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Loi mo dau

Khoa hoc k¥ thuat ngay cang phat trién thi cac san pham duoc san xuat
cling nhu cac vat liéu dung dé san xuét can duoc van chuyén kip thoi trong qué
trinh san xuat. Vi vay trong cac nha may san xuét bang tai 1a mot phuong phap van
chuyén ning xuit cao hon céac loai phwong phap van chuyén khac.

Bing tai 12 loai thiét bi van chuyén lién tuc c4c san pham ciing nhu cac vt
liéu trong san Xuat.

Péi vai nhitng hé thong bing tai 6 yéu cau cao vé diéu khién,giam sat va
thu thap dit liéu trong qua trinh san xuat thi nhitng hé thong d6 can phai cé nhiing
nguoi 1ap trinh khi nha may co6 nhiing thay d6i vé mau ma va chung loai san pham.
Nhu vay ta c6 thé giam sét, thu thap céc dit liéu trong qué trinh san xuat dé bao cao
sb liéu va giai quyét cac 13i néu phat sinh.

Puoc sy huéng dan tan tinh ciia Th.s Ngo Quang Vi bo mon Dién ty dong
cong nghiép trudng Pai Hoc Dan Lap Hai Phong va céc thay ¢ trong bo mon
Pién tu dong cdng nghiép em di bat tay vao tim hiéu va thuc hién do an “ biéu
khién, giam sét va thu thap dit liéu cho hé théng bang tai” do Th.s Ngo Quang Vi
hudng dan chinh. D6 &n gom nhiing ndi dung sau:

Chuong 1: TIM HIEU TONG QUAN VE HE THONG BANG TAl
Chuong 2: TIM HIEU VE WINCC VA PLC S7-300

Chuong 3: XAY DUNG CHUCONG TRINH PIEU KHIEN VA GIAM SAT HE
THONG BANG TAI

Muc tiéu ciia @6 an: Tiép can phuong phap diéu khién, giam sét va thu
thap dix liéu hién dai trong cong nghiép.



Chuong 1.
TIM HIEU TONG QUAN VE HE THONG BANG TAI

1.1. Géi thiéu chung vé bing tai

Khoa hoc k¥ thuat ngay cang phat trién thi cac san pham duoc san xuét ciing
nhu cac vat liéu dung dé san xuat can duoc van chuyén kip thoi trong qua trinh san
xuat. Vi vay trong cac nha may san xuit bang tai 1a mot phuong phap van chuyén
nang xuat cao hon céc loai phuong phap van chuyén khac.

Bing tai 12 loai thiét bi van chuyén lién tuc cac san pham ciing nhu céc vat
liéu trong san Xuat.

Bing tai c6 bo phan kéo la tim bang tai dong thoi 1 bo phan mang vat
liu. Chuyén dong duoc nho sy ma sat giita tang va tim bang.

V& ciu tao: Tam bang c6 thé dugc ché tao tir nhiéu loai vat liéu khac nhau,
dam bao hoat dong trong cac méi truong khac nhau bén bi dat duoc cac yéu cau vé
k¥ thuat.

Uu va nhuoc diém cua bang tai:

-Uu diém: Ning suét van chuyén Ion
Lam viéc ém
It lam hong cac chi tiét may khac
-Nhuoc diém:
Khéng lam viéc ¢ nhiét do cao

Hé thdng bing tai bao gdm nhiéu bang tai, mdi loai nhém bang tai c6 1
nhiém vu khac nhau, cac bang tai nay phu thudc 1an nhau . Vay khi van hanh hoic
san xuat cc bang tai phai chay dang theo cac thiét ké cho trude néu khdng sé gay
ra nhitng rai ro trong san xuét. Trong bai nay ta s& xay dung hé théng giam sét cac



bang tai, dé viéc quan sat cac bang tai d6 d& dang hon ma khong phai xudng hién
trudng san Xuat.

1.2. Trang bi dién cho bang tai
1.2.1. Pong co truyén dong
Trong cdng nghiép hién dai may dién mot chiéu van dugc coi 1a mot
loai may quan trong, nd co thé dung lam dong co dién, may phat dién hay
dung trong nhimg diéu kién 1am viéc khac.

DPong co dién mot chiéu c6 dic tinh diéu chinh tc do rat tot, vi vay
may dugc dung nhiéu trong nhitng nganh cdng nghiép cd yéu cau cao vé
diéu chinh tdc d6 nhu can thép, ham mo, giao théng van tai...

May phat dién mot chiéu dung 1am ngudn cho cac dong co dién mot
chiéu, 1am ngudn kich tir trong may dién dong bo, cung cap ngudn dién mot
chiéu dién &p thap cho céng nghiép dién hoa hoc nhu tinh luyén dong,
nhom, ma dién ...

So voi may dién xoay chiéu may dién mot chiéu cé nhiing nhugc
diém nhu: gia thanh dit hon, ché tao bao quan cd gop phuc tap. Tuy nhién
do nhimg wu diém vira ké trén, may dién mot chiéu van con gitt mot tam
quan trong nhat dinh trong san xuat céng nghiép.

1.2.2. CAu tao ddng co dién mét chiéu

Cuc tir chinh

DAy quan cuc tif chinh

Day quin
phan @ng

Cyc tf phu

DAy quan cyc tf chinh

Rotor
GOng



Hinh 1.1: Mat cat ngang cta dong co dién mot chiéu
- Phan tinh ( stator)
Paéng vai trd 12 phan cam bao gém cac b phan chinh.
+ Cyc tir chinh: day 1a bd phan sinh ra tir trudng chinh trong may bao gom:

o1 sdt cucfa
4 ddy quan kich hr

Hinh 1.2: Cuc tu stator

L&i cuc tir: hinh dang nhu hinh 1.2, ¢6 thé 1am bang thép khéi vi dan tir
mot chiéu. Tuy nhién dé giam kich thudc ngay nay nd dugc lam tir thép ky
thuat dién can lanh khong dang huéng.

Day quan cyc tir chinh: con goi la day quan kich tir, dugc lam bang day
dan tron cé boc cach dién hoic day dan tiét dién hinh chir nhat dugc quan
dinh hinh réi 16ng vao than cuc tir. Céc day quén kich tir dit trén cac cuc tir
chinh thuong duoc néi tiép véi nhau.

+ Cyc tir phu: day 1a bd phan cai thién dbi chiéu.

L&i cuc tir cO thé 1am bang thép dbc

Day quan cyc tir phu duoc 16ng vao cuc phy va néi tiép véi day quan
phan tng qua choi than. Cac cuc tir phu duoc bé tri xen k& gitta cac cuc tir
chinh.

+ Gong tir: 1am mach dan tir, ndi lién céc cuc tir chinh va phu, dong thoi 1am
v may. May nho va vira gong tir 1am bing thép tim, may 16n 1am bang thép
duc.

- Phan quay ( rotor)



Pong vai trd 1a phan (ng bao gom cac bo phan
+ 16i thép phan tng

Day 1a bo phan dan tir xoay chiéu nén dugc lam tir cac 14 thép ky thuat
dién day 0,35 -0,5mm ghép lai. Trén I8i thép c6 dap rinh dé bé tri day
quan phan tng. May nho va vira c6 16 thong gid hudng truc, may 16n con
c6 kénh thong gidé hudng kinh.

ranh

16" théng
g/o doc fruc

Hinh 1.3: La thép rotor

+ Day quan phan tng: Day 1a bo phan tham gia tryc tiép qua trinh bién doi nang
lugng dién tir, né duoc phan b trong cac ranh cua 16i thép phan ang. O miéng cac
ranh c6 dung ném dé chén chat day quan tranh bi vang ra do luc li tam khi rotor
quay.

Day quan rotor dugc dat trong cac ranh caa I8i thép rotor thanh 2 16p: 16p trén
va l6p dudi. Day quan phan ¢ng gom nhiéu phan tir, mdi phan tir c6 nhiéu vong
day, hai dau néi voi hai phién gop caa cd gop, hai canh tac dung cia mot phan tu
dat trong 2 rinh dudi 2 cuc khac tén. Vi trong mdi ranh c6 2 16p nén néu canh tac
dung nay cua phan tir dat ¢ 16p trén cua mot ranh thi canh tac dung kia duoc xép &
dudi caa moét ranh khac.

- C6 gop va chdi than



miéag dem mice

écu
vanh oo it ¥V
Jhidr doi chieu

a) phiéndéi chiéu

b) ¢&’ gdp

Hinh 1.4: C6 g6p va phién gop

C6 gop hay vanh gop dung dé doi chiéu dong dién xoay chiéu thanh
mot chiéu. C6 gdp gom nhiéu phién dong c6 dudi nhan ghép cach dién
vé6i nhau bang 16p mica va hop thanh mot hinh try tron. Hai dau tru tron
dung hai vanh ép chir V ép chit lai. Giita vanh op va tru tron ciing cach
dién bang mica. Pudi co gdp co cao hon mot it dé han cac dau day cua
cac phan tir day quan phan ang vao phién gop dugc dé dang. C6 gop
duoc bat chat & dau truc rotor

Dé dua dong dién tir co gdp ra ngoai, nguoi ta ding co cau chdi than.
Co cau gom chdi than 1am bang than graphit, dat trong hop chdi than va
nhd mot 10 xo ti chit 18n ¢b gép. Hop chéi than duoc dit ¢b dinh va cach
dién trén gia choi than. Gia choi than dugc gan trén nap may.

1.2.3. Nguyén ly 1am viéc ciaa dong co dién mét chiéu
- Nguyén Iy 1am viéc va phuong trinh dién &p cta dong co dién mot chiéu
Khi dat mot dién 4p mot chiéu U vao 2 chdi dién A va B trong day
quan phan &ng c6 dong 1, nam trong tir truong cuc tir s& chiu luc dién tir
F4 tac dung. Chiéu luc dién tir cho bai quy tic ban tay tréi.
Khi rotor quay dugc nira vong, vi tri cac thanh dan ab va cd doi chd cho
nhau, nhung nho ¢6 phién gop doi chiéu dong 1, , nén chiéu luc dién tur



tac dung 18n thanh dan khong d6i, dam bao dong co co chiéu quay khdng
doi.

- 2 -
a) b)
Hinh 1.5: Nguyén ly 1am viéc cua dong co dién mot chiéu

Khi rotor quay, cac thanh dan cat tir truong cuc tir, cam ung sie dién
dong E, co chiéu xac dinh bai quy tac ban tay phai. O dong co E, nguoc
chiéu I, nén E, con duoc goi 1a stc phan dién ( spd), va do d6 phuong
trinh dién ap cta dong co dién mot chiéu duoc viét nhu sau:

U=E,+I,R,
1.2.4. Stre dién dong phan &ng, cong suit dién tir va momen dién tir cia may
dién mot chiéu

+ Ste dién dong phan tng

Khi rotor quay cac thanh dan cua day quan phan ¢ng cét ngang tir truong
cuc tur, trong moi thanh dan cam ¢ng strc dién dong 1a:
e= By,.l.v
trong do : By, — mat do tir thdng ( hay tir cam) trung binh dudi mdi
cuc tu
v- tdc do dai cua thanh dan
|- chiéu dai hiéu dung thanh dan
Néu sé thanh dan cua day quan Ia N, s6 nhanh 1a 2a véi a 1a s6 d6i mach
nhéanh, s6 thanh dan caa mot nhanh 1a N/2a , stc dién dong phan tng 1a:
Eu=— e=— By.l.v
2a 2a
Toc do dai v duge xac dinh theo toc d6 quay n (v/p) bang cdng thuc:
v:“6—]2'n véi D 1a duong kinh rotor(m)



Tir thong @ dudi mdi cuc tir 1a : qnthb."z'—’;" Vi p 1a sb doi cuc tir
— BN
Suy ra E.= 60anCID
HO.’;IC Eu=kE.n.(D
Véi ke 12 hang sé phu thudc vao két ca day quan phan ang

+ COng suat dién tir va momen dién tur:

~ A, ae A an N
Cong sut dién tir; Pg = Ey.ly =%ncl)lu

. . Pdt , - 2 LA I ) N
Momen dign tir: Mg =— ; v6i w= % la tan sb g6c quay cua rotor, tr d6
ta co:

Mdt = leu(D
Véi : ky :% la hang s6 phu thudc vao két cau day quan phan ang

1.2.5. Phan #ng phan &ng ciia may dién mét chiéu

Khi may dién mot chiéu lam viéc khéng tai, tir truong trong may chi do dong khich
tir I gAY ra goi 14 tir trudng cuc tir. Tir trudng nay phan bé dbi xang ¢ dudng trung
tinh hinh hoc mn, cam g tir B =0 thanh dan chuyén dong qua d6 khong cam ang
stc dién dong.

Khi may dién cd tai, dong I, trong day quan phan @ng sé sinh ra tir trudng phan
ung. Tu

trrong nay c6 hudong vubng goc vai tir truong cuc tur.
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m - n

a)

Hinh 1.6: Phan (ng phan ¢ng caa may dién mot chiéu

Téc dung cua tir trudng phan (ng [én tir trudng cuc tir goi 12 phan (ng phan tng.
Tir treong trong may 14 tir trudng tong hop cua tir trudng cuc tir va tir trudng phan
g ( hinh 1.6-c). Do phan @&ng phan ¢ng, & mém cuc ma tir trudng phan tng cling
chiéu véi tir truong cuc tir thi tir truong dugce ting cudong ( mom cuc 1,3), & mom
cuc mMa tir trudng phan tng nguoc chiéu véi tir trudng cuc tir thi tir truong bi yéu
di ( mom cuc 2,4).

