véi tin hidu diéu
khién xo4 dé thyc hién dat lai ché do khoi phat ban dau (reset) cho bo dém, d-
uoc ki hiéu béng chit cai R trong LAD, hay dugc qui dinh 1a trang thai bit dau
tién ctia ngan xép trong 1énh STL. B6 dém dugc Reset khi tin hiéu x0a nay c6
muc 1 hoac khi 1énh R (reset) dugc thuc hién voi C - bit. Khi bo dém reset thi
ca C - word va C - bit déu nhan gia trj 0.

Bo dém 1én/xuéng CTUD thyc hién dém tién khi gip suon 1én cua
xung vao cong dém 1én, ki hiéu 1a CU trong LAD hodc bit thir 3 ngan xép

trong STL, va dém xudng khi gdp suon Ién cia xung vao cong dém xuong, ki
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hiéu 1a CD trong LAD hodc bit thir 2 trong ngin xép STL. Viéc xo0a bo dém
CTUD ciing ¢6 hai cach tuong ty nhu bo dém CTU.

Ngoai ra con c6 bd dém Xuéng CTD, nguoc voi bo dém 1én, khi gia tri
dau vao thay doi trang thai tir 0 1én 1 thi bo dém giam xubng 1 gia tri, khi
bang gia tri dat thi C-Bit cia bd dém thay d6i trang thai.

+ Cu phap khai bao Counter trong LAD va STL nhu sau:
( O day chi gidi thiéu vé bo ¢ém 1én CTD va bo d¢ém 1én/xuéng CTUD)
3.2.4.5. Cac Iénh so sanh trong STEP7- Micro/WIN32.

Néu cac quyét dinh vé diéu khién dugc thuc hién khi can c6 su so sanh
thi c6 thé su dung 1énh so sanh theo byte, tur hay tir kép (gia tri thuc hoac
nguyén). Nhiing 1énh so sanh thuong la: So sanh nho hon hoidc bang (<=), so
sanh bang (=), so sanh 16n hon hoic bang (>=).

Khi so sanh cac gia tri cua byte thi khong can phai dé ¥ dén dau cua
toan hang, nguoc lai khi so sanh cac tir hoac tir kép vdi nhau thi phai dé N dén
ddu cua cac toan hang 1a bit cao nhét trong tir hodc tir kép. Két qua cta phép
so sanh co gia tri bang 0 (néu ding) hodc 1 (néu sai) nén c6 thé su dung két
hop cuing vai cac 1énh logic VD, A, O. Bé tao dugc cac phép so sanh ma S7 -
200 khong c6 1énh twong Gmg nhu: So sanh khong bang nhau (< >), so sanh
nhé hon (<) hodc so sanh 16n hon (>),c6 thé tao dugc nho két hop 1énh NOT
voi1 cac Iénh da c6 (=, >= va <=).

3.2.5. Tim hiéu vé CPU 224 ciia Siemens.
Bang 3.1 : Thong s6 k¥ thuat cia CPU 224

Feature CPU 224 Feature CPU 224
Physical Size of 120.5x80x62 | Instructions
Unit
Memory Counters/Timers 256/256
Program(EPPRO 4098 Words | Word in/Word out 32/32
M)
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Feature CPU 224 Feature CPU 224
User data 2560 Words | Sequential control 256
relays
User program EEPROM | For/next loops Yes
storage
Data backup(super 190 hours Integer math Yes
capa...)
Inputs/Outputs (1/0) Real math Yes
Local I/0 14in/10out | Enhanced Features
Expansion 7 Modules Built-in high- 6H/W(20KHz)
Modules(max) spead counter
Total (1/0) Analog 2
adjustments
o 2(20KHz,
Digital I/0 Image | 256(1281/1280 | Pulse outputs
) DC only)
size )
_ o 1 transmit/
Analog 1/0 Image 32in/32out | Communication _
) _ 2 receive
size interrupts
_ _ _ 2
Instructions Timed interrupts
(I msto
255ms)
boolean execution 0.37 us Hardware input 4, input fitter
speed interrupts
I/0 Image 1281 and 128Q | Real-time clock Yes(built-in)
Register
Intenal relays 256 Password Yes
protection
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+ Pic diém ngd vao ciia CPU 224:
- Muc logic 1: 24V/7TmA
- Muc Logic 0: Bén 5VDC/ImA
- bép tng thoi gian: 0.2ms
- bia chi ngo vao: Ix.x(14)
+ Pic diém ngd ra ciia CPU 224:
- Dién 4p tac dong: 24-28VDC/2A
- Chiu qua dong dén 7A
- Dién tré cach ly nho nhit: 100MQ
- Thoi gian chuyén mach toi da: 10ms

- bia chi ngo ra Qx.x(10)

Hinh 3.3. PLC S7-200 CPU 224 ctia Siemens

3.2.6. Tim hiéu vé Modul mé réng trong S7-200.

bi kem vo1 PLC S7-200 1a cac Modul mé rong c6 chlic nang mé rong
thém cac cong vao ra cho PLC, trong d6 c6 2 loai modul mé rong 1a Modul
Analog va Modul vao ra $0. Tuy vao cac ung dung cu thé dé lua chon cac loai
modul khac nhau.
3.2.6.1. Modul Analog.

a. Khai quat vé modul Analog.
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+ Khdi niém: Module analog 1a mot cong cu dé xt I cac tin hiéu tuwong
tu théng qua viée xtr I cac tin hiéu sé.
+ Analog input: Thuc chat nd 1a mot bo bién d6i twong tu - s6 (A/D).
N6 chuyén tin hiéu tuong tu & dau vao thanh cac con sb & ddu ra. Dung dé két
ndi céc thiét bi do vdi bd diéu khién: chéng han nhu do nhiét do, mirc nuoc. ..
+ Analog output: Analog output ciing 1a mot phan ctua module analog.
Thuc chit n6 1a mot bod bién doi sb tuong tu (D/A). N6 chuyén tin hiéu sb &
dau vao thanh tin hiéu tuong tu & dau ra. Dung dé diéu khién céc thiét bi véi
dai do twong tu. Chang han nhu diéu khién Van mé véi goc tir 0-100%, hay
diéu khién toc d6 bién tan 0-50Hz.
+ Thong sb hoat dong cia Modul Analog Input
- Dinh dang dir liéu: Ludng cuc (-32000—32000 gbém 11 bit
va 1 bi ddu), Pon cuc (0—32000 gdm 12bit)
- Tro khang ngd vao: >10ML; loai ngd vao: Visai
- Dién ap hoat dong: 20V—28.8V
- Sai sb cuc dai: 2% cua tim do
+ Thong sb hoat dong ctia Modul Analog Output
- Dién tré ngd ra ap: Ryin = 50002
- Dién tré ngd ra dong: Ryin = 500Q2
- Tam ngd ra ap: -10V—10V
- Tam ngd ra dong: 0—20mA
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EM 235
Al4/a01 128it

’
T —

= 235-0Kn22.0“0 -

Hinh 3.4. Modul EM235 ctia hang Siemen
b. Két noi vao ra Modul Analog.

Tin hiéu dién ap hodc dong dién dugc dwa dén cac chan vao cua Modul,
tuong Ung véi su bién thién cua dong dién hoac dién &p thi Modul xu 1y ra
dang sb bién thién trong khoang tir -32000 dén 32000 ddi véi tin hiéu ludng
cuec, tlr 0 dén 32000 di véi tin hi¢u don cuc

Tin hiéu ra dugc Modul xtr 1y ciing bién thién trong khoang tir -

32000—32000 (ludng cuc) va tir 0 —32000(don cuc).

EM 235 Analog Combination

4 Inputs/1 Output

(BEST 235-0KD22-0XA0) o FE”’TE“L .
Voltage 1 ] I

) @ ) Unused |{: 2|:-m-=-.|
@@@@&@@@&&&@

IHAA* A- RB B+ B- RC C+ C- RD D+ D- |

250 Ohmes [(busit-in)
[ 1= 2 ][wo wvo o ||&-1[m=-c|_ Confguragon |

[

F'-:rwe-r

Hinh 3.5: So d6 két ndi Modul Analog EM235
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c. Cdu hinh ché do hoat dong.

O modul Analog ¢6 cac ché do hoat dong khac nhau voi cac d§ phan

giai cua dién ap va dong dién khac nhau. Tuy vao viéc chon cac ché do cua

ma ta c6 cac do phan giai khac nhau.

Trong phan Configuration ctia modul 13 mot bang gdm 6 Switch on/off,

ta c6 bang lua chon d phan giai nhu sau :

Bang 3.2: Do phan giai cia Modul Analog EM235

Unipolar
SWi1 SW2 SW3 Sw4 SW5 SW6 Full-Scale Input Resolution
ON OFF OFF ON OFF ON 0to 50 mV 125 uV
OFF ON OFF ON OFF ON 0to 100 mV 25uV
ON OFF OFF OFF ON ON 0to 500 mV 125wV
OFF ON OFF OFF ON ON 0to1V 250wV
ON OFF OFF OFF OFF ON Dto5V 1.25mV
ON OFF OFF OFF OFF ON Ote 20 mA 5 A
OFF ON OFF OFF OFF ON Oto 10V 25mY
Bipolar

SW1 SW2 SW3 SW4 SW5 SW6 Full-Scale Input Resolution
ON OFF OFF ON OFF OFF +25 mV 125 uV
OFF ON OFF ON OFF OFF +50 mV 25uV
OFF OFF ON ON OFF OFF +100 mV E0uv
ON OFF OFF OFF ON OFF +250 mV 125wV
OFF ON OFF OFF ON OFF +500 mV 260 uV
OFF OFF ON OFF ON OFF HV 500 uV
ON OFF OFF OFF OFF OFF +25V 126 mV
OFF ON OFF OFF OFF OFF +HV 25mY
OFF OFF ON OFF OFF OFF +0V 5mV

d. Hiéu chinh ngd vao Modul Analog

Pé hiéu chinh ngd vao Modul moét cach chinh xac ta can thuc hién :

Tat ngudén Modul va chon tim ngd vao(P9 phén giai-
Configuration).

Bat ngudn CPU va Modul, doi 6n ding trong khoang 15 phut.
Str dung transmitter, ngudn ap, ngudn dong dé cap gia tri 0
d6i voi 1 trong sb cac ngd vao.

Poc gia tri bao vé bai CPU.

Chinh bién trd offset cho dén khi gia tri vao 14 0

Cép gia tri full-scale vao cho input.

Chinh bién trd Gain dé gia tri doc vé 1a 32000.
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3.3. THUAT TOAN PIEU KHIEN PID TRONG S7-200.
3.3.1 Giéi thi¢u b diéu khién PID.

Bo diéu khién PID 1a bo diéu khién vong kin, dugc sir dung rong rai

trong cong nghiép. B diéu khién PID duogc sir dung dé diéu chinh sai léch

gitra gid tri do dugc cua hé théng(Process Variable-PV) Véi gid tri dat(Set

Point-SP) bang cach tinh toan va diéu chinh gia tri & ngd ra.

Moét bo diéu khién gém 3 thanh phﬁn :

- P (Proportional) : Tao tin hiéu diéu khién ti 1& voi sai léch(e-

error).

- | (Integral) : Tao tin hiéu diéu khién ti 1& véi tich phan theo

thoi gian cua sai 1éch

- D (Derivative) : Tao tin hiéu diéu khién ti 1 v&i vi phan theo

thoi gian cua sai 1€ch.

. -
Setpoint

I)

K _e(r)

0r -

| .R',je{r}dr

() o

Hinh 3.6: So d6 hé théng diéu khién dung PID

Tuy vao cac doi tugng diéu khién khac nhau, yéu cau cong nghé khac

nhau, ma lya chon cac bd diéu khién khac nhau.

