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LOI CAM ON

Pé hoan thanh duoc dé tai nay 1a két qua nd luc ctia ban than trong sudt thoi
gian theo hoc tai trudng, dic biét 1a tir khi bét tay vao qua trinh nghién ctu. Pé
dugc thanh cong nhu ngay hom nay em khong bao gi6 quén duoc su gitp do va su
giang day rat nhiét tinh cta cac Thay co trong khoa Pién — DPién tir Truong Dai
Hoc Dan Lap Hai Phong. Cac Thay co la nhiing doi ngil di trudc rat am hiéu vé
linh vyc khoa hoc k¥ thuat da tan tinh giang day va gitp ching em hoan thanh
duogc rat nhiéu dé tai Ludn vin rat hay va c6 tng dung nhiéu trong thuc té. Va diéu
khong thé ké dén sy thanh cong ciia em ngay hom nay d6 1a su nhiét huyét tan tinh
huéng dan cta Thay Nguyén Trong Thing. Va cudi cing ching em xin ghi on
cong lao cha me da sinh ra va cho chiing em dugc an hoc dén ngay hom nay dé co
co hoi tiép can voéi linh vuc khoa hoc, nhd sy dong vién thuong xuyén va quan tam
da miat vé phia gia dinh 13 mot dong luc gitp chung em vuc qua mit tim 1y, su

chan nan dé em quyét tim hoan thanh t6t dugc dé tai nay.

Hai Phong, ngay 5 thang 06 nam 2017
Sinh vién

Pham Vian Cuong
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LOI MO PAU

Trong qua trinh san xuét tai cic nha mdy, khu cong nghiép tap trung
hién nay khau dinh luong v6 cung quan trong. Khau dinh lugng gitp xac
dinh chinh x4c khdi lwong nguyén vat lidu, thanh phdm va ban thanh phim
trong san xuét. Cac thiét bi dinh lugng c6 mat trong hau hét cac khau trong
hé théng, cong doan san xudt : cung Gng ton trir nguyén vt liéu, cap liéu
cho tirng giai doan, can va dong goi san pham. ..

Tu dong diéu khién giam sat cac qua trinh san xuét néi chung va can
dinh luong noi riéng 1a mot trong nhiing wu tién hang dau cua cac doanh
nghiép nham nang cao ning sut ha gia thanh san pham, giam chi phi hoat
dong tang cuong kha nang canh tranh trong qua trinh hdi nhap hién nay.

Nhitng tmg dung va loi ich cta hé théng can dinh luong 1a rat 1on vi
vay em di lya chon dé tai « Thiét ké , xdy dung hé thong cin dinh lwong
va déng bao tw dpng”. Thong qua nhimg tim hiéu cta em vé hé thong cin
dinh luong con nhiéu thiéu s6t mong nhan duoc su danh gia va gop ¥ cia
thay co.

Em xin chan thanh cam on !

Hai Phong, ngay 15 thang 06 nam 2017
Sinh vién

Pham Van Cuong



CHUONG 1.
G101 THIEU TONG QUAN

1.1 GIOI THIEU CHUNG

Cung voi sy phét trién kinh té, sy mo rong san xuat cong nghiép ung
dung cta hé thong can dinh lugng ngay cang 16n. Yéu ciu cho hé théng
cang ngay cang doi hoi do chinh xac cao, san lugng 16n. Nhitng rng dung
cua hé théng can dinh lugng la rat nhiéu, em d3 chon can dinh luong trong
khau dinh luong va dong géi bot gidt 1a hudng tim hiéu sau vé dé tai cia
minh.

Pé tai néu 1én mot giai phap thiét ké hé théng can dinh lugng truc
tuyén dung PLC. PLC c6 nhiém vu doc gia tri trong luong ¢ dang tuong tu
tor ngod ra cua Loadcell sau khi qua bd khuéch dai. Mot chuong trinh dugc
viét sdn cho PLC dé doc, thiét 1ap h¢ théng can, tinh toan va giao tiép voil
giao dién HMI

Giao dién HMI s& hién thi trong luong can ctia mbi mé va céc chirc

nang thiét 1ap cac thong s6 ban dau cho hé thong can.

1.2 GIO| THIEU HE THONG CAN VA PONG GOI

Hé théng can va dong goi duoc nip dit trong phan xudng dong goi.
Trong phan xudng nhu vy s& c6 nhiéu hé théng can va mdi hé théng s& co
2-3 nguoi cong nhan van hanh va dam bao hé thdng van hanh chinh xac an
toan.

Qua trinh can va déng gbi s& qua nhiéu cong doan nhu: ban dau bot
tir cac thung phan g s& duoc dua tdi cac bon chira riéng ciia ting hé thong
can va sau d6 s& duoc xa xudng thung can khi di trong luong s& dugc cong
nhan xa xudng dong goi. Pong goi xong s& duoc bang tai dua qua may han
nhiét dé 1am kin g61 dung bot do . Céac goi da dugc han kin thi s€ dugc bang

tai dua toi khu vue dong thanh cac thung theo yéu cau sb luong.



Hinh 1.1 Day chuyén déng gbi

Bot dugc dua tir bon chira trung tim thong qua cac éng dan bot toi
cac thung chtra cua timg may. Thung chta nay duoc thiét ké bang inox va
kin tranh anh hudng t61 nhién liéu cling nhu khong bi bay ra ngoai moi
truong 1am viée. Mdi thung chira ¢ thé dung t6i 100kg bot nhién liéu dam

bao qua trinh van hanh luén lién tuc.
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Hinh 1.2 Bdn chira mot hé théng can

Trong qua trinh hoat dong bot dugc dua vao hai phéu nhé dung dé
dinh luong. Bot dugc dua vao phéu nho qua hai dudng 1a cira xa chinh dong
mé bé’mg van xilanh va b rung bu dé dam bao do chinh xé4c , ban dau bot
duoc cung cdp qua ca 2 duong , khi trong luong bot gan dat dén yéu cau thi
ctra x4 chinh dong lai bot chi dugc cép thong qua bd rung bu dén khi du
trong luong thi hé théng dimg. Dé dam bao ning suét thi lugng ta lap trinh
sao cho lwong rung bu sau 13 r4t nhé ma van dam bao do chinh xac. Nham
nang cao ning suat thi hai thung can s& phai can va xa lién tuc, khi xa xong

1a ngay lap ttrc tiép tuc qua trinh can.



buong xa chinh

Hinh 1.3 Pudng x4 chinh va duong bu

Vi duong xa bu 1a phu va dam bao su thay ddi trong luong it nén
duoc thiét ké nho va bot qua dudng xa phu s& dugc dua t6i khay dan duogc
g:fm vo1 mot dong co tao rung, khi rung thi bot liéu s€ duoc cép xuéng thung
can con khong rung thi bot s& khong cap xudng thing can. Pudng xa chinh
thi duoc thiét ké 16n , dé dam bao d6 chinh xac cho nhiéu loai trong luong
dong goi thi trén than duong xa chinh c6 cac khe dé ta co thé diéu chinh tAm
chan bot xuéng, néu trong luong 16n thi ta diéu chinh cho chan it, con trong
lwong nho thi ta chin nhiéu dé khi bot lugng bot xa xudng it hon. Pong mo
clia x4 chinh 1a ta diéu khién xalanh khi nén. Xilanh hoat dong hai chiéu

doéng mo ctra xa.



Xilanh xa

thung xubng
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Hinh 1.4 Hai thung cén riéng
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Hinh 1.5 Thung can duoc gan trén loadcell
Mbi thung can s& dugc gén doc 1ap véi 1 cam bién dinh lugng
loadcell va loadcell dugce ¢d dinh, thung can dam bao khong cham vao thtr

gi ngoai loadcell dé dam bao can chinh xac. Cam bién trong luong loadcell



s€ can thung can va trd ve tin hi¢u analog, tin hi€u nay s¢ duoc dua to1 bo
khuéch dai chuan cong nghiép trudc khi dua vao khéi mé rong analog
EM235 cua PLC.
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Hinh 1.6 Vi tri cua nguoi van hanh
Tai mdi hé thong déu co cong nhan dong goi , quan sat man hinh
HMI hién thi tinh trang can , khi phéu can du trong luong thi s& nhan ban
dap & chan dé xilanh mé phéu xa bot vao bao bi dé dua ra dong goi. Vi hé
thdng c6 hai phdu cin nho can lién tuc nén ludén dam bao qué trinh can

khong bi gian doan.



CHUONG 2.
CAC THIET BI PIEU KHIEN HE THONG

2.1 GIOI THIEU PLC S7 200 CPU 224
2.1.1 Tong quat vé PLC

PLC viét tit cua Programmable Logic Controller , 1a thiét bi diéu
khién 1ap trinh dugc (kha trinh) cho phép thuc hi¢n linh hoat cac thuat toan
diéu khién logic thong qua mot ngdn ngir 14p trinh. Nguoi st dung co thé
1ap trinh dé thuc hién mot loat trinh tu cac su kién. Céc su kién nay duogc
kich hoat boi tac nhan kich thich (ngd vao) tac dong vao PLC hodc qua céc
hoat dong c6 tré nhu thoi gian dinh thi hay cac su kién dugc dém. Mot khi
su kién duoc kich hoat that su, né bat ON hay OFF thiét bi diéu khién bén
ngoai dugc goi 1a thiét bi vat 1y. Mot b diéu khién 1ap trinh s& lién tuc “lip”
trong chuong trinh do “ngudi str dung 14p ra” chd tin hiéu & ngd vao va xuit

tin hiéu ¢ ngo ra tai cac thoi diém da 1ap trinh.

Trang thai
hoat dong
cua PLC

Ty chon ma
rong bo nhd
hoac RTC

Cong mo rong
cac ngd vao ra
cua PLC

Céng truyén
thong noi ticp

Hinh 2.1 Hinh dang bén ngoai plc S7 200



Pé khic phuc nhitng nhuoc diém cta bo diéu khién dung day nbi (
bd diéu khién bang Relay) ngudi ta di ché tao ra bo PLC nham théa méin
cac yéu cau sau

«  Lap trinh dé dang , ngdn ngit 1ap trinh dé hoc .

. Gon nhe, dé dang bdo quan , stra chira.

«  Dung luong bd nhd 16n dé coé thé chira dugc nhiing chuong
trinh phuec tap .

*  Hoan toan tin cdy trog moi trudng cong nghiép .

«  Giao tiép dugc v6i cac thiét bj thong minh khac nhu : may tinh
, ndi mang , cac moi Modul mé rong.

. Gié ca c4 thé canh tranh duoc.

Céc thiét ké dau tién 1a nham thay thé cho cic phan cting Relay
day ndi va cac Logic thoi gian .Tuy nhién ,bén canh d6 viéc doi hoi ting
cuong dung luong nhd va tinh dé dang cho PLC ma van bao dam téc do xur
Iy cling nhu gia ca ... Chinh diéu nay da gy ra su quan tidm sdu sic dén
viéc st dung PLC trong cong nghi¢p . Cac tap 1énh nhanh chong di tur cac
1énh logic don gian dén céc 1énh dém , dinh thoi , thanh ghi dich ... sau d6
la c4c chirc ning 1am toan trén cac may 16n ... Sy phét trién cic may tinh
dan dén cac bo PLC co dung lugng 16n , $6 luong I/ O nhiéu hon.