Hau qua caa phan tng phan Gng:

- Tir trudng trong may bi bién dang
Diém c6 tir cam B=0 dich chuyén tir trung tinh hinh hoc mn dén vi tri
mai m’n’ goi la trung tinh vat li. Goc léch B thuong nho va Iéch theo
chiéu quay rotor, néu 1a may phat, nguoc chiéu quay rotor néu la dong
co. O trung tinh hinh hoc tir cam B#0 thanh din chuyén dong qua d6 s&
cam ng strc dién dong gay anh hudong xau dén viéc do6i chidu dong dién
trong may

- Dién ap dau cuc may phét giam- téc d6 dong co thay doi
Khi tai 16n, dong tng I, 16n, tir trudng phan ang 1on, mom cyc tir duoc
tang cudng bi bao hod, tir cam B & d6 ting 1én duoc it nhat trong khi &
mom cuc kia tir truong lai bi giam di nhiéu. Két qua 1 tir thong @ cua
may bi giam xudng ® giam kéo theo suc dién dong phan tng E, giam
lam cho dién &p U & dau cuc may phét giam, con & ché do dong co @
giam 1am cho momen quay giam va toc d6 dong co thay doi.
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Pé khac phuc hau qua trén ngudi ta ding cuc tir phu va day quan bo. T
truong caa cyuc tir phu va day quan b nguoc véi tir truong phan tng. Dé
kip thoi khic phuc tir trudng phan tng khi tai thay doi, day quan cuc tir
phu va day quan bu duoc dau ndi tiép voi mach phan ang.

1.2.6. Nguyén nhan tia lira dién trén cé gop va bién phap khic phuc
Khi may dién mot chiéu l1am viéc qua trinh d6i chiéu thuong gay ra tia
ltra dién gitra choi than va c6 gop. Tia lta Ion ¢6 thé gay nén vanh lira xung
quanh cb gop, pha hong chéi than va cé gop, gay ton hao ning luong va lam
nhidu céc thiét bi dién tir khac.
- Nguyén nhéan
+ Nguyén nhan co khi: Vanh gép khong dong tam vai truc.
Sy can bang quay khong tét giy dao dong husng
kinh.
C6 gop khéng tron, luc ép chdi than khong du.
+ Nguyén nhan vé dién: Khi rotor quay lién tiép c6 phan tir chuyén doi
tir mach nhanh ndy sang mach nhanh khac, trong phan ti doi chiéu ay s&
Xuat hién céc stc dién dong sau:
a. Suc dién dong tu cam e, do su bién thién dong dién trong phan tir
ddi chiéu.
b. Strc dién dong hd cam ey, do su bién thién dong dién trong cac phan
tir d6i chiéu khac lan can.
c. Strc dién dong e, do tir trudng phan ting gay ra. khi di qua choi
than c&c phan tir ndy bi ndi tit ma téng cac strc dién dong Y e #0
do d6 phat sinh tia Itra dién.
- Bién phap khic phuc
+ loali trir nguyén nhan co khi.
+Dung day quan bu va cyc tir phu dé triét tiéu tir truong phan tng dudi
bé mit cuc tir 1am cho tir truong khe ha phan bd déu thuan lgi cho qué
trinh doi chiéu.
+D6i vai cac may cong suat nho, khéng bé tri cuc tir phu va day quan bu
thi ta c6 thé doi choi than dén vi tri trung tinh vat ly.
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1.2.7. M& may déng co dién mot chiéu
Phuong trinh dién &p mach phan ang:

U=E,+ I.R;

U—-Eu
Ru

Tudoratra: I, =

Khi mo may téc do n=0, sic phan dién E,=ke.n.® = 0 dong dién phan tng
lic mo may la:

U

lym=—
s pu

Vi dién tré R, rat nho nén dong dién phan ang Iic mé may rat 16n ( 20-30
lan lg,) 6 thé 1am hong chéi than hoic ¢ gop. Dong ung 16n kéo theo dong mé
may 16n 1am anh huong téi ludi dién. Phuong phap mo may truc tiép chi sir dung
cho ddng co co cong suat nho vi cac dong co nay cd R, twong ddi 16n

Dé giam dong mé may ta dung céc bién phap sau:
+ DUng bién tré mé may Ry,
Mac bién tré mo may néi tiép véi mach phan ang. Dong phan ang luc mo may 1a:

U
Ru+Rm

u‘m:
Ban dau dé bién tro Ry, ¢ gid tri 16n nhat , trong qué trinh md may toc do ting 1én,
stc dién dong E, ting va giam bién tro Ry, dan vé 0, may 1am viéc dung dién ap
dinh mac.
+ Giam dién ap dat vao phan tng

Phuong phap nay duoc st dung khi 6 nguén mot chiéu co thé diéu chinh dugc
dién &p, vi du trong hé thong may phat — dong co, hoac nguén 1 chiéu chinh luu cé
diéu khién.

Chu y: & momen mé may Ién, luc md may phai cd tir thdng 16n nhat, vi vay cac
thdng s6 mach kich tir phai diéu chinh sao cho dong dién kich tir Ilic mé may 16n
nhat.
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Chuong 2.

TIM HIEU VE WINCC VA PLC S7-300
2.1. Tim hiéu vé WinCC

2.1.1. Tong quan vé WinCC

WinCC la 1 trong cac chuong trinh tng dung Scada (HMI-Human Machine
Interface) trong linh vuc dan dung ciing nhu cong nghiép. WinCC duoc dung dé
diéu hanh cac man hinh hién thj va hé thdng diéu khién trong tu dong hoé san xuat
va qua trinh.

WinCC viét tat caa Window Control Center, 13 mot phan mém cta hédng
siemens dung dé giam sat, diéu khién va thu thap dit liéu trong qué trinh san xuat.
Theo nghia hep WinCC la chuong trinh hd trg cho nguoi lap trinh thiét ké cac giao
dién Nguoi va May ( HMI) trong hé théng SCADA ( Supervisory Control And
Data Acquisition), vai chirc ning chinh 1a thu thap s liéu, giam sat va diéu khién
qua trinh san xuat. Nhiing thanh phan cé trong WinCC dé sir dung, gitip nguoi
duing tich hop nhiing tng dung méi hodc c6 sin ma khdng gap bat ki tré ngai nao.

WinCC cung cap cac module chitrc ning thuong ding trong cdng nghiép nhur:
Hién thi hinh anh, tao thong diép, luu trir va bao cao. Giao dién diéu khién manh,
viéc truy cap anh nhanh chdéng va chirc nang luu trit an toan ( bao mat) cua ndé dam
bao tinh hitu dung cao.

Véi WinCC ngudi ding 6 thé trao ddi dir liéu truc tiép voi nhiéu PLC cua
cac hang khac nhau nhu Misubishi, Allen Braddly, Siemens. .. thong qua cong
COM véi chuan RS-232 ctiia may tinh véi chuan RS-485 cua PLC

2.1.2. Pac trung co ban cia WinCC

WinCC 6.0 chay trén hé diéu hanh Microsoft Window XP, Windows 2000.
Do d6 tinh chat mé va thuong xuyén dugc cap nhat, phat trién nén WinCC tuong
thich vai nhiéu phan mém chuan tao nén giao dién nguoi va may dap ung nhu cau
san xuat. Co6 thé ang dung WinCC dé phét trién (ing dung ctia minh qua giao dién
mé& cua WinCC. Chuong trinh tich hop duoc nhiéu tng dung, tan dung dich vu cua
hé diéu hanh 1am co sé mé rong hé thong. Véi WInCC ta cd thé st dung nhiéu giai
phap khac nhau dé giai quyét cong viéc, tir viéc xay dung hé théng c6 quy md nho
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va vira khac nhau, cho téi viéc xay dung cac hé théng c6 quy mé 16n nhue MES: hé
théng quan Iy viéc thuc hién san xuat Manufacturing Excution System, hé théng
ERP- Enterprise Resouse Planning.

Tuy theo kha nang ctia ngudi thiét ké ciing nhu cac phan cing hd tro khac ma
WinCC da va dang dugc phat trién trong nhiéu linh vuc khac nhau.

2.1.3. Ung dung phé bién nhat ciia WinCC

Ty dong hoa qua trinh diéu khién va giam sat quy trinh san xuat. Khi mot hé
théng dung chuong trinh WinCC dé diéu khién va thu thap dit liéu tir qua trinh, n6
c6 thé md phong bang hinh céc sy kién xay ra trong qua trinh diéu khién dudi dang
cac chudi su kién. WinCC cung cap nhiéu ham chitc ning cho muc dich hién thi,
thng béo bang do hoa, xtr 1i thong tin do luong, cac tham sé cong thire, cac bang
ghi bao céo, ... dap tng yéu cau cong nghé ngay mot phat trién va la mot trong
nhitng chuong trinh (g dung trong thiét ké giao dién Nguoi — May (HMI), str
dung phé cap nhat tai Viét Nam hién nay vao hé théng trg gidp caa Siemens c6
mat tai nhiéu nuéc trén thé gisi trong d6 co Viét Nam.

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

> Graphics Designer: Thuc hién dé dang cac chirc ning mo phong va hoat
dong qua cac dbi tuong dd hoa cua chuong trinh WinCC, Windows,
OLE, 1/O,... v6i nhiéu thudc tinh hoat dong ( Dynamic)

> Alarm Logging: Thuc hién viéc hién thi cac théng bao hay cac bao céo
trong khi hé thong van hanh. Bam trach vé cac théng bao nhan duoc va
I trit. N6 chtra cac chire nang dé nhan céc thdng bao tir cac qua trinh,
dé chuan bi , hién thi ,hoi dap va luu trir chiing. Ngoai ra Alarm Logging
con gilp ta tim ra nguyén nhan cua I5i.

> Tag Logging: Thu thap , luu trit va nén cac gia tri do dudi nhiéu dang
khac nhau. Tag Logging cho phép Iy dit liéu tir cc qua trinh thuc thi,
chuan bi dé hién thi va luu trit cac dix liéu d6. Dir liéu c6 thé cung cap
c4c tiéu chuan vé céng nghé va ky thuat quan trong lién quan dén trang
thai hoat dong cua toan hé théng.

> Report Designer: C6 nhiém vu tao cac thong béo, bao co va cac két qua
nay duoc luu dudi dang cac trang nhat ki su kién.
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» User Achivers: Cho phép nguoi sir dung luu trit dit li¢u tir chuong trinh
g dung va c6 kha nang trao doi véi cac thiét bi ty dong hoéa khac.
Piéu ndy c6 nghia cac cong thirc, théng sé trong chwong trinh WinCC
c6 thé duoc soan thao , luu trix va sir dung trong hé thong.

> WIinCC str dung bd cong cu thiét ké giao dién d6 hoa manh nhu:
Toolbox, cac Control, OLE,... dugc dit d& dang trén giao dién thiét ké.
Ngoai ra dé phuc vu cho cong viéc giam sat diéu khién ty dong WinCC
con trang bi thém nhiéu tinh nang méi ma cac céng cu khac khong co
nhu:

- Céc Control théng qua hé théng quan tri dit liéu cd thé gin vai 1 bién
theo ddi trang thai caa hé thong diéu khién. Thong qua dé tac dong dén
viéc giam sat cac trang thai.

- Thong qua hé théng thong diép c6 thé thyc hién dugc nhitng hanh
dong tuong ung khi trang théi thay doi.

- Trong WinCC, ngén ngit C-sript duoc ding dé thao tac gitp cho viéc
str If c&c su kién phat sinh mot cach mém déo va linh hoat.

WinCC cho phép nguoi st dung cé kha nang truy cap vao cac ham giao dién
chuong trinh tng dung API( Application Program Interface) caa hé diéu hanh.
Ngoai ra su két hop gitta chuong trinh WinCC va cac cong cu phat trién riéng nhu
: Visual C** hoic Visual Basic sé tao ra hé théng c6 tinh dic thi cao, tinh vi, gan
riéng véi mot cau hinh cu thé nao do.

WinCC c6 thé tao 1 giao dién Nguodi —~May( HMI) dua trén co sé giao tiép gitra
con ngudi Véi cac hé thong may, thiét bi diéu khién ( PLC,CNC,...) thong qua cac
hinh anh , so do , hinh v& hoic cau chit ¢6 tinh truc quan hon. Cé thé gitp nguoi
van hanh theo ddi duoc qué trinh 1am viéc , thay d6i cac tham sb, céng thirc hoac
qué trinh hoat dong, hién thi cac gia tri hién thoi cling nhu giao tiép v6i qua trinh
cdng nghé thdng qua cac hé thong tu dong. Giao dién HMI cho phép nguoi van
hanh giam sét cac quy trinh san xuat va canh bo, bao dong hé thong khi cé su cé.
Do d6 WinCC 1a chuong trinh thiét ké giao dién Ngudi —~May thuc su can thiét,
khdng thé thiéu trong cac hé thdng c6 qua trinh tu dong hoé phac tap va hién dai.

Viéc str dung chuong trinh WinCC dé diéu khién va giam sét hé théng tu dong
hoa trong qua trinh san xuat da cho két qua diéu khién chinh xéc.
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T may tinh trung tam, cé thé diéu khién sy hoat dong toan bo day chuyén san
xuat duoc 1ap trinh trén WinCC, ban c6 thé giam sat tat ca cac thiét bi trén day
truyén. Dya vao giao dién HMI c6 thé giam sat va thu thap dit liéu vao ra (1/0) mot
cach chinh xac, hd tro cac phuong thire st If dit lidu td chire sb liéu mot cach linh
hoat théng qua kiéu Iap trinh bang ngdn ngir C.

2.2. Tim hiéu vé PLC S7-300

S7-300 la dong san pham cao cip cua hing Siemens, duoc ding cho nhiing
g dung 16n véi cac yéu cau 1/0 nhiéu va thoi gian dap tng nhanh, yéu cau két
ndi mang va c6 kha niang mo rong cho sau nay.

Ngon ngir lap trinh da dang cho phép ngudi sir dung c6 quyén chon lra. Pic diém
noi bat cia S7-300 d6 1a ngdn ngir 1ap trinh cung cap nhitng ham toan da dang cho
nhitng yéu cau chuy@n biét hoac ta c6 thé sir dung ngén ngit chuyén biét dé xay
dung ham riéng cho tng dung ma ta can.

