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LOI NOI DAU

Véi su huéng cong nghiép hoa hién dai hoa dat nude, thi ing dung céng nghé méi
vao san xudt va cong tac quan li duoc mo rong va ap dung ngdy cang rong rai hon.
Linh vuc k¥ thuét diéu khién ciing thé, cac hé thong diéu khién, giam sat va thu thap
dir litu — SCADA ngay nay dugc thuc hién bang cic phan mém trén cac man hinh
giam sat hodc may tinh.

Cubdn sach nay trang bi nguoi doc kién thirc co ban vé mang truyén thong cong
nghiép & cac chwong 1, 2, 3. Chuong 4 giéi thiéu ngudi doc kién thirc téng quan vé
cac mang cong nghi€p ngay nay dang dugc ing dung; chuong 5 moé ta khai quat hé
théng SCADA dugc ung dung tir nhitng ndm 90s & Tép doan Pién luc Vi¢t Nam. Céc
chuong 6, 7 gitip cho ngudi doc thuc thanh cac budc cu thé khi xay dung mot mang
cong nghiép va hé thong SCADA trén nén tang WinCC.

No6i dung cudn sach 1a sy két hop gitra ba linh vuc diéu khién, tu dong hoa va
mot phan céng nghé thong tin. Tir d6, k§ su co thé thyc hién cac thao tic cua con
ngudi duge thay thé bang cac hoat dong cia may moc, robot; su tuong tic giita con
ngudi va may moc hodc gitra may moc v6i nhau. Cudn sach cung cap cho nguoi doc
kién thirc nén tang vé mang truyén thong cong nghiép, cac hé thong diéu khién tir xa,
cac hé thdng tu dong hoa xi nghiép céng nghiép; cing véi su hd tro clia cong nghé 4.0
nhirng y tudng sang tao cua qua trinh cong nghiép hoa, hién dai héa trong tit ca cac
linh vuc s& duoc tré thanh hién thuc. Cudn sach ¢6 tinh ung dung cao, dac biét nguoi
doc dugc hudng dan tiép can cu thé thyc hanh trén phén mém WinCC.

Tac gia c6 tham khao mot sé ndi dung tir cudn “Mang truyén thong cong nghiép...”
cua tac gia Hoang Minh Son trong cac chuong 1, 2, 3. Lan dau xuit ban cubn sach c6
nhirng thiéu s6t mong nguoi doc gop v qua Email: dovancan@qnu.edu.vn dé tac gia
hoan chinh hon.

Tac gia xin tran thanh cdm on!

Po6 Van Can
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CHUONG 1: CAC KHAI NIEM CO BAN VE MANG
TRUYEN THONG CONG NGHIEP VA SCADA

1.1 Cac khai niém co ban
Mang truyén thong cong nghiép hay mang céng nghiép 1a mot khai niém chung chi
cac hé thong mang truyén thong sb, truyén bit ndi tiép, duoc s dung ghép ndi cac

thiét bi cong nghiép. Gi6i thiéu vé mot hinh anh mang sir dung trong cong nghiép.

OS Clients StoragePlus
(separater
Rechner)
=N
=N =N ' = '
. 4
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W fm Wi W

OS Server Batch-Server
(redundant) (redundant)
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Hinh 1.1: So' d6 mang PCS7 (Siemens) trong cong nghiép [1]
C6 rit nhiéu mang cong nghiép cua cac tip doan trén thé giéi nhw: Mang
PlantScap, DeltaV (Fisher-Rosermount), ProcessLogix (Allen-Bradley)...
1.1.1 Ky thugt diéu khién
K§ thuat diéu khién 13 chuyén nganh k¥ thuit ma ap dung 1y thuyét diéu khién dé
thiét ké hé théng voi cac hanh vi mong mubn. Viée st dung cac bo cam bién dé do
ludng tin hiéu dau ra cua thiét bi dugc diéu khién va nhiing do dac nay co thé dugc sir
dung dé cung cép tin hiéu phan hdi cho cac co cdu chap hanh dau vao dé diéu chinh t6i
két qua mong mudn. Khi mot thiét bi duoc thiét ké dé thuc hién ma khong can con
ngudi can thiép dé didu chinh thi né duoc goi 1a diéu khién tw dong (chiang han nhu hé
thong diéu khién hanh trinh dé diéu chinh tdc d6 cua xe hoi). Vi tinh chét da chuyén
nganh, cac hoat dong cua ky thuat h¢ théng diéu khién tap trung vao thuc hién cac hé
théng diéu khién, chii yéu xuit phat tir mo hinh toan hoc ctia cac hé thdng da dang