Trong PLC, phan cimg CPU va chuong trinh 1 don vi co ban cho
qua trinh diéu khién hodc xtr Iy hé thong. Chirc ning ma bo diéu khién can
thuc hién s€ dugc xac dinh béi mot chuong trinh . Chuong trinh nay dugc
nap san vao bo nhé ctia PLC, PLC s& thuc hién viéc diéu khién dya vao
chuong trinh nay. Nhu vay néu muén thay d6i hay mé rong chirc ning cia
qui trinh cong nghé , ta chi can thay d6i chuong trinh bén trong bd nhd cia
PLC . Vi¢c thay doi hay mé rdng chuc nang sé dugc thyc hi¢n mot cach dé
dang ma khong cin mét sy can thiép vat Iy nao so véi cac bd day nbi hay

Relay .



2.1.2 Cau truc , nguyén Iy hoat dong cia PLC

2.1.2.1 Cau tric

Tat ca cac PLC déu co thanh phan chinh 14 :

- M6t b nhd chuong trinh RAM bén trong ( ¢ thé mé rong
thém mét s6 bo nhd ngodi EPROM ).

- M0t bo vi xir Iy ¢6 cdng giao tiép dung cho viéc ghép ndi Véi
PLC.

- Cac Modul vao /ra.

Bén canh d6, mot bd PLC hoan chinh con di kém thém moét don
vi 1ap trinh bang tay hay bang may tinh. Hau hét cac don vi 1ap trinh don
gian déu c6 du RAM dé chira dung chuong trinh duéi dang hoan thién hay
bd sung . Néu don vi lap trinh 1a don vi xach tay , RAM thuong 1a loai
CMOS c¢6 pin dy phong, chi khi nao chuong trinh di duogc kiém tra va san
sang str dung thi nd méi truyén sang bd nhé PLC . P6i v6i cac PLC 16n
thuong 12p trinh trén may tinh nham hd trg cho viéc viét, doc va kiém tra
chuong trinh . Cac don vi 13p trinh ndi véi PLC qua céng RS232, RS422,
RS458, ...

2.1.2.2 Nguyén ly hoat dong ciia PLC
e Don vi xur ly trung tam

CPU diéu khién cac hoat dong bén trong PLC. Bo xir 1y s&
doc va kiém tra chuong trinh dugc chira trong bd nhd, sau d6 s€ thuc hién
thir ty timg 1énh trong chuong trinh , s& dong hay ngit cac dau ra. Cac trang
thai ngd ra 4y dugc phét toi cac thiét bi lién két dé thyuc thi. Va toan bo cac
hoat dong thuc thi d6 déu phu thudc vao chuong trinh diéu khién duoc gitr
trong bo nho.

e Heé théng bus



Hé thong Bus 1a tuyén dung dé truyén tin hiéu, hé théng gdm
nhiéu dudng tin hiéu song song :

- Address Bus : Bus dia chi dung dé truyén dia chi dén céc
Modul khac nhau.

- DataBus : Bus dung dé truyén di liéu.

- Control Bus : Bus diéu khién dung dé truyén céc tin hiéu dinh
thi va diéu khién dong bo cac hoat dong trong PLC .

Trong PLC céc sd liéu dugc trao d6i gitta bo vi xir 1y va céc
modul vao ra théng qua Data Bus. Address Bus va Data Bus gom 8 duong,
& cung thoi diém cho phép truyén 8 bit ctia 1 byte mot cach dong thoi hay
song song.

Néu médt modul dau vao nhan duoc dia chi cua nd trén Address
Bus, no sé€ chuyén tat ca tranh thai dau vao ciia né vao Data Bus. Néu mot
dia chi byte cua 8 dau ra xudt hién trén Address Bus, modul dau ra tuong
ung s€¢ nhan dugc dir li¢u tr Data bus. Control Bus s€ chuyén cac tin hiéu
diéu khién vao theo ddi chu trinh hoat dong cua PLC .

Céac dia chi va sd liéu duoc chuyén 1én ciac Bus twong tmg
trong mot thoi gian han ché.

Hé théng Bus s& lam nhiém vy trao doi thong tin gitta CPU, bd
nhd va /O . Bén cach d6, CPU duoc cung cip mot xung Clock c6 tan sb tir
128 MHZ. Xung nay quyét dinh toc d6 hoat dong ctia PLC va cung cap cac
yéu t6 vé dinh thoi, ddng ho cua hé thong.

e BO nhg

PLC thuong yéu cau bd nhé trong cac trudng hop :

Lam bd dinh thoi cho cac kénh trang thai /0.

Lam bd dém trang thai cac chuc nang trong PLC nhu dinh thoi,

dém, ghi cac Relay.



MBOi 1énh ctia chuong trinh c6 mdt vi tri riéng trong b nhd, tat ca
moi vi tri trong by nhé& déu duge danh sb, nhirng $6 nay chinh Ia dia chi
trong bd nhé .

Dia chi cua tirng 6 nhd s€ duoc trod dén boi mot bo dém dia chi &
bén trong b vi xtr 1y. Bo vi xir 1y s& gia tri trong bo dém nay 1én mot trude
khi xtr 1y 1énh tiép theo . Véi mot dia chi mdi , ndi dung ciia 6 nhé tuong
{rmg s& xut hién & dau ra, qua trinh ndy dugc goi 1a qua trinh doc .

B6 nhé bén trong PLC dugc tao bdi cac vi mach ban dan, mdi vi
mach nay c¢6 kha nang chtra 2000 + 16000 dong 1énh , tuy theo loai vi mach.
Trong PLC cac bé nhé nhu RAM, EPROM déu duoc st dung .

RAM (Random Access Memory ) c¢6 thé nap chuong trinh, thay
d6i hay x6a bo noi dung bét ky lic ndo. Noi dung ctia RAM s& bi mat néu
nguon dién nudi bi mat . B¢ tranh tinh trang nay cac PLC déu duoc trang bi
mot pin kho, c6 kha ning cung cip ning luong du trit cho RAM tir vai
thang dén vai nam. Trong thuc t&¢ RAM dugc dung dé khoi tao va kiém tra
chuong trinh. Khuynh huéng hién nay dung CMOSRAM nh¢ kha nang ti€u
thu thap va tudi tho 16n .

EPROM (Electrically Programmable Read Memory) 1a by nhé
ma ngudi stt dung binh thuong chi c6 thé doc chir khong ghi ndi dung vao
duogc . No1 dung cia EPROM khong bi mat khi mat nguén , n6 duoc gén san
trong may , dd duoc nha san xut nap va chira hé diéu hanh san. Néu ngudi
st dung khong mudn mé rong bo nhd thi chi dung thém EPROM gin bén
trong PLC . Trén PG (Programer) c6 san cho ghi va x6a EPROM.

Moi truong ghi dir licu thur ba la dia cung hoac dia mém, duoc
stt dung trong may lap trinh . Dia cing hodc dia mém c6 dung luong 16n
nén thuong duoc dung dé luu nhitng chuong trinh 1én trong mét thoi gian
dai .

Kich thudc bo nho :



- Céc PLC loai nho ¢ thé chira tir 300 +1000 dong Iénh tuy vao
cdng nghé ché tao .

- Céc PLC loai l6n c6 kich thudc tir 1K + 16K, c6 kha nang chtra
tr 2000 +16000 dong Iénh.

Ngoai ra con cho phép gin thém bd nhé mé rong nhu RAM
EPROM.

e Cacngovaoral/O

Cac duong tin hiéu tir bd cam bién duoc ndi vao cac modul ( cac
dau vao ctia PLC ), cac co cdu chap hanh duogc ndi v6i cac modul ra ( cac
dau ra cia PLC) .

Hau hét cac PLC c6 dién ap hoat dong bén trong 1a 5V , tin hiéu
xtr ly 1a 12/24VDC hoac 100/240VAC.

M0bi don vi I/ O c6 duy nhat mot dia chi, cac hién thi trang thai
ctia cac kénh 1/ O duoc cung cép bdi cac dén LED trén PLC , diéu nay lam
cho viéc kiém tra hoat dong nhap Xuét tré nén dé dang va don gian .

Bo xir Iy doc va xac dinh cac trang thai dau vao (ON,OFF) dé

thue hién viéc dong hay ngat mach ¢ daura .

2.1.3 Xir ly chwong trinh

Thiét bi lap trinh
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Hinh 2.2 So d6 khéi hé théng PLC S7 200

Khi mot chuong trinh da dugc nap vao by nhé cua PLC |, céc
1énh s€ dugc trong mot vung dia chi riéng 1€ trong bd nhd .

PLC c6 b dém dia chi ¢ bén trong vi xtr 1y, vi vay chuong trinh
0 bén trong by nhd s& dugce bo vi xur 1y thuc hién mot cach tuan tu tung 1énh
mot, tir dau cho dén cudi chuong trinh . Mbi lan thyc hién chuong trinh tir
dau dén cubi duoc goi 1a mot chu ky thuc hién. Thoi gian thuc hién mdt chu
ky tuy thudc vao tbc do xur 1y cua PLC va d6 16n ctia chuong trinh. Mot chu
1y thue hién bao gdm ba giai doan néi tiép nhau :

. Pau tién, bd xu Iy doc trang théai cua tat ca dau vao. Phan
chuong trinh phuc vu cong viéc nady c6 san trong PLC va duoc goi 1a hé
diéu hanh .

«  Tiép theo, bd xur 1y s& doc va xir Iy tuan tuy lénh mot trong
chuong trinh. Trong ghi doc va xtr 1y cac 1énh, bd vi x1r 1y s€ doc tin hi¢u
cac dau vao, thuc hién cac phép toan logic va két qua sau do s& xac dinh
trang thai clia cac dau ra.

. Cudi cung, bo vi xtr Iy s& gan céc trang thai méi cho cac dau ra

tai cac modul dau ra.

2.1.4 PLC SIMATIC S7-200 CPU 224

S7-200 1a thiét bi diéu khién logic kha trinh loai nhé ctua Hang
SIEMNS (CHLB Pirc) c6 ciu tric theo kiéu Modul va ¢6 cac modul mo
rong. Cac modul nay duoc str dung cho nhiéu tmg dung 1ap trinh khac nhau.

Thanh phan co ban cta S7-200 1a khéi vi xir ly CPU-224.



Hinh 2.3 Hinh dang bén ngoai plc S7 200 CPU 224

*  Kich thuéc (W x H x D): 120,5 x 80 x 62

«  Khdiluong:410 g

«  (Cong suat tiéu thu : 9 W

«  Ngudn cip 120/220 VAC

«  CPU-224 bao gdm 14 ngd vao va 10 ngd ra, c6 kha ning thém
7 modul mé rong.

. 128 Timer chia Iam 3 loai theo d0 phan giai khac nhau: 4
Timer 1ms, 16 Timer 10ms va 108 Timer 100ms.

. 128 bo dém chia 1am 2 loai: chi dém tién va vira dém tién vira
dém 1ui.

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

«  Céac ché do xur Iy ngit gdm: ngit truyén thong, ngat theo suon
1én hodc xudng, ngat thoi gian, ngat cia bo dém tdc do cao va ngat truyén
xung.

» 6 6bd dém toc do cao 20 kHz.