Ngoai ra S7-300 con xay dung phan ctng theo ciu trac module, nghia 1a d6i voi
S7-300 sé cé nhirng module thich hgp cho nhitng ttng dung dac biét nhu module
PID, module doc xung tdc do cao.

2.2.1. PLC( programable logic controler)

PLC Ia thiét bj diéu khién logic kha trinh, cho phép thuc hién linh hoat cac thuat
toan diéu khién sé théng qua mot ngén ngix 1ap trinh, thay cho phai thé hién thuat
toan d6 bang mach s. Nhu vay vdi chuong trinh diéu khién trong minh, PLC tro
thanh bo diéu khién nho gon, dé thay d6i thuat toan va dic biét d& trao doi théng
tin v&i moi treong xung quanh ( vai PLC khéac hoac véi may tinh). Toan bo
chuong trinh dugc luu trong bo nhé dudi dang cac khdi chwong trinh va thyc hién
véi chu Ki quét.

Pé 6 thé thuc hién mot chuong trinh diéu khién, tat nhién PLC phai c6 tinh
nang nhu 1 may tinh . Nghia 1a phai c6 mot b vi st li trung tam (CPU), mét hé
diéu hanh, mot bo nhé chuong trinh dé luu chuong trinh cling nhu dit liéu va phai
c6 céc cong vao ra dé giao tiép vai cac thiét bi bén ngoai... Bén canh d6 nhiam
phuc vu cho bai toan diéu khién sé, PLC phai c6 cac khdi ham chic ning nhu
timer, counter va cac ham churc nang dac biét khac.
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2.2.2. Céc tin hiéu két ndi véi PLC
Tin hiéu sb: La cac tin hiéu thuoc dang ham Boolean, dang tin hiéu chi c6
2 gia tri 0 hoac 1:

Péi v6i PLC Siemens: -Mtc 0 twrong tng véi OV hoic hd mach
-Muc 1 tuong ung véi 24V

Tin hiéu twong tu: La dang tin hiéu lién tuc, tor OV — 10V hay tir 4mA-
20mA...

Tin hiéu khac: Bao gom cac tin hiéu giao tiép voi may tinh, véi cac thiét bi
ngoai vi khac bang céc giao thirc khac nhau nhu giao thirc RS232, RS485,
Modbus...

2.2.3. Cac module ciaa PLC S7-300

Thong thudng dé tang tinh mém déo trong tng dung thuc té ma & d6 phan 16n
cac dbi tuong didu khién c6 sé tin hiéu dau vao, dau ra ciing nhu chang loai tin
hiéuvao ra khac nhau ma cac bo diéu khién PLC duoc thiét ké khdng bi cang hoé
vé cau hinh. Chiing duoc chia nho thanh cac module . S6 cac module sir dung
nhiéu hay it tuy theo tirng bai toan, song toi thiéu bao gid cling phai c6 module
chinh d6 1a CPU. Céc module con lai 12 c4&c module nhan truyén tin hiéu véi doi
tugng diéu khién, cac module chirc niang chuyén dung nhu PID, diéu khién dong
co... chiing duoc goi chung 1a module mé rong. Tat ca cac module duoc gan trén
nhttng thanh ray ( rack)

2.2.3.1. Module CPU

Module CPU Ia loai module chira vi sir I, hé diéu hanh, bo nhd, cac b thoi
gian, bo dém, cong truyén thong... va c6 thé con cd mot vai cong vao ra s6. Cac
cong vao ra s trén CPU dugc goi 1a cong vao ra Onboard.

Trong ho PLC S7-300 c6 nhiéu loai CPU khac nhau: CPU 312, CPU 314, CPU
315...

Nhitng module ciing sir dung mét loai bo vi str 1i, nhung khac nhau vé céng vao ra
Onboard ciing nhu cac khdi ham dic biét tich hop san trong thu vién cua hé diéu
hanh phuc vu viéc st dung cac cong vao ra Onboard nay s& dugc phan biét véi
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nhau trong tén goi bang tén cum chix cai IFM ( viét tat caa Intergrated Funtion
Module). Vi du Module CPU 312IFM...

Ngoai ra con ¢ cac loai module 2 cong truyén thong, trong d6 cong truyén théng
thir 2 ¢6 chic nang chinh 1a phuc vu viéc ndi mang phan tan. Cac loai module CPU
duoc phan biét voi nhunge loai CPU khéc bang thém cum tir DP ( Distrubited port)
trong tén goi. Vi du module CPU 315-DP

2.2.3.2. Cac Module mé rong
Céac module m¢é rong duogc chia lam 5 loai chinh:

1-
2-

4-

5-

2.24.

PS (Power Supply) : Module ngudn nuéi
SM ( Signal Module ): Module tin hiéu vao ra bao gom:
DI (Digital Input)
DO (Digital Output)
DI/DO (Digital In/Output)
Al (Analog Input)
AO (Analog Output)
Al/AO (Analog In/Output)
IM (Interface Module): Module ghép ndi. Pay 1a loai module chuyén dung
c¢6 nhiém vu ndi tirng nhém cac module mé rong lai véi nhau thanh ting 1
khoi va duoc quan Ii chung bai mot module CPU. Thong thuong cac module
ma rong duoc gé lién voi nhau trén 1 thanh d& goi la Rack.
Trén mdi mot rack chi c6 thé ga duoc nhiéu nhat 8 module mé rong (khéng
ké module CPU, module ngudn nudi). Mét module CPU c¢6 thé 1am viéc truc
tiép vai nhidu nhat 4 rack va cac rack nay phai duoc néi voi nhau bang
module IM.

IM360: truyén IM361: nhan
FM ( Funtion Module): La cac module diéu khién riéng, nhu diéu khién
Servo, diéu khién PID...
CP( Communication Module) : Module truyén théng

B¢ nhé PLC

2.2.4.1. Vung chtra chuong trinh trng dung
Chia thanh 3 mién :
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1- OB ( Organisation block): Mién chira chuong trinh t6 chuc.

2- FC (Funtion): Mién chira chuong trinh con, dugc to chirc thanh ham va co
bién hinh thtic dé trao doi dit lidu

3- FB (Funtion Block): Mién chia chuong trinh con, dugc to chac thanh ham
va c6 kha ning trao doi dir liéu vai bat cir 1 khéi chuong trinh ndo khéac. Cac dir
liu nay phai duoc xay dung thanh mot khéi di liéu riéng ( Dat Block khéi DB)

2.2.4.2. VUng chira tham s cua hé diéu hanh
Chia thanh 7 mién khac nhau:

| (Process image input): Mién dix liéu cac cong vao so, trudc khi bat dau thuc
hién chuong trinh PLC sé& doc gia trj logic cua tat ca cac cong dau vao va cat giir
chding trong viing nhé 1. Thong thuong chuong trinh tng dung khong doc truc tiép
trang thai logic cua cong vao sé ma chi ldy di liéu cua cong vao tir bo dém .

Q (Process Image Output) : Mién bo dém céc dix liéu cdng ra s6. Két thic giai
doan thuc hién chuong trinh , PLC sé& chuyén gié tri logic cia bo dém Q téi cac
cong s6 . Thong thudng chuong trinh khong tryc tiép gan gia tri toi tan cong ra ma
chi chuyén ching téi bo dém Q.

M ( Mién céc bién co): Chuong trinh (ng dung st dung nhitng bién nay dé luu
giit cac tham so can thiét va co thé truy nhap no theo Bit (M), byte( MB), tir(MW)
hay tir kép(MD)

T (Timer): Mién nhé phuc vu bo thoi gian (Timer) bao gom viéc luu tri gia
trj thoi gian dat truge ( PV- Preset Value), gia tri dém thoi gian tac thoi (CV-
Current Value) ciing nhu gié tri Logic dau ra cua b thoi gian.

C (Counter): Mién nh¢ phuc vu bo dém bao gom viéc luu trir gid tri dat trudc(
PV-Preset Value), gia tri dém tirc thoi( CV-Current Value) va gia tri logic dau ra
cua bo @gém.

Pl: Mién dia chi cong vao caa cac module twong tu ( 1/O External input). Cac
gia tri tuong tu tai cong vao cua module tuong tu s& duge module doc va chuyén tu
dong theo nhitng dia chi . Chwong trinh tng dung c6 th truy cap mién nhd PI theo
tung byte ( PIB), tirng tir PIW hoac tung tir kép PID.
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PQ: Mién dia chi cong ra cho cac module tuong tu( 1/0 External Output). Cac
gia tri theo nhiing dia chi nay s& dugc module twong tu chuyén toi cac cong ra
tuong tu. Chuong trinh tng dung c6 thé truy cap mién nhé PQ theo ting byte
(PQB) , tirng tir(PQW) hodc theo tung tir kép( PQD)

2.2.4.3. Vung chita cac khdi dir liéu
Chia lam 2 loai:

DB( Data Block): Mién chta dit liéu duoc to chire thanh khéi. Kich thude ciing
nhu sb luong khéi do nguoi sir dung quy dinh, phi hop véi timg bai toan diéu
khién. Chuong trinh c6 thé truy cap mién nay thao ting bit (DBX), byte(DBB),
tu(DBW), hoac tir kép(DBD).

L( Local Data Block): Mién dit liéu dia phuong dugc cac khoi chuong trinh
OB,FC,FB t6 chuc va sir dung cho cac bién nhép tuc thoi va trao doi dit liéu cua
bién hinh thtc véi cac khdi chuong trinh goi n6. Noi dung ctia mot khéi dit ligu
trong mién nhé nay s& bi xoé khi két thiic chuong trinh twong (ng trong
OB,FC,FB. Mién nay c6 thé duogc truy nhap tir chuong trinh theo bit(L), byte(LB),
tur(LW) hoac tur kep(LD).
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Chuong 3.

X4y dung chwong trinh diéu khién va giam sat hé thong
bang tai
3.1. Phan tich hé thong bing tai

3.1.1. Cam bién hong ngoai

Trén bang tai ta cd 2 cam bién hong ngoai dé phat hién vat thé di qua, chlng
duoc két hop véi xung diéu khién caa vi diéu khién dé tac dong vao dong co dé gat
vat thé khi chung di qua.

Loai cam bién hong ngoai ( SN-E18-B03N1 Digital Infrared Sensor)

- Gidi thiu tong quan vé cam bién hong ngoai
+ Pay 1a loai cam bién hong ngoai rat dé sir dung voi nguoi dung va phét
hién vat can rat nhanh nho tia hong ngoai.
+ Cam bién nay str dung sy phan xa cua tia hong ngoai khi c6 vat can di
qua.
+ N6 dugc stir dung rong réi trong cac nganh céng nghiép nhu dét may, co
khi, san xuat sat thép, dién, ...
+ Ngudn cap tir 6V-36V, dong tiéu thy it < 300mA.
+ Khoang cach phét hién vat 1&n téi 30cm, cd thé diéu chinh dugc khoang
cach cua cam bién tir Ocm-30cm.
+ Kich thudc nho gon dé dang lap dat.
+ Do chinh xac cao, khéng thim nuéc, chong dn mon

- Nguyén ly hoat dong

+ SN-E18-B03N1 chtra cam bién tia hdng ngoai dé sir dung sy phan chiéu
tin hiéu hong ngoai, tin hiéu hong ngoai nay l1a sy phan hoi caa tia hdng ngoai voi
nhitng vat thé & gan hay ¢ xa. Cudng do anh sang hong ngoai giira tin hiéu thu va
phat cd thé diéu chinh dugc dé phi hop véi tirng tng dung. Tin hiéu phét tia hong
ngoai gap vat thé can s& phan chiéu lai dau thu, dau thu hong ngoai nhu 13 1
transistor NPN khi c6 tia hdng ngoai phan vé thi s& m¢é transistor.
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- Chure ning cac chan ctia cam bién hdng ngoai

Bang 3.1: Chirc ning cac chan cia cam bién hong ngoai

Mau Tén Chtrc nang

Nau VCC | Kétndivéi VCC (+6V dén +36V )

Luc | Ground | Két ndi tsi Ground

Pen | Output | Kétnoivai 1 chan cia 1 vi dieu khién hodc 1 mach logic khac
Signal | & ché @6 dau vao (Input)

- B nhay caa cam bién

+ Cam bién hong ngoai ¢6 viing nhan biét khoang chimg 0cm dén 30cm cho
nhitng vat thé ma trang hoac mau sang. D4i véi nhitng vat mau tbi hoic mau den,
cam bién hdng ngoai ¢é viing nhan biét khoang tir 2cm dén 25¢m. Diéu d6 cho
thay rang cam bién s& nhay cam hon véi nhitng vat thé ¢ bé mat mau sang. Cam
bién mau duoc thiét ké co thé diéu chinh duoc khoang céch tac dung. Khi sir dung
nut cai dat khoang cach tac dung caa cam bién (nam o phia sau cam bién) thi
khoang cach phat hién vat ciing thay d6i. Néu quay nim diéu chinh nguoc chiéu
kim dong ho thi khoang cach s& giam dan tir gia tri 30cm.

3.1.2. Cam bién mau ( TCS3200 va TCS3210)
O dau cua bang tai ta ¢6 1 cam bién mau sic dé phat hién vat thé 1a mau gi
sau d6 chung giri xung dén bo vi diéu khién dé tac dong vao co cau gat san pham.

Pic trung ciia cam bién mau: - Chuyén doi tan sb anh sang cua vat thé phat ra
- Dai dién 4p 1 chiéu cung cap (2,7V-5,5V)

- Binh thuong tan sb ra ¢ dang xung vuéng ( 50%
chu ki ) vai tan sé ti 18 truc tiép véi cuong do6 anh sang.

- Khoang rong tan sb ra c¢é thé chinh béi 1 trong 3
gia tri cai sdn qua 2 chan vao diéu khién.
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- Tin hiéu vao sb, ra sé cho phép két ndi truc tiép voi
1 vi diéu khién hoac 1 mach logic khac .