khac nhau.
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1.1.2 H¢ thong diéu khién phén tin (Distributed Control System - DCS)
DCS 1la mot hé théng kiém soat thuong cua mot hé théng san xuét, qua trinh hodc

bét ky loai hé théng nang dong, trong d6 céac yéu t6 diéu khién khong phai la trung tam
trong vi tri (nhu ndo bd), ching dugc phan tan trén toan hé¢ théng voi mdi thanh phﬁn
tiéu hé thong diéu khién bdi mot hodc nhiu bd diéu khién. Toan bo hé théng dicu
khién dugc két ndi voi mang ludi giao tiép va giam sat. DCS 1a mot thuat ngir duoc st
dung rat rong rai trong nhiéu nganh coéng nghiép, dé giam sat va kiém soat thiét bi
phan tan [2] va la xu huéng dang dugc nghién ctru hién nay [3], [4].
1.1.3 Diéu khién qud trinh

Diéu khién qua trinh hodc c6 thé sir dung thong tin phan hdi hodc né c6 thé 1a vong
lap hé. Piéu khién ciing ¢ thé lién tuc (diéu khién hanh trinh 6 t6) hodc gy ra mot
chudi cac sy kién roi rac, chéng han nhu mét by dinh thoi trén mot may tudi co
(on/off) hodc diéu khién thang may (logic tuan ty). Mot bd diéu chinh nhiét do trén bd
gia nhiét 12 mot vi du vé didu khién on/off. Mot cam bién nhiét d6 bat ngudn nhiét 1én
néu nhiét d6 giam xudng dudi diém thiét 1ap va tit ngudn nhiét khi diém thiét 1ap da
dat dugc. Khong c6 do ludong chénh léch gitra diém dat va nhiét d6 do dugc (vi du
khong c6 sai s6 do ludong) va khong diéu chinh dugc téc d6 ma tai d6 nhiét duoc gia
tang nhu thé nao. Mot vi du quen thudc cia diéu khién phan hoi 1a diéu khién hanh
trinh trén xe 6 t6. Bién do luong ¢ ddy 13 toc d6. Nguoi lai (trinh diéu khién) diéu
chinh dén diém dit tdc d6 mong mudn (vi du nhu 100 km/gid) va bd diéu khién giam
sat cam bién toc dd va so sanh téc do do voi diém dat. Bat ky sai léch nao, chang han
nhu thay ddi trong do dbc, luc can, toe do g16 hodc tham chi sit dung mdét 16p nhién
liéu khac (vi du ethanol pha trén) dugc diéu chinh boi bd diéu khién thyc hién mot
diéu chinh bu t&i vi tri m& cua van nhién lidu, & day la bién thao tac. BO diéu khién
thue hién diéu chinh khi c6 thong tin chi khi c6 sai s6 (cudong do, tbc d6 thay dbi hoic
sai sb tich ltly) méc du céc thiét 1ap duoc goi la diéu chinh duoc st dung dé dat duoc
kiém soat on dinh. Hoat dong cia bo diéu khién nhu vay 1a ddi twong cua 1y thuyét
diéu khién ty dong.