3.3.2. B§ diéu khién ti 1&(P).

Khau P tao ra tin hi¢u diéu khién ti 1€ voi gid tri cia sai I¢ch. Viée nay

dugc thyce hién bang cach nhéan sai so € vo1 hang s6 K, goi 1a hang so ti I€.

Ta c¢6 cong thirc : Py = Kp.e(t)

Trong do :
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+ Pout : Gid tri ngo ra
+ K, : Hang s6 ti 1&
+ e(error) : Sai Iéch, E = SP — PV
So db khéi ciia khau P : (Puong dic tinh P 13 mot duong thiang song

song truc hoanh)

e(t) ult)
— -

Ham truyén cta khau P: Gp(s) = K,

Néu chi c6 khau P thi trong moi trudng hop sai s6 tinh ludn xuat hién,
trir khi gia tri ddu vao cta hé thong bang 0 hodc da bang véi gia tri mong
mudn.

- Néuhé s K, qua 16n thi s€ 1am cho hé théng mat 6n dinh.
- Néu hé s6 K, nho s& lam cho b¢ diéu khién kém nhay, hogc
dap tmg cham. Hon nita tac dong diéu khién cta bd P s& qua

bé lam hé thong khong chinh xéac

- P

121

---- ref

10F

Hinh 3.7. Dap ting ctia khau P (ref: tin hiéu chuan, p: Khau P)
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3.3.3. B§ diéu khién tich phan(I).

Bo diéu khién tich phan(I) cong thém tong céc sai sd trude do vao gia
tri diéu khién. Viéc tinh téng cac sai s6 duoc thuc hién lién tuc cho dén khi
gia tri dat duoc bﬁng gia tri dat, va két qua la khi hé can bﬁng thi sai sb béng
khong.

Khau I dugc tinh theo cong thirc:

t
IOut = KIJ-E(t)jt
0

Trong do:
+ loy: Gia tr1 ngd ra khau I
+ K;: Hé s6 tich phan
+e: Sai s6, e = SP — PV
So d6 khoi khau I:

Ki
elt) ult)

Ham truyén khau I:

Uis) K, 1

E(s) s Ts

G(s) =

Khau I thuong di kém véi khau P, hop thanh bd diéu khién PI, néu chi

str dung khau I thi dap Gmg cuia hé thong s& cham va thudng bi giao dong.
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Hinh 3.8. Pap tng cta khau I va PI (ref: tin hiéu chuan, p: Khau P, i: khau I)

Tir d6 thi ta thdy khau I lam cho dép tng cua hé théng cham di rat
nhiéu, khau PI giup triét tiéu sai sb xac 1ap.

3.3.4. Bj diéu khién vi phan(D).

Bo diéu khién vi phan(D) cong thém toc do thay doi sai s6 vao gia tri
diéu khién ¢ ngd ra. Néu sai s6 thay doi nhanh thi s& tao ra thanh phan cong
thém vao gia tri diéu khién, Diéu ndy cai thién dap tng cta hé thong, gitp
trang thai cua hé thong thay d6i nhanh chong va nhanh chéng dat duoc gia tri
mong mudn.

Khau D dugc tinh theo cong thure :

Doy = Ky %
Trong do:
+ Dout: Ng0 ra khau D
+ Kg: Hé sb vi phan
+e: Sai s6,e=SP - PV
So d6 khoi khau D:

Kd
udty

elty . |

41



Ham truyén khau D:

G(s) =% =K,S

Khau D thuong di kém vé6i khau P, hop thanh b diéu khién PD, hoic
bd PI dé hop thanh bd diéu khién PID

12+

— - d
pd| |
---- ref

Hinh 3.9.D4p tmg cua khau D va PD (ref: tin hiéu chuan, p: Khau P,
d: khau D)
3.3.5. Tong hop 3 khau, b diéu khién PID.
Bo diéu khién PID 1a tong hop ghép song song 3 khau P,ID cé so d6

khoi nhu sau :

=(t)

[N

Dap ung cua b PID :
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Hinh 3.10. Pap tng cta khau PID (ref: tin hiéu chuan)
Phuong trinh b PID ly tudéng :
u(t) = K e(t) + K, j e(t)dt + K, de(t)
3.3.6. Thiét ké b PID.

Luat diéu khién thuong dugc chon trén co sé da xac dinh duge mo hinh
toan hoc cua ddi twong phai phu hop véi ddi twong ciing nhu théa min yéu
cau ciia bai toan thiét ké.

Trong truong hop khong thé xac dinh dugc mo hinh toan hoc cua doi
tuong, co thé tim luat diéu khién cling nhu cac tham s6 cua bo diéu khién
thong qua thuc nghiém. Ziegler va Nichols da dua ra phuong phap xac dinh
thong sb toi uu cta bo PID 1 dua trén d6 thi ham qua d6 cua d6i tuong hodc
dua trén cac gia tri t&1 han thu dugc qua thuc nghiém.
3.3.6.1. Thiét ké bd PID sir dung ham qua dé cia ddi twong.

Phuong phap nay con c6 tén 1a phuong phap thir nhét cua Ziegler —
Nichols. N6 ¢6 nhi¢ém vu xadc dinh cac thong $6 Ky, Ti, Tp cho cac b diéu
khién P, PI va PID trén co so doi twong c6 thé mo ta xap xi boi ham truyén
dat dang:

Ke s

G(s) =
S) Ts+ 1
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Sao cho hé thong nhanh chong vé trang thai xac 1ap va do vot 16 &,

khong vugt quéd mot gi61 han cho phép, khoang 40% so vd1 h(w) = lim h(t) :

t—o0

Ah_
h(e0)

<40%

max

o |

Ba tham s6 Ty (thoi gian tré), K (hé sé khuéch dai) va T (hang sb thoi
gian quan tinh) cia mé hinh x4p xi c¢6 thé xac dinh duoc gan ding tir d6 thi
ham quéd d6 h(t) cta ddi twong. Néu dbi tugng co dang nhu hinh 3.15a mo ta
thi tir ¢6 thi ham h(t) d6 ta doc ra duoc:

+T, l1a khoang thoi gian tin hi€u ra h(t) chua c6 phan ing ngay voi tin

hiéu kich thich 1(t) tai dau vao.

+ K 1a gia tri gidi han h(ew) = lim h(t)

t—w
Goi A 1a diém két thiic khoang thoi gian tré , tic 1a diém trén truc
hoanh c6 hoanh d9 bang T, Khi d6 T 14 khoang can thiét sau T; dé tiép tuyén
cua h(t) tai A dat dugc gia tri K.

Hinh 3.11. Xé4c dinh tham s6 cho m6 hinh x4p xi bac nhat c6 tré
Truong hop ham quéa do h(t) khong co dang ly tuéng nhu ¢ hinh 3.11a,
nhung c6 dang gan giong nhu hinh chit S ctia khau quéan tinh bac 2 hodc bac n
nhu mé ta & hinh 3.11b thi ba tham s6 K, T, T duoc xac dinh xép xi nhu sau:

+ K 1a gié tri gi61 han h(x).
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+ Ké duong tiép tuyén cta h(t) tai diém udn cta nd. Khi d6 T s& 1a hoanh
d6 giao diém cua tiép tuyén voi truc hoanh va T 1a khoang thoi gian can thiét
dé duong tiép tuyén di dugc tir gid tri 0 t&i dugce gia tri K.

Nhu vay ta thdy diéu kién dé ap dung duoc phuong phap xp xi mo
hinh bac nhat c6 tré cua dbi tuong 1a ddi twong phai 6n dinh, khéng c6 dao
dong va it nhat ham qua do cta nd phai c¢6 dang chir S. Sau khi d3 co cac
tham s6 cho md hinh xép xi cia dbi tuong, ta chon cac thong sb ctia bo diéu
khién theo bang sau:

Bing 3.3: Lua chon thong s6 bo diéu khién theo phuong phap Ziegler —

Nichols
Bo diéu Kp T, To
khién
P T
K.T, ) )
T 10
Pl 0.9 K.T, ?Tt )
121 2T 05T
PI D K'Tt t t
Tu do suy ra:
Ks

+ Heé s tich phan : K, =
TN

+ Hé s6 vi phan : K, =K,.T,
3.3.6.2. Str dung cac gia tri t¢i han thu dugc tir thuwe nghiém.

Trong truong hop khong thé xdy dung phuwong phap mé hinh cho d6i
tugng thi phuong phap thiét ké thich hop 1a phuong phéap thuc nghiém. Thuc
nghiém chi co thé tién hanh néu hé théng dam bao diéu kién: Khi dua trang
thai 1am viéc ctia hé dén bién gio1 on dinh thi moi gia tri cua tin hi¢u trong h¢

thong diéu phai nam trong gidi han cho phép.
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Phuong phép nay con c6 tén la phuong phdp thtr hai cuia Ziegler —
Nichols. Piéu dic biét 1a phuwong phap niy khéng str dung mé hinh toan hoc
ctia ddi twong diéu khién, ngay ca mé hinh x4p xi gan dung.

Céc budc tién hanh nhu sau :

+ Trudc tién, st dung bd P lap vao hé kin (hodc dung bd PID va chinh
cac thanh phan K, va Kp vé gia tri 0). Khoi dong qua trinh v6i hé sé khuéch
dai Kp thép, sau do6 tang dan Kp t6i gid tri to1 han Ky, dé hé kin & ché do gidi
han 6n dinh, téc 1a tin hiéu ra h(t) c6 dang dao dong diéu hoa. Xac dinh chu

ky t61 han Ty, cua dao dong.

X e y

Hﬁ)—' K. DTDK

Hinh 3.12. M6 hinh diéu khién véi Kgp
h(t) o

v

0 >t
Hinh 3.13. X4c dinh hé sb khuéch dai téi han
Xéc dinh thong sd b diéu khién theo bang sau:

Bang 3.4: Thong s6 bo diéu khién theo thuc nghiém

Bo diéu
. Kp T Tp
khién
P 0,5 th - =
PID 0,6 Ky 05Ty | 0,125 T,
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3.3.7. PID trong PLC S7-200.
3.3.7.1. Lénh vong lap PID trong S7-200.

Lénh vong lip PID tinh toan vong lip PID (PID Loop) theo cac dau
vao va nhimg thong sé tir bang duoc dinh dia chi boi TBL.

Lénh PID Loop (Proportional, Integral, Derivative Loop) dugc st dung
dé tinh toan vong 1ap PID. Lénh nay chi dugc thuc hién néu nhu dinh cua
ngan xép bang 1 trong STL hay c¢6 Power Flow trong LAD. Lénh nay c6 hai
toan hang : [TBL] 1a dia chi byte dau tién ctia mot bang dit liéu con [LOOP]
1a mot s6 nam trong khoang tir 0 dén 7. Piéu nay ciing c6 nghia 1a chi ¢ tdi
da 8 1énh PID Loop c6 thé duogc sir dung trong mot chuwong trinh. Néu c6 hai
bang khac nhau di nita ciing van anh huong dén nhau va co6 thé gay nhimng hau
qua khong luong trude duogc.