. 2 bd tao xung 20 kHz

. Toan bd ving nhé khong bi mat dit liéu trong khoang thdi gian

190 gio ké tir khi PLC bj mat ngudn cung cap.


http://hopphat.net/?mod=product&act=detail&id=1142

Céc den béo trén S7-200 CPU224

. SF (dén d0): Pén do SF bao hiéu hé thdng bi hong.

«  RUN (dén xanh): Pén xanh RUN chi dinh PLC dang ¢ ché do
lam vi¢c va thuc hién chuong trinh dugc nap vao trong may.

. STOP (dén vang): Pén vang STOP chi dinh rang PLC dang ¢
ché d6 dimg chuong trinh va dang thyc hién lai.

< Cbdngvaora

. Ix.x (dén xanh): Dén xanh & cong vao bao hiéu trang thai tirc
thoi clia cong Ix.x. Pén ndy bao hiéu trang thai cia tin hiéu theo gia tri
Logic clia cong tac.

. Qx.x (dén xanh): Pén xanh & cong ra béo hiéu trang thai tirc
thoi cta cong Qx.x. Pén nay bao hiéu trang thai cua tin hiéu theo gia tri

logic cua cong.
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Hinh 2.4 So @6 ndi chan PLC 224-AC/DC/PLY



% Ché do lam viéc
PLC c¢6 3 ché d6 lam viéc:
. RUN: cho phép PLC thuc hi¢n chuong trinh timg bo nhd, PLC
s& chuyén tir RUN sang STOP néu trong may c6 su c¢d hodc trong chuong
trinh gap 1énh STOP.
. STOP: Cuéng buc PLC dung chuong trinh dang chay va
chuyén sang ché do STOP.
. TERM: Cho phép may 1ap trinh tu quyét dinh ché d6 hoat dong
cho PLC hoac RUN hoac STOP.
< Cong truyén thong
S7-200 st dung cong truyén thong nbi tiép RS485 v4i phich ndi 9
chan dé phuc vu cho viéc ghép nbi voi thiét bi lap trinh hodc v6i cac tram
PLC khac. Tc d6 truyén cho may lap trinh kiéu PPI 1a 9600 baud. Téc do
truyén cung cip ctia PLC theo kiéu ty do 1a 300 + 38.400 baud.
Pé ghép nbi S7-200 v6i may 1ap trinh PG702 hodc cac loai may
1ap trinh thudc ho PG7xx c6 thé dung mdt cap ndi thing MPL Cap do di
kém véi may lap trinh.
Ghép nbi S7-200 v6i may tinh PC qua cong RS232 can c6 cap ndi
PC / PPI v6i bo chuyén dbi RS232 / RS485.

Hinh 2.5 Cap PC/PPI két ndi RS232 voi RS485

2.2 GIOI THIEU VE HMI



HMI 14 ty viét tat cia Human-Machine-Interface, nghia la thiét bi
giao tiép gitta ngudi didu hanh va may moc thiét bi . N6i mot cach chinh xac
, bat ctr cach ndo ma con nguoi “giao tiép” véi mot may moc qua mot man
hinh giao dién thi d6 goi 1a mot HMI.

Man hinh HMI hién nay da qua quen thudc voi con nguoi, dac biét
trong cong ngiép, né doéng vai trd vo cung quan trong trong phan giao tiép
gilta con nguo1 va may.

2.2.1 Céc thiét bi HMI truyén thong
e HMI truyén théng bao gom:
- Thiét bi nhap thong tin: cong tic chuyén mach , niit bam..
- Thiét bi xuét tin: dén bao , coi, dong O do, cac bo tu ghi dung gidy.
e Nhuoc diém ciia HMI truyén thong

- Thong tin khong day du.

- Théng tin khéng chinh xac.

- Kha ning luu trir thong tin han ché.

- D¢ tin cay va do on dinh thap.

- Pbi v6i hé thong rong va phire tap: d phirc tap rt cao va rat kho
mo rong.

2.2.2 Cac thiét bi HMI hién dai

Do sy phat trién cia cong nghé thong tin va cong nghé vi diéu khién

, HMI ngay nay sir dung céc thiét bi tinh toan manh mé.
e HMI chia lam 2 loai chinh:

-HMI trén nén PC va Windows/MAC: SCADA Citect..

- HMI trén nén nhing : HMI chuyén dung , hé diéu hanh 1a
Windows CE
6.0



- Ngoai ra con c6 mot s6 loai HMI bién thé khac MobileHMI dung
Palm , pocketPC.
e Cac uu diém cua HMI hién dai:
- Tinh d4y du kip thoi va chinh xac thong tin
- Tinh mém déo, dé thay doi bd xung thong tin can thiét.
- Tinh don gian cua hé théng , d& m& rong , dé van hanh va sta
chira.
- Tinh “m¢&™ , c¢6 kha ning két ndi manh, két ndi nhiéu loai thiét bi
va nhiéu loai giao thirc.
- Kha nang luu trit cao.
e Cac thanh phan caa HMI:

+ Phan cimg:

Man hinh

Céc phim bdm

Chip CPU

B6 nhd chuong trinh: ROM, RAM, EPROM/Flash,..
+ Phan mém:

- Céc dbi tuong (Object)

- Cac ham va Iénh

- Phan mém phat trién

- Céc cong cu xay dung HMI.

- Céc cong cu két ndi , nap chuong trinh va go roi.

- Cdc cong cu mod phong
+ Truyén thong:

- Céc cong truyeefnt hong RS232, RS485, Ethernet, USB.



- Céc giao thuc truyén thong : Mobus, CANbus, PPI,MPI,
Profilebus..
e Cac thong sb dic trung cia HMI:

- Kich thuéc man hinh : quyét dinh théng tin can hién thi cung lac
cua HML

- Dung lugng b nh¢ chuong trinh , bo nh¢ dit li€u, Flash dir li¢u:
quyét dinh sd luong t6i da bién sd , s luuwongj Sreen va dung luong luu
trlt cac thong tin nhu : history data, Recipe, hinh anh, bachup..

- S6 lugng cac phim va cac phim cam tng trén man hinh: kha ning
mo rong thao tac van hanh

- Chuan truyén thong, cac giao thirc hd trg.

- Cac céng ma& rong: Printer, USB, CF card, SD card..

e Quy trinh xay dyng hé thong HMI:

+ Lya chon phan cimg:

- Lya chon kich thudc man hinh: trén ¢ so s6 luong thong s/ thong
tin cam bién hién thi dong thoi, nhu cau vé d6 hoa, do thi (luu trinh cong
ngh¢ ..).

- Lua chon s6 phim cing, s6 phim cam tng toi da cung sir dung
cung luc.

- Lua chon cac céng mo rong néu c¢6 nhu cau in 4n , doc ma vach,
két ndi cac thiét bi ngoai vi khac.

- Lua chon dung lugng bd nhd : theo ) luong thong sb can thu nhap
dit lidu, luu trix dir liéu, sd trang man hinh can hién thi

+ Xay dung giao dién:

- Céu hinh phan ctng: chon phan cing ( Model) , thiét bi két ndi
(Plc), Chuan giao thic. ..



- Xay dung ca trang man hinh screen.
- Gan céc bién (tag) cho cac ddi tuong.
- Str dung cac ddi tuong dac biét.

- Viét cac chuong trinh script

- M6 phéng va g& rdi chuong trinh.

- Nap thiét bi xuéng HMI

Hinh 2.6 Hinh anh man hinh HMI

2.3 THIET BI SU LY TiN HIEU TUONG TU

2.3.1 Gigi thiéu vé loadcell
Loadcell 1a thiét bj cam bién dung dé chuyén ddi lyc hodc trong
luong thanh tin hiéu dién. Cau tric co thé bién dang dan hoi khi chiu tac

dong cua luc tao ra mdt tin hi¢u dién ty 1€ véi su bién dang nay.



2.3.1.1 Cau tao

Loadcell gém mot than dan hoi, 1a3 mot khdi nhom hodc thép khong
ri dugc xur ly dac biét , trén than c6 dan 4 strain gage. Khi than loadcell bi
bién dang dudi tac dung cia trong luong tac dong vao loadcell thi c6 thé co
2 hodc 4 train gage bi tdc dong.

Strain gage hay con goi 1a cam bién bién dang gdm mét soi ddy dan
c6 dién tré suat(thuong dung hop kim cua Niken) c6 chiéu dai 1 va c6 tiét

dién s , dugc cd dinh trén mot phién cach dién nhu hinh:

Diy dan —_

Phién cdch Rx=R1AR

dién

Hinh 2.7 Ciu tao Strain gage
Khi do bién dang ctia mot bé mit dung Strain gage, nguwoif ta dan
chat strain gage 1én bé mit can do sao cho khi bé mit bi bién dang thi strain
gage bi bién dang.
Céc strain gage duoc dung dé do luc , do momen xoan cua truc, do
bién dang bé mit cua cac chi tiét co khi, do tn suat.. va dugc dung dé lap

mach cau Wheatstone dé ché tao ra cac loadcell.



2.3.1.2 Nguyén ly hoat dong
Load cell gdm cac dién trd strain gages R1, R2, R3,R4 két ni thanh

1 cau dién tr6 Wheatstone nhu hinh va duoc dan vao bé mat than cua

loadcell.
= R1 R-;"
R, Ry

Ug: Bién dp cung cip

U, » U,: Di¢n dp tin hi¢u ra

Hinh 2.8 Cau dién tré Wheatstone

Mot dién ap kich thich duoc cung cap cho ngd va loadcell 2 goc (1)
va (4) cta cdu dién tr& Wheatstone va dién ap dau ra duoc do ¢ giira 2 goc
khac.

Tai trang thai cAn bang ( trang thai khong tai) , dién 4p tin hiéu ra 13
s6 khong hoic gan bang 0 khi bon dién tré dugc gin phi hop vé gia tri.

Khi c6 tai trong hoac luc tac dong 1é€n than loadcell 1am cho théan
loadcell bi bién dang( gidn hodc nén ), diéu d6 dan t6i sy thay doi chiéu dai
va tiét dién cta cac soi kim loai ctia dién tré dan trén than loadcell dan dén
mot sy thay d6i gia tri cua cc dién tré. Su thay d6i ndy 1am thay d6i dién ap
dau ra.

Sy thay d6i dién ap nay rat nho , do d6 né chi c¢6 thé duge do va

chuyén thanh s6 sau khi di qua bo khuéch dai ctia cac bo chi thi can dién tir.
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Hinh 2.9 C4u tao bén trong va ngudn cap

2.3.1.3 Cac thong sb k§ thuat co ban

- Po chinh xac: cho biét phan trim chinh xac trong phép do

- C6ng suit dinh mirc : gia tri khdi luong 16n nhat ma loadcell ¢é
thé do duoc

- Cép bao vé : duoc danh gia theo thang do IP

- Tro khang dau vao : tré khang duoc xac dinh théng qua chan
S- va S+ khi loadcell chua két ndi hoic ¢ ché do khong tai

- Tro khang dau ra : tro khang dugc xac dinh théng qua chan E-
va E+ khi loadcell chua két ndi hoic & ché do khong tai

- Giatri ra: két qua do duoc (mV)

- Quatai an toan : 1a cong suat ma loadcell c6 thé vuot qua.



Hinh 2.10 Mot s6 loai loadcell

2.3.1.4 Ung dung loadcell vao dé tai

Qua nghién ctru va khao sat cac loai Loadcell hién dang c6 trén thi
truong , va muc dich phu hop véi yéu cau thuc té hé thong nén ta ding
loadcell dang thanh Loadcell Zemic L6F —C3-50kg vi né phu hop theo thiét

ké co khi va chiu tai trong.