Mot thiét bi didu khién thuong duoc sir dung dugce goi 1a mot bo diéu khién logic
kha 13p trinh, hodac mdt bd PLC, dugc st dung dé doc mot tap hop cac dau vao sb va
tuong tu, ap dung mot tdp cac cau 1énh logic va tao ra mot tap hop cac két qua dau ra

tuong tu va so.
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Vi dy, néu mot van diéu chinh duoc su dung dé gilt cho myc nudc trong bé & mot
mirc ndo do, cc tap 1énh logic s& so sanh ap luc twong dwong diém dit d6 sau voi ap
luc doc duge cua mot bd cam bién thép dudi muic binh thuong cua chét long va xac
dinh xem can m& van ra hodc dong lai dé gitr cho muc chét 16ng khong ddi. Mot du ra
PLC sau d6 sé tinh toan mot 30 mé can thiét ctua van. Cac hé théng phtc tap 16n hon
c¢6 thé duge diéu khién béi mot hé théng diéu khién phan tan (DCS) hodc hé thdng
SCADA. Trong thuc té, céac qua trinh cé thé duoc mod ta nhu 14 mot hodc nhidu céac
hinh thirc sau day:

Roi rac: Tim thdy trong nhiéu ing dung san xuét, chuyén dong va dong goi. Lap rap
robot, duoc tim théy trong san xuét 6 to, ¢6 thé duge mé ta 1a diéu khién qua trinh roi1
rac. Hau hét san xuit riéng ré lién quan dén viéc san xudt cac manh rdi rac cua san
pham, nhu dap kim loai.

Hang loat: Mot s ung dung yéu cdu sb luong cu thé cia cic nguyén lidu dugc két
hop theo nhiing cach cu thé trong khoang thoi gian cu thé dé tao ra mot két qua trung
gian hay két qua cudi cung. Mot vi du 1a viéc san xuat chat két dinh va keo dan,
thuong doi hoi sy pha tron nguyén liéu trong mot binh nudc ndong trong mot khoang
thoi gian dé tao thanh mot lugng san pham cudi cung. Vi du quan trong khac 13 san
xuat thyc pham, dd udng va thuéc men. Cac qué trinh hang loat thuong dugc sir dung
dé san xudt mot s6 luong san phadm twong ddi tir thap dén trung binh mdi nam (mot vai
dén hang triéu kg).

Lién tuc: Thong thuong, mot hé thong vét Iy duge biéu dién thong qua cac bién
dugc lam min va khong bi gidn doan trong thoi gian. Viéc diéu khién nhiét d6 nudc
trong mot 1o d6t 1a mot vi du vé dicu khién qua trinh lién tuc [4]. Mot s6 quy trinh lién
tuc quan trong 13 san xuat nhién liéu, hoa chat va nhwa. Qua trinh lién tuc trong san
xuét dugc sir dung dé san xuét voi sd luong rat 1on cac san phdm mdi nim (hang triéu
dén hang ty kg).

1.1.4 Thong tin

Thong tin 1a mot trong nhitng khai niém co sé quan trong nhat trong khoa hoc k¥
thuat, ciing gidéng nhu vat chat va ning luong. Cac dau vao cling nhu cic dau ra cta
mot hé théng k¥ thuat chi co thé 1a vat chat, nang lugng hodc thong tin, nhu mo ta trén
Hinh 2.1. Mot hé théng xur ly thong tin hodc mdt hé théng truyén thong 1a mot hé

thong k¥ thuét chi quan tim t&i cic dau vao va dau ra 1a thong tin. Tuy nhién, da s6
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cac hé thong ki thuat khac thuong cé cac dau vao va dau ra hdn hop (vat chat, ning
lwong va thong tin), mot sb tai liéu [5], [6] co nghién ctru ki hon vé thong tin.
1.1.5 Dirli¢u