- TCS3210: 1 mang 4x6 diod quang doc chuyén ddi tan sé anh sang. 6 diod loc
mau xanh duong, 6 diod loc mau xanh 14 cay, 6 diod loc mau dé, 6 diod trang
khong loc. (hinh 3.1)

- TCS3200: 1 mang 8x8 diod quang doc chuyén d6i tan sé anh sang, 16 diod loc
mau xanh duong, 16 diod loc mau xanh 14 cay, 16 diod loc mau do, 16 diod trang
khong loc.( hinh 3.1)

S0 1 [ 8 S3 S0 1 [ 8 S3
LlJ,f"_"\ \_|J —
S1 2 [ 7 S2 S1 2 [ % 7 S2
OE 3 [ 6 OUT OE 3 [ 6 OUT
<] - Tl -
GND 4 [ 5 Vpp GND 4 [ 5 Vpp
TCS3200 TCS3210

Hinh 3.1: 2 loai cam bién TCS3200 va TCS3210

- Trong bai nay chung ta dung loai TCS3210. 4 loai diod quang duoc dan xen vao
nhau dé giam thiéu tac dong cua su khong dong nhat cua birc xa. Tat ca cac diod
loc cing mau duoc mic song song. Chan S2 va S3 dé xac dinh nhém diod quang
nao hoat dong. Kich thudc caa cac diod quang la 110pumx110um.

- Hinh 3.2 12 md hinh chirc nang ctia cam bién mau.
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Hinh 3.2: M6 hinh chtic nang cta cam bién mau

Bang 3.2: Chiic nang cac chan cua diod quang

Terminal Functions

TERMINAL

NAME NO. /o DESCRIPTION
GND 4 Power supply ground. All voltages are referenced to GND.
OE 3 I Enable for f, (active low).
ouT 6 O Output frequency (f,).
S0, S1 1,2 I Output frequency scaling selection inputs.
52, 83 7,8 I Photodiode type selection inputs.
Vpp 5 Supply voltage

- Bang 3.2 la bang chirc nang cua cac chan co trén diod quang.

Chan 4 14 chan mass, chan 3 1a chan cho phép ra cua tan sé f, , chan 6 14 tan
sb ra, chan 1va 2 1a 2 chan cho phép chon mic tan sé ra, chan 7 va 8 12 2 chan xac
dinh loai diod nao dang hoat dong, chan 5 1a dién &p cap nguon.

Hinh 3.3 1a chiic nang cua cac chan 1,2,7,8. Chan s0 va s1 chon khoang tan s6 ra
nho céc tin hidu & muc cao,thap khac nhau. Chéan s2 va s3 1a du ra twong Gng Véi
cac mic logic dé thé hién mau nao dang di qua.
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Table 1. Selectable Options

S0 S1 OUTPUT FREQUENCY SCALING (fg) S2 S3 PHOTODIODE TYPE
L L Power down L L Red

L H 2% L H Blue

H L 20% H L Clear (no filter)

H H 100% H H Green

Hinh 3.3: Chirc nang cac chan S0,S1,S2,S3

Anh sang don sac 1a 4nh séang c6 budc song xac dinh. Mau &ng voi moi
budc séng caa anh sang goi 1a mau don sic.

Moi anh sang don sac ma ta nhin thdy déu c6 budc séng trong chan khéng (

hodc khong khi) trong khoang tir 0,38pum (4nh sang tim) dén 0,76pm( anh
sang do.

Hinh 3.4 14 dao d6ng quang phé cuaa diod quang. Truc tung 1a dao dong
tuong dbi, truc hoanh 1a budc sdng anh séang.

Mau d6 c6 budc song tir 0,64p dén 0,76 nhin vao hinh ta thay diém cao
nhét caa dao dong nam & hang 0,7 tng véi budc song khoang 600nm —
700nm

Mau luc ( xanh 18) c6 budc song tir 0,5p dén 0,57, trén hinh ta thay dao
déng 16n nhat nam & hang 0,5-0,6

Mau lam c6 budc séng tir 0,45 dén 0,514, trén hinh ta thiy dao dong Ion
nhat nam trong khoang 0,47-0,48 cua hang dao dong twong doi.

Cac dao dong khac nam ngoai budc séng nhin thay , cac budc séng nay co
budc séng dai nam trong ving hong ngoai, vay Ién ta phai chong nhiéu tét
cho cam bién tranh trudng hop cam bién nhan nham mau.
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Relative Responsivity

PHOTODIODE SPECTRAL RESPONSIVITY

| ]
Normalized to

0.9 Clear
@ 715 nm
Blue.— |
o8 Clear A Tp = 25°C
0.7 /‘
;f -
0.6 I— Green
I
Bl A {
0.5 = lf\ /r
0.4 /.r/
A
0.2
o / K1 /A \
. L,{J/ \'-"W Green \.
0 |
300 500 700 900 1100

A — Wavelength - nm

Hinh 3.4: Dao d6ng quang phé cua diod quang
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3.2. X4y dung chwong trinh PLC va WinCC cho hé thong bing tai

3.2.1. Chuwong trinh PL.C
3.2.1.1. Khéi tao khai bao phan ctng ctia PLC

1- Trén giao dién man hinh may tinh chon SIMATIC Manager nhu hinh

3.5

LICED i
MEA

at THIETIKEO
Licensesve S HINEIBAN &

RO

Windows Dynomite
CGontrol Cen,.. Deluxe exe

J

SIMATIG,  Kim'cuong.exe
Manager ;

Hinh 3.5: Giao dién SIMATIC trén ma hinh may tinh

2- Giao dién phan mém xuat hién ta chon New Project trong muc name

chon tén chwong trinh sau d6 nhan OK. Hinh 3.6

%File Edit Insert PLC  Wiew Options  Windows  Help

0w |BY &F | & B2 & |

. | New Project

% khriuubn F H
B SIMATIC 300[1) User projects I Libraries | Multiprojects I
Mame | Storage path |2I

EP hhniuuhn C:vSIEMEMSAStepThe Tpraishhniuuhn i
&P khoidong C:ASIEMEM S StepT s Tprojskhoidang 5
&P my station C:ASIEMEMSAStepT s Tprojhmy._stati =
% nguyen CASIEMEMSAStepT a7 projnguyen
EPNGUYEN2 CMNSIEMEMS S tep7 e Poroih guyena
BB qgahs CMSIEMEMSAStepThaTRrojhggahs
Eps7_Fral CMSIEMEMSAStepPhavprains 7_Pral
Bocr oo A I AT RIS, C b T n ek ©F Do itl|

I Addito curment multiproject

MHame: Type:

I IF'roiect vI

I F Libram

Storage location [path]:

IC.\SIEMENS\SteD?\S?DIDi Brovse I

Concel | vep |
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Hinh 3.6: Tao New Project

3- Giao dién chinh caa phan mém SIMATIC Manager xuat hién. Bé khai bao
phan cing cua PLC, ta chon Insert — Station—2SIMATIC 300 Station nhu hinh
3.7 .Tiép tuc chon Hardware xuat hién giao dién nhu hinh 3.8

@File Edit Insert PLC View Options Window Help

L &)« [0 g 25| %[ B R
w Submet 2 SIMATIC 3009 . =
Fragrar b 3SIMATIC H Station = @“”gmmm - 4
4 SIMATIC PC Station (1)
5 Other Station SIMATIC Station
6 SIMATIC 55
7 PfRC
3 SIMATIC 200 Station

Hinh 3.7: Khai bao phan cing cia PLC

) Station Edit Insert PLC View Opkions indow Help

D= a8 &S s o | BT 2R w2

Profile:  [Standard

252 PROFIBUS -PA
+ B PROFINET 10
+ SIMATIC 300
+ SIMATIC 400
= SIMATIC PC Based Contial 3007400
+ B, SIMATIC PC Station

< | >

A== simaTic 20001)

Slet | Designal tion
[ I

Hinh 3.8: Chon phan ctng cia PLC
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4- Chon SIMATIC 300—RANK-300 —Rail. Thanh Rail 1a thanh dé cai PLC
trén ta dién

8 Hw Config - [SIMATIC 300(1) (Configuration) -- hhniuuhn]

Eﬂ]stat\on Edit Insert PLC View Options Window Help

DEs" B 5 T s

Find |

Profile: | Standard

+ 3 PROFIBUS DP
L PROFIBUS P&
+ 38 PROFINET 1D
= [ SMATIC 300
=37
= (1 CP-300
= (11 CPU-300
= (1 FM-300
-] Gateway
= (1 IM-300
= (] M7TEXTENSION
= (1 Ps-300
= (1 RACK-3200
= Aal
= (1 5M-200
= [ SIMATIC 400
= [ SIMATIC PC Based Control 300/400
=B, SIMATIC PC Station

HETEIE N
|

[E3

< b

:[!l m UR

Slot Module: Order number Fimware | MPI address | addiess | O address | Comment

1 A
3 ~
3

Hinh 3.9: Chon thanh Rail

5- Chon ngudn cung cap cho PLC. Chon PS-300—PS 5A (hinh 3.10)

E“]Stat\on Edit Insert PLC Wiew Options ‘Window Help

DS58 §u & N =

Find
Pofie:  [Standad

3

4 -3 PROFIEUS DF
5 D £ PROFIBUS-Pa
3

7

1 [[§ P5307sa

-3

"

-5 PROFINET 10
=l SIMATIC 300
£l s v
(3 CP-300
= (11 CPU-300
=23 FM-300
+-(1 Gateway
= (23 IW-300
(13 M7T-EXTENSION
= (11 Ps-300
@ rsa07i0a
[{ Ps 307108
[ rooaoron
[

[E3

=21 RACK-300
= Ral
-1 SM-300
£ | > = SIMATIC 400
+] SIMATIC PC Based Control 300/400

-] o s -8, SIMATIC P Station

Slot Mochls Drder number Fimwaie | MPl addiess | | addiess | 0 addess | Comment |
1 PS @07 B4 BES7 307-1EADDNAAN ~
5 A
2
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Hinh 3.10: Chon ngudn cap cho PLC

6- Chon CPU cua PLC . Trong bai nay dung CPU 321C. Chon CPU-300—CPU
312C

-Z200
_-Z00
CFU =12
CFU =12 1FkR4
Rl =31 2C
FIBEESF 21 2-5SEDO0-OAED
E] EESF Z12-5EDO1-0MB0
+ - BEST 31 Z2-5BEOQ=Z-OAED
CFI =13
CFRU =31 3¢
CHFU 231 32C-2 DF
CFU 31 32C-2 FrtF
CFU =14
CFId =314 IFk
CFU 314C-2 DF

14

3
|
|

LEEg54

'D0E0EED

Hinh 3.11: Chon chung loai CPU

Cac modul khac trén dao dién trong bai khdng sir dung. Cudi cling ta cé thanh rail
nhu hinh 3.12. Bén day ta luu cac budc vira 1am.

HE HW Config - [SIMATIC 300(1) (Configuration) -- q

E“] Station  Edit  Inserk PLC  Wiew Opkions  Window  Help

O 38 & & gn gx ||h= !

PS 307 54
=] CPU 312C

LHTARAE

[

Hinh 3.12: Céc phan ciing cua PLC sau khi duoc chon
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3.2.1.2. Viét chwong trinh phan mém cho PLC.
1- Tré lai giao dién chinh ctia phan mém SIMATIC Manager. Ta chon CPU
312C —S7 Program — Blocks ( hinh 3.13)

K SIMATIC Manager - [gnnnjm -- C:ASIEMENSYStep Fis 7 projignnnjm]
,% File Edit Insert PLC  Wiew Options Window  Help
O = | 27 D 25| % B E | <NoFiter>

= % grnnjm 57 Program(1] Ej Connections
- (8 SIM.&TIE 3EIIZI[1]

# SIMATIC Manager - [qnnnjm -- C:ASIEMENS\Step f\s 7 projiqnnnjm
% File Edit Insert PLC ‘Miew Options ‘Window Help

O & | 29 4 B g (o 25| 80 B = |-

- % qnnnjm 3 OB1
= SIMATIC 3001)
- [@ crPu3zC

=1-{z7] 57 Pragran1)

E] Sources

Hinh 3.13: Chon khdi viét phan mém cho PLC
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2- Chon khéi 0B1, muc name viét tén chuong trinh sau d6 OK. Giao di¢n
xuat hién ( hinh 3.14)

.
=2
D& |8 7 & .

—_% qrnnijm
= SIMATIC 300(1)
=@ crPu m2C
= S7 Program(1)
(B Sources
Blacks

Properties - Orgal

General - Part 1 lﬁeneral - Part 2] Calls ] Attrihutes]

I ame:

Symbaolic Name:
Symbol Comment:
Created in Language:

Project path:

Storage location
of praject:

D ate created:
Last modified:

Comment:

LaD

|C:\SI EMEMNSAStep?™s?projignnnim

Cods
06/13/2014 07:02:10 PM
02/07/2001 03:03:43 PM

Interface

02/15/1996 04:51:12 PM

"tain Program Sweep (Cycle]”

Cancel

Help

Iress FL ko get Help.

i LADJSTL/EBD
i3 Fil= Edit
Oea-EH &

== [y =i

Inserk

PLC Debug View Options

HHCx
(Lo

AF # O 7

PC AdapteriMPI)

- [0OB1 — gqnnnjm\SIMATIC 300(1)\CPU 312C]

Window  Help

Ein || =3

i

Contents Of:

'Entvrironmenth Inter face !

HEY Mew network,

Eit lagic

&1 Comparator
B3 Conwverter
Counter

DE call

(&l Jumps

(2T] Integer Function
Floating-point Fct.
Move

Program contral
(35 Shift/Rotate

Skatus bits
(@] Timers
(=7 word logic
FE blocks

R R e e e R e R R e

SFC blocks

La |

= @ Inter face
+- & TEMP

|Nacme

4= [TEMP

(£ [

0Bl -

"Main Program Sweep

(Cyoclel™

3

Comment -

Commernt -

,,':"|<

Frogram e...

Press F1 ko get Help.

E_E Call struc. ..