Nhitng 16i ¢6 thé duoc gay nén boi 1énh nay:

+ Bit ddc bict SM4.3 = 1 : 16i Run — Time
+ 161 0006: dia chi gian tiép
+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).
Bang dit liéu cta 1énh PID Loop bao gdom 09 tham s dung dé diéu
khién hoat dong cua vong lap:
+ Gia tri tuc thoi (current value)
+ Gia trj ké trudc (current and previous value) cta bién diéu
khién (process vafiable)
+ Gid trj yéu cau (setpoint)
+ Gia trj xtr 1y (output-dau ra ctia PID)
+ Heé s6 khuéch dai (Gain)
+ Thoi gian ldy mau (sample time)
+ He s6 tich phan (integral time — reset)

+ Hé s vi phan (derivative time — rate) va integral sum (bias)
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Dé thyuc hién 1énh nay & mot tan suit léy mau x4c dinh, n6 phai hoic 1a
duoc dat trong mdt ngét thoi gian hoac 1a dugc thuc hién trong chuong trinh
chinh qua kiém soat boi mot bo dinh thoi. Pong thoi, thoi gian iy miu twong
ung phai dugc dua vao bang dir 1iéu cua Iénh.

Trong STEP 7 Micro / Win 32, chung ta c¢6 thé sir dung PID Wizard dé
tao thuét toan vai PID cho mét mach diéu khién kin béng cach chon Tools
Instruction Wizard -> PID tir menu chinh.

O trang thai 6n dinh, mot bd diéu khién PID sé& diéu chinh sao cho sai
sO gitta gia tri yéu cau (setpoint SP) va gia tri diéu khién (process variable
PV) bang 0. Nguyén 1y ctia mot bo diéu khién nhu vdy thé hién trong phuong
trinh sau:

M (t) = K e +K, [edt+M, +Kd%
0

Trong do:
M(t) : dau ra ciia PID (dai lugng xir 1y) nhu mot ham theo

thot gian

K.: hang s6 khuéch dai

e: sai sb e =SP - PV
- M, : gia tri ban dau cua PID

Nham muc dich 4p dung bo diéu khién PID trén mdy vi tinh hay PLC
noi riéng va trong k¥ thuat sé néi chung, ching ta phai tién hanh “roi rac hoa”
phuong trinh néu trén. Cu thé 1a ldy mau va luong tir hoa cac bién. Phuong
trinh dugc viét lai nhu sau:

n
M, =K.e, +K > e+M;+K,(e,—¢,,)
i=1
Trong do:
- M, : Pau ra cta PID (dai luong xir 1y) ¢ thoi diém ldy mau n

- K. : Hang s6 khuéch dai
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- ey : Sai s6 ¢ thoi diém 1y mau n
en= SP, - PV,
- en : Sai s6 ¢ thoi diém 1dy mau ngay trude d6 (n — 1)
en1= SPn.1 - PV
K; : Hang s6 khuéch dai ctia thanh phan tich phan
- M; : Gi4 trj ban dau cua PID

- Kq: Hang sb khuéch dai cua thanh phan vi phan
Tu phuong trinh ndy ta nhan thiy rang, néu nhu thanh phan ti 18
(proportional) chi 1a ham cta sai sé ¢ thoi diém iy mau thi thanh phan vi
phan (differential) 1a ham sb cua sai sé & thoi diém 1y mau dau tién cho dén
thoi diém lay mau hién tai. Trong k¥ thuat s, luu lai tat ca cac sai s6 1a diéu
khong thé thuc hién, ciing nhu that sy khong can thiét. Vi gia tri xir 1y ludn
duogc tinh toan ¢ moi thoi diém 1ay mau, ké tir thoi diém dau tién, nén chi can
Iuwu lai gid tri ké trudc cua sai s6 va thanh phan tich phan. Phuong trinh dugc
don gian thanh:
M, =K.e, +Ke, +M, +K, (e, —e,)
Trong do:
- M, : Pau ra cta PID (dai luong xi 1y) ¢ thoi diém ldy miu n
- K. : Hing s6 khuéch dai
- ey : Sai sd ¢ thoi diém 14y mau
en=SP, - PV,
- €y : Sai s6 ¢ thoi diém 1y mau ngay trude d6 (n — 1)
en1= SPn1 - PVa
- K;: Hang s6 khuéch dai ctia thanh phan tich phan
- M, : Gi4 tri thanh phan tich phan ¢ thoi diém 1dy miu ké

trudc (n-1)

Kg : Hang s6 khuéch dai ctia thanh phan vi phan

Mot cach viét khac cua phuong trinh:
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M, = MP,, + Ml, + MD,
Trong do:
- M, : Pau ra cta PID (dai luong xir 1y) ¢ thoi diém 1y miu n
- MP, : Thanh phan ti 1é ctia dau ra PID & thoi diém 1ay mau n
MI,, : Thanh phan tich phan ctia du ra PID ¢ thoi diém lay

mau n

MD,, : Thanh phan vi phan ctia dau ra PID & thoi diém lay

mau n
3.3.7.2. Thanh phén ti 1§(P).

Thanh phan ti 1& (Proportional) MP 14 tich ctia hang s6 khuéch dai K
v6i sai sd e. Trong d6 K dic trung cho do nhay cia dau ra PID (K. cang 16n,
bo diéu khién PID cang nhay) con e 1a sai s giita dai luong yéu cau (setpoint
SP) va dai luong thuc té (process variable PV). Phuong trinh biéu dién:

MP, =K. (SP, -PV,)

Trong do:

- MP, : Thanh phan ti 1é ctia dau ra PID & thoi diém lay mau n
- K. : Hang s6 khuéch dai
- SP,, PV,: bai luong yéu cau va dai luong thuc té tai thoi

diém ldy mau n
3.3.7.3. Thanh phan tich phan(D).

Thanh phan tich phan (Integral) MI ti 1& véi tong cac sai sé qua thoi
gian, thé hién bang phuong trinh:

MI, = KC;—S(SPH —PV,)+MX

|
Trong do:
- MI,: Thanh phan tich phan ctia dau ra PID ¢ thoi diém lay
mau n

- K.: Hing s6 khuéch dai
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T.: Thoi gian 14y mau

Ti: Hé sb tich phan

SP,: Pai lugng yéu cau tai thoi diém 1y miu n

PV,: Pai lugng thuc té tai thoi diém 14y mau n

MX: Gi4 tri ctia thanh phan tich phan & thoi diém 14y mau ké

trude (n-1), con duoc goi la Integral sum hay Bias.

Sau khi tinh toan gia tri MI,, Bias MX duoc thay thé boi chinh gia tri
M, d6 vé&i kha ning c6 thé bi diéu chinh hodc cat (chan gidi han). Gid trj ban
dau cua Bias MX, M; thuong duoc lay 14 gia tri cia dau ra bo PID ngay trudc
thoi diém thyc hién 1énh PID dau tién. Cac hang s6 khac anh hudng dén thanh
phan nay la: K. — Hang s khuéch dai. T — Thoi gian lay miu va T; — Hé s
tich phan 1a dic trung cho anh hudng cua thanh phan nay 1én toan bo dai
lugng xtur y.
3.3.7.4. Thanh phan vi phan.

Thanh phan vi phan (Differential) MD ti 18 v6i d6 thay d6i cua sai s6,
thé hién qua phuong trinh:

MD, = K, .1—D((8Pn _PV,)~(SP,, PV, ,))

s

Véi dac tinh ¢6 quan tinh ctia moi hé vat chat, ching ta co thé gia thiét
rang dai luong thuc t& PV khong bao gid ¢6 su thay d6i mot cach gian doan.
Tuy nhién dai luong yéu cau thi c6 thé ting giam giy khic (do tinh trén 1y
thuyét). Vé ban chat toan hoc, thanh phan vi phan 1a phép 1y dao ham nén
nhimg sy thay d6i gian doan c6 thé gy nén cac gia tri vo cung 16n ¢ dau ra.
Pé tranh hién tuong nay, trong phuong trinh trén ta gia thiét SP, = SP,_; va
c6 thé viét:

MD, = KC.-_I-l_—D(PVnl -PV,)

S

Trong do:
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MD,: Thanh phan vi phan cua dau ra PID & thoi diém lay
mau n
- K, Ts, Tg: Hing sb khuéch dai, thoi gian ldy mau, thoi gian
vi phan
- SP,, PV,: Pai luong yéu cau va dai luong thyuc té tai thoi
diém ldy méiu n
- SPp1, PV, Dai lugng yéu cau va dai luong thuc té tai thoi
diém ldy mau n-1

Nhu vay trén thuc té khong can nhd sai s6 ¢ thoi diém 1y mau ké trudc
ma chi can nhé dai luong thuc té. Trong 14n tinh toan dau tién PV, = PV,

Tuy theo ung dung thuc té, c6 thé bo bot thanh phan trong bo diéu
khién PID chtr khong nhét thiét phai bao gdm du ca ba thanh phan, chang han
c6 thé tao bo diéu khién ti 16(P) hay bo diéu khién chi chtra cac thanh phan ti
1& va tich phan (PI). Su lwa chon nay dua trén cach dat cac tham sd.

Néu muén bo thanh phan tich phan , ta chon hé sd tich phan bang vo
cung (T; = 0). Trong trudng hop nay, thanh phan tich phan vin khong nhat
thiét bang khong ma co6 thé bang mot gia tri khong doi thong qua gia tri bias
MX ban dau.

Néu mubn bo thanh phan vi phén, ta chon hé s6 vi phan bang khong (Tq
= 0.0). Néu mudn bo thanh phan ti 1¢, ta chon hé s6 khuéch dai bang khong
(K¢ = 0.0). Trong trudng hop nay, vi cac hang sd cua cac thanh phan tich phan
va vi phan c6 tinh theo K, nén d6i véi nhitng thanh phan 4y, K. duoc hiéu la
bang 1.0

Mot bo diéu kién PID c6 hai dau vao: Pai luong yéu cau va dai luong
thuc té. bay la nhiing dai lugng that trong ng dung nhu nhiét do, ap suét, tbc
do,... Pé dua vao tinh toan trong mot bod diéu khién, chung phai duoc do,

chuyén doi ve gia tri thich hgp va chuan hoa (néu can). Cac budc nay déu can
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thiét cho mot bo diéu khién PID, b nay doi hoi cac gia tri ddu vao 1a nhing
gia trj s6 thuc (ddu phay dong) nam trong khoang tir 0.0 dén 1.0
Thong thudng, nhitng gia tri do dugc duge dua vao PLC qua cac dau
vao tuwong tu (quy vé dién ap trong khoang 0 — 10VDC hoic dong dién 0 —
20mADC) thanh nhiing gia tri sé nguyén 16 bit ¢ ddu. Trude hét nhitng gia
tri nay phai duoc d6i thanh cac sb thuc 32 bit (ddu phay dong).
Budc tiép theo 1a chuan hoa vé khoang [0.0 — 1.0] theo phuong trinh:
Nnorm = (Nraw / Span) + Offset
Trong do:
Nyorm : Gia tri d3 chuin héa, dai dién cho mot dai lugng that
- Ngaw : Gia tr1 thuc chua chuan hoa, dai dién cho mét dai
luong that
- Span: La hiéu cua gia tri 10n nhat c6 thé c6 trir di gia tri nho
nhat co thé ¢ cua gid tri chua chuan héa. Trong S7 — 200
thuong 14 32000 — 0 = 32000 dbi voi cac dai lugng khong d6i
dau (unipolar) va khi d6 offset = 0.0 hay 32000 — (-32000) =
64000 d6i véi cac dai luong co thé vira co gia tri duong vira
co gia tri am (bipolar) va khi do Offset = 0.5
Mot cach logic chung ta thay rang can phai c6 qua trinh nguoc lai véi
qua trinh trén dbi v6i gia tri ¢ du ra cia bo didu khién PID. Nghia 1 bién di
va dua vé thang gid tri thich hop cho dau ra tir gia tri dau ra da chuan hoa
trong khoang 0.0 dén 1.0. Phuong trinh thuét toan
Rscale = (Mnorm - Offset).Span
Trong do:
Rscae : Gié tri thich hop cho dau ra, dai dién cho mot dai
luong that
- Mpyom : Gia tri du ra chuan hoéa, dai dién cho mot dai lugng

that
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Chung ta thudng néi vé vong lap diéu khién thuan khi hé sé khuéch dai
duong (K. > 0) hay vong lap diéu khién dao (nghich) khi hé sé khuéch dai 4m
(K¢ < 0). Trong truong hop khong cé thanh phan P (K¢ = 0), ta xét ddu cua
cac hé s6 T; va Ty

Céc gia tri yéu cau va gia tri thuc té (bién diéu khién) 13 nhitng dau vao
ctia bo diéu khién PID, do d6 cac truong twong tng voi chung trong bang dix
lidu cta PID sé& khong bi thay doi boi 1énh nay.