Hinh 2.11 Loadcell Zemic L6F —C3-50kg
Thong s6 ki thuat
- Cép chinh xac : OIML R60 C3.
- Do nhay(=FS): mV/V 2.0 +£0.2.



- Muc can Max (kg): 50,100 150.

- Quatai an toan : <150%.

- Qué tai pha huy : < 300%.

- bién ap kich thich(V): 5-12.

- Pién ap kich thich téi da(V): 18.

- Dién tro dau vao(Q): 406+6.

- DPién tro dau ra (Q): 350+3.5.

- Nhiét @6 hoat dong( °C) : (-10) — (+40).

- Vatliéu : Nhém.

- Tiéu chuan : IP65.
2.3.2 Bo khuéch dai Loadcell chuian cong nghiép

Trong thuc té va trong san xuat cong nghiép néu lién quan dén dinh
luong dung loadcell thi thiét bi thuong di kém 1a bo khuéch dai chuan cho
loadcell. Hodc c6 thé sir dung bd dau can chudn cé tich hop b khuéch dai
cho loadcell, thong thudng gia ctia bd dau can rat dit tién, néu ngd ra analog
thudng gia rat cao.

B6 khuéch dai loadcell thudng co 2 loai: khuéch dai cho ra dong

hodc é&p, va loai chi cho ra &p
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Hinh 2.12 B6 chuyén dbi tin hiéu LAC 74.1
Bo chuyén ddi tin hiéu LAC 74.1 12 bo nhan tin hiéu tir 1 loadcell
hodc tir hop ndi nhiéu loadcell chuyén vé, tai day tin hi€u loadcell s& chuyén
ddi tur tin hiéu loadcell sang tin hiéu analog 0 -10Vdc hoac tir 4 - 20 mA.
2.3.3 Module analog

2.3.3.1 Gi6i thiéu chung vé module analog

Module analog 1a mot cong cu dé xur Iy cac tin hiéu twong tu thong
qua viéc xr Iy cac tin hiéu sb.

e Analog input

Thue chat né 1a mot bo bién dbi twong tu - sé (A/D). N6 chuyén tin
hiéu twong ty & dau vao thanh cac con s6 & dau ra. Dung dé két ndi cac thiét
bi do voi bo diéu khién: chang han nhu do nhiét do.

e Analog output

Analog output ciing 13 mot phan ctia module analog. Thuc chat né 1a
mot bo bién ddi sb - twong tu (D/A). N6 chuyén tin hiéu s6 ¢ dau vao thanh
tin hiéu tuvong ty ¢ dau ra. Dung dé diéu khién cac thiét bi voi dai do twong
ty. Chang han nhu diéu khién Van mé véi goc tir 0-100%, hay diéu khién
toc do bién tan 0-50Hz.

2.3.3.2 Nguyén ly hoat dgng chung cia cac cam bién va cac tin hiéu do
chuan trong cong nghigp.

Thong thuong dau vao ciia cac module analog 14 cac tin hiéu dién ap
hoic dong dién. Trong khi d6 céc tin hiéu tuong ty can xir 1y lai thuong la
Céc tin hiéu khong dién nhu nhiét do, d6 am, ap suat, luu lugng, khdi lugng .
.. Vi vay nguoi ta can phai c6 mot thiét bi trung gian dé chuyén céc tin hiéu
nay vé tin hiéu dién ap hodc tin hi¢u dong dién — thiét bi nay duogc goi la cac

dau do hay cam bién.



Pé tién dung va don gian céac tin hiéu vao ctia module Analog Input
va tin hiéu ra ciia module Analog Output tuan theo chuan tin hiéu cta cong
nghiép.C6 2 loai chuan pho bién 1a chuan dién 4p va chuan dong dién :

- bi¢n ap : 0 — 10V, 0-5V, +5V...
- Dongdién : 4 — 20 mA, 0-20mA, +10mA.

Trong khi d6 tin hiéu tir cac cam bién dua ra lai khong dang theo
chuan . Vi vy ngudi ta can phai dung thém mét thiét chuyén d6i dé dua
chung vé chuan cong nghiép.

Két hop cac dau cam bién va cac thiét bj chuyén dbi nay thanh mot
bd cam bién hoan chinh , thudng goi tat 1a thiét bi cam bién, hay ding hon

1a thiét do va chuyén d6i do ( bd transducer).

Module
Thiét bi cam
4 O -
X Thiet - ~ Analog
[::::::> bau > bi > Input
11
d huyé
Tin hiéu © chuyen 4-20 - A/D)
N MAr AN
vao mA
khoéng
Analog
Tin hiéu ra Output
tuong tu <i: <« ( D/Rn)
0 - C4c con sb
TN X7

Hinh 2.13 So d6 thiét bi cdm cdm bién
2.3.3.3 Gi6i thiéu vé module analog EM235.
EM 235 1a mot module twong tu gdbm c6 4AI va 1AO 12bit (c6 tich
hop cac bd chuyén doi A/D va D/A 12bit & bén trong).
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Hinh 2.14 Module analog EM235
a. Céc thanh phan cua module analog EM235.

Bang 2.1. Céc thanh phan cua module analog EM235

Thanh phan

M6 ta

4 dau vao tuong | A+, A-,RA Céc dau ndi ctia dau vao A
ty dugc ki hiéu | B+, B-,RB Céc dau noi cua dau vao B
bdi cac chir cai|C+,C-,RC Céc dau ndi cua dau vao C
AB.CD D+, D-,RD Céc dau noi ciia dau vao D

1 dau ra twong tu|Cac ddu ndi ciia dau ra
(MO,V0,10)

Gain Chinh hé s6 khuéch dai

Offset Chinh troi diém khong

Switch cau hinh

Cho phép chon dai dau vao va do
phén giai




b

C.

. Binh dang dix liéu
e Dit liéu dau vao:

- Ki hi€u vung nhé : AIWxx (Vi du AIW0, ATW2...)

- Pinh dang:

+ Poi v6i dai tin hiéu do khong dbi xtmg (vi du 0-10V,0-
20mA): Modul Analog Input ciia S7-200 chuyén dai tin hiéu do dau
vao (ap, dong) thanh gia tri s6 tir 0+32000.

+ Pdi v6i dai tin hiéu do d6i xtmg (Vi du =10V, +10mA,):
Modul Analog Input ctia S7-200 chuyén dai tin hiéu do dau vao ép,
dong) thanh gia tri s tir -32000+32000.

e Dit liéu dau ra:

- Ki hiéu vung nhé AQWxx (Vi du AQW0, AQW?2...)

- Pinh dang dit li¢u

+ Poi v6i dai tin hiéu do khong d6i xtmg (vi du 0-10V,4-
20mA): Modul Analog output ctia S7-200 chuyén ddi con sb
032000 thanh tin hiéu dién ap dau ra 0+=10V.

+ Pdi v6i dai tin hiéu do d6i xtmg (Vi du =10V, +10mA,):
Kiéu nay cac module Analog output ctia S7-200 khong hd tro

Bang 2.2 Bang tong hop cac gia tri chuyén doi

Dinh dang dit liéu Gia tri chuyén doi

Kiéu tin hiéu do6i xung |- 32000 dén+32000
(£10V, £10mA))

Tin hiéu khong ddi xtmg |0 dén +32000
(0+10V, 4+20mA)

Cach néi day



e Déu vio tuong tu:

RA

bién
ap

A+
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Hinh 2.15 Thiét bi do dau ra kiéu dién ap

RA

a
ORONO,

[ - 20 P

N

Hinh 2.16 Thiét bi do dau ra kiéu dong dién

Hoac :

RA

A+

L+

20

O O O

Hinh 2.17 Thiét bi do dau ra kiéu dong dién

e Déu ra tuong tu:
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VO W Tal dién
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Hinh 2.18 So db dau dau ra twong tur

e Céap ngudn cho Module:

M @ 1 Ngudn
— + 24 VDC

L+ @

+ | 6 I

Hinh 2.19 So d6 cap nguén cho Module

e T6Ng quat cach ndi day:
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Hinh 2.20 So d6 ndi day tong quat Module

d. Cai dat dai tin hiéu vao.

Module EM 235 cho phép cai dat dai tin hi€éu va do phan

giai cua dau vao bang switch:

Sau day 1a bang cau hinh :

On

/l Off

Bang 2.3 Bang cau hinh dai tin hi¢u dau vao Module

Dai khong do6i xtmg

Dai dau vao Do phén giai

W1

W2

W3

W4

W5

W6




0-50 mV 12.5uV
N FF FF N FF N

0-100 mV 25 uV
FF N FF N FF N

0-500 mV 125 uVv
N FF FF FF N N

0-1V 250 uVvV
FF N FF FF N N

0-5V 1.25 mV
N FF FF FF FF N

0-20 mA S5UuA
N FF FF FF FF N

0-10V 2.5 mV
FF N FF FF FF N

Dai d6i xtng Dai dau vao D0 phan giai

W1 w2 |W3 |W4 W5 | W6

+25mV 12.5uV
N FF FF N FF FF

+ 50 mV 25 uV
FF N FF N FF FF

+ 100 mV 50 uVv
FF FF N N FF FF

+ 250 mV 125 uVvV
N FF FF FF N FF

+ 500 mV 250 uVvV
FF N FF FF N FF

+ 1V 500 uv




FF[FF [N [FF [N [FF

+25V 1.25 mV
N FF |FF |FF |FF |FF

+5V 25mV
FF |N |FF |FF |FF |FF

+10 V 5 mV
FF |FF N |FF |FF |FF




CHUONG 3.
THIET KE, XAY DUNG HE THONG PIEU KHIEN

3.1 THIET KE TU PIEU KHIEN

Hinh 3.0 Hinh anh ta diéu khién thuc té
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Hinh 3.1 Ban v& nguon trong ta diéu khién
Ngudn dién 220V s& duogc cap tir bén ngoai vao ta diéu khién téi dau
vao aptomat mot pha CP1(10A). Pau ra cua CP1 s& dugc dua dén b ngudn
PS 24VDC dé lay nguon 24VDC dua dén ban vé s6 03 cot 1 hang E va F ,
va ban vé& s 04 cot 1 hang A. Bong thoi ngudn 220V & dau ra CP1 ciing

duoc cap téi ban vé s6 02 cot 3 hang A va F, va ban vé s 03 ¢ot 2 hang A.



o1 4E

FAST 1 OPEN1

FasTZ OPENZ

Magay

Mgay

TUBIEU KHIEN MAY BONG BAD

THIET KE

Ve

LAR RAP

Lap

0204

BIEUKHIEN

Kidém Tra

Kigm Tra

Nguon 220V tir ban v& 01 cot 4 hang E s& dugc cap toi bo didu
khién xi lanh théng qua cé4c tiép diém thudng mé va thudng déng cua cac
role. Cap tiép diém thuong mo 5&9 cua role RA2 s& diéu khién dong mo
xilanh SV2 dé xa bot xudng thing can sé 1(FAST1). Cap tiép diém thuong
mé 5&9 cua ro le RA3 s& duoc khda chéo véi tiép diém thuong dong 2&10
cua ro le RA5 dé dong ma xilanh SV3 xa bot tir thing can 1(OPEN1) xudng

dong go6i. Tuong ty nhu vay la cac cap tiép diém cua cac role

Hinh 3.2 Ban v& ro le diéu khién cac xilanh.