< |

2 |affline

[+
£

abs = 5.2 M 1

Hinh 3.14: Viét phan mém cho PLC bang ngén ngit LAD
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3- Sau khi chon cac khéi chire ning ta dugc chuong trinh va nguyén I hoat
dong theo ngdn ngir LAB nhu sau:

-Trong bai nay ta dung bo dém Ién.( hinh 3.15)

-Khi 1124.0 chuyén tir trang thai 0 —1, CO dém ting 1én 1.
-Khi S=1, dua gié tri dém vao PV

-Khi R=1 counter bi reset

-Gi4 tri bo d¢ém hién thoi nam trong 2 6 nhd MW 100 va MW 102 dudi dang Integer
va dang BCD

- M0.3=1 khi gia tri dém I6n hon 0.

HNetymrk 1 : Title:

T1Z24_ 0:Tiep diem cam bien mau do
MO.0O Tin hiewu reset bo dem we 0
MW100 wa MIT1O0Z & nho sa lan dem
C#l gia tri dat cho bo dem

MO.2 cuon hut trung gian

co
I1z4.0 s oo MO
| | cu 0 {

MO.0—E CW [—Muwioo
C#l PV CV_ECD—MW1O0OZ

MO.0O—ER

Netymork 2 : Title:

T1Z24_0:Tiep diem cam bien mau do

MO.7 cuon hut wa tiep diem trung gian dung de lien ket bien woi chuong trimh di
chuyen wvat the mau do cua WinCc

Hinh 3.15: Poan chuong trinh viét cho vat thé mau do
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- Gia tri dém cua bo dém dugce luu & & nhd MW 100 duéi dang sé nguyén, gia
tri nay dung dé hién thi sé ra giao dién WinCC va dung dé dua vao bd so sanh véi
gia tri dat & IN2 . Khi 2 gia tri & IN1 va IN2 bing nhau thi M0.0=1, ltc nay bo d&ém
duoc reset ddng thoi gié tri dém duoc nap vao PV.( hinh 3.16 - Network 3)

- Khi d4 du s san pham can thiét, thi b so sanh tac dong M0.0=1,1dc nay cudn

hut trung gian M2.1 tac dong. Bién trung gian nay ding dé lap trinh cho bang tai
d6 khoi @ong.( hinh 3.16 — Network 4)

Hetwwork 3 : Title:

Flioi so =sanh

INl: gia tri so sanh o & nho MW100

INZ: gia tri so sanh woi IN1 do noguoi dung dat
MO.0 cuon hut tcrung gian

ChiP ==| MO0

e
o

MIflo0 | IN1

L HINZ

Netvwork 4 @ Title:

Mz.1l wa MO.0 : cuon hut wva cac tiep diem trung gian dung de wiet chuong trinh
chuyen dong cho bang tai do

ME.1

-
o

Hinh 3.16: B6 so sanh trong PLC
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- Céc Network 5,6,7,8 duogc viét twong tu nhu cac Network 1,2,3,4 nhung voi
vat mau xanh va bang tai xanh

Netywork 5 : Title:

T124_ 1:Tiep diem cam bien maun xanh
MO.1 Tin hieu reset bo dem we O
M3l wa QW10l & nho so lan dem

C#l gia tri dat cho bo dem

MO.4 cuon hut tcrung gian

[

5_cU MO. 4
|| o a [ |

MO. 12 CV —Mral
C#l —Pv¥ CV_ECD—QWlO0l

MO.1—ER

Netwwork & : Title:

T1Z24 _ 1:Tiep diem cam bien man xanh

MO.& cuon hut wa tiep diem trung gian dung de lien ket bien woi chuong trinh di
chuyen wat the mau xanh cua WinCo

HO. &

-4
[

Hinh 3.17: Bo dém cho vat thé mau do
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- O Network 9 (hinh 3.18) ¢6 cudn hut dau ra Q124.0 dung dé khoi dong dong
co bang tai chinh, tiép diém duy tri Q124.0 dung dé duy tri cuon hit Q124.0
bién dau ra Q124.0 c6 tac dung lam bién 1ap trinh khai dong va ding bang
tai trén giao dién WinCC. Trong bai nay chi c6 1 bang tai chinh.

Hetwwork 7 : Title:

Flioi so sanh

INl: gia tri so sanh o & nho MUS1

INZ: gia tri so sanh woi IN1 do noguoi dung dat
MO.1 cuon hut tcrung gian

ChiP ==| HO.1
[ |
L 1
M9l - IN1
5 —INZ

Netwmork & : Title:

Mz. 2 wa MO.1 : cuon hut wa cac tiep diem trung gian dung de wiet chuaong trinh
chuyen dong cho bang tai xanh

Mo.1 Mz_E

-4
[

I1z4.3 £in hieu dau wao diewn khien cua PLC.
01240 tiep diem wa cuohn hut dau ra cua PLC cho bang tai chinh

I1:4._32 Qlz4._0

| | I |
11 L ]

Hinh 3.18: Chuong trinh diéu khién cho dong co bang tai

37



3.2.2. Khéi tao va lap trinh trén WinCC cho hé thong bing tai

3.2.2.1. Lap du an WinCC va tao céc bién

- Bé tao 1 dy &n m&i trén WinCC ta can cai dit phan mém WinCC. Sau khi cai
dat phan mém ta co giao dién cia WinCC véi tén Windows Control Center. Ta
nhan chudt va mé biéu tegng Windows Control Center trén man hinh may tinh.(
hinh 3.19)

LICED |
MEA

Automation, THIET KEMOL
License o HI[\J}:I_@AI"-J. ..

’-

Bluetooth™  Microsoft Windows Dynomite
Places Office W wControl Cen... Deluxe.exe

"#‘ KA 9

ieader. Vietkey 2007

Hinh 3.19: Giao dién WinCC trén man hinh may tinh

- Pé tao 1 dy 4n méi ta vao NEW. WinCC Explorer mé ra. ¢ bai nay ta chi
két ndi 1 PLC véi 1 may tinh nén ta chon Single-User Project. Ddi voi két
néi nhiéu may tinh ta chon Multi-User Project hodc dé m& 1 du &n c6 san ta
chon Open an Existing project(hinh 3.20) sau khi chon ta nhin OK.
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J=

0= = By T BE = K2
o % NEW WinCC Explorer [ Type
@ Computer gl Computer
- [J] Tag Management [ - create a New Project Tag Management
'E Struckure tag ‘E Skructures

ﬂ' Graphics Dgsn;ner i " Single-User Project Editor
&4 alarm Logging | —= Editor

JJ Tag Logging - ﬁ? "
= . . Editar

&5 Repart Designer S é: " Multi-User Praject )
— - @ ,ﬂ'\ Editar

b Global Script \‘ Edit:
. itar

Text Library . .

™ Client Praject i
E User Administrator E @ ! Ed!tor
5 Cross-Reference m Ed!tor
& Load Online Changes 8 Editor
iy Editor

% " Open an Existing Project
(] 8 | Cancel

Hinh 3.20: Tao du an mai

Sau khi tao 1 du &n méi ta thiét 1ap cac bién. Trong khai bao bién cua
WinCC ta c6 bién ngoai va bién noi.

Bién noi la bién chtra trong WInCC, bién ngoai 1a bién chia trong PLC. Khi
ta khai bao bién ngoai trong WINCC thi c&c bién nay ciing chtra trong 1 PLC bén
ngoai.

Dé khai bao bién noi, ta nhan chudt vao Tag Management tiép d6 chon
Internal tags, trong Group TagLiggingRt ta tao bién noi trong d6. O bai nay ta chi
tao 2 bién noi trucy va trucyl. Nhan chudt phai vao man hinh giao dién chon New
Tag. & phan kiéu dix liéu ta chon kiéu Unsigned 32-bit value( hinh 3.21).
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& WinCCExplorer - D:MAAA PLC WINCCANEWANEW. MCP || Active |
File Edit Wiew Toals Help

D& m b3 By e BE[E K2
= % NEW Mame | Type

@ Compuker 3@TLGRT_SIZEOF_NOTIFV_QUEUE Floating-point number 64-bit IEEE 754
= E]IIII Tag Management 3@TLGRT_SIZEOF_NLL_INPUT_QUEUE Floating-point number &4-bit IEEE 754
= Internal tags CA@TLGRT_TAGS_PER_SECOMND Floating-paint nurber 64-bit IEEE 754
=} script T} @TLGRT_AVERAGE_TAGS_PER_SECOND Floating-peint nurber 64-bit IEEE 754

= TagloggingRt Tjtruey Unsigned 32-bit value

+ El SIMATIC 57 PROTOCOL SUITE gtrucyl Unsigned 32-bit valus

B Structure tag
b Graphics Designer
-_ﬂ Alarm Logaging Mew Tag...
]| Taa Logging
&5 Report Designer
‘i Global Script

Text Library Capy
User Adminiskr akor

8 Cross-Referance

&y Load Orline Changes

Fird...

Properties

Hinh 3.21: Chon kiéu dit liéu cho bién noi

- Tao bién noi trén WinCC

+Pé PLC va may tinh giao tiép dugc voi nhau qua giao dién caa WinCC ta
phai cai dit giao tiép bat tay giira chung. Dé cai dit bat tay, tir muc Tag
Management ta chon SIMATIC S7 PROTOCOL SUITE, tiép tuc nhan chudt phai
vao MPI. Cira s&6 Connection properties ( read only) hién ra, tai tab General muc
name chon tén két néi, tiép tuc chon properties ctra s6 Connection Parameter —~MPI
hién ra. Tai cac 6 chon nhu hinh 3.22 , sau d6 4n OK
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-

surier New ATV SNIIE] Connection properties (read only)

=22BbC: AaBbCc AHB daBbCc. AoBbCcD:

P OU -ghe X, X Aa'||al’7v A GBana']Groups] Tag ] hdingl  Heading 2 Title Subtitle  Subtle Em..,

Mame:  |FLC Properties |
Unit | J

Server List
PC201304080

Font

Styles

aBbCi AaBbce A

{2 WinCCExplorer - D:\AAA PLC |

Connection Parameter - MPI

- Cannection
O m
- % NEW 57 MNetwork Address
@ Carmputer .
Station Address:
= ﬂ]}]}] Tag Management E
= ﬂ Internal tags i
& seript SegmentD: i
=| TagloggingRk
=) SMATIC 57 PROTOCOL S Rack Number: 0
4 Industrial Ethernet
+ Industrial Ethernet (11 Slot Nurmber. Z
= MPI C
: ancel
k& PLC [ Send/receive raw data block
4 Marned Connections
+ PROFIBLS Connection Resource: |02
+- ] PROFIBUS (IT)
+ Slot PLC
+ goft PLC Enter the station addiess of the contraller.
¥ TCR{IP Legal address range: Oto 126
”& Structure tag
]ﬁ— Graphics Designer B
£ Alarm Logging 0K | Cancel Help
“ Tag Logging

&h Renntt Desianer

Hinh 3.22: Tao giao tiép bat tay

+ Sau khi cai dat giao tiép bat tay ta c6 thdng sé tai muc Parameters nhu hinh
3.23
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EWANEW.MCP [ Active ]

e Marne Fararmeters
bpLC MPI,Z 0,,0,2,02

Hinh 3.23: Giao thuc bat tay sau khi dugc chon
- Tao cé4c bién ngoai

+ Tai myuc MPI chon PLC( tén giao tiép bat tay). Nhan chudt phai vao PLC
chon New Tag. Dit tén cho cac bién va dat cac kiéu dit liéu nhu hinh 3.24

# | Mame | Type

jcB Signed 16-bit value
et Signed 16-hit valus
jdchangtai Einary Tag

L SUITE do Binary Tag
axanh Binary Tag

{11} Evang Einary Tag
adcbangtaixanh Binary Tag

_ jdcbangtaic  Mew Group... Binary Tag

: jhienxanh Mew Tag... Binary Tag
3biendo Find Binary Tag
jrhapnhave Binary Tag
:thapnhay:n Binary Tag

Propetties

Hinh 3.24: Tao cac bién ngoai

- Tai muc name chon tén bién, tai Data Type chon céc kiéu dit liéu.
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- Tai muc Address , chon Select ctra s6 Address properties hién ra chon dia chi

cac bién (hinh 3.25)

Tag properties

3

4. AaBbC: AaBbce A

A Gieneral l Limits/Reporting | Headingl  Heading 2
Properties of Tags Styl

M ame: INewT ag e
DataType : |Binar_l,l Tag ﬂ

N Length: & |oeems

l Address: | | Select | _
fdapt format ; |
- Address properties f'>__<|

h Address l :

-

":' D ezcription

" | CFPU

. | Data | DBMNo. |1

p Addiess |Eit -l

15 L Btj0 |

F; [ Quality Code

|

H

H

=

H [

1T

g

signer B Select the data area

g

aner | ok, | Cancel | Help

' b’

External Tags: 12 [ Lice

Hinh 3.25: Chon dia chi cho céc bién

- Sau khi tao xong cac bién ta c6 cac bién ngoai nhu hinh 3.26
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{Z* WinCCExplorer, - D:\AAA PLC WINCCINEWANEW.MCP [ Active ]

File Edit Wiew Tools Help

u

0= = % T

= % NEW
@ Computer
= ﬂ]}]}] Tag Management
- ﬂ Internal tags
=, Scripk
=} TagloggingRt
= m, SIMATIC 57 PROTOCOL SUITE
+ Industrial Ethernet
+ Industrial Ethernet {II)
= MPI
b [
+ Mamed Connections
+ PROFIBUS
+ PROFIBUS (1)
+ Slot PLC
+ Saoft PLC
+ TCR{IP
B Struckure tag
-fr Graphics Designer
£4 alarm Looaing

| | Mame | Type Paramete

ez Signed 16-bit value M100
Zjcet Signed 16-hit walue MWa1
:}dcbangtai Binary Tag Al24.0
Tida Binary Tag E124.0
3xanh Binary Tag E124.1
3vang Binary Tag El24.2
jdcbangtaixanh Binary Tag Mz.2
Tjdebangtaida Binary Tag Mz.1
Tjbierzanh Binary Tag M0.6
3hiendo Binary Tag M0.7
Zirhaprhaydo Binary Tag MZ2.3
3nhapnhayxanh EBinary Tag MZ.4