Nguoc lai truong twong tmg v6i dau ra duge cip nhat bi PID. N6 sé& bi
cat (chan) néu vuot ra ngoai khoang cho phép [0.0 — 1.0].

Néu c6 str dung thanh phan tich phén (I), bias cling dugc cap nhat va lai
duoc dung 1am dau vao cho lan 1dy mAu ké tiép. Tuy nhién né co6 thé duoc
diéu chinh trong truong hop dau ra bi chin (vi vuot ra ngoai khoang [0.0 —
1.0]) theo phuong trinh sau:

- Khidauralénhon 1.0 : MX =1.0 - (MPn + MDn)
- Khi d4u ra nh6 hon 0.0: MX = - (MPn + MDn )
Trong do:
- MX: Gié trj bias di dugc diéu chinh
- MPn : Gia tri thanh phan ti 1& (P) ctia dau ra ¢ thoi diém lay
mau n

MDn: Gia tri thanh phan vi phan (D) cta dau ra & thoi diém

lay mau n

Mn: Gid tri ciia dau ra ¢ thoi diém lay mau n

Bang su diéu chinh nay, gia tri dau ra s& dugc dua vé khoang hop 18.
Gia tri bias cting bi chan trong khoang [0.0 — 1.0] va ghi vao bang dir liéu cho
1an 14y mAu tiép theo sir dung.

Gi4 tri bias trong bang dit liéu co thé thay ddi dugc ngay trude khi thyuc
hién 1énh PID nhung phai cha y day l1a mot s6 thuc nam trong khoang [0.0 —
1.0].
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Gia tri dai lugng thuc té cta lan 1§y mau trudc duge luu lai trong bang
dir liéu dé tinh toan thanh phan vi phéan, khong bao gio dugc thay ddi gia tri
nay.

Moét bo diéu khién PID c6 thé hoat dong & mdt trong hai ché d6 : Auto
hodc Manual. Thyc ra khong cé ché do hoat dong nao dugc xay dung san cho
PID trong S7-200. Su tinh toan chi dugc thuc hién khi ¢6 dong nang luong
(powerflow) dén dau En (enable) ciia bo PID. PID duoc xem nhu hoat dong &
ché do Auto khi né thuc hién tinh toan mot cich tuan hoan lién tuc. Trong
truong hop nguoc lai, PID dugc xem nhu hoat dong & ché d6 Manual. Véan dé
chung ta can xét dén 13 sy chuyén doi dam bao tinh lién tuc tir ché 46 Manual
sang ché d6 Auto. Diéu d6 doi hoi dau ra dugc tinh trong ché d6 Manual phai
dugc ghi vao dau vao ¢ thoi diém chuyén d6i: Khi dong nang luong thay doi
tr 0 1én 1. Lic d6 CPU s& thuc hién mét loat thao tac can thiét:

+ Pit gia tri yéu cau bang gia trj thuc té: SP, = PV,
+ bat gia tri ké trude cua gia tri thuc té: PV, = PV,
+ Pit bias bang gia tri dau ra: MX = M,

Bit nhé cua mot bo PID c6 gia tr1 mac dinh 1a 1 (ON), duoc dat khi
CPU khéi dong hay chuyén tir ché d6 STOP sang ché d¢6 RUN. Diéu dé ciing
c6 nghia 1 khi bo PID duoc thyc hién 1an dau tién, CPU khong nhan biét su
chuyén d6i trang thai cua dong niang luong tir 0 1én 1 va do d6 khong thuc
hién cac thao tac néu ¢ trén.

Khi chuong trinh sir dung dugc bién dich, 16i bién dich c6 thé xuét hién
néu dia chi bang tham sb [TBL] hoic toan hang [LOOP] cta bd PID vuot ra
ngoai pham vi cho phép (out of range). Mot sé pham vi cho phép khong duoc
kiém tra, vi viy nguoi 1ap trinh phai cha y. Chang han nhu nhitng gia tri yéu
cau va thuc t& phai 1a cac s thyc nam trong khoang tir 0.0 d&én 1.0 ciing nhu
cac gia tri thuc té ké trude hay bias, néu duoc st dung, khong duoc vuot ra

ngoai khoang [0.0 — 1.0]. Néu 13i xuat hién trong qué trinh tinh toan thuat
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toan PID, bit dic biét SMI.1 (overflow) s& bang 1 va qué trinh tinh toan bi

dimg lai. Trong nhitng truong hop nhu vdy , dau ra ctiia bd PID c6 thé chua

dugc hoan thanh, vi vAy nguoi 14p trinh phai cha y kiém tra bit dic biét nay

dé sir dung dau ra mot cach hop 1y cling nhu diéu chinh cac dau vao néu can

thiét. Pinh dang bang cic tham sd ciia mot bd PID bao gém 36 bytes nhur

sau:
Bang 3.5: Bang cac thong s ctia mot by PID
offset Field i Fomat | Type | Description
0 Process | Double | In | + Contains the process
variable (PV,) 1| word — Real variable, which must be
scaled between 0.0 and 1.0
4 | Setpoint (SP,) { Double | In |+ Contains the Setpoint, |
word — Real Ewhich must be scaled
between 0.0 and 1.0
8T Output (M T Double ™ Tiniout |+ Contains he calculated |
word — Real Eoutput, scale between 0.0
and 1.0
137 Gain (K9 | Double | i ¥ Gontains the Gain, which |
word — Real is proportional constant.
Can be o positive or
negative number.
16 | Sampletime | Double In |+ Contains the sample time, |
(Ts) word — Real in seconds, must be a
positive number
20 | Integral timeor|{ Double In |+ Contains the integral time |
reset (T)) word — Real or reset, in minutes. Must be
a positive number
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offset

Field

24

Derivative

time or rate
(To)

28

Bias (MX)

32

Previous
process
variable (PV,.

1)

Fomat Type
"~ Double In
word — Real
" Double | In/Out
word — Real

Double In/Out
word — Real

Description
+ Contains the derivative |
time or rate, In minutes.

Must be a positive number

+ Contains the bias or
integral sum value between
0.0and 1.0

+ Contains the previous
value of the process variable
stored from the last
execution of the PID

Instruction

3.4. KET LUAN CHUONG 3.

Chuong nay gidi thiéu tong quat vé PLC néi chung va gi6i thiéu cu thé
vé PLC S7-200. Céc tap 1énh co ban ctia S7-200, tim hiéu cu thé vé PLC
CPU-224 va cac Modul mé rong vao/ra s6, Modul Analog EM235. Néu va

giai thich trinh tu cac budc dé két ndi va xtr Iy tin hiéu ddi véi Modul Analog.

Ngoai ra con di sau tim hiéu vé bo dieu khién PID n6i chung va PID so su

dung trong S7-200.
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CHUONG 4.

XAY DUNG THUAT TOAN, LAP TRINH VA KET NOI CHO
HE THONG PIEU KHIEN MUC NUOGC

4.1. NGUYEN LY LAM VIEC CUA HE THONG.

Hé thong diéu khién muc chat 1ong gdm cac thanh phan chinh: PLC
S7-200 CPU-224, Modul Analog EM235 va bién tan INVT, dong co bom,
cam bién siéu am, may tinh(hodc cac loai ma hinh HMI). So d6 két ndi giita

cac thiét bj duge thé hién nhu sau:

WINCC

_—
=

USB/PPI

EM235
PLC
S7-200
CPU-224

Analog Input
Analog Output 4-20mA

0-10V |
Bién r 2@, Cam
tan W bién

INVT SRF06

Hinh 4.1. So do két nbi cac thiét bi trong hé thong
Poi tuong diéu khién & day la dong co bom, dai tan sb lam viéc cua
dong co nam trong khoang tir 0 HZ dén 50 Hz, tin hiéu diéu khién ctia dong

co nhan tor Modul Analog EM235, CPU-224 thuc hién tinh toan PID, trong do6
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tin hiéu phan hoi vé duoc lay tir cam bién siéu &m théng qua Modul Analog
EM?235, va tin hiéu diéu khién ctia CPU-224 dugc dua dén Module Analog
EM235 dé xuét tin hiéu dién ap tr 0 — 10 V vao bién tan dé bién tan diéu
khién dong co.

May tinh(PC) c6 chirc ning giam sat va diéu khién su hoat dong ctia hé
thong thong qua phan mém WinCC, chtic ning diéu khién trén mdy tinh thé
hién qua viéc ¢o thé nhdp cac thong s6 PID nhu K¢, T;, Ty, Ts, gia tri dat
Setpoint, chitc ning giam sat trén may tinh c6 thé theo ddi cac thong sb cua
hé théng hién thi trén ma hinh nhu: Muc nudc, dd thi so sanh gilta gia tri
dit(SP) va gia tri doc vé(PV).

4.2. XAY DUNG LUU PO THUAT TOAN CHO MO HINH.
4.2.1. Khai niém.

Luu dd hay so dd khdi 1a mot cong cu truc quan dé dién dat cac thuat
toan. Biéu dién thuit toan bang luu d6 s& gitip ngudi doc theo ddi duoc su
phan cép cac trudng hop va qua trinh xir Iy ctia thuat toan. Phuong phép luu
d6 duoc dung trong nhitng thuat toan c6 tinh rac roi, kho theo déi duoc qua
trinh xr 1y.

4.2.2. Lwu dd thuit toan tong quat.
4.2.2.1. Luu @6 thuat toan.
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No

Nt Stop

| Dimg hé thong
CEni >

Mt
Manual
Yes

+ Reset ché dd Manual Reset che d¢ Auto

+ Khai tao PID
. Mo
B¥it tan s0

Yes

Mo

Yes

Byt
SP_Ke Ti,Ts.T

. ¥udt tin hiéu diéu khién
+ Boc ve gia tri PV cho bi

i i
L5 t
+ Gl wa tinh PID n tan

i

o e il i Bién tan diéu khién dong
Xuat tin higu dieu khien oo

cho bién tin

Bién tin diéu khién déng
co

Hinh 4.2. Luu d6 thuat toan ctia hé théng diéu khién mirc nudc bang PLC
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4.2.2.2. Thuyét minh hru dd thuit toan tong quat.

Co 2 phuong phap van hanh dé lya chon: Ché d6 Auto va ché do
Manual.

+ Ché d6 Manual: Khi chon ché d6 Manual thi dén Manual sang, reset
ché do Auto, dong co s€ khong lam viéc néu khong chon tan sb diéu khién
cung cap cho bién tan diéu khién dong co dong co

+ Ché do Auto: Khi chon ché d6 Auto thi dén Auto sang, Reset ché do
manual, déng tho1 khoi tao bd PID(khéi tao thé hién béng cach chon ngét, cu
thé & day la ngat thoi gian). Sau khi khoi tao ngat, nguoi diéu khién phai dt
cac thong s6 cho bo PID, cu thé & day la lua chon SP(setpoint), Ts(tho1 gian
trich mau), T; (thoi gian tich phan), Tp(thoi gian vi phan), Kc(hang sé khuéch
dai). Khi chon xong cac thong s6 trén thi bo PID xuét tin hiéu diéu khién diéu
khién cho dong co bom, hé théng lam viéc & ché do tu dong.