RA5,RA6,RA3 dé diéu khién cac xilanh cua can sb 2.
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Hinh 3.3 Ban vé& dau vao/ra s6 caa PLC
Ngudn 220V cua ban vé s 01 cot 4 hang F duoc cap ngudn AC cho
PLC va ngudn 24VDC cuaa ban vé s6 01 ¢cot 5 hang E duoc dung lam ngudn
diéu khién dong mo cac ro le RA2,RA3,RA5,RA6 thong qua cac dau ra
Q0.1 , Q0.2, Q0.4, Q0.5. 24VDC duoc ndi vao 1L va 2L cia PLC Va tir cc
dau ra Q0.X ndi vao chan sb 14 cua ro le con 0VDC ndi vao chan sb 13 cua
ro le. FS 1a nut nhan thuong mé va duoc dé dudi chan nguoi van hanh khi

nhan thi FS déng va co tin hiéu vao 10.0.
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Hinh 3.4 Ban vé& dau vao tuong tu Module EM235
Ngudn 24VDC tir ban v& 01 cot 5 hang E dugc cap ngudn vao chan
L+ va M caa khéi mo rong EM235 dong thoi cap nguon 24VDC cho 2 b
khuéch dai tin hiéu LAC 74.1. Tin hiéu tra vé tir loadcell s& duoc dua va céc
chan Exg+, Exg-, Inp+, Inp- ,con tin hiéu ra cua cua bo khuéch dai s& duoc
dua tai chén A+, A- va B+, B- .Cac ky hiéu trong ban vé :

Bang 3.1: Bang ky hiéu

Ky hiéu Giai thich
CP1 Atomat 1 pha 10A
PS 24V Bo nguon 24VDC

RAZ2, RA3, RA5, RA6 Rowle 24VDC

SV2, SV3, SV5, SV6 Xilanh

FS Ban dap ON/OFF




3.2 XAY DUNG CHUONG TRINH PLC
3.2.1 Giéi thiéu phan mém STEP7 MicroWin

- STEP7 MicroWin chay trén hé diéu hanh Windows, phan mém nay
lam nhiém vu trung gian gitra nguoi 1ap trinh va PLC. C6 3 khdi 1ap trinh
chinh: khéi chuong trinh (Program Block), khéi dir liéu (Data Block) va
khdi hé théng (System Block). Ngoai ra PLC S7 200 con 4 khdéi lap trinh
phu 1&: khéi dinh nghia cac ky hiéu (Symbol table), khdi xem trang thai cac
bién (Status chart), khdi tham chiéu (Cross Reference) va khéi truyén thong
(Communication) [3].

- Trong STEP7 MicroWin c6 3 céch soan thdo mdt chuong trinh:
soan thao chuong trinh du6i dang thang (Ladder), dang cau lénh STL
(Statement list) va so ¢ khéi FBD (Function Block Diagram). Trong 3 cach
soan thao trén, soan thao chuong trinh bang ladder 1a thong dung nhat vi cho
phép nguoi 1ap trinh quan sat dugc chuong trinh dang chay mot cach truc
quan, vi¢c chuyén doi tir dang soan thdo nay sang dang soan thao khac mdt
cach dé dang.

- Cau trac chuong trinh gdm: chuong trinh chinh (Main program),
chuong trinh con (Subroutine) va chuwong trinh con phuc vu ngat (Interrupt).

+ Ngo6n ngtt 1ap trinh Ladder

Ladder 1a mot ngdn ngir 1ap trinh bang d6 hoa. Nhiing thanh phan co
ban dung trong Ladder twong mg véi cac thanh phan cta bang diéu khién
bang role

- C4c 1énh vé Bit:

+ Load (LD): tiép diém thuong hé NO. Lénh Load duoc dung khi
mot tin hiéu vao can hién hitu dé output ON. Chuong trinh thi du: khi 10.0
ON thi Q0.0 ON.

Hinh 3.5 Mo ta 1énh Load



+ Load Not (LDN): tiép diém thuong dong NC. Lénh LOAD NOT duogc
dung khi tin hiéu vao khong can hién hiru vin 1am output ON. Chuong trinh

thi du: khi 10.0 OFF thi Q0.0 ON.

Hinh 3.6 M6 ta 1énh Load Not
+ And (A): 1énh d4u ndi tiép mot tiép diém NC. Chuong trinh thi du:
khi 10.0 ON, 10.1 OFF thi ngd ra Q0.0 ON. Néu 10.0 va 0.1 déu OFF thi

ngo ra Q0.0 sé OFF.
0.0 0.1 0.0

-
. N

)

Hinh 2. 1 M6 ta 1énh du néi tiép

+ Or (O): 1énh d4u song song mot tiép diém NO. Chuong trinh thi
du: khi 10.0 va M0.0 déu ON thi ngd ra s& ON, néu mot trong hai tiép diém
ON thi ngd ra ON, néu ca hai déu OFF thi ngd ra s& OFF.

@00

L )
_I Ml:l.l:ll_

Hinh 3.7 M6 ta 1énh dau song song
+ Set — Reset (S - R): SET (Mot khi diéu kién ON, ham nay sé& giir
tiép diém & ngd ra trang thai ON cho du diéu kién vao c6 OFF). RESET

(Mot khi diéu kién vao ON, ham s& giit trang thai OFF cho du diéu kién vao
c6 ON).



1.0 Qo

MNMetwork 2

1.1 [ ]

Hinh 3.8 M6 ta 1énh Set va Reset
- Céc 1énh vé Timer: C6 chtrc ning twong tu nhu céc role thoi gian,
PLC S7-200 c6 3 loai timer: TON (Timer ON Delay), TOFF (Timer OFF
Delay) va TONR (Timer ON Delay c6 nhd). Va con nhiéu 1énh timer khéc.
+ Timer ON Delay: 1énh dém thoi gian khi ngd vao cho phép ON,
bit ciia Timer ON khi gia tri hién tai 16n hon hodc bang gia tri dat trudc (PT)
va bit OFF khi ngd vao OFF hodc gdp 1énh Reset.

| 0.0 T37
|

|
| I IN TON

FT 100 rivs

—_
[}
L

Hinh 3.9 M6 ta 1énh TON
+ Timer OFF Delay: 1énh dém thoi gian giéng nhu Timer ON Delay,
nhung khac & chd bit cta 1énh s& ON ngay lip tirc khi ngd vao cho phép
ON, khi ngd vao cho phép OFF thi sau khodng thoi gian dat trude timer s€
OFF.

| 100 T8
| | N TOF

| |
104ET 100 sz

Hinh 3.10 Mo ta 1€nh Timer Off delay



+ Timer ON c6 nhé (TONR): nguyén tic hoat dong giong nhu
Timer ON delay, nhung khac nhau & chd gié tri dit cta timer co thé dugc
gilr mac du ngd vao cho phép da OFF.

0.0 137
| | N TONR

14T 277 ms

Hinh 3.11 M6 ta 1&énh Timer ON c6 nhé
- Gia tri do phan giai

Bang 3.2 Céc loai Timer va do phan giai twong rng

Timer D0 phan giai(ms) | Gia tri dém cuc dai (s) S6 hiéu Timer
TONR 1 32.767 T0,T64
10 327.67 T1-T4,T65-T68
100 3276.7 T5-T31, T69 - T95
TON, 1 32.767 T32, T96
TOFF 10 327.67 T33-T36, T97 - T100
100 3276.7 T37-T63, T101 -T255

- Céc 1énh diéu khién Counter: Counter 13 bo dém hién chirc ning
dém suon xung trong S7-200. Cac bo dém cta S7-200 duge chia lam 3 loai:
B dém 1én (CTU), bd dém xubng (CTD) va bo dém 1én/xudbng (CTUD). Va
con nhiéu 1énh dém khac

+ B0 dém 1én CTU: dém sb suon 1én cua tin hiéu logic dau vao, tirc
1a dém s lan thay doi trang thai logic tir 0 1én 1 cua tin hiéu. S6 suon xung

dém dugc, dugc ghi vao thanh ghi 2 byte ctia bo dém.

0.0 i
| | CL TTU




Hinh 3.12 Lénh dém 1én duoc trinh bay dudi dang Ladder
+ B9 dém xudng CTD: nguyén tic hoat dong giéng nhu 1énh dém
1én nhung dém sb xung xudng & gid tri dat trudc dén khi bang 0 thi bit cia
sd hiéu s& chuyén trang thai tir OFF 1én ON. Néu ngd vao LD 1én mic 1 thi

bd dém sé load gia tri dat trude va khong thé dém duoc.

SHMO5 Co
: COr CTD

0.0

—
—] | LD

204 %

Hinh 3.13 Lénh dém xubng dugc trinh bay dudi dang

Ladder
+ B0 dém lén/xudng CTUD: dém 1én khi gip suon 1én cta xung vao,
ky hiéu 1a CU va dém xudng khi gip suon 1én ctia xung vao cong dém

xuéng, ky hiéu 1a CD. Pau vao Reset dit lai trang thai dau cua b dém.

0.0 Co
4| |7 o] CTuD
0.1
I |
| | cD
0.z
I |
| | R
204 P

Hinh 3.14 Lénh dém 1én xubng
+ Chuong trinh con (Subroutine) 1a tap hop mot s6 1énh dé thuc hién mét

cong viéc nao do, chuong trinh con dugc thuc thi khi va chi khi c6 chuong



trinh khac goi nd. Co thé 1a chuong trinh chinh hodc tir mot chuong trinh

con khac.

0.0 MO0

Fa !
S

dk_bang_truyen
EM

Hinh 3.15 Mo ta 1énh goi chuong trinh con

- Cac 1énh so sanh (Compare): Lénh so sanh sé hoc, so sanh hai
byte, so sanh 2 s6 nguyén don hoidc sé nguyén kép, so sanh 2 sb thuc,...Khi
IN1 va IN2 thoa diéu kién so sanh trudc do thi tiép diém ngd ra s& kin mach.

+ IN1 >= IN2 so sanh 16n hon hoic bang

+ IN1 <= IN2 so sanh nho hon hoic bang

+ IN1 > IN2 so sanh 16n hon

+ IN1 <IN2 so sdnh nhé hon

+ IN1 <> IN2 so sanh khac

- Cac 1énh di chuyén (Move): Trong S7-200 c6 cac ham Move sau:

+ Move B: di chuyén cac gia tri cho nhau trong gi6i han 1 Byte

+ Move W: di chuyén cac gia tri nguyén cho nhau trong giéi han 1
Word

+ Move DW: di chuyén cac gia tri nguyén cho nhau trong gidi han
1 Dword

+ Move R: di chuyén céc gia tri thuc cho nhau trong giéi han 1 Dint

- Céc 1énh sd hoc (Integer Math, Floating-Point Math):

+ Lénh ADD I: cong 2 sé nguyén 16 bit

+ Lénh SUBB _I: trir 2 s6 nguyén 16 bit

+ Lénh Mul I, DIV _I: nhan, chia 2 ) nguyén 16 bit

Tuong tu ta c6 cac 1énh ddi vai sb thuc, sb nguyén 32 bit



- Cac ham chuyén doi

+ B_I: Doi tir Byte sang Int va nguoc lai

+1_DI: Péi tir s6 nguyén 16 bit sang s6 nguyén 32 bit va nguoc lai

+ DI_R: D6i s6 nguyén 32 bit sang s6 thuc

+BCD _I: P6i s6 BCD 16 bit sang s6 nguyén 16 bit va nguoc lai

- Trong trudng hop viée doi tir s dung luong nhé sang dung luong
16n hon (nhu tir Byte sang Int, tir Int sang Dint,...) thi chuong trinh ludn
thyc thi.