Hinh 3.26: C4c bién ngoai sau khi duoc chon

3.2.2.2. Thiét ké giao dién trén WinCC
- Tai muc Graphics Designer nhan chuét phai chon New picture. Sau d6 dit tén
cho Graphics, trong bai nay dat tén la HIENTHI (hinh 3.27)

& WinCCExplorer - D:VAAA PLC WINCCANEWANEW . MCP [ Active |
File Edit View Tools Help

= =

= B MEW
@ Compuker
+ ﬂ]}]ﬂ Tag Managermenk
"E Struckure bag
—ﬁ— Graphics Designer
-_il Alarm Logaging
_]_] Tag Logging
% Report Designer
ﬁ Global Scripk
% Text Library
User Adminiskrak
s Cross-Reference
£ Load Online Char

Open

MNew pickure
Graphic OLL
Select Activex Control

Converk pictures
Convert global library
Convert project library

Properties

Mame Ty

" HIEMTHI.POL
“*r Mewrdio.pdl

Hinh 3.27: Thiét ké giao dién diéu khién trén WinCC

- Sau khi tao xong tiép tuc chon HIENTHI.PDL(hinh 3.28)
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WinCCExplorer - D:VAAA PLC WINCCANEWANEW .MCP [ Active ]
File Edit Wiew Tools Help

OO = = fp -

= ﬂ]}]}l Tag Managemenkt Tvpe
ﬂ Internal tags e —
=| Scripk 7’]’ Py Cpen |:-||_r_|r-:
TagLDggingRt Rename picture
= [} SIMATIC 57 PROTOCOL SUITE Delete picture
+ Industrial Ethernet Define screen as stark screen
+ Industrial Ethernet (I} Properties
= MPI
b PLC
+ Marned Connections
+ PROFIBUS
+ PROFIBLUS (113
+ Slok PLC
+ Soft PLC
+ TEP{IP
B Struckure tag
- @raphics Designer
—_il Alarm Logging
.].] Tag Logging
=L o~ P .

Hinh 3.28: M¢ giao dién méi tao
- Hinh 3.29 1 giao dién mé ra cia HIENTHI.PDL. Giao dién nay da duoc thiét

fi Graphics Designer, - [HIENTHI.PDL]

r Fle Edt Wiew Insert Amange Tools Window Help
5 a ES de|l@e a2 =K !WH—JT:.‘E.
L ZBANHTAIPHANL()AISANPHAM'

£

Object Plelte

& Selection

= [§ standard Objects
/ Line
@) Polygon
£ Palyline
@ Elipse
@ Circle
& Elipse Segment
B Pie Seqment
™ Ellipse Arc
2 Circular Arc
I Rectangle
@ Roundsd Rectangle
[A] static Text
£F Connector

= B smart Chiects

=+ ] windows Objects

*a Standard

Siyle Palette

= & Line Style
= selid
=4 Dashed
e Dotted
== Dash Dot
=={ Dash Dot Dot E

® Line Weight

%[5 1 i Frirt Ghuls A

ENUEOCNEN |
DONEENEN |

[
)
g
ES

21
= R(2

100,000 %

3

Dynamic Wizard

STOP

£

<
01 2|34 5 6 7 8910111213 14/15 > || 0-Layerd hd

English (Lniked States) i1 [%:1086 V:218 b

&b

@ Ly

Hinh 3.29: Giao dién diéu khién sau khi d3 thiét ké
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- Chon hinh anh cam bién cho giao dién, tai muc view chon Library ( hinh
3.30)

‘v Graphics Designer - [HIENTHI.PDL ]

Edit Tools

' File

Arrange window  Help

D = i | | & | 2
L BANNG TAT
- - Toolbars...
0
-- Full Screen
| arid. ..
1. Zoom *
-- Lavers.,..
:l |:| Language...
- I:l Update References  FS
= Ll
Zoom Ll
JBO0L |
S400) il
T e

Hinh 3.30: Chon thu vién dé thiét ké

- Ctra s6 Library xuat hién chon thu muc Siemens HMI Symbol Library 1.3,
chon tiép sensor. Hinh 3.31 va 3.32

M Library D:\AAA PLC WINCCYNEW) 2
fd O =]
g Global Library Marne Size Last Change
Project Library [ Displays 1] 22.08.02 2335
I:IOperatiDn 0 22.08,02 23:35
[ APlantElements 0 22.08.02 23:33
[siemens HMI Symbol Library 1.3 0 22.08.02 23:30
[[d5ymbols ] 72.08.02 23:38

Hinh 3.31: Giao dién cua thu vién
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Bl [ibrary D:\AAA PLC WINCCANEWY

o] %|es]

Ll

- Chon ¢6ng cu Gaint Icons, sau d6 chon SENSOR 2. HINH 3.33va 3.34

.................................... EANG LAL FHAIN LUAL AN FPHAIVI

@ Global Library
+-[_7 Displays
+-[_7] Operation
+-[27 PlantElements
+
+- [ Symbols

@ Project Library

=3 Siemens HMI Symbol Library 1.3

Mame Size Lask Change
[_AInternational Symbols a 22.08.02 23:33
DISF\ Swymbaols a 22.08.02 23:33
[:lMaps and Flags a 22.08.02 23:34
[CAmaterial Handling u} 22.08.02 23:34
[:lMisc. Pipes u} 22.08.02 253:34
DMisc. Swmbols 1 u} 22.08.02 25:54
DMisc. Swmbols 2 u} 22.05.02 25:55
[:lMixers a 22.08.02 23:35
[:lMotDrs a 22.,08.02 23:35
DNature a 22.08,02 23:35
[:lOperator Interface a 22.08,02 23:35
CdPansls o 22.08.02 23:35
DPipes u} 22.058,02 253135
DP|ant Facilities u] 22.08.02 253:35
[Cdrower o 22.08,02 2335
[:'Process Cooling a 22.08.02 23:35
[:'Process Heaking u} 22.,08.02 23:35
CAPumps o 22.08.02 25:35
DSaFEt';.-‘ a 22.08.02 23136
[dscales o 22.08.02 23:36
DSegmented Fipes u} 22.08.02 23:36
u] 22.08.02 253:36

Hinh 3.32: Danh muc cua thu vién Siemens HMI

Ml | ibrary D:\AAA PLC WINCCANEWY

o PR

X
I

P

|LJ

1[0 HvaC

1-[_] Icons and Bitmaps
-1 Industrial Misc,
-7 International Symbols
-] 154 Symbols

1-[[] Maps and Flags
-7 Material Handling

- D Misc, Pipes

- [[] Misc. Symbals 1
(L1 Misc, Symbals 2

- D Mixers

- D Mokors

-] Mature

- [_1] Operator Interface
-] Panels

-] Pipes

(L1 Plank Facilities

- D Paower

Marne |F‘review|

Size

Last Change

‘|°]' Accelerometer

-Pr Bin level monitar

-Pr Circular Chart Recorder
‘|']' Digital pressure controller
‘|°]' Fiber-optic bemper ature sensor
‘|°]' Gas detectar 1

P Gas detector 2

‘|°]' (335 manikor

‘|°]' Generic transmitker

‘|°]' Hand-held meter

‘|°]' Huridity sensar

P Infrared CO2 analyzer
“Pr Level switch

“Pr Level transmitter 1

‘|°]' Lewel transmitter 2

‘|°]' Linescan camera

2365
5125
6775
6529
5851
7497
6197
7e95
1251
3123
4645
3941
6205
3963
4853
3199

Hinh 3.33: Chon cam bién

22,0802 2336
22.08.02 23:36
22,0802 2336
22,0802 2336
22,0802 2336
22,0802 2336
22,0802 23:36
22,0802 2336
22,0802 2336
22.05.02 23:36
22,0802 2336
22,0802 2336
22,0802 2336
22,0802 2336
22.05.02 25136
22,0802 2336
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1 HeaC . 5 Gas Gas GEnEric Han... Hurmi. .. Infra... [
- % Icons and Eitmaps dete... rnonitor trans... rneter sensar oz ... L.
- Industrial Misc, T —=
1-[_1 International Symbaols Ii- E “:
1-[_7 154 Symbols [
-[_7] Maps and Flags Lewel Lewel Lewel Line. .. Load Machire —
(23 Material Handling swikch trans... trans. .. camers cell vi?olj...
-7 Misc, Pipes =
-2 Misc, Symbals 1 L Jm [
-[_7 Misc, Symbals 2 _
-2 Mixers Machine Machine Mlicro. .. Monc... Creygen Press... i
wisian. .. wision. .. evel .., EF... rans., .. guage
[Z3 Mokars tevel th t
: e
- |:| Mature
-[_7 Operator Interface
- D Planels Press... Radar RF RTD Sensor Sensor
11 Fipes trans... lewel ... cap... with ... 1 z
-[_7 Plant Facilities
122 Pawer
-[_7 Process Cooling =
7L Process Heating Sensor Sensar Sensor Sensor Sensor Sensor
123 Pumps 3 4 5 & 7 & =
1[0 safety — 7
(] Scales Ijlﬂﬂ
1-[_1 segmented Pipes
= 123 sensors Simple S'i-lmple tSimpIe Slir!'nple Smark tﬁolar
I 133 Tarks v camera chre. .. rans... st gasc.. ...

Hinh 3.34: Chon sensor 2

- Chon sé hién thi san pham dém dugc, tai Library chon Displays( hinh 3.35)sau
d6 chon Digital Output (hinh 3.36)

................................. i W A L R N N R R R Wi W R DN L S ™ NS oy W BN R BN BFay WAL | C e e e

B | ibrary D:3MAA PLC WINCCANEWY

e ||| 2,

Global Library
Project Library

oo ool

Cperation PlantElerments Siemens HMI Symbiols
Symbal Libr. ..

Hinh 3.35: Thu muc hién thi
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M mivay pwmpcwncaon |
N S e e =

@ Global Library LasssLaa EassEEaa
—1-[_1 Displays
+-4=3 Displays .
+ [ Meters 5-Bit Display  5-Bit Display + [l e ke
+ [ Scaling 1jO Field
+-[Z7) Text Fields
+1-[Z1 Windows

+ I:l Operation

+-[_] PlantElements

+-[_7] Siemens HMI Symbol Library 1.3
+-[_7] Svmbols

@ Project Library

Hinh 3.36: Chon Digital Output

- Chon hop dung san pham. Tai thu muc Library chon Siemens HMI Symbol
Library 1.3, tiép tuc nhan chon muc containers va chin hop san pham cardboard
box, open. Hinh 3.37
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........... AN DAL FRAIN LASAL AN FRLAILV]

B [ ibrary D:MAAA PLC WINCCINEW)

ef| 4 |B(@X] [ =

1 Siemens HMI Symbal Library 1.3
722 3D 154 Symbals
- Air Conditioning
1] Architectural

- |:| Arrows

1] ASHRAE Cantrals & Equipment
7-[Z2] ASHRAE Ducts
7-[Z7] ASHRAE Piping
-] Basic Shapes

-7 Blowers

-] Buildings

-] Chemical

0[] Computer Hardware
- a Cantainers

-] Controllers

-] Conweyars, Bele

- [:I Conveyors, Misc,
0[] Conweyars, Simple

- |:| Ducts

-] Electrical

-] Flexible Tubing
0[] Flow Meters

-] General MFg.
1750 HaskinA

3-D cardboard Blue barrel

b, sealed

sealed

]

Cardboard bo,

Cardboard box,

closed no Flaps
Cardboard box, Container 1
top view, sealed

T m T

Cardboard box 1, Cardboard box 2,

sealed

=

Cardboard box,
open

Conkainer 2

[Eaa ]

Biox sealed with
O5HA tape

B

Cardboard box
with up arro...

il

Cardboard box,
top view, closed

.

Crate 1

Hinh 3.37: Chon hop dung san pham

Cardboard box
with up arro...

Cardboard box,
top wiew, open

Crate 2

ﬂ

- Céc vat thé va giao dién khac ta v& bang cong cu Polygon( hinh 3.38)
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# | — Object Palette

e E Selection
=& Standard Objects

‘ﬂ Polyline
(@ Ellipse
----- @ Circle

----- i, Elipse Segment
----- ‘ Pie Segrnent

[ (] @ i ™ Ellipse Arc

................... > Circular Arc

................... B Rectangle
] - @ Rounded Rectangle
.............. = @ Skatic Text

................... ﬁ—';' Conneckor
.............. e

Hinh 3.38: Céng cu Polygon

- Sau khi v& hét c4c vat thé ta lua chon mau sic cho giao dién. Nhan chudt phai
vao vit thé chon Properties.( hinh 3.39)

?Z:ZZZZ """""" S
i ul Chrlee oo e

Copy Chrl+iC
Cuplicake
P raste Chrl+y
Delete Del
Cuskomized object L R
Group ohbject L R
Linking L RN
------ Configuration Dialog. ..

Hinh 3.39: Chon mau cho giao dién

- Sau khi chon properties, ctra s6 Object Properties xuat hién. Tai properties
chon color, trén thanh background color muc static ta chon mau cho vat thé (hinh
3.40)



Obje Prope

E |P0|}'EIUH |F'0Iygon34

Froperties ] Events ]

= Pakygon Abtribute Static | Dynamic | Co... | 1.,
Geometry Line Color [N O
Colors Line Background Color [ 3 % O
Styles Background Color : Il
Flashing Fill Pattern Colar Il
Miscellaneous
Filing

Hinh 3.40: Chon mau nén cho giao dién

- Chon nit nhan ding va khai dong cho bang tai. Tai thanh cong cu chon muc
Windows Obijects tiép tuc chon Button. (hinh 3.41)

................. P pa

e [E] Bar
................. Graphic Ob]ect
e P Status Display
................. ETEXtLiSt
L =] windows Objects
................. DButtDn

................. Check, Box
............. E] Option Graup

----------- 2 Round Butkon
""""" = slider Chject =
........ v

L *= Standard Controls

Hinh 3.41; Chon n(t nhan

- Sau khi chon nGt nhan, tai muc Text chon tén ndt nhan. Muc color d6i mau
sac cho nut, muc Change Picture on Mouse Click ding dé tham chiéu toi céc
giao dién khac.(hinh 3.41)
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[(ICNENEEN

o I L O

Ir-J
m]
]
3

g

=
o

=
o

]
o

|
\

_Lm%—l.h.