Trong qua trinh 1am viéc thi hé thong s& so sanh mirc nudc trong bé
diéu khién véi cac gia tri dat va dua ra cac canh bao nhu da mo ta & trén.

Hé théng s& ngimg lam viéc khi an nat Stop va lam viée trd lai khi 4n
nut Start, qua trinh 1am viéc 1a 1ap lai.

4.2.3. Lwu dd thuit toan chi tiét.
4.2.3.1. Khai bdo cac bién sir dung trong chwong trinh.

Bang 4.1: Khai bao dia chi vao ra cho chuong trinh diéu khién

TT Ki hiéu Pia chi Loi giai thich
1 | Analog_in AIWO0 | Poc gia tri vao sd
2 | Analog_Out AQWO ' Tin hiéu ra tuong tu
3 Start MO0.1 Nut 4n start
4 |S_top MO0.2 Nt 4n stop
5 | Manual M1.0 | Ché do lam viéc binh thudng
6 [Auto M1.1 | Ché do lam viéc tu dong
7 | Den_Start Q0.0 | Bao hé thong lam viéc
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TT Ki hi¢u Dia chi Loi giai thich
8 | Den_Stop Q0.1 | Bao hé thong khong lam viéc
9 |Den_Manual Q0.2 | Bao lam viéc ché do binh thuong
10 | Den_Auto Q0.3 | Bao lam viéc ché do ty dong
11 |Pv VD100 | Muc nudc thuc té
12 |SP VD104 | Muc nudc dit
13 [Mn Vd108 | Xuat tin hiéu diéu khién
14 | Kc VD112 | Hé so khuéch dai
15 | Ts VD116 | Thoi gian trich mau
16 |[Ti VD120 | Hang so6 thoi gian vi phan
17 |Td VD124 | Hang s6 thoi gian tich phan
18 | Dat_tan_so VD200 | Pit tan so diéu khién bang tay
19 | Gia_tri_tan_so VD300 | Tan s6 diéu khién dong co
20 | Muc_Nuoc VD400 | Chiéu cao mirc
21 |Tan so_Auto VW100 | Tan s6 diéu khién ty dong
22 | Set_Point_Auto VD600 | Gia tri dat
23 [PVn VD700 | Gia tri doc vé cua PID
24 | Muc_nuoc_thuc_te | VD404 | Chiéu cao mirc nudc thyc té

4.3. KET NOI $7-200 VOI MAY TiNH.
4.3.1. Cac thiét bi sir dung.
Dé co thé két ndi PLC S7-200 véi may tinh thi can chuan bi cac thiét bi:
- May tinh(PC).
- PLC S7-200, trong dé tai sir dung CPU-224,
- Cap chuyén dbi PPI hoic MPI.
4.3.2. Thiét lap truyén thong.
Pé co thé giao tiép gitta PLC S7-200 véi may tinh(PC) can thyc hién

truyén thong gitra 2 thiét bi nay, cac budc truyén théng nhu sau:
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Buée 1: Két ndi cing giita PLC v6i may tinh bang cap PPI hodc
MPI(cap MPI lam viéc & ché 46 PC Adapter).

Hinh 4.3. M6t loai cap USB sang RS485
Buéc 2: Viao phan mém Microwin dé thiét lap truyén thong bang cach

vao muc Set PG/PC Interface, giao dién nhu sau:

=) STEP 7-Micro/WIN - Project1 - [SIMATIC LAD] E3
QFIIE Edit View PLC Debug Took Windows Help - A x

O & M ~x M= & =i} g &

ho o |EaldE A% | T |3 22 401
=[5 Project1 I P FEEEE P R E . - 1 7

[Z) What's New T S ymbol [_VaiTyps | DataType | Comment
B CPU Z24xP REL 0200 HE

+1 @3 Frogram Black.

tel +-(&2] Symbol T able

+1-[@] Status Chart

<@ Data Block

+-0E] System Block

=
T
H

o Set PG/PC Interface ®

=
8
=

ram
Lggess Fath ‘ LLDP

i
M

Access Point of the Application

£ Crozs Reference -
i E B
.

Symbol T able
Commurications
- Wizards N (Standard for Micro/WIN)
B 1 L Took el =

Interface Parameter Assignment Used:

=3 Instuctions —
&) Favorites [FC/PFI cabietPPI) | Froperties..

w
@
A
o
=
z

¥ Gt egie N FC Adspter(MPI) 3
(i Clock ] e 1P ~
Data Block (7 Communications spte(PPI) L -
(2 Compare AdaptedPROFIBLS) Copy...
R =1 @g Convert Nef | | EBIPC/PPI cabielPP) 3
System Black =z Count < | >

Floating-Paint Math i
(g8 Floating Pairt Ma (Assigning Parameters to an PC/PPI cable

o 2B g 1| foranPPINetwork)
n 1[I Intermupt
Cross Reference : ;E;Q;Deﬁlnpﬁrallnns e
z 3 Progra Control Add/Remove: —
+ Shift/Fotate Hel __
Communications E2 Stiing ]

3 Table = G
(=] + i) Libnaries T
Set PGE/PE Interface E2 Call Subroutines =
| Took | LT rIhmam £7s8R_0 AT 0 7 I — d_‘
[
Ready Network 1 Row 1, Col1 INS

Hinh 4.4. Giao dién Set PG/PC Interface
Tai day tuy vao loai cap sir dung ma chon cac ché d6 khac nhau, sau do

vao muc Properties dé€ thiét 1ap cac ché do, giao di¢n nhu sau:
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Trong do: Properties - PC/PPI cable(PPI)
- PPIL: Loai cap, (6 day su PPl
dung cap PPI hodc cap MPI) Staton Parameters
- Local Connection: Dia chi Address: 0 _%I
két nbi, c6 thé ding cong Timeout: 1s -]
COM hodc cong USB Netwaork Parameters

- Address: DPat dia chi cho | Advanced PP
[ Muttiple master netwark

PLC
Transmission rate; 5.6 kbps v

Local Connection I

- Timeout: Khoang thoi gian Highest station address: 1 -
gifta 2 buc dién
- Transmission rate: Téc dd 0K Defaut | Cance! ‘ Help

truyén
- Highest station address: S& Hinh 4.5. Giao dién Properties - PG/PC
tram 16n nhat
Bwéc 3: Thuc hién Search PLC b'img cach vao muc Communications,
vao muc Double click to refresh dé search CPU, sau khi Search s& tim dugc

CPU di duoc két ndi cimg, giao dién nhu sau:

OEd Sk & M 2= R =] & &
LI oAl - 7 %Wl Communications E|
View #-TE) Spstem Blod — Address I
- Cross Refer Local 0 EE PC AdspterPPI) —
=] B 5B Commuricd = | Address: 0 B
- | (8] Wizards Fiemote: hd CRU 224 REL 0122
Sitatus Chart - O Tooks PLC Type: CPU 224 REL 0,22 Address: 2
= (& Instructi k
s
= & Bit Legic 5
. o G Gk [# Save ssttings with project
(- (] Communicd Network Parameters
R %] Compare
(&g Canvert Interace: PL Adapter
System Block - (3] Count Pratocal PRI
- (28] Flosting Fo
o Integer Mat| | % oot
e (@) Internupt Highest Station (HSA) 31
0ss Fieference
: ;“'Dg\‘;al D [ Supperts multiple masters
= Frogram C: Transmission Rate
(3 Shift/Rotat N — 96 kbpe
G - (@] String
= = (@@ Table r
!m w1 (@] Timers
Libraries
Set PGIPE Inter = i) Set PGIFC Interface Cancel
= nisfiacs -3 Call Subrou - |
Tools < | £ TP T HAIN & FEmT T L L = v
[
Ready Network 1 Row 1, Col 1 OVR

Hinh 4.6. Tab Communications trong Microwin
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4.4. CHUONG TRINH PIEU KHIEN (PHUONG PHAP LADDER).
4.4.1. Chuong trinh chinh.

| HE THOMG DIEU KHIEM MUC HUOC
Network 1
| DIEU KHIEM HE THOMG
SMO0 Start:M01 S_top:M0.2 t_Run_State:M0.0
| | | | | F | d )
1 I 1 I 1 I o
_Rurn_State:M0.0 Q0.0
| | (
1 I )
t_Run_Statect0.0 Den_Stop:d01
| / | r
1 I A
Den_Stop:001 Den_Manual:00.2
| | r
1 (r)
2
Symbol Addiess Comment
Den_Manual Qo2 Ban lam viec che do bang tay
Den_ Start Q0.0 EBao he thong lam viec
Den_Stop 301 EBao he thong khong lam viec
b_Run_State 0.0
S_top rA0.2 Mut an ztop
Start FA0.1 Fut an start
Metwork 2
| FHOI TAQ Hakd SCALE
SM0.0 SCALE
| |
1 I EM
Metwork 3
[CHOM CHE DO MaNUSL
M_Run_State: 0.0 Manual:M1.0 Den_Stop:Q0.1 AutockA1.1 MANLAL
] | ] | | I + | EM
1 I 1 I I 1 I
M_Marual_~M2.0 t_Manual_~M20
Den_Manualtd0.2
5 )
1
Den_Autc:00.3
R
1
b arwal:41.0 Autocb1.1
| | '
1 {Rr)
1
Symbal Addiess Comment
At k1.1 Che do lam viec bu dong
Den_duto Q0.3 Bao lam viec che dobu dong
Den_Manual Q0.2 B ao lam viec che do bang tay
Den_Stop Q01 B ao he thong khong lam viec
h_Manual_State 20
FM_Run_State k0.0
t anual k1.0 Che da lam viec bang tay
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Metwork 4

| CHOM CHE DO AUTO
bd_bd aruaal. 0_5ta™ Aok, b arwal 1.0 aUTO
| | | l | l
1] | 1 /] EN
Den_Auta:d0.3
—(s)
1
Den_Marual (0.2
—(r)
1
Autockd1.1 Mariakbd1.0
| l I
| (Rr)
1
Symbal Address Comment
Auto k1.1 Che do lam viec b dong
Den_Auto (03 B an lam vies che do b dong
Den_tanual ooz B an lam vies che do bang tay
M arwial M1.0 Che do lam wiec bang tay
Metwork 5

| NGUNG HE THONG 4 THOAT KHOI CHE DO TU DONG

SMO0 Den Stop:(0.7 PO
| | | l
| [ e 12 eno—
Ik 11 QLT &nalog Ouka0w 0
Den_Autocdo3 DTCH
| l | |
| /| | P —en END ——)
10 EYHT
Symbol Address Comment
&nalog_Out AL #uat tin hiew ra tuong tu
Den_tuto (0.3 Bao lam vies che do bu dong
Den_Stop (01 Eao he thong khong lam vie
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Metwork 6 FRESET CAC THOMG S0 TREM MaAM HIMNH EHI CHUWEM CHE DO HOAC DUMNG Lakd WVIEC