- Con trudng hop nguoc lai: Néu gia tri chuyén bi tran 6 nhg thi
chuong trinh s€ khong thuc thi va Bit tran SM1.1 s€ bat 1én 1.

+ Phuong phép lap trinh diéu khién

- Khac véi phuong phap diéu khién ctng, trong hé théng diéu khién
c6 1ap trinh, ciu trac ctia bd diéu khién va cach dau day doc 1ap voi chuong
trinh.

- Pé thay d6i tién trinh diéu khién, chi can thay ddi noi dung bd nho
diéu khién, khong can thay doi cach ddu diy bén ngoai, d6 1a wu diém cia
phuong phap diéu khién 1ap trinh dugc so véi phuong phéap diéu khién dau
cimg. Do d6, phuong phap nay rat mém déo duoc st dung rong rii trong
linh vuc diéu khién trong cong nghiép.

- Phuong phap diéu khién lap trinh thuc hién theo cac budc sau



Xac dinh that k¥ véu cadu céng

A 4

Liét ké sb dau vao/ra cho PLC

\ 4

Thiét k& giai thuat (Lap luu dd cho PLC

A 4

Viét chuong trinh diéu khién

A 4

Nap chuong trinh vao bd nhd

A 4

Kiém tra phan cung cach déu day

A 4

Chay tht - Kiém tra

Hinh 3.16 Cac budc diéu khién chuong trinh




3.2.2 Chwong trinh diéu khién plc

An on can 1

He thing san sang

‘An on hé thong

An on can 2

[Can 1 san sang

Keét thuc sau 0.2s

[Can 2 san sang

Eatthiucsan 0.2 s

Can 1==ELdat ———|Can Can Can 2==KL dit
[Rung] Rung
Cin 1 <=KLbi ‘ Cin2<=KLba
[Xa xudng thing can| [Xa xudng thing cin|
| Nhin cing tic x4 & chin
L{Péng g6 ——
|
Cin 2 chrada | Cin2du Cin 1 chwadi| Cinldu
Canldao | Canldu Can2da | Can2dua
CO=1 Cl==1
.4 open | [Kaopen]]
Hét thi gian xa Hét thii gian xa
K&t thig K&t thig

Hinh 3.17 Luu d6 cong nghé
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Béang 3.3 Bang Symbol Table

£2 Symbol Table E=NEcR/E<=
L T T T T I R B R R L T T I T T T R I ~ I ] -?-ll
o |2 Syrnbal Address Carmment (=]

1 TL 1 Wh104 trong luong thung can 1

2 TL 2 Wh204 trong luong thung can 2

3 Zern 1 VD103 thiung can 1 tuong ung O kg

4 Zero_2 D208 thung can 2 tuong ung 0 kg

5 Zero_PB_1 k01 zet zera thung 1 tren man hink

5 Serl PR 2 M2.1 zet zero thung 2 tren man hink

7 Calib_PB_1 k0.2 zet calib thung can 1 tren man hink

2 Calb_PB_Z M2.2 zet calib thung can 2 tren man hink

9 Calib_1 VD12 thiung can 1 tuong ung calib

10 Calib_2 Wh212 thung can 2 tuong ung calib

11 Fazt_1 [0 wilanh wa lieu suong thung can

12 Open_1 Q0.2 silanb wa liew tu thung can 1 xuong dong goi

13 Fazt_2 Q0.4 silanh xa liew #uong thung can 2

14 Open_2 Q05 wilanb wa lieu b thung can 2 suong dong goi

15 tgual T37 thioi gian xa cua thung can 1

16 wal_05s T43 thung can 1 wa duoc 0.5

17 towa? T38 thoi gian ®a cua thung can 2

18 wad 15z T44 thung can 2 wa duoc 0.5z

19 canl_100 T4 thung can 1 du khoi luong yeu cau e
20 cans_100 T42 thung can 2 du khoi luong yeu cau

21 canl_g80 02 k4.0 thung can 1 du khoi luong bu zau 0.2

22 canlak k4.2 thung can 1 du khoi luong veu cau sau 0.2z

23 cand_g0_02 k4.1 thung can 2 du khoi luong bu zau 0.2

24 candok, k4.3 thung can 2 du khoi luong yeu cau sau 0.2z

25 sansang k3.0 he thong san zang

26 pezl k3.1 thung can 1 zan sang

27 pezd M3.2 thung can 2 zan zang |
25 zanzang M3.0 he thong zan sang

26 yesl k31 thung can 1 san zang

27 yezd M3.2 thung can £ 2an zang

28 openl 02 T33 thung can 1 #a =ong 0.2z

29 open202 T40 thung can 1 #a xong 0.2z

a0 rungl w50 ung thung can 1

K]l Tungz2 M5 ung thung can 2

32 tocdorung] W 300 toc do rung cua thung can 1

33 tocdorung? Wi 332 toc do rundg cua thung can 2

kL) canl W khai luong bot thung 1

a5 cang W20 khoi luong bot thung 2

36 khoiluong W12 khoi luong can phai can

ar canl_g0l T45 thung can 1 du khat luong bu

a8 can2_80 T46 thung can 2 du khoi luong bu

39 khoiluongbu W' khoi luong bat dau bu =

*Phan chuong trinh plc




| PROGRAM COMMENTS
Metwork 1 tetwark Title
[ reset cac hrang thai
Sr0 k0.0
— )
40
Metwork 2
| he thong zan zang
k0.3 ganzang 3.0 gangzang M3.0
| | | | | |
RS
0.3 zanzang M3.0
| | | | |
— | 1 P 1| al
Surnbal Address Comment
2anEang M2.0 he thong zan zang
Metwork 3
| canl gan sang
hA0. 4 wesl:M31 wesl:M31
| | | | | |
l I 1 F I l ! I 5 auT
RS
kA0 4 nezl:k30
| | | | | |
1 1 P 1 al
Symbaol Address Comrent
pesl k4231 thung can 1 zan zang
Metwork 4
| Can 2 gan $ang
0.5 pes2 3.2 pes2 3.2
| | | | | |
l I 1 F I l ! I 5 auT
RS
k0.5 ez k32
| | | | | |
1 1 P 1 al
Symbaol Address Comrent
pezd bA32 thung can 2 zan zang




Metwork 5

he thong zan zang
bat dau qua trink #a liew vao thung can

zanzang k3.0 ARG openl02:T39 canlok: k4.2 rngl: k5.0
] | ] | ] | | ;| 4 )
| | | | | | | | N
canl_B0_02ka.0 Faszt_1:001
| | 4
. { )
vesdM3 2 open2lZ:T40 candok:M4.3 g 5.1
| | | | | ;| 4 )
| | | | | | N
cang_80 0241 Fazt_200.4
] | 4
1 /] { )
Symbol Address Comment
canl_a0_ 02 k4.0 thung can 1 du khoi luong bu zau 0,23
canlok b4.2 thung zan 1 du khoi luong yeu cau zau 0,23
canz_80_02 k4.1 thiang can 2 du khoi luong bu gau 0,25
canzok, k4.3 thung can 2 du khai luong yeu cau zau 0.2z
Fazt_1 (0.1 wilanh #a liew wuong thung can 1
Fazt_2 (04 wilanh #a liew wuong thung can 2
open]0Z T3 thung can 1 xa xong 0.2z
openlZ T40 thung can 1 xa xong 022
rng] k5.0 rng thung can 1
fnge f5.1 rng thung can 2
zanzang k3.0 he thong zan zang
pez] k31 thung can 1 zan zang
ez 32 thung can 2 zan zang




Metwork 6

rungl:Ma.0 I_Dl
| |
|| EN Eno ——)
tocdorungl WA 300 4 IM QUT Y0400
CI_R
EN END f——)
VD400 1M OUT D404
MUL_R
EN END ——)
WDA04 4 1M1 OuTpwhaoa
F20.041IM2
TRUNLC
EN END f——)
VD408 1M OUT D412
ol
EN END f——)
WhA1241M QLT - &0h0
Symbal Address Comment
gl k5.0 rung thung can 1
tocdorung W 300 toz do rung cua thung can 1
Metwork 7
runge: 5.1 [_D1
| |
| | EN ENDf——)
tocdorung? e 332 4 1M OuT D416




DI_R
EN END ———)
VD400 1M OUT D404
MUL_R
EN ENo ——
WD4044 1M1 ouTpwD40s
F20.0-IM2
TRUMC
EN o —
VD403 1M OUT D412
Dl
EN o —)
VDa1241M OUT - anwo
Syrbol Address Caomment
ingl r5.0 g thung can 1
tocdorungl W 200 toc do rung cua thung can 1
Network 8
I
rungl k5.0 Dl_lI
|
s EM END ——]
a200-41H OLUT |- aciwo
Symbaol Address Comment
rungl k5.0 rung thung can 1
Hetwork 9
I
ung2:k51 Dl_l
|
s EM EMo——
a200-41H OUT |- &atiwE
Symbaol Address Comment
rungz k51 rung thung can 2




Hetwork 10

Sk0.0 kE.0
I_Dl
EN Eno ——)
WA M OUT whd4a0
DI_R
EN EnD ——)
WDA504 1M OUT wDha00
Ol
EN END ——)
Wil 2d = M OUT whe50
DR
EN END ——)
WDeE04IM QUT FvwDeao
Metwork 11
openllz:T39 _Dl
| l
| | EN END ——)
FAPRE J1 QUT Y0100
CI_R
EN END ——)
WD00<41IM CUTFTL_1:VD104
Syrnbiol Addrezs Caomment
openll2 T39 thung can 1 wa wong 0.2z
TL 1 Wh104 trong luong thung can 1




Metwork 12

openZ02:T40 1_Dl
I 1
|} EN END ———)
Alas 2= N OuT D200
DI_R
EN END ——)
WDZ200- I OUT - TL_2wD204
Sumbol Address Comment
openZ02 T40 thung can 1 #a <ong 0. 2=
TL_ 2 w204 trohg luong thung can 2
Hetwork 13
|
Zero PE_1:#M0O1 MO _R
| 1
|} EN END ———3)
TL_1WD10441M OUT FZero_1:0D102
Syrnbal Addrezs Cornment
TL_1 w04 trong luong thung can 1
Zero_1 vD102 thung can 1 tuong ung 0 kg
Zero_PBE_1 k0.1 zet zera thung 1 tren man hink
Metwork 14
Zerl PB_2:M21 rMOW_R
|
| EM END ——
TL_2vDz20441M OUT Zern_2WD208
Syrbal Address Carnment
TL_ 2 VD204 trong luong thung can 2
Zerl_ PB_2 k2.1 zet zera thung 2 tren man hink
Lero_2 VD202 thung can 2 tuong ung 0 kg
Metwork 15
Calib_PB_1:mM0.2 rMOW_R
|
| EN END ———)
TL_1AD10441H OUT - Calb_1:%D112