=

n

100.000 =

d Button Configuration

||T et

Text

Fant
Aurial

Faont...

Colar...

It

Operation
Autharization | <Moo accezs-protection:
Hotkeyw. .. | I |

Change Picture on Mousze Click,

| 7

Cancel

o |

Hinh 3.41: Nhap tén cho nit nhan

3.2.2.3. Viét chuong trinh chuyén dong cho cac vat thé va hién thi bién dém
- Hién thi nhap nhay cho cam bién khi vat thé di qua.

tir cam bién di chon ta v& thém 1 hinh vudng nho phia trén dé thé hién cho sy phét
hién vat thé cua cam bién.

Tur hinh vudng nho ta nhan chudt phai chon Properties,
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............... & cut Chrl+
................ oy e

Duplicate

Chrl4y
Dl

Delete

Cuskomized object

Group object

Linking

Copfiguration Dialag. ..

Hinh 3.42: Dit hiéu tng cho cam bién hong ngoai

Ctra s6 Object Properties ma ra, trén muc Properties ta chon Flashing, tai thanh
flashing background cot Static ta chon Yes. 2 thanh Flashing Background Color off
v & Flashing Background Color on | & 2 thanh thé hién mau sic nhip nhay cua cam
bién 2 thanh nay ta d& mau mic dinh. Thanh background flash frequency Ia thanh
thé hién tan sé nhap nhay nhanh hay cham caa 2 mau, ta chon fast & muyc static
(hinh 3.43).

O muc Dynamic thanh flashing Background color 1a muc chon bién diéu kién
nhap nhay cua mau sic. Ta nhanh chudt phai vao biéu twong bong dén, ctra s6 mo
ra ta chon tag...( hinh 3.44)

Il Object Properties

—w|2'|-2'| |Palyaan | Ll

Properties | Events |

= Polygon Attribute | Static | Drvnamic Currenl t | Indirect

imeometry Flashing Line Active Mo {} O
- Colors Flashing Line Color OFF [ 5.F 0
- Styles Flashing Line Calor O [EG— % _ ]
- Flashing Line Flash Frequency Mediurn O
Miscellaneous Flashing Background ves '! nhapnhayxanh 250 ms O
.- Filling Flashing Background Col: [ O

Flashing Background Cole [ ] 5.5 ]

Background Flash Freque Fast 3:? O
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Hinh 3.43: Ché d6 nhap nhay cua cam bién

Aktribuke Skatic Crynamic Current Indirect
Flashing Line Active Mo e N
Flashing Line Calar OFF &% |
Flashing Line Calar On G |
Line Flash Frequency Medium 3% N
Flashing Background Actigi f ' e == ms |

; Crynamic Dialog. ..
Flashing Background Color Off [ % ) |
Flashing Background Calor On [ % C_'a":t":"-_"" |
Background Flash Frequency Fast % VBS-Action. .. N
Delete

Hinh 3.44: Chon bién lién két cho cam bién

Ctra 6 tags — Project mé ra, ta chon tim dén bién nhap nhay xanh trong bién
ngoai & WinCC Tags — SIMATIC S7 PROTOCOL SUIT -MPI—PLC

(hinh 3.45) sau d6 nhan OK dé két thuc cai dat. Cam bién nhap nhay mau do ta lam

thao tac tuong tu.

55



B Tags - Project: D:\AAA PLC WINCCAMEWANEW. MCP

cF - [Serer
Data source: [/ inCC Tags
| Filter; E ﬂ
= ﬁ WinCC Tags Mame | Type Parameter | Last modification
- [} List of all tags Tibiendo Einary Tag MO, 7 6/9/2014 12:24...
+- L Internal tags jbierxanh Binary Tag MO.6 6/902014 3:01:..,
=1+ |} SIMATIC 57 PROTOCOL SUIT e Signed 16-bit w...  MwWS1 4/30/2014 2:29..,
+- i Industrial Ethernet TycB2 Signed 16-bit v...  MW100 4/29/2014 2:24...
+- [ Industrial Ethernet (T} | = 4o nabsi Binary Tag A124.0 8/3(2014 11:52...
T . EEIPLC Tjdrbangtaido Binary Tag Mz.1 6902014 8:18:...
. ;J:med Conmections Tjdcbangtaizanh  Binary Tag Mz.2 6/Z014 &:46:, .,
- PROFIRLS ﬂdo Binary Tag Elz4.0 Slz8iz014 12:2...
< PROFIELS (11} jnhapnhavdn Binary Tag Mz2.3 B/11/2014 12:2...
== St PLC gnhapnha\,-'xanh Binary Tag Mz.4 6112014 12:2...
e Soft PLE ﬂvang Binary Tag Elz4.2 Slz8iz014 12:2...
¥ TCRJTP yxarh Binary Tag E124.1 5/28j2014 12:2..,
< >
] | Cancel Help

Hinh 3.45: C4c bién ngoai cua PLC
- Thiét lap chuong trinh cho bang tai chay.

- M&i mot thanh trén bang tai la 1 hinh riéng biét, chiing c¢6 1 doan chuong trinh
viét bang ngdn ngit 1ap trinh C c6 cau tric giong nhau nhung khac nhau vé toa do.
Pé nhin cac thanh chuyén dong dong thoi nhu bang tai ta viét chuong trinh chuyén
dong cho ching trén 1 truc toa do x. Céc thanh ta cai dit cho mau sic xen k& nhau
dé khi chaing di chuyén ta nhin thy 3 hon. ( hinh 3.46) sau khi vé cac hinh thanh
cta bang tai ta tién hanh viét chuong trinh cho ting thanh riéng biét. Bé con tro
vao thanh bang tai sau d6 nhan chudt phai, trinh don d6 xudng ta chon Properties
ctra s6 Object Properties ma ra ( hinh 3.47)
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Chl+% R o o o o
e B

Duplicate

FR paste celev b

Delete el - - -
Cuskomized ohject 4

..... Linking e

Configuration Dialog. ..

Propetties

Hinh 3.46: Chon mau sic cho bing tai

I Object Properties |1| |_'X

'lelgl IF'olygon IPongon13 j

Properties | Evants |

E|--P_olygon Attribute | Skatic | Cryniamic | Current | Indirect |
- Geometry &30

Fosition ¥ 150 Dynaric Dialag... 0
i width 50 O
- Flashing Height 50 WBS-Action. .. O
. Miscellaneaus Rokation Reference % a Tag... ]
Filling Rotation Reference ¥ i} Delate |
Rokation Angle i} |
Mumber of Corners 7 O
Current Value ¥ 710 O
Current Yalue ¥ 215 |
Index 3 |

Hinh 3.47: Viét chuong trinh C cho ting thanh bang tai

- Tai muc properties caa cira s6 chon Geometry | tai thanh position x muc
Dynamic hinh biéu tuong bong dén nhan chuét phai , trinh don d6 xuéng chon C-
Action. Ctra s6 Edit Action xuat hién ( hinh 3.48) sau d6 ta tién hanh viét 1 doan
chuong trinh C trén d6.Sau khi viét ta ¢ doan chuong trinh nhu hinh 3.49
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M Edit Action
SR &&=

':};j| & |%B :_vzl 3|'|"',' |3IF|!'|'_1| Ewent Mame: |Default trigger E
=2 Project Functions #include "apdefap h"

+-425 Standard functio lang _main{char* lpszFictureMame, char* lpszOhjectMame, char® lpszProperyMName)
+-122 Internal functions

ol

b WINCC TAGNAME_SECTION_START

[ synte: #define TagMamelnAction "D Taghame"
[/ nest TaglD 1

[ WINCC TAGNAME_SECTION_END

WINC T PICHAME_SECTION_START

| syntax: #define PichamelnAction "FictureMame"
/i nest FiclD ;1

S WINC T PICHAME_SECTICN_EMD

i

oK | Cancel |

Hinh 3.48: Giao dién chuong trinh C

#include "apdetap h"
long _main{char* [pszPictureMame, char® lpsz0bjectMName, char* lpszFropertyMName)

static int a=780;
f(GetTagBit]"dchangtal" &8a<=780)

a=a-40;

¥
f(GetTagBit]"dchangtal") &.8a<=300)a=780;
return &;

¥

Hinh 3.49: Poan chuong trinh C duoc viét cho bang tai

- Pay 1a doan chuong trinh viét cho truc X, khai béo kiéu dir liéu 1a s6 nguyén
a=780 la toa do x trén man hinh may tinh. Poan chuong trinh dugc dich nhu sau,
néu bién “ dcbangtai” ==1 va toa do truc x <= 780 thi toa d6 x duoc trir di 40 (a=a-
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40). Néu bién “dcbangtai”==1 va toa do truc x<=300 thi toa d6 cta thanh bang tai
trg vé vi tri ban dau a=780, néu khong thi return vé a. Co nghia 1a toa d6 cua thanh
bang tai duoc dich dan vé phia trai man hinh va dén diém toa do x=300 thi quay lai
vi tri lac dau. O day bién “dcbangtai” duoc viét trong chuwong trinh cua PLC va
phai duoc khai béo bién ngoai trong phan mém WinCC.

- Viét chuong trinh cho thanh bang tai thi 2, twong tu nhu thanh bing tai 1,
thanh bang tai 2 va cac thanh bing tai khac c6 cu trac chwong trinh giéng hét
nhau nhung khac nhau vé toa d6 diém dat dau tién , nhu vay khi cac thanh bang tai
chay n6 s& khdng bi chong lan 1én nhau (hinh 3.50) . Toa d6 diém dau caa thanh
bang tai 2 1a 740 nho hon toa do diém dau cua thanh bang tai 1 13 40 don vi, nhu
vay ¢ 1 vong ctua chuong trinh C thanh bang tai 1 sé€ ¢ vi tri ciia thanh bang tai 2 va
thanh bang tai 2 $& & Vi tri cta thanh bang tai 3 ¢ nhu thé dén thanh biang tai c6
toa do cudi cling s& Vé vi tric cua thanh bang tai thir 1. Ta viét doan chwong trinh
tuong tu cho cac thanh bang tai tiép theo. Dé cac thanh bang tai di chuyén nguoc
lai ta cong toa do vi tri cua diém ban dau(a=a+40) giong nhu cc thanh bang tai
Cua bang tai vat mau do.

%“ﬁ.l | | |?+‘T| J |a|:3| 3|:}|'ﬂ' |?-‘|3'I'_| Event Mame: | Default tigger E
127 Project Functions #include "apdefap h"
+- 125 Standard Functions long _main{char* IpszPictureMame, char* lpsz0bjecttame, char* IpszPropertytame)

+- 422 Inkernal Functions
static int a=740;
HGetTagBit"dchangtal")&8a<=780
d

a=a-40;
T
f{GetTagBit"dchangtai")& &a<=3001a=730;

return &;

+

Hinh 3.50: Boan chuong trinh cho 1 thanh bang tai khac
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- Cai dat hién thi s6 ¢ém san pham cho vat thé mau xanh.
- Tur hién thi sb Digital Output 1y & Library, ta nhan chudt phai vao sé d6 trinh

don d6 xuéng ta chon Properties dé thay d6i mau sac sé va gan bién dém.(hinh
3.51)

L]
_____ o Cut Chrl
SRR S Copy CrhC
SRR Duplicate
2 Paste Chrl+y f

Delete Dl

Cusktomized object

Group objeck

........................... Linking

Configurakion Dialog. ..

........................... Propetties

Hinh 3.51: Lién két bién dém san pham

- Ctra s6 xuat hién tai muc properties chon muc colors. Trén thanh Background
color cot static 1a cai dat mau hinh nén cho s6 hién thi ¢ day ta & mac dinh . Trén
thanh Fill Pattern Color cot Static 1a noi thay d6i kiéu mau chix cia sé hién thi, ta
nhan chudt phai chon Edit va chon mau xanh (hinh 3.52).

- Ciing tai ctra s6 nay ta chon muc Output/Input, xuat hién giao dién nhu hinh
3.53. Tai muc Apply to full ta chon yes, tai muc nay néu sé dém tur 1 chix sé
chuyén thanh 2 chix sé thi 6 hién thi s& tu dong nhay Ién 2 chir sé ma khdng bi
dirng lai ¢ 1 con s6, vi du tir s6 9 ¢6 1 chir s6 s& 18n 10 14 s6 ¢6 2 chit sb. Tai
Output Format chon 999, 1a géi han sé dém.

- Tai thanh Output Value c6t Dynamic hinh bong dén nhan chuét phai vao do
chon Tag. (hinh 3.53)
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Fropertiez l Events ]

-1-1/0 Field Atktribuke Skakic Cryniammic [
Geametry Border Color I
Colars Border Background Color [ 1 %%
Skyles Background Color I 44
Font Fill Pattern Caolor [
Flashing Font Color D
Miscellaneous
Lirnits
Output,/Input

Hinh 3.52: Chon mau cho s6 ¢ém

(170 Field [EAFeldi

Properties l Even[g]

=1-1/0 Field Attribute Skatic Crynamic Current Indirect
Geometry Field Tvpe Cukput O
Colors Output ¥alue 0.000000e-+000 = “ychange []
L ic Dialog...

Skyles Data Format Decimal Cyﬂna;nlc aind

Fort Output Format 999 “Actian. .