Néu thong tin 1a mQt dai luong kha triru tuong, vi vay can duoc biéu dién dudi mot
hinh thirc khac. Kha nang biéu dién thong tin rat da dang, vi du qua chir viét, hinh anh,
cu chi, v.v... Dang biéu dién thong tin phu thudoc vao muc dich, tinh chit cua ung
dung. Péc biét, thong tin co thé duoc md ta, hay noi cach khac 1a duoc “sd lugng hod”
bang dit liéu dé c6 thé luu trit va xir 1y trong mdy tinh [7], [8]. Trong trudng hop do, ta
cling no1 réng thong tin duogc sb hoa st dung hé dém nhj phan, hay ma héa nhi phan.
Noi trong ngir canh ciu trac mot birc dién, dir liéu chinh 13 phan théng tin hitu ich
duoc biéu dién bang diy cac bit {1, 0} [9].
1.1.6 Tin hiéu

Viéc trao doi thong tin (giita ngudi va ngudi, gitta ngudi va may) hay dir liéu (gitta
may va may) chi ¢ thé thuc hién duoc nho tin hiéu. C6 thé dinh nghia, tin hiéu 13 dién
bién cua mot dai lugng vat Iy chira dung tham sb thong tin/dir 1i€u va co thé tmyén dan
dugc. Theo quan diém toan hoc thi tin hiéu duoc coi 1 mot ham cua thoi gian [10],
[11]. Trong cac linh vuc k¥ thuit, cac loai tin hi€u thuong dung la dién, quang, khi

nén, thuy lyc va am thanh.

Y, a) y b)
t t
Dang tin hiéu: tuong tu, lién tuc Dang tin hiéu: tuong tu, gian doan
Tham s théng tin: Bién do Tham s6 thdng tin: Bién dé xung

Dang tin hiéu: rdi rac, lién tuc Dang tin hiéu: rdi rac (s&), gian doan
Tham s& théng tin: Bién do Tham s@ thdng tin: Tan sé xung

Hinh 1.2: Mét s6 dang tin hiéu thong dung [1]
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1.1.7 Giao thirc:
Giao thirc giao tiép hay con goi la giao thirc truyén thong, giao thirc lién mang, giao

thirc twong tac, giao thirc trao d6i thong tin (tiéng Anh la communication protocol) -
trong cong nghé thong tin goi tat 1 giao thic (protocol). C6 nhiéu giao thic duge sir
dung dé giao tiép hodc truyén dat thong tin trén Internet, dudi ddy 1a mot sd cac giao
thirc tiéu bicu:

TCP (Transmission Control Protocol): Thiét 1ap két ndi gitra cac may tinh dé truyén
dir liéu. N6 chia nho dit liéu ra thanh nhimg goi (packet) va dam bao viéc truyén dir
li¢u thanh cong.

IP (Internet Protocol): Pinh tuyén (route) cac goi dir lidu khi chiing duoc truyén qua
Internet, dam bao dix liéu s& dén ding noti can nhén.

HTTP (HyperText Transfer Protocol): Cho phép trao d6i théng tin (chi yéu & dang
siéu van ban) qua Internet.

FTP (File Transfer Protocol): Cho phép trao ddi tap tin qua Internet.

SMTP (Simple Mail Transfer Protocol): Cho phép goi cac thong di¢p thu dién tir (e-
mail) qua Internet.

POP3 (Post Office Protocol, phién ban 3): Cho phép nhan cac thong di€p thu dién
tir qua Internet.

MIME (Multipurpose Internet Mail Extension): Cho phép mdt m¢ rdng cua giao
thitc SMTP, cho phép goi kém cac tap tin nhi phan, phim, nhac,... theo thu dién tir.

WAP (Wireless Application Protocol): Cho phép trao ddi thong tin giira cac thiét bi
khong ddy, nhu dién thoai di dong. Chi tiét vé giao thirc dugc nghién ciru trong cc
cong trinh [12], [13], [14], [15], [17].