Sk0.0 Den_Auto:00.3 MO _R
| | |
— | 1 71 EMN END —
0.o0-IM auTFPYnD 700
RG]
EN EnD ——)
001 OUT | Set_Point_~wDEOD
FOw_R
EN EnND ——)
001 OUTFKewD112
Y]
EN END ——)
0041 OUT | TivD120
MO _R
EN END —)
0.0=IM OUTTdWwD124
Den Manuakdo.2 MO _R
|
N EN END ——)
0.0 1M OUT |- Dat_tan_zoD200
Den_Stop0.1 MO _R
| |
|} EN END ——)
0041 OUT | Muc_Mua™D404
MOW_R
EN END ——)
0041 OUT | Gia_ti_tan™:wD300
Sumbol Address Comment
Dat_tan_so WD200 D at tan =0 che do bang tay
Den_Auto 00,3 B a0 lam viec che do by dong
Den_hanual Q0.2 B a0 lam viec che do bang tay
Den_Stop Q0.1 B ao he thong khong lam wviec
Gia_tr_tan_so WhE00 Tan zo dieu khien dong co
] VD112 He zo khuech dai
Muc_Muoc_thuc_te whan4 Chieu cao muc nuoc thuc be
Fwn WD 700 Gia tri doc we cua FID
Set_Point_suto WOEDD [Gia bri dat
Td w124 hang =0 thoi gian tich phan
Ti wh120 Hang zo thai gian vi phan

Hinh 4.7. Chuong trinh chinh
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4.4.2. Chwong trinh con ché dd manual.

| CHE D0 MAMLAL

Metwork 1

[ CHE DD MAMNLAL

SM00 S_RTI

| |
| I EM

Dat_tan_soD 200 Input Output Analog_OubAQWTD

S0.0-15H
no-15L
J2000-405H
=051
Symbaol Address Comment
Analog_Out AL Fuat tin hieu ra tuong tu
Dat_tan_so Y0200 [rat tan 20 che do bang tay

Hinh 4.8. Ché ¢6 Manual
4.4.3. Chwong trinh con ché do Auto.

| CHE DO A0TO

Metwork 1 Metwork, Title

[DAT CAC THOMG 50 CHO BO DIEW KHIEM FID

SM0.0 MOW_R

— | EN END ——)

02541 OUT FKcWD112

MOV_R

EM END ——)

I Il OUTFT=YD116

MOY_R

EM END ——)

0.0 OUTFTivD20

MOY_R

EM END ——)

0.0 OUTF TdwD124

MOW_B

EM END ——

10041IM OUTSMB34
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&TCH

EN END ——]

HGAT_PID:NTOAINT
T04EWMT

—( )

Symbol Address Comment

fo VD12 He 20 khuech dai
MNGAT_PID INTO CHUONG TRIMH MGAT PID
Td WD124 hianig =0 thai gian tich phan
Ti WD120 Hang zo thai gian vi phan

Ts Y116 Thi gia trich mau

Hinh 4.9. Ché d6 Auto
4.4.4. Chwong trinh con Scale.

| SCALE CACTHOWG SO HIEW THI

Metwork 1
| SCALE Cak BIEM SIEU Ak HIEW THI MUC NUOC TROMG BE DIEU KHIEM
SK0.0 5_ITR
|
— | EN
Analog a0 nput Qutput = Muc_MuocD400
32000-15H
[415L
510.0405H
204050
MOY_R
EN ENO——)
Muc_NuocYD 400414 QUT - buc_Muo™WD404
Symbol Addresz Comment
tnalog_ln Al Do gia ti vao 2o
buc_Muoc Wh400 Chigu can mus nuoc
uc_MNuoc_thuc_te Wh404 Chieu cao muc nuoc thuc e
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Metwork 2

[ SCALE TAM 50 BIEN TAM DIEU KHIEN DONG CO

Sk0.0 Den_Autor20.3 5_ITR
] | | |
1 | 1 | EN
Tan_zo_ AW 00 Input QOutputf Gia_tri_tan™~D300
22000415H
-15L
50.0405H
0.0-05L
Den Manual Q0.2 MO _F
| | EN END
Dat_tan_sovD200-41M QT = Gia_tri_tan™:*0300
Symbaol Address Comment
Dat_tan_szo Wh200 Drat tan 20 che do bang tay
Den_dAuto 0.3 Bao lam viec che do tu dong
Den_Manual [0z Bao lam wiec che do bang tay
Gia_tri_tan_zo Y0300 Tan zo dieu khien dong co
Tan_so_futo W00 Tan zo dieu khien tu dong
Hetwork 3
[ SCALE Gl& TRIDAT SETPOINT
SK0.0 Den_AutocQ03 S_RTR
| | |
— | - EN
Set_Point_ ™D EOOA Input Outputf SPAWDT04
2h.0415H
no41sL
1.0405H
004050
Symbaol Addiess Comment
Den_Aubo Q03 Bao lam wiec che do tu dong
Set_Paint_MAuta WORDN [3ia bri dat
SF D104 FAuc nuoc dat
Hetwork 4
[ SCALE Gla TRIDOC YE Pn
SO0 S_RTR
|
— | EN
Fuia D 00+ Input Outputf PrDF00
1.0415H
004IsL
25.0405H
004050
Symbaol Addiess Comment
F D100 Fuc nuoc thuc te
Fn WDTO00 Gia tri doc we cua FID

Hinh 4.10. Scale cac thong sb hién thi
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4.4.5. Chwong trinh ngit PID.

[ CHUONG TRINH HGAT PID
Metwork 1
[ CHUWEN 50 MGUYEM THANH 50 THUC
SH0.0 S_RTR
|
— | en
Muc Mua™ D404 4 Input Output PyAD100
25.0415H
00150
1.0405H
0o-0sL
Sumbol Address Comment
huc_Muoc_thuc_te w404 Chieu cao muc nuoc thuc te
P W00 Fuc ruoc thuc te
Metwork 2
[GoIeo PID
Sko.0 PID
|
— | EN ENo f——)
WEB1004 TEL
04LO0F
Metwork 3
| CHUYEM 50 THUC THANH 50 MGUTYEM W& =UAT DIEN &P DIEL KHIEM
SMOo S_RTI
| |
1 EN
M D108 4 lnput Cutput = Analog Out A0
1.0415H
o150
J2000-405H
n<405L
S_RTI
EM
tr D108 Input Output Tan_so A™Ww100
1.0415H
0.o+15L
J2000-405H
0=05L
Symbol Address Comment
Analog_Out A0 Fuat tin hieu ra tuong tu
Mn w08 #uat dien ap dieu khien
Tan_zo_Auto W00 Tan =0 dieu khien tu dong
Hinh 4.11. Chuong trinh ngat PID
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ET NC AN CUNG CUA HE THONG.

O KET NOI PHAN C

45.SOD

AC220V, 50Hz

v

MCB }- /

Nguén 1 chidu

220VAC 24VDC

D Ee
001 [0000

Ll

Computer

4

4

1

4.5.1. So do ket noi PLC

Sensor
420 mA

0]

—®

0000000000000 000VL

LM % 00 01 0.2 0.3 04 2M 2 05 08 0.7 10 1] o [& N 11 AC

1224587 0.

CPU 224

44234587 042345

CPU 224

woooooooowooooooaoo
1 AC/DC/RL

noooooooonooooooaoao 214-1AD23-0XB0

M 00 0.1 02 03 04 05 08 07 24 10 14 12 13 14 15][M L+ |

000000000000 OOOOO0

0000000000

RA A+ A- RB @+ B- RC C+ C- RO

0+ D-

H oooooooo
I +M

1T

oooooooo

EM 235

EM 235

AT4/A0M ¢ 128it

-

235-0K022-0XA0 [

M_Lv ][M0 V0 10 | [Gain] [0FFset] [ Configuration

®®OO®OEK

[

0

Y
AQWO

0

Hinh 4.12: So dd két ndi phan ctmg ctia PLC
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4.5.2. So d6 két ndi bién tan.

L1 L2

BIEN TAN GDI10

Al

AQWO

Hinh 4.13: So d6 két ndi bién tan
4.6. THIET KE CHUONG TRINH PIEU KHIEN VA GIAM SAT CHO
HE THONG.
4.6.1. Giéi thiéu vé WinCC.

Thong thuong mot hé théng SCADA (Supervisory Control And Data
Aquisition) yéu cau mot phan mém chuyén dung dé xay dung giao dién diéu
khién HMI (Human Machine Interface) cling nhu phuc vu viéc st Iy va luu
trir dix liéu.

Phian mémWinCC caa Siemens 1a mot phan mém chuyén dung cho
muc dich nay.
4.6.1.1. Khai ni¢m.

WinCC la mot trong cac chuong trinh tng dung Scada trong linh vuc
dan dung va cong nghiép. WinCC duoc dung dé diéu hanh cac man hinh hién
thi va hé thong diéu khién trong ty dong hda san xuat va qua trinh.WinCC la

chir viét tat cua Window Control Center, 12 mot phan mén caa hang Siemens
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dung dé giam sat, diéu khién va thu thap dit liéu trong qué trinh san xuat. Theo
nghia hep, WinCC 1a chuong trinh hd trg cho nguoi lap trinh thiét ké giao
dién Nguoi va May— HMI (Human Machine Interface) trong hé théng
SCADA (Supervisory Control And Data Acquisition), véi chitc nang chinh 1a
thu thap dir liéu, giam sat va diéu khién qua trinh san xuat. Nhitng thanh phan
c6 trong WIinCC dé sur dung, giup nguoi ding tich hop nhitng tng dung mai
hoac c6 sin ma khdng gap bat ky tro ngai nao.

Véi WinCC, nguoi dung c6 thé trao doi dir liéu truc tiép v6i nhiéu PLC
cua cac hang khac nhau nhu Misubishi, Allen Braddly, Siemens,v.v...thong
qua cong COM véi chuan RS — 232 cia may tinh véi chuan RS — 485 cua
PLC.

Khi st dung WinCC dé thiét ké giao dién diéu khién Nguoi — May
(HMI) va mang SCADA, WinCC str dung cac chirc nang sau:

+ Graphics Designer: thuc hién dé dang cac chuc ning md phdéng va
hoat dong qua cac doi tuong dd hoa ctia WinCC, Windows, OLE, 1/O,... véi
nhiéu thudc tinh dong (Dynamic).

+ Alarm Logging: thuc hién viéc hién thi cac thong bao hay cac bao
cao trong khi h¢ théng van hanh. Pam trach vé cac thong bao nhan duogc va
lwu trit, dé chuan bi, hién thi, hoi dap va luu trit chung. Ngoai ra, Alarm
Logging con giup ta tim nguyén nhan cua 1.

+ Tag Logging: Thu thap, luu trit va nén céac gia tri do dudi nhiéu dang
khac nhau. Tag Logging cho phép lay dir liéu tir cac qué trinh thuc thi, chuan
bi dé hién thi va luu trit dir liéu d6. Dit lidu c6 thé cung cp cac tiéu chuan vé
cong nghé va k¥ thuat quan trong lién quan dén trang thai hoat dong cua toan
hé thng.

+ Report Designer: c6 nhiém vu tao cic thong bao, bao cao va cac két

qua nay duoc luu dudi dang cac trang nhat ky su kién.
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4.6.1.2. Cac thanh phan ciaa WinCC.