Flashing apply on Ful Yes g WBS-Action... O

Miscellaneous Apply on Exit fo g |

Limnits Clear on Mew Input Yes i Delete 1

Output/Input Clear on Invalid Input Mo N
Hidden Input Mo O

Hinh 3.53: Chon bién lién két

- Sau khi chon Tag ctra s6 Tags-Project mé ra, ta chon duong dan téi bién ngoai
c6 tén CB1 va chon CB1 sau d6 Ok (hinh 3.54). Bién c6 tén CB1 duoc gan dia chi
MW92 bén trong PLC . Trong chuong trinh PLC 6 nhd MW92 duoc gan vao bo
dém tién , vay Ién khi c6 tin hiéu tac dong vao dau vao 1124.1 caa PLC thi gia tri
s6 nguyén dugce luu & trong PLC . S6 ¢ém hién thi trén WinCC s& tham chiéu téi &
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nhé MW92 nay dé lay gié tri hién thi. Gié tri hién thi nay c6 thé thay d6i nho vao
thay d6i chuong trinh duoc nap vao trong PLC. Twong ty nhu vay ta lam véi s6
hién thi mau do.

Tags - Project: D:\AAA PLC WINCCANEWANEW . MCP 2 2 j |?B ﬂ T Va
cila| =il N
Data source: [WICC Tags OAT SAN PHAM [0 o0 ...
Filker: |i j
= @ WInCC Tags Mame | Type Parameter | Last modific.
- fL List of all tags Zibisnda Binary Tag Ma,7 6192014 12
+- || Internal tags Zibienixanh Einary Tag 1.6 61902014 3
= |} smaTIC 57 PROTOCOL SUIT | aieTl Sigried 16-bit v...  MWa1 4/30/2014 2
i ;:332::: ::::::E w _'__ﬁgsz . Signed 16-bit v...  MW10 4j20/2014 2 — e — T
i VET cbangtaf Bfnary Tag A124.0 6132014 11 Output ;:g
-k [FIE 3dcbangtaldo EBinary Tag MzZ.1 619/2014 & .Dlgggggge_'_ggg *CBI Upon change [
. I'ila;med cannections Zhdchangtaizanh  Binary Tag Mz,2 Glaf2014 & Decimal
= PROFIELS :}do Binary Tag E124.0 Si2gaiz014 1 999
- PROFIELIS (11} Zinhaprhaydo Binary Tag Mz2.3 611172014 1 Yes 3x O
E Slat PLC Zinhaprhayxanh  Binary Tag Mz2.4 61172014 1 Mo i:g |
<18 soft pLC Thvang Binary Tag E124.2 5i28/2014 1 Yes Ly O
: TCRITP Thxarh Binary Tag E124.1 512512014 1 Mo ] O
Mo ﬁ |
4 = 4
ak. | Cancel | Help

Hinh 3.54: Chon bién ngoai cua PLC
- Viét chuong trinh cho chuyén dong cua vat thé chuyén dong.

- Ta vé& 2 hinh hop thé hién 2 mau khac nhau caa 2 vat thé. 1 vat mau d6 va 1 vat
mau xanh, 2 hinh hop nay ta s& cho nam chong 1én nhau va dugc dat an vao bén
trong bang tai sau khi ta da c6 chuong trinh chuyén dong cho chiing, ta diing cong
cu Move to Back dé an vao trong bang tai. Khi c6 tin hiéu xuat phat ciia mau nao
thi mau d6 s& dugc di chuyén (hinh 3.55)
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Flaae 2y nealE ¥ e =l 5 <[]

BANG TAI PHAN LOAI SAN PHAM

Hinh 3.55: Vat thé md phong san pham

- Sau khi vé xong hinh hop thi ta cai dat mau cho hinh do6. Tt hinh hop chon
Properties ( hinh 3.56)

Ckrl+x

Copy Chrl+C
Duplicate

BB Paste Chrl+y

Delete Del

Cuskomized ohject

Group object

Linking

Configuration Dialog. .

Properties

Hinh 3.56: Cai dit mau sic cho vat thé
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- Cua s6 Object Properties mo ra, tai muc Properties ta chon Color, trén thanh
Background Color cot Static ta nhan chuét phai chon mau dé cho vt thé(
hinh 3.57)

E |GTDUD |Emup5

Properties l Events ]

- Group # | | akkribute Skatic
Geometry Line Calar
Colors Line Background Color
Skyles Background Color
Flashing Fill Pattern Color
Miscellaneous
UserDefined1
—|- RectangleZ
Geametry
Colars
Skyles
Flashing
Miscellaneous

)

Yanmic

cleicic]

Hinh 3.57: Chon mau nén tai Background Color

- Ciing tai ctra 6 nay ta chon muc Geometry.O thanh Position X cot Dynamic c6
biéu twong bong dén ta nhan chudt phai chon C-Action (hinh 3.58)

M Object Properties

ﬂ |Gn:|u|:| |Emup5
Froperties l Events]
= Group | | attribute Skatic Crvniamic Current I
Geometry Positionx 2
Colars Position ¥ 180 @  Dynamic Dislog. .. O
Skyles Wit 40 e C-action... m|
Flashing Height 40 3% vBS-action.., O
Miscellaneous Raokation Reference & 50 3:,3 Taq... Il
UserDefinedl Rotation Referance ¥ 50 A |
—)- Reckangle? Rokation &ngle o R Delste m|
eomekry Mumber of Corners & i} ]
Colors Current Yalue ¥ az0 i} ]
Skyles Current Yalue ¥ 180 3;3 1
Flashing Index o £ |
Miscellaneous
Filling
- Palygon 70
Gaeametry
Colars

Hinh 3.58: Viét chuong trinh C cho vat thé
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- Sau khi chon C-Action cira s6 Edit Action mé ra va chuong trinh C duogc viét
nhu hinh 3.59

- Gai thich hoat dong ctia chuong trinh, khai b4o 2 toa do 1a s nguyén ava b. O
chuong trinh chuyén dong cua vat thé nay ta can tdi ca 2 truc toa d6 X va y vi vat
thé di theo ca 2 truc toa do.

- bat toa d6 diém dau cua vat thé 1a a=780 va b=180 tuong trung cho 2 truc X va
y.

Bién “biendo” 1a 1 bién trung gian ctia chuong trinh nap vao PLC, bién nay c6 tac
dung duy tri bit “biendo”=1 khi dau vao 1124.1 hét xung.Khi “biendo”=1 va toa do
diém a<=780 thi toa do vat thé duoc dich vé bén tréai véi cac budc dich bang 100
don vi( a=a-100). Néu a<=620 thi chuong trinh s& chuyén hudng cua vat thé sang
truc b, khi sang truc b ¢ thoi diém a=620 thi ltc nay toa d cua dudng ra vat thé
mau d6 cling ¢ toa do d6. Luc nay cam bién dat ngay trén truc toa d6 a=620. Poan
chuong trinh ndy s& gan cho bién “nhapnhaydo”=1 va vt thé s& duoc dich chuyén
theo truc b voi mdi bude bang 50 (b=b+50) vat thé s& di xudng dong thoi trén giao
dién WinCC cam bién s& nhap nhay. Néu “biendo” van bang 1 va toa do truc b
>=400 thi chuong trinh s& gan cho bién “nhapnhaydo”=0 va “biendo”=0, lic nay
cam bién s& hét nhap nhay va bién “biendo” s& vé 0 va vi tri vat sé tro lai vi tri ban
dau a=780, b=180. Chuong trinh nay viét dé vat thé di duoc 1 chu ki véi 1 xung
dau vao (hinh 3.59) .

- Sau khi viét xong ta kiém tra I8i ciia chuong trinh bang cach nhan vao Create
Action néu phia dudi goc trai caa man hinh théng bao 0 error (s), 0 warning(s) 1a
chuong trinh khong bi 181, sau d6 nhan ok dé két thc.
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M Edit Action
S|l &=

& ¥

5

| X

ax| ==
|CB| pi]

3| i) |3J|3'E| Ewent Mame: | D efault tigger g

=2 Project Functions
Standard functions
= Inkernal functions

T

#include "apdefap h"
long _main{char* IpszFictureMame, char* [psz0bjectMame, char® IpszProperyhame)

i
tatic int a=780,k=180;
if{GetTagBit"biendn")&&a<=780)

i
a=a-100;

-
SefTagDWord("trucy1".b);
if{GetTagBit("biendo ") &&a<=620)

SefTagBit{"nhapnhaydo” 13
a=k20;

h=h+50;

b
if{GetTagBit"hiendo")&80»=400)

i
SefTagBit"nhapnhaydo®,0);
SefTagBit("biendo",0);

M Edit Action

Hinh 3.59: Chuong trinh C cho vt thé mau do

S| & [=l2]5

| x|

&
2

3| r |<_"'£|3'L1| Ewvent Name: |Default tigger ﬂ

e
Ras
i |

=2 Project Functions
+-3=! Standard Functions
+-32 Internal functions

#includreate action] b

lang _main({char* pszPictureMame, char lpszObjectMarme, char® lpszProperyMName)

i
ktatic int a=780,b=180;
if(GefTagBit"biendn")& &a<=780)

i
a=a-100;

I
SefTagDWord Mrucy1" kY
if{GefTagBit"biendo")& &ac=620)

SefTagBit!"nhapnhaydo”, 13
a=k20;

h=h+50;

I

if{GetTagBit("biendo")& &b»=400)
i

SefTagBit{"nhapnhayda",0);
SefTagBit"bienda",0);

=780;
=180;

a
a]
i

0 Erroris), 0 Warnings)

o]

Cancel

Line; 4

Calumn: 0

Hinh 3.60: Kiém tra 13i cua chuwong trinh
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-Tré lai cira s6 hinh 3.58 ta thiét 1ap bién cho truc y. O thanh Position Y cot
Dynamic ¢6 hinh biéu tuong bong dén ta nhan chudt phai va chon Tag (hinh 3.61)

Propertiesz l Evetts ]

-|- Group
Geomekry
Colors
Shvles
Flashing
Miscellaneous
UzerDefined]

- Rectanglez
Geomnetry
Colors
Skyles
Flashing
Miscellaneous
Filling

= Polygon70
Geametry
Colors
Skyles

# | | Attribuke Skatic Dwnarnic Current

Positionx 730 &
1580 ? Erucy | Inan rhanne

width 40 3;3 Crynamic Dialag.. .
Height 40 R Z-Ackion.. .
Rotation Refe 50 i} WBS-Ackion. ..
RotationRefe 50 %%
Rotation Angli 0 3;3
Mumber of Coig 3:3 Delets
Current Yalue 920 3:3
Current Yalue 180 3:3
Index 0 3:3

Hinh 3.61: Cai dat cho trucy

—

Ooooooooooo

- Ctra s6 Tags-Project mo ra ta chon Internal Tags tiép theo chon TagLoggingRt
va chon bién “trucyl” sau d6 nhan OK dé két thiic (hinh 3.62)

- Tai cot current ta nhan chudt phai chon Upon change. (hinh 3.63)
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I Tags - Project: D:\AAA PLC WINCCANEWANEW. MCP

+ H List af all kags

I 1rternal tags
+ q Scripk

q TaglLoggingRE
+ EI, SIMATIC 57 PROTOCOL SUIT

[]Server
[ Data souce: | #inCC Tags
Filker: |E j
= ﬁ WiniZZ Tags Marme | Twpe Pararneter | Last maodification

Ty @TLGRT_AYE..
TJ@TLGRT_SIZ...
TJ@TLGRT_SIZ...

TJ@TLGRT_TA...

Titrucy
Titrucyl

Floating-paint n...
Floating-paint n...
Floating-paint n...
Floating-point n...
Unsigned 32-bit...
Unsigned 32-hit...

4/28/2014 9:43...
4/28/2014 9:43..,
4/28/2014 943,
4{28{2014 9143,
572014 11:48,.,
6/9/2014 12:40,.,

< >
| Cancel Help
Hinh 3.62: Chon bién noi cho vat thé
Properties ] Events]
-l Group # | | Attribute Stakic Dynaric Current I..
Geometry Position X 750 13
Colars m 180 ! trucyl Upon change 1
Styles width 40 ik Picture Cycle
Flashing Height 40 R window Cycle
Miscellaneous Rotation Refe S0 3:3 Upon change
UserDefinedl Rotation Refe 50 3:,3 50 ms
- Rectanglez Rokakion Angl: 0 3:,3 500 ms
Geometry Mumber of Coid i:,% 1s
Colors Current Yalue 920 3\} 3
Styles Current value 180 A F c.
Flashing Inde:x ] 3:,3 10s
Miscellaneaus )
Filing 1 min
-|- Polygon70 5 m"-!
Geametry 10 min
Colors lh
Styles User cycle 1
Flashirg User cycle 2
Miscellaneous v User cycle 3
User cycle 4 I
................................................. User cycle 5 ——

Hinh 3.63: Thoi gian cap nhat dir liéu

68



KET LUAN

Trén ddy em da trinh bay tit ca nhimg co so |y thuyét xoay quanh do &n
“Xay dung hé thong giam sat va diéu khién bing tai qua WinCC” ma ban than
em di thu thap duoc, tir d6 thiét ké hé thdng diéu khién giam sét hé théng bing tai
va dua vao hoat dong nhu mét bai thi nghiém thuc té vé giam sét hé thdng. Sau khi

hoan thanh d6 &n nay da giup em dat duoc nhitng van dé sau:

e Tim hiéu duoc nhiing tng dung cua phan mém WinCC
e Biét cach lap trinh cho hé thong md phong bang tai

e Tim hiéu duoc ciu tao va nguyén ly hoat dong cua PLC
e Céch két ndi cac bién ciia PLC vai WinCC

e Thuec hién thi nghiém trén mo hinh thuc.

Em xin cam on!
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TAI LIEU THAM KHAO

Sach tham khflO‘ )
Giao dién NGUOI -MAY HMI (HUMAN MACHINE INTERFACE) va

lap trinh v&i S7 va WinCC 6.0 TS. Tran Thu Ha ( Chu bién) KS. Pham

Quang Huy

. Bai giang thiét bi Siemens — Cong ty TNHH TM&DV Ki thuét SIS

Tai liéu trén internet
http://Website www.google.com
http://Website www.alldatasheet.com
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