1.1.8 IEC

Uy ban Ky thuat dién Quoc té hay IEC (viét tat cua tiéng Anh: International
Electrotechnical Commission) duoc thanh 1ap nam 1906. Muyc tiéu ctia IEC 1a thiic day
su hop tac quéc té vé tiéu chuan hoa trong linh vuc dién - dién tir va cac van dé co lién
quan nhu: chimg nhan sy phit hop tiéu chuan dién va hd tro cho thong hiéu qudc té [1].

IEC ¢6 mdi quan hé hop tic chat ché voi nhidu t6 chirc tidu chuan hod va chuyén
moén quéc t& nhu: ISO, Lién doan Vién thong qudc té - ITU; Ban Tiéu chuin hoa K§
thuat dién chau Au - CENELEC. Dic biét, giita IEC va ISO da thiét 1ap mot thoa

thuan vé pham vi hoat dong ctia moi td chirc. Theo thoa thuin nay, pham vi hoat dong
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ctia IEC bao gdm tiéu chuan hoa trong linh vuc dién - dién tir. ISO va IEC da phdi hop
thanh 14p mot ban k¥ thudt hdn hop vé cong nghé thong tin duge dit trong co cdu cac
co quan k¥ thuat cia ISO (ISO/IEC/JTC1). Tru s& ban dau cua t6 chirc nay déng &
Lu4n Dén, nay chuyén tru s¢ sang dong tai Genéve tir nim 1948.

B tiéu chuén dién k¥ thudt (chuan hod quéc té IEC) bao gdm trén 6500 tiéu chuin
vé thiét ké, 1ap dat hé thong dién.

Nhiing tiéu chuan ctia IEC dugc sip xép theo diy sb tir 60000 dén 79999. Vi du
IEC 60432. B6 tiéu chuén cii ciia IEC dua ra trude nam 1997 dugc danh sb lai bang
cach cong sb cii véi 60000. Vi du tiéu chudn cii s IEC 237 dit lai 1a IEC 60237 va
mat s6 giao thirc IEC khac [5], [17], [18], [19], [20].

1.1.9 SCADA

SACDA la viét tat tiéng Anh: Supervisory Control And Data Acquisition hiéu theo
nghia truyén théng 13 mot hé théng didu khién giam sat va thu thap dir liéu. Nhdm hd
trg con nguoi trong qua trinh giam sat va diéu khién tir xa [21]. Tuy nhién, trong thuc
té& c6 mot sd hé théng van thuong dugc goi 1a SCADA, mic du nhirng hé théng nay chi
thuc hién duy nhat mot chirc ning 13 thu thap dit liéu. CAu trac mot hé SCADA c6 cac
thanh phan co ban sau (Hinh 1.3) [21], [22],:

Hé théng do hru hrong
(Flow) va mutc (Level)

2 ne
& & . =
: PLC 1 *1 PLC2| §
& 3 g >
'fa. LL E % "_5
A - 4
Ry ! ':§
i) e
E-1
Tram PLC1 Tram PLC2 V-2

Hinh 1.3: M6 ta mét hé thong SCADA dién hinh
- Tram diéu khién giam sat trung tdim: La mot hay nhiéu may chi trung tm (central
host computer server).
- Tram thu thap dit liéu trung gian: La cac khdi thiét bi vao ra dau cudi tir xa RTU

(Remote Terminal Units) hodc 1a cac khdi didu khién logic kha trinh PLC
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(Programmable Logic Controllers) c6 chirc ning giao tiép voi cac thiét bi chap hanh
cam bién cip trudng, cac hop diéu khién dong cét va cac van chap hanh [23]...

- Hé thdng truyén thong: Bao gdm cic mang truyén thong cong nghiép, cac thiét bi
vién thong va céac thiét bi chuyén doi don kénh co chirc ning truyén dit liéu cap trudong
dén cac khéi diéu khién va may chu.

- Giao dién ngudi - may HMI (Human - Machine Interface): La cac thiét bi hién thi
qua trinh xir 1y dit liéu dé ngudi van hanh diéu khién cac qua trinh hoat dong cua hé
thong.
1.1.9.1. Cong nghé RTU tap trung

Thiét bi RTU duoc xdy dung trén co sé k¥ thuat vi xir Iy. Cac bo vi xir Iy ngay nay
dugc st dung thudc loai tur 16 bit trg 1€n [5].