" # WinCCExplorer - FAWINCC\BAIZ2\BAI22.MCP - - )
File Edit View Tools Help
Aol mr | AEE L EEES 2
E|---_} MName Type
""" L Computer T Computer Computer

e III Tag Management
----- [ Structuretag

----- f\ Graphics Designer
----- =] Menus and toolbars
----- = Alarm Logging

..... J_U Tag Logging

ﬁ Report Designer
..... 1. Global Script

----- Text Library

----- =1 Text Distributor

----- i}i User Administrator

----- g Cross-Reference
----- ﬁ y Load Online Changes
----- Redundancy
----- 139 User Archive
L) Time synchronization
----- 4 Horn
‘lﬁ‘ Picture Tree Manager
L—_,l, Lifebeat Monitoring
*‘\ 05 Project Editor

m Tag Management

E; Structure tag

f’\ Graphics Designer

=] Menus and toolbars
[+ Alarm Logging
mTag Legging
%Report Designer

1.2 Global Script

B Text Library

4 Text Distributor

iﬁ User Administrator
T Cross-Reference
ﬁfLoad Online Changes
gREdundaﬂcy

m User Archive

'})Time synchronization
{# Horn

‘!\R‘ Picture Tree Manager
Q,Llfebeat Meonitaring
E"f‘\OS Project Editor

1

Tag Management

Structures
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor
Editor

BAIRZ\

21 object(s)

Licensed mode

4.6.1.3. Cac thanh phan chinh cta cira s6 dv 4n.

Hinh 4.14: Giao dién phan mém wincc.

- May tinh (Computer): Quan 1y tat ca cac tram (WorkStation) va tram

chu (Server) nam trong Project.

- Quan ly tag (Tag Managerment): La khu vuc quan 1y tat ca cac kénh,

cac quan hé Logic, cac tag (bién) qua trinh (Tag process), tag (bién) trung

gian trong PLC (Tag Internal) va nhém cac nhém tag (Tag Groups).

- Loai dir li€u (Data Types):Chtra cac loai dit li¢u dugc gan cho cac Tag

va cac kénh khac nhau.

- Cac trinh soan thiao Editor :Céc trinh soan thdo dugc liét ké trong

vung nay dung dé€ soan thao va di€u khién mdt du &n hoan chinh , chirc nang

cac bd soan thao cho nhu bang sau:
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Bang 4.2: B soan thao trong WinCC

Chwong trinh soan thao Giai thich
Alarm Logging Nhén cac thong bao tir cic qua trinh dé chuan
(B4o dong) bi, hién thi, hdi dap va litu trit cac thong bao
User Administrator Cho phép cac nhom va ngudi st dung diéu

(Quan 1i nguodi dung) khién truy nhép.

Text Library Chtra cac van ban tuy thudc ngdén ngir do

(Thu vién van ban) nguoi dung tao ra.

Cung cap hé thong bao cao duogc tich hop cé
Report Designer thé st dung dé bao cdo dir lidu, cac gia tri,
(B&o céo) thong bao hién hanh va da luu trir, hé thong tai

li¢u cua chinh nguoi st dung.

Cho phép tao cac du an dong tuy thudc vao

tung yéu cau dic biét. B soan théo nay cho

Global Script ,
. _ phép tao cac ham va céc thao tac c6 thé duoc
(Viét chuong trinh) .
su dung trong mét hay nhiéu dy an tuy theo
kiéu cta chung.
Tag Logging Xu ly cac giad tri do luong va luu trit chiing

(Hién thi gié tri xir 1f) trong thoi gian dai.

Graphics Designer Cung cap cac man hinh hién thi va két ndi dén
(Thiét ké d6 hoa) cac qué trinh

Tat ca cac Modul nay déu thudc hé thong WinCC nhung néu khong can
thiét thi khong nhét thiét phai cai dat hét.

Céc kiéu dir liéu ( Data Types) c6 trong WinCC:

e Binary Tag: kiéu nhi phan.

e Signed 8 — Bit Value: kiéu 8 bit c6 dau.
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e Unsigned 8 — Bit Value: kiéu 8 bit khong dau.

e Signed 16 — Bit Value: kiéu 16 bit c6 dau.

e Unsigned 16 — Bit Value: kiéu 16 bit khong dau.

e Signed 32 — Bit Value: kiéu 32 bit c6 diu.

e Unsigned 32 — Bit Value: kiéu 32 bit khong dau.

e Floating Point Number 32 bit IEEE 754: kiéu s6 thuc 32 bit theo tiéu
chuan IEEE 754.

e Floating Point Number 64 bit IEEE 754: kiéu s6 thuc 64 bit theo tiéu
chuan IEEE 754.

e Text Tag 8 bit character set: kiéu ky tu 8 bit.

e Text Tag 16 bit character set: kiéu ky tu 16 bit.

e Raw Data type: kiéu dit liéu thé.
4.6.2. Két néi WinCC véi OPC

OPC 1a phan mém trung gian két dung dé két ndi giita WinCC v&i
PLC, nhiém vu chinh ctia OPC 1a trao d6i dir liéu gitta WinCC vé1 PLC, &
chuong trinh ndy st dung phan mém PC-Acess. PC-Acess ldy dit liéu cua

PLC thong qua vi¢c cdp nhat cac mién nhd, cac dia chi vao ra vat 1y.

Vige lay dir li€u tir Microwin [esdadass 5
Symbolic Hame:
9 A A , A Hame: [Mewitem]
cuia phan mém PC-Acess c¢O thé | " ——
D: Micro\in. PID ngoc. Mewlte:
nhap tryc ti€p tung bién bang cach | | meeviooer

Address: 'E‘Ci

Click chudt phai vao giao dién man 2ol BTe <]
r Engineenng Units

hinh chinh — New Item — Xuat Hish:

Lo

hién hop thoai nhu hinh bén: Desarpton

Comment:

- Name: Chon tén bién ‘
- Address: Chon kiéu dia chi
- Data Type: Kiéu dit liéu Hinh 4.15. Hop thoai Item trong PC-

- High: Gia tri cao nhat cia Acess
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bién d3 chon
- Low: Gia tri thap nhit cia
bién d3 chon
Hoic ¢ thé Imposs mdt lac nhiéu Tags bang cach vao File — Import

Symbols, trong dé tai str dung cac tags sau:

"5 test.pca - 57 =—
File Edit View Status Tools Help
Y EIEY:]
[SF- test Mame ¢ | Address Data Type Access I Comment
(2] What's New @ analogIn  AIWO INT RW Doc gia tri vao so
-5, MicroWin(PC Adapter(PPD) (2 Analog_Out  AQWO INT RW Xuat tin hieu ra tuong tu
-8 Project2 B Auto M11 BOOL RW Che do lam viec tu dong
Lo @ B Dat_tan_so VD200 DINT RW Dat tan so che do bang tay
-8 test 2 Den_Auto Qo3 BOOL RW Bao lam viec che do tu dong
& Den_Manual Q0.2 BOOL RW Bac lam viec che do bang tay
2 Den_Start Q0.0 BOOL RW Bac he thong lam viec
12 Den Stop Qo1 BOOL RW Bao he thong khong lam viec
B Gia_tri_tan_so VD200 DINT RW Tan so dieu khien dong co
Bike VD112 DINT RW He so khuech dai
B M _Manual 5. M2.0 BOOL RW
B M_Run_State  M0.0 BOOL RW
B Manual M1.0 BOOL RW Che do lam viec bang tay
B Mn VD108 DINT RW Xuat dien ap dieu khien
1B Muc_Nuoc VD400 DINT RW Chieu cao muc nuoc
p =14 VD100 DINT RW Muc nuoc thuc te
BS top M0.2 BOOL RW Nut an stop
2sp VD104 DINT RW Muc nuoc dat
B Start M1 BOOL RW Nut an start
BTd VD124 DINT RW hang so thoi gian tich phan
BT VD120 DINT RW Hang so thoi gian vi phan
BT VD116 DINT RW Thaoi gia trich mau
] I 3
Ready I I

Hinh 4.16. Céc tag st dung trong dé tai
4.6.3. Thiét ké WinCC cho dé tai.

™ TBU'Q,NG DAIIIQC DAN LAP DH"EU KHIﬁN VA GIAM SAT
&7 HAI PHONG BE CHUA CONG NGHIEP

BANG PIEU KHIEN

LOGGING

START STOP

Hinh 4.17. Giao dién diéu khién cua dé tai
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™

Y HAI PHONG

TRUONG DAIHOC DAN LiP

PO THI HIEN THI MUC NU

PIRU KHIEN VA GIAM SAT
BE CHUA CONG NGHIEP

Hinh 4.18. Giao dién giam sat ciia dé tai

# WinCCExplorer - FAWINCC\BAIZZ\BALZ2 MCP

]

——

= Menus and toolbars
-4 Alarm Logging

1 Tag Logging
-5} Report Designer
43 Global Script
b E Text Library
Text Distributor
User Administrator

= Cross-Reference

[e Load Online Changes
ﬂ Redundancy

~JJ] User Archive

L) Time synchronization

= Hom

";;‘ Picture Tree Manager
5;4, Lifebeat Monitoring

- 08 Praject Editar

. 3

o M_Manual_State

# M_Run_State

o Manual

g Mn

o Muc_Nuoc

# Muc_nuoc_be_chua
# Muc_Nuoc_thuc_te
wrv

@ PVn

ol S_tart

5 top

o Set_Point_Auto
wTd

Wi

s

@ Tan_so_Auto

o Water_IN

ol Water_OUT

]

BALZ2\Tag Management\OPC\OPC Groups (OPCHN Unit #1)\PIDY

Binary Tag
Binary Tag
Binary Tag
Signed 32-bit value
Signed 32-bit value
Signed 32-bit value
Signed 32-bit value
Signed 32-bit value
Signed 32-bit value
Binary Tag
Binary Tag
Signed 32-bit value
Signed 32-bit value
Signed 32-bit value
Signed 32-bit value
Signed 16-bit value
Binary Tag
Binary Tag

i

External Tags: 39 / License: 128

"MicroWin.Project2.USERL.M_M...
"MicroWin.Project2. USERT.M_R...
"MicroWin.Project2.USER]L. Man...

"MicroWin.Project2. USERT.M

"MicroWin.Project2.USERL Muc...
"MicroWin.Project2. USERT. Muc...
"MicroWin.Project2.USERL Muc...
"MicroWin.Project2. USERL.PV", ...
"MicroWin.Project2, USERL.PVn"...
"MicroWin.Project2. USERL.S tar...
"MicroWin.Project2.USERL.5_to...

"MicroWin.Project?. USERL .Set_P...

"MicroWin.Project2. USERL.T.
"MicroWin.Project2. USER].

“MicroWin.Project2, USERL.T_s", ...
"MicroWin.Project2.USERL. Tan_...
"MicroWin.Project2.USER] Wate...
"MicroWin.Project2.USER]L Wate...

Licensed mode

File Edit View Tools Help
O lmyXgm s >56E 42
=I-_g BAL22 Name Type Parameters Last Change
3 Computer # 4nalog_In Signed 16-bit value "MicroWin.Project2. USERL. Anal...  6/21/2017 4:02:56 PM
= Tag Management ¥ Analog_Out Signed 16-bit value "MicroWin.Project2,USERL.Anal...  6/21/2017 4:02:56 PM
# Internal tags o Auto Binary Tag "MicroWin.Project2. USERL Auto...  6/21/2017 4:02:56 PM
|L QPC ¥ Dat_tan_so Signed 32-bit value "MicroWin.Project2.USERL.Dat_t... 6/21/2017 4:02:56 PM
=11 OPC Groups (OPCHN | iyl Den_Auto Binary Tag "MicroWin.Project2. USERL.Den_... 6/21/2017 4:02:56 PM
g% PID @ Den_Manual Binary Tag "MicroWin.Project2.USERL.Den_.. 6/21/2017 4:02:56 PM
- 1| SIMATIC 57 PROTOCOL § | ‘gl Den_Start Binary Tag "MicroWin.Project2. USER].Den_.. 6/21/2017 4:02:56 PM
E Structure tag ¥ Den_Stop Binary Tag "MicroWin.Project2.USERL.Den_.. 6/21/2017 4:02:56 PM
}a\ Graphics Designer o Gia_tri_tan_so Signed 32-bit value "MicroWin.Project2.USERL.Gia_t... 6/21/2017 4:02:56 PM
WK _c Signed 32-bit value "MicroWin.Project2. USERL.K_c",... 6/21/2017 4:02:56 PM

6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 4:02:56 PM
6/21/2017 5:55:00 PM
6/21/2017 5:55:00 PM

Hinh 4.19. Cac tag cua dé tai sir dung trong wince
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4.6.3.1. Cach tao hinh anh ddi twong diéu khién trong dé tai.
Dé 1ay cac hinh anh c6 sin vao Menu View, chon Library.
Arrange  Toels Wi

[ Properties
Ciioey |

Toolbars...