VD128

TRUMC

EN END f——)

o

M OuT D132

EN END ——)

WO132-4 1M QLT J cand w0
Syrbaol Address Comment
Calib_1 Y0112 thung can 1 tuang ung calib
canl Wl ki luong bot thung 1
TL_1 Y0104 trong luang thung can 1
Zem 1 Y0108 thung can 1 tuong ung O kg
Symbol Address Comment
Calib_1 Y0112 thung can 1 tuang ung calb
Calib_PB_1 M0.2 set calib thung can 1 tren man hink
TL 1 Y0104 frang luong thung can 1
Hetwork 16
Calib_PB_Z:M22 MOV _F
| |
|| N ENo—y
TL_2VD2044IN OUTCalb_2VD212
Symbol Address Comment
Calib 2 YD212 thung can 2 tuang ung calb
Calib_PB_2 Mz.2 set calib thung can 2 tren man hinh
TL 2 YD204 frang luang thung can 2




Hetwork 17

SO0 SUB_R
|
— |} EN ENo ———)
Calib_1%D1124 1M1 ouT VD116
Zero_1WD108-41M2
or_R
EN END ———)
WDEoo< 1 ouTEYDi120
WDI164 M2
SUE R
EN END ———)
TL WD 04 1M1 ouTEYD124
Zero_1WD108- M2
MUOL_F
EN Eno ——)
Wh204 1M1 ouTEYD12a
Wh244 k2
Metwork 18
|
SMO0 TUE R
l
— } EM Eno ——)
Calib_2vDz124 1M1 ouT FvD21E
Zero_2WD208-1MN2
B
EM ENO ———)
wDE00- 1M1 auT o zzo
WDZ164 M2
SO
EM END ——3)
TL 2vDzo4d M1 auT D224
=Zero_2WD20241MN2
MUL_F
EM EnNo ——)
whzzn- 1M1 ouT fvoezs
w2z M2




TRUMC

EN ENDf——)

WhzZ28 1M OUT pwh23z2
DLl
EN END f——)
WhZ3a24IM OUT | can2viw'20
Symbaol Address Comment
Calib_2 WOAZ thung can 2 tuong ung calib
cand Wt 200 khai luong bat thung 2
TL_Z Wh204 trong luong thung can 2
Zerm_2 Wh208 thung can 2 tuong ung O kg
Hetwork 19
canl_B0:T45 canl_B0_02:k4.0
|| g ouT
RS
wal_05z:T43
| |
| [ A1
Symbaol Address Comment
canl_80 T45 thung can 1 du khoi luong bu
canl_80_02 k4.0 thung can 1 du khoi luong bu zau 0,22
wal_0bs T43 thung can 1 =a duoc 0.5z
Metwork 20
cang_B0:T46 cang_30_0Z:M41
|| 5 oot
RS
wad 05z T44
| |
| [ A1
Symbol Addresz Comment
canZ_a30 T46 thung can 2 du khai luong bu
canZ_g80_02 k4.1 thung can 2 du khai luong bu zau 0.2
wae_05s T44 thung can £ =a duoc 0.5z




Metwork 21

can_100:T41 canlok:Ma.2
|| 3 ouT
RS
wal_05z:T43
|
R .
Symbol Addrezs Comment
canl_100 ™ thung can 1 du khoi luong peu cau
canl ok bd.2 thung can 1 du khoi luong peu cau zau 0.2z
wal_ 05z T43 thung can 1 ®a duoc 0.5
Metwork 22
cand_100:T42 canZok:M4.3
| |
1| 5 I
RS
wad 05z T44
| |
| [ R1
Symbol Addrezs Comment
can2_100 T42 thung can 2 du khoi uong peu cau
canok, 4.3 thung can 2 du khoi luong peu cau zau 0.2s
waz_15s T44 thung can 2 =a duoc 0.5z




Metwork 23

0.0 canlok:k4.2 candok:M4.3 Co tgral: T37 Open 2005 Open_1:00.2
| | | | | | | 4| | /| | ;| ! )
1 | 1 | 1 | 1 | 1 | 1 | bS
1
canlok:M4.2 zanok:M4.3 tgeal: T37
| | | |
| I | ¢ [ [N TOM
Open_1:002 W35 4 PT 100 ms
| |
1 |
zangang 3.0 0.0 wal_OheT43
| | | |
| ! [ | [ IM TON
54PT 100 ms
Symbal Address Comment
canlok 4.2 thung can 1 du khai luong veu cau sau 0.2
canZok b4.3 thung can £ du khoi luong yeu cau zau 028
Open_1 Q0.2 silanh xa ligw tu thung can 1 suong dong goi
Open_2 a5 wilanh xa liew tu thung can 2 suong dong goi
$anzang W30 he thong zan sang
tawal T3 thai gian xa cua thung can 1
wal_(Bz T43 thung can 1 #a duoc 0.5z
Metwork 24
0.0 candok:i4.3 canlok:h4.2 Co tqwa:T38 Open_1:00.2 Open_2005
| | | | | | | .o | | | | | r )
1 | 1 | 1 I 1771 1 I 1 I L
canZok:M4.3 canlok:h4.2 tqua: T30
| | | |
| I | / [ IM TON
Open_2005 W95 4 PT 100 ms
|
|
zanzang:3.0 W2.0 wad_ 5z T44
| | | |
| / [ | [ IM TON
54FT 100 s
Symbol Address Comment
canlok 4.2 thung can 1 du khoi luong peu cau zau 0.2¢
cah2ok M4.3 thung can 2 du khoi luong peu cau zau 0.2:
Open_1 nnz wilanh wa ligu tu thung can 1 suong dong goi
Open_2 nns wilanh wa ligu tu thung can 2 suong dong goi
sanzang k3.0 he thong zan sang
tgua2 T34 thai gian #a cua thung can 2
wad_[5s T44 thung can & #a duoc 053




Metwork 25

Qpen_1:00.2 Co
|| C0 CT0
Open_+005
| |
| |
bowad: T35
| |
1 R
RnE 5
Symbol Addrezs Comment
Open_1 [0z wilanh xa liew bu thung can 1 #uong dong goi
Open_2 (0.5 wilanh wa ligu b thung can 2 “uong dong goi
hgwad T38 thioi gian ®a cua thung can 2
Metwork 26
Open_1:00.2 apen]02:739
|+ | N TON
2=FT 100 ms
Symbol Addrezs Comment
openl 02 T39 thung can 1 wa wong 0.2z
Open_1 Q0.2 wilanh wa ligw b thung can 1 suong dong goi
Metwork 27
Open_2005 open202:T40
| /| N TON
24PT 100 ms
Symbaol Address Comment
open2Z T40 thung can 1 =a wong 0.2
Open_2 005 wilanb wa ligw b thung can 2 =uong dong goi




Metwork 28

canT sl canl_B0:T45
| >=1 | N TOM
khoiluongbu w3
24PT 100 s
Symbal Address Comment
cand Lt khoi luong bot thung 1
canl_80 T45 thung can 1 du khat luong bu
khoiluongbu Wi khioi luong bat daw bu
Metwork 29
|
can2Wwi20 cand_B0:T46
| >=1 | N TON
khoiluongbut w8
2-FT 100 ms
Symbal Address Comment
cand W20 khoi luong bot thung 2
cand_al T46 thung can 2 du khoi luong bu
khoiluongbu Wi khoi luong bat daw bu




Hetwork 30

canl i canl_100:T41
| == | I TON
khoiluong w12
24PT 100 g
Surbol Address Cornment
canl W khoi luong bat thung 1
canl_100 T41 thung can 1 du khat luong veu cau
khoiluong W12 khoi luong can phai can
Hetwork 31
can w20 canZ_100:T42
Bl N TON
khoiluong W12
24PT 100 g
Surbol Address Cornment
cand W20 khoi luong baot thung 2
canZ_100 T4z thung can 2 du khat luong veu cau
khoiluong W12 khoi luong can phai can

Hinh 3.18 Chuong trinh PLC

3.3 XAY DUNG CHUONG TRINH HMI
3.3.1 Gidi thiéu phan mém WINCC FLEXIBLE 2008
Phan mém WinCC Flexible 2008 1a phan mém chuyén dung dé thiét

ké cac hé thong HMI trong tu dong hoa cong nghiép caa hang SIEMENS va

la cdng cu thay thé cho phan mém ProTool s& khéng con phat hanh.

WinCC Flexile 2008 twong thich v&i nhitng hé diéu hanh hién nay

nhu:

-Microsoft Window XP
-Microsoft Window Vista Business (32bit), Ultimate (32bit)




Ca hai hé diéu hanh trén déu c6 kha nang da nhiém cao, dam bao
pan tng nhanh véi viée xtr i ngét va do an toan chdng mat dir liéu bén trong
o muc do cao.

Chtrc nang co ban cua WinCC flexible 2008 1a :

- Thiét ké va 1ap trinh hé thdng tu dong hoa, qua trinh diéu khién
giam sat quy trinh san xuat.

- M@ phoéng bang hinh anh cac su kién xay ra trong qué trinh
hoat dong mot cach truc quan gitp hé théng dé kiém tra va sta chira.

- Ngoai ra WIinCC Flexile 2008 con cung cap nhiéu chirc ning
khac nhu : hién thi cac thong béo hay cac béo cao trong qua trinh bang sé
liéu hay do hoa , xir 1i thong tin do ludng , cac bang ghi béo céo...

WIinCC Flexile 2008 cho phép nguoi st dung c6 kha nang truy nhap
vao cac ham giao dién chuong trinh (mg dung API ctia hé diéu hanh. Ngoai
ra , con cso thé két hop WinCC Flexile 2008 va cac cong cu phat trién nhu :
Visual C** hay Visual Basics dé tao ra hé thong c6 tinh dic thu cao,tinh vi,
gan riéng voi cAu hinh cy thé nao d6. Do c¢6 tinh chat mé va thudng xuyén
dugc cap nhat, phat trién nén WinCC Flexile 2008 co thé 1ap trinh cho cac
hé théng HMI méi nhat trén thi truong va san xuat.

WinCC Flexile 2008 c6 thé tao giao dién ngudi may (HMI) dya trén
cow s giao tiép gitta con ngudi v4i cac hé thdng may, thiét bi diéu khién
(PLC, CNC..) thong qua cac hinh anh , so do, hinh v&, hay cic cdu chir
mang tinh truc quan. Co thé gitp nguoi van hanh theo ddi qué trinh 1am
viéc, thay doi cac thong sb , cong thirc hodc qua trinh hoat dong, hién thi cac
gia tri hién thoi ciing nhu giao tiép v6i qua trinh céng nghé cia hé théng
qua man hinh may tinh godc Panel man hinh cam tng ma khong can truc
tiép voi phan cimg cua hé thong. Giao dién HMI ciing c6 thé gitip ngudi van
hanh giam sat qua trinh san xudt mot cach d& dang va nhanh chong, boa

dong hé théng khi ¢6 su cb.



Tt may tinh trung tadm , c6 thé diéu khién su hoat dong toan bg day
chuyeend san xuét dugc lap trinh trén WinCC Flexile 2008. Dya trén HMI
c6 thé giam sat tit ca cac dit liéu vao ra (I/0) mot cach chinh xac.Do do
WinCC Flexile 2008 1a phan mém thiét ké giao dién HMI can thiét khong
thé thiéu ctia cac hé thong tu dong hoa phirc tap va hién dai.