M&i RTU c6 kha ning tiép nhan hang tram 16i vao do luong va trang thai;

Trén RTU c6 nhiéu vi chic nang: CPU, bd nhg, ngoai vi co s0, 16i vao tuong tu
(Al-Analog Input), 16i vao trang thai (DI_digital Input).

Tuy theo dung luvong RTU ma cac vi Al DI duoc sir dung véi sé luong khac nhau.

Céc thiét bi RTU dugc t6 chirc thanh 3 nhém, mdi nhém goém céc thiét bi lap dat
trong 1 ti (c6 thé nhiéu hon).

Tt tram va nha may, céc tin hi¢u dugc gom vao mdt tu goi la tu tram.

Tir ti tram céc tin hiéu dugc dan sang ti trung gian, tai day lap dit cac ro le trung
gian, cac Transducer va cac thiét b 1¢ khac.

T RTU chta cac thiét bi dién tir (CPU, b nhd, ngoai vi, vao ra tuong tu, sé,...)

Thong thuong RTU c6 nhidu cira vao ra ndi tiép (RS232) phuc vu giao tiép véi
trung tam diéu khién cap trén (CC) va giao tiép v6i may tinh Laptop khi thay ddi cau
hinh RTU [22].

Phan mém co sé dit lidu cho phép thay dbi thong sé trén RTU trong qua trinh sir
dung bao gdm:

e S lugng céc tin hi¢u vao ra;

e (Cac thong s6 cua dit lidu;

e (Cach ma ho4 trang thai (1 hodc 2 bit);
o Tbc do truyén tin;

e Chon giao thirc truyén tin;
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RTU thuong dugc s dung doc 1ap voi cac hé théng do luong va gidm sat cac tram
va nha may dién. B¢ l1a cac tram va nha may dién sir dung cong nghé cii.

Thong thudng ton tai do vénh vé gia tri (sai sO) giita 2 hé théng do ludng néi trén.
1.1.9.2 Cong nghé RTU phan tan:

Cong nghé nay khong gom tin hi€u vao ta tram;

RTU chia nho thanh céc phan nho lap dat phan tan trong tram va nha may;

Moi phﬁn nhod ctia RTU ddm nhi¢m chirc ndng nhu ciia mot RTU nho;

Céc phan nho néi trén dugce lién két voi nhau bang cap thong tin va ca hé thong lam
viéc thdng nhat nhu trén 1 RTU.

Cong nghé RTU phan tan cho phép:

e Don gian hoa thiét ké RTU;
e Don gian hoa thiét ké hé théng, dac biét ¢ cac tram va nha may cé cac thiét
bi le“ip dat qué xa nhau;
e Don gian hoa viéc lap dat thiét bi;
e Giam thiéu khéi luong cap so voi RTU tép trung;
e Phu hop xu hudng phat trién cong nghé.
1.1.9.3 Cong nghé GateWay:

Céc tram va nha may méi hién nay déu st dung céc thiét bi cong nghé sb. Ciing co
thé st dung thém cac bo thu thap dir liéu, diéu khién gidm sit van nang (PLC-
Programmable Logic Control). Béng cong nghé mang, tat ca duogc tich hgp vao mot hé
thong goi 1a hé théng tu dong hoa tram & nha may.

Nhu vay cac thiét bi dién va hé thdng thu thap dir liéu, giam sat, diéu khién da dugc
thiét ké trong thé théng nhat.

Viéc cung cép thong tin cho céac trung tim diéu khién cap trén (CC) chi 13 mot phan
nho cua hé théng tu dong hod tram & nha may.

Sai s6 ctia CC chinh 12 sai s6 cua hé théng ty dong hoa tram & nha may.