Full Screen

Grid...
Zoom 4
Layers...

Language...

Update References F5

Hinh 4.20. Cach m¢ thu vién hinh anh
4.6.3.2. Cach tao hinh anh bon nuérc.
Chon duong dan Global Library\Siemens HMI\Tanks\. Sau d6 chon

hinh anh theo yéu cau ro1 kéo ra khoi man hinh soan thao.

| 8 Library FAWINCC\BAIZZ\ l : -

|

=

e e
G- Plant Facili = N = = = -
D Power Storage facility 5 Storage facility 6 Storage facility 7 Storage facility 8
D Process Cc
[0 Process He
D Pumps
-1 Safety
Cl Scales Storage facility 9 Storagetank  Storage tanks Tank1
: ith ladd
(-1 Segmentet Wit Tadger
[:I Sensors
-3 Tanks
-] Tesxtures L
D Valves Tank10 Tank1l Tank12 Tank13 3
D Vehicles
[ Water 8 W -
a2 Wire & CallE
-] Symbols
: Project Library — Tank 14 Tank15 Tank 16 Tank 17
« [ ¢ N — — = i

Hinh 4.21. Céch tao hinh anh bon nuée
4.6.3.3. Cach tao hinh 4nh bom nwéc

Chon duong dan Global Library\Siemens HMI\Pumps\. Sau d6 chon

hinh anh theo yéu cau roi kéo ra khoi man hinh soan théo.
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eF 4 R X [
-2 Mixers - -l
-2 Motors ﬂ -;QDJ g}
-2 MNature
[#1-[11 Operator Interface Centrifugal ~ Chemical pump Chemical pump £
-] Panels thermoplast... 1 2
(-1 Pipes
(-2 Plant Facilities Q .

| -] Power

(-1 Process Cooling Classic pumpl Classic pump 2 Classic pump 3
[#-[_1 Process Heating il
[#-=3 Pumps
SR XN
-] Scales
[#-[_1 Segmented Pipes —| Classic pump4 Classicpump5  Cool pump
(-2 Sensors
-] Tanks 1B _ _

L —— ﬁ ? 1l i

Hinh 4.22. Cach tao hinh anh bom nuéc
4.6.3.4. Cach tao hinh anh dwong dng nwéc.
Chon duong dan Global Library\Siemens HMI\Pipes\. Sau d6 chon

hinh anh theo yéu cau roi kéo ra khoi man hinh soan théo.

o & BB X [Er:
-2 Mixers - 7 A [Tl | - [
-3 Motors 60° angle 3 60° angle 4 60° angle 5
[-[Z] Nature
-2 Operator Interface L J L
-[Z1 Panels
(-3 Pipes (r ) k
(-0 Plant Facilities 60° angle 6 60° angle 7 60° angle 8 i
| -2 Power ‘E‘
(-2 Process Cooling =
[/ Process Heating / // l
-2 Pumnps F " '_
(-0 Safety L 60° straight 60° straight 90° curvel
(-] Scales ‘=‘ (long) (short]
(-1 Segmented Pipes i
-] Sensors L —j
-2 Tanks _] | | — =
|7-||wil = T 90° curve 2 90° curve 3 90° curve 4 i

Hinh 4.23. Cach tao hinh anh duong dng nudc
4.6.4. Cach tao 1 nut an.
Chtrc ning Button hau hét dugc sir dung trong tat ca cac hé thong dicu
khién giam sat.
Chon Button trong muc Windows Object bén Object Palette nhu hinh

bén duoi, kéo qua va dat tai vi tri mong mudn trén man hinh soan thao
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Ohiject Palette

a2 Circular Arc o
; Rectangle

Rounded Rectang

-] Smart Objects
=+_] Windows Objects

I+ Check Box
Option Group

m

------ 2 Round Button

----- 2 slider Object
-9 Tube objects

-

4

I k

Cuntruls|

*a Standard

Hinh 5.24. C4ch tao mot niit an
Ldc nay hop thoai Button Configuration xuat hién, dt tén nit 4n trong

muc Text, chon Font chit va mau chit Color theo yéu cau

-
Button Configuratiocn P &ld—h,l

Tewt 77777

Hinh 5.25. Cira s6 Button Configuration (ciu hinh cho nit 4n)
Sau d6, nhdp OK két thuc phan khai bao nut 4n. Cac nat 4n khac ciing
tuong tu.
4.6.5. Cach tao den bao.
Lay dén bao, & bang Object Palette chon Standard Objects nhu hinh

bén:
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_D bject Palette

k Selection

l_:_|l} Standard Objects
-/ Line

A Polygon
-4 Polyline
4@ Elli

PEE

- Ellipse Segment
- Pie Segment
-y Ellipse Arc

o} Circular Arc
[l Rectangle

—{ Rounded Rectang

4 [ 1 b

m

-

Hinh 5.26. Cach tao dén bao

Sau do, nhap chon Circle kéo qua va dat tai vi tri mong muodn trén man

hinh soan thao.

4.6.6. Cach tao thong s6 xuit nhap,

Muc dich dé hién thi mirc nudc, tan s6 dong co, thong so6 PID hodc

nhap muc nude dat, tan so dat.

Tir bang ddi tugng Object Palette, nhap chon Smart Objects > 1/0

Field nhu hinh bén dudi, kéo dua ra man hinh soan thao.

Obiject Palette

{..

=] Smart Objects

----- B Application Wind
-2 Picture Window

Control

¥ OLE Element

-[o¥] Graphic Object
----- P Status Display

----- B Text List

----- é Multiple row text
-8 Combobox

UL 3

m

Hinh 4.27. Cach tao théng sd xuat nhap
Khi nhap tha chudt, hop thoai I/O-Field Configuration xuét hién nhu

hinh:
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-il.n'O—Fleld ConﬁgurationJ L@Iij

Update 23 -
Type
Output Input @ 1/0 Field
Faorrnat
Font Size 12
Font M ame Aiial
| ak | | Cancel |
|

Hinh 4.28. Hop thoai I/0O-Field Configuration
Trong khung Tag chon bién theo yéu cau. Dé thay dbi toc d6 mic dinh
2 s trong khung Update chon téc do 250 ms. Nhap OK két thuc Iya chon. Co
thé thay d6i thudc tinh chuan cta truong vao/ra (I/O-Field) bang cach thay d6i
thudc tinh dbi tuong (Type).
4.6.7. Tao d0 thi TREND.
Tu bang dbi tuong Object Palette, chon muc Controls > WinCC

OnlineTrendControl nhu hinh bén dudi, kéo dua ra man hinh soan thao:

Object Palette

ctiveX controls -
WinCC Digital/Analeg Clo
WinCC Gauge Control
WinCC Push Button Contr
WinCC Slider Control
WinCC AlarmControl
MinCC OnlineTrendContre| ~
WinCC FunctionTrendCon
WinCC OnlineTableContro
WinCC UserArchiveContro
WinCC RulerControl

WinCC Media Control
Siemens HMI Symbol Libre _

1 3

|'_‘p Standard| Controls

Hinh 4.29. Céach tao d6 thi TREND
Hop thoai WinCC OnlineTrendControl Properties xuét hién, tab Trends

dugc chon mac dinh, thiét 1ap & cac muc sau:
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WinCC OnlineTrendControl Properties Sz

Toobar |  StawsBar | Oniine configuration [ Boom |
Trends | Genersl | Font | Trend window Timeaxes | Valueaxes |

Trends:
I V] Mure nudc

New Remove up |[ D
Data connection
Data source: Tag name: o
2- Oniine tags ~| mucnuoc ==
Effects
Trend type: Trend colar:
) e
Line weight:
1
ot type:
lone 0
& & Extended Limit values
[ ok ][ cancel ][ sty |

Hinh 4.30. Hop thoai WinCC OnlineTrendControl Properties

Muc Object name, 1a myc dit tén duong d6 thi. Trong khung Data
source chon muc Online tags. Luc nay khung Tag name dugc phép thay doi,
sau d6 chon tag theo yéu cau. Trong khung Trend color chon mau cho duong
d6 thi. Cudi cuing chon Apply>OK
4.7. KET LUAN CHUONG 4.

O chuong nay giai thich vé nguyén ly lam viéc ctia hé thong, so do két
nbi cac thiét bi trong mo hinh, trinh bay chirc ning ciia cac thiét bi sir dung
trong mo hinh. Giai thich luu d6 thuat toan & dang tong quét va dang chi tiét,
trinh bay phuong phéap truyén thong giira PLC va May tinh, 1ap trinh trén
phan mém Microwin, phdn mém WinCC, so d6 két ndi vao/ra vat 1y va cho
chung ta mot cach nhin tong quat vé mot hé théng SCADA, phuong phap
diéu khién va giam sat hoat dong cua hé théng trén cac loai man hinh HMI
hoac Runtime truc tiép trén may tinh. Hiéu dugc cac budc dé thuc hién giam
sat trén phan mém WinCC, cach két ndi WinCC véi phan mém Microwin va
cac cong cu(hay cac Tab) co ban va théng dung trong cac hé thong diéu khién
giam sat. Va tmg dung 1y thuyét WinCC dé thuc hién dé tai cu thé 1a giam sét
va diéu khién mirc nudc. Qua chuong nay chung ta c6 thé nim bat duogc trinh

tu dé 1ap trinh va két ndi mot hé théng didu khién cu thé.
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KET LUAN

Qua thoi gian tim hiéu nghién ciru mé hinh “Thiét ké va xay dung bd
PID dé diéu khién mirc nwéc trong bé chira cong nghiép ing dung PLC
két noi bién tan”, d3 gitp em c6 cai nhin tong quat hon vé mon hoc diéu
khién lap trinh PLC, tng dung cua linh vuc diéu khién muirc nudc trong thuc
té va nguyén 1y hoat dong cling nhu tmg dung ctia b diéu khién PID. Ngoai
ra con giup em tiép cin v6i hé théng giam sat va diéu khién ma cu thé ¢ day
1a phan mém WinCC.

Sau mdt thoi gian dugc giao nhiém vu thiét ké dé tai tot nghiép trén, dudi
su huéng dan tan tinh cta thay gido Th.S Nguyén Pirc Minh, cling céac thay
trong bd moén va nd lyc ciia ban than em d3 hoan thanh nhiém vu cta minh.
Do thoi gian ¢6 han, chua c6 nhiéu kinh nghiém thuc té, d6 an ciia em khong
tranh khoi thiéu sot, rat kinh mong cac thay co6 va cac ban co thé chi bao
thém.

Qua day em xin cam on cac thay co gido da diu dit em trong 4 nam hoc
vira qua. Em xin chan thanh cam on cac thay c6 trong khoa Pién-Pién ttr da
day dd va trang bi cho em nhiing kién thic chuyén nganh quy gié.

Sap tro thanh mot ky su dién, em s& ludn c6 gang khong ngimg hoc hoi,
trau doi thém kién thirc va k¥ ning, 4p dung sang tao nhirng hiéu biét cua
minh d3 hoc vao cong viéc thuc té sau nay.

Sinh vién thuc hién

Vi Trong Nghia
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