Dic diém noi bat nhat ciia WinCC Flexible so véi WinCC SCADA chinh 1a
n6 hd tro nhitng tinh ning rat manh cho viéc thiét ké cac giao dién, thiét 1ap

giao dién cting nhu 14p trinh cac loai man hinh HMI.

Device type

= Micro Panels
+= 70
= 170
TP 170micro 6"

TP 177micio 6"
TP 177micro 6" Portrait
= Mobile Panels
= 170
Mobde Panel 170 6"
Mobide Panel 177 6" DP
Mobie Panel 177 6" PN
= 270
Mobie Panel 277 8"
Mobde Panel 277 10"
= Basic Panels
= 107
KTP1000 Basic DP
KTP1000 Basic PN
@ 15"
= Panels
@ 70
# 170
= 270
(= Multi Panels
& 170
@ 270
# 370
# SIMATIC C?7
4 Snumenk
# Simotion PC
+
=

Panel PC
I PC
WinCC flexible Runtime

[ ox |l canca |

Hinh 3.19 M6t s6 man hinh duoc tich hop trong WinCC Flexile 2008




% Thudc tinh néi bat trong WinCC Flexible
WinCC Flexible cung cip cac giao thirc két ndi gitta HMI va s7-
200, s7-300 va s7-400. Cac két ndi c6 thé qua MPI, DP, Profibus, Ethernet...

“WinCC floxible Advanced - Project. bl

Project  Edt Yjew Insat  Formst  Facepletes  Optiors  Window  Hep

LNew b W O - . RR. Yyoa% ., 5. k. aéo ¥.i@® %A,
Enghsh (Urdted States]  w | |

e Project 3 - | = bt P Pe
=i v Device_1(TP 177micso 67 SAJ } | A

= %% Screens
Y- [ Jra I O U | —
] Template £ Cornection_t SIMATIC 57 200 >|on R
] Screen_1
= U Commwricabon
= Tags
5" Cormections
=& Cycles
i= " Alam Management
B4 Andlog Alams
B Dicrets Alaims
+ g Sethings
- Test and Graphees Lists
g Runtime Uses Adminishition | |Parameters | rea paister
"= Davice Setlings & —

BEE

259 Language Setings Interface
@ Propct Languages
& Graphics IFLB v
= Project Texts v
# “g Dictionanes
* 55 Stuclures -
4 Wig Version Management HNI device Network PLC
Type Baud rate
Yy Profile oP v Address
? 187500
RSZ32 Highest sation address (H5A) Expansion shot
RS422 Address !
et 3 Rack
(3) Simatic 4 Only master on the bus Number of masters 1 [ Cydic operation

Hinh 3.20 Thiét lap giao tiép gitta HMI va PLC s7-200
WinCC Flexible giao tiép vai cac thiét bi thong qua cac Tag. WinCC
Flex thyc hién tinh toan va truyén dir liéu thong qua tag xudng thiét bi, dir
liéu thu nhan tir thiét bi ciing duoc théng qua tag vé PLC.
Co 2 loai tag: tag ndi va tag ngoai
- Tag ndi: Puoc sir dung dé tinh toan, luu trix trong ndi WIinCC, tag noi
khong giao tiép vaéi cac bo diéu khién lap trinh bén ngoai. WinCC quan ly
tag noi théng qua tén cua tag va kiéu dir liéu twong @ng. Chinh vi vay trong
mot chuong trinh thi tén cua tag phai 1a doc nhat.
- Tag ngoai: L& nhitng ving nhé bén trong bo diéu khién 1ap trinh hoic
thiét bi mé phong. Tag ngoai ludn gan véi mot dia chi va kiéu dir liéu nhat

dinh. WinCC quan ly céc tag ngoai thong qua tén cta tag va dia chi cua no.



| T e

4 N xls
J o _l >
«
l mm-_m-m'.u
Tag_t | <intermal tag> v'tnt Mo addre
E Tag 2 Comemonl ool MOO 1 100 ms

Hinh 3.21 Thiét lap tag két ndi
Giao tiép cua ngudi va may déu thong qua man hinh. Vi vay viéc
thiét ké giao dién cho phu hop véi nhitng muc dich sir dung 13 diéu hét stc
quan trong
WinCC Flexible cung cép hau hét céac cong cuy thiét ké phuc vu cho

viéc thiet ké giao dién di€u khién gidm sat

B wince nexible Advanced - Project.hmi

Project Edt View reert Format Faceplates Options Window Help

mNew « b M
English (Unitad Statez) g

ke Project
a U5 Scieers
4 Add Scresn
[ Template
] Start Screen
4 g Communication
«m Tags
5" Connectiors
é Cycles
o Ui Alarm Managemant
B2 Analog Alams
MR Discrete Alarms
Q. Seltnge
g Recipes
U@ Histoncal Data
5 Saripte
3 Reports
F Texl and Graphics Lists
-" Runtime User Administrat
= Device Settings
4 »”'9 Language Seltings

4 ; Devica_1(WIinCC flexible Rur

E

[

:.

B .

o4 Fy Tag

Project

deqgloo) Jepues

A TextField

abl 1O Fleld

45 Date-Time Field
o) Graphic10 Fleld

4

Enhancad Objacts

My Controls

Graphics

Library

@ Project Languages

Drop any object

B Graphics
o Dhasimad Taiha
4 wll »
| object:

Hinh 3.22 Giao dién thiét ké caa WinCC Flexible
e  Menubar: La noi ding dé diéu khién hoat dong chinh cua viéc
thiét ké. N6 cung cap céc cong cu ciing nhu thiét 1ap céc théng sé cho giao
dién cua chdng ta.



e  Standar Toolbar: La noi chtra cac nat cho phép ching ta thuc
hién nhiing I1énh mot cach nhanh chong.

e Tool: Cung cép cho ching ta nhimg ddi teong chuan nhu (
Polygon, Ellipse, Rectangle,...), cac dbi twong thong minh ( OL control,
OLE Elémnt, I/O Field,...) va cac d6i twong Windows ( Button, Check
Box,...).

o Project: 1 noi cung cap cac dich vu vé diéu khién hoat dong
cta giao dién nhu tao ngat, tao ra cic cac report....

o Kich ban (Scrip) :

Scrip 1a noi ma ta tao ra cac hoat dong khi c6 su kich hoat. Scrip
duoc hd tro viét bang ngdn ngit Visual Basic. Trong Scrip hd tro mot sé ct

phap chuan cua céc Iénh.

l: Start Screen I “:Script_1

Sub Script_1( ) Function list wizard  Code template wizard
1;'NOTE: To start scripting please press <Ctrl><Space> 1 4 @ Codetemplate
2i'Write scripts using system functions or the WinCC @ Do Unti
i 'system through the HMI runtime object. For a conveni @ Do'Whie
4|'you can press <Alt><Right Arrow>., Design complex scr @ ForEach..In
5/'of the programming language VBScript and access tags ® For..To
6/If condition Then @ For..To.. Step
7 _‘:ﬁr,a.',enu':x.:z @ If... Then
alE1se 4 9 It Then .. Eke
X & Loop Until
4 'scatements @ Loop Whie
[ Ead Ir & On Enor Resume Next

33 & Select Case
& ‘wWhie . Wend

Hinh 3.23 Khoi tao Scrip
Mot s6 ham hay str dung trong chuong trinh:
- Inverbit
1 Ca phap: Inverbit (Tag)
1Y nghia: Pao nguoc gia tri cia mot Tag kiéu dit liéu 1a Binary.
- Sethit
1 Cu phéap: Setbit (Tag)

1Y nghia: Dat gié tri ciia Tag = True véi kiéu dir liéu 13 Binay.



- Resethit

[ Cu phap: Resetbit (Tag)

1 Y nghia: Dit gid tri ctia Tag = False véi kiéu dit liéu 13 Binay.

- SethitinTag

1 Cu phéap: SetbitinTag (Tag,bit)

Y nghia: Dat gia tri 1a true cho vi tri bit dugc xac dinh trong Tag.
- ReSethitinTag

Cu phép: ReSetbitInTag (Tag,bit)

Y nghia: Dat gia tri1 1a False cho vi tri bit dugc x4c dinh trong Tag.
- StopRuntime

1 Ct phap: StopRuntime (Mode)

1 Y nghia: Théat khoi Runtime ctia WinCC.

3.3.2 Giao dién man hinh HMI

00000 g 0 00000 g | O

O O O O O

SLOMY 1 FAST 1 COPEM 1 [3LOW 2 FA3TZ2 OPENZ

O O = =

Hinh 3.24 Man hinh hién thi chinh HMI



Man hinh chinh 1a phan giao dién dé ngudi van hanh khoi dong hé
thdng, quan sét tinh trang timg can va cai dat hé théng. C6 3 nit ON dé khai
dong 2 can va khoi dong hé théng, va nut SETTING dé vao giao dién cai
dat. Hién thi ting can thi ta c6 khdi luong bt trong thung can va cac dén
bao qua trinh xa xudng thing can ( SLOW), qué trinh can (FAST), qua trinh
xa tir thing can xudng dong go6i(OPEN). Nut OPEN dé xa thung cin trudc
khi bit ddu qua trinh c4n va ta luu gia trj analog khi 0 kg bang nat ZERO.



SIEMENS

Hinh 3.25 Man hinh phan Setting
Trong giao dién SETTING ta c6 2 ndt chirc ning VAN HANH va
HIEU CHINH. Van hanh dé ta thay d6i cac tham sé qua trinh can nhu khéi
lwong can can , thoi gian xa va tée d6 rung. Hiéu chinh 1a phan ta hiéu chinh

lai can dé tranh can sai sau mét thoi gian hoat dong.



SIEMENS

Hinh 3.26 Man hinh cai dit thong s6 can
Phan cai dat thong sé can ta c6 thé thay d6i khdi lugng can , thoi
diém b, téc do rung va thoi gian xa cua timng can dé sao cho phd hop véi

nhiéu loai trong lwong khéc nhau.



SIEMENS

Hinh 3.27 Man hinh hiéu chinh can
Phan hiéu chinh cén thi ta thyuc hién qua chinh diéu chinh sai st cua
may. Khi cin dugc 1am sach ta nhan nat ZERO dé |y gi4 tri analog tuwong
tmg 0 Kg, sau d6 ta dit qua can chuan Vd: 5Kg thi ta nhap 5000 g va nhan
xéac nhan dé ta lay gi4 tri analog twong tng vs 5Kg. Qua trinh thyc hién véi

hai can.



KET LUAN

Pay 1a mot dé tai rat hay va ¢ ung dung thuc té rat cao. Nho viéc
nghién ctru dé tai nay da cung ¢ cho em rat nhiéu kién thirc va ki ning.

Pé tai gilp em tiép xc vai cam bién trong luong loadcell duogc st
dung rat nhiéu trong c4c hé théng can bdn , can dién tir, can trong tai xe... va
tim hiéu duoc co cau chap hanh quan trong d6 1a cac xilanh khi nén.

Vé phan diéu khién thi da giap em biét nhiéu kién thiic vé PLC S7
200 va man hinh diéu khién HMI . Bong thoi trang bi cho em ki ning st
dung cac phan mém quan trong nhu: AutoCad 2007, STEP7 MicroWin,
WINCC FLEXIBLE 2008.. va ki nang xiy dung mét du an.
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