Pé két ndi voi CC chi can kénh truyén, thiét bi ghép ndi truyén tin phu hop va
théng nhat khai bao dir liéu trao ddi thong tin.

1.2 M4 hinh phén cép chirc niing

Mot hé théng mang dugc dinh nghia céac cép theo chirc nang, khong phu thude linh

vuc cong nghiép cu thé. Mdi cip co chirc ning va dic thu khac nhau, véi mdi nganh

cong nghiép, linh vuc tng dung c6 thé cd cadc md hinh twong ty véi s6 cap nhiéu hodc
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it hon. Ranh giéi gitra cac cAp khong phai bao gid ciing rd rang, cang ¢ nhiing cap
duéi thi cac chirc ning cang mang tinh chit co ban hon va doi héi yéu cau cao hon vé
d6 nhanh nhay, thoi gian phan tng, cang & cip trén quyét dinh cang quan trong hon,
lwong thong tin can trao doi va xir 1y cang 16n hon. Trén Hinh 1.4 14 so dd phan cép

trong hé thong mang coéng nghiép chung [1], [2] .

Tinh toan gia thanh, Iai guét
Thong ké s6 liéu san xuat, kinh doanh,

X0 ly don dat hang, ké hoach tai nguyén Quan ly
Diku khién cao cap. phai hop /et AN e
Quan Iy dir liéu, ap bao cao DIEU HAEH

Téi wu hoa san xuat SAN XUAT

Giam sat, van hanh, chan doan ,

Diéu khién cao cap. phéi hop BIEU KHIEN GIAM e A
Quén ly di liéu, lap bao cao SAT Dieu khién
_________________________________________________________________ qua trinh
Diéu khién, diéu chinh,

Béo vé, an toan, DIEU KHIEN

Ghichép, canhgieci 4/ A f"_
Do ludng, truyén déng : ) Cap
Chép hanh, dong/cat CHAP HANH & CAM BIEN trrdng

Chuyén déi tin hiéu

1r

HE THONG KY THUAT
Hinh 1.4: So @6 phan cap chirc nang diéu khién [1]
1.2.1 Phan loai mang cong nghiép
Tuong ung véi ndm cap chic nang 1a bon cap cua hé thong truyén thong. Tu cap

diéu khién giam sat trd xudng thuat ngir “bus” thuong duoc ding thay cho “mang”,
v6i 1y do phan 16n cac hé thong mang phia dudi déu cé céu tric vat 1y hodc logic kiéu
bus. Mang cong nghi¢p chia lam hai loai vao/ra tap trung (central I/O) va vao/ra phan
tan (distributed 1/0).

Dic diém vao ra phan tan:

- Uu diém nhiéu, song van con ndi day truyén thong. Vao/ra phan tan voi bus
truong chuan;

- Tiét kiém chi phi ddy dan va cong ldp dit (Tir bo didu khién xudng t6i cac vao/ra
phan tan chi cin mot duong truyén duy nhét).

- C4u truc don gian nén thiét ké va bao tri hé thong dé dang hon;

- Tang d0 tin cay cua hé théng;

- Truyén ky thuat sb vi vay han ché 15i;
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- Néu c6 16i truyén thong ciing dé dang phat hién nhd céc bién phap bao toan dir
li€u cua hé bus;

- Tang d0 linh hoat cua hé théng;

- Ty do hon trong lya chon cac thiét bi vao/ra;

- Ty do hon trong thiét ké cAu tric hé théng;

- Kha ning mé rong dé dang hon;

- Vao/ra phan tan khong nhét thiét phai dit gan tai hién truong (chi loi dung wu

di€ém cuoi cung).

MTBK | pHoNG BIEU KHIEN [MTEK| AL

i i

HIEN TRUONG rfe

| — |
- () MR-

4-20mA
010V

s
(a - Vao ra tip trung)
MTEK PHONG BIEU KHIEN
bus trudng HIEN TRUONG
L (11
|
_ Compact /O - Madular VO
[T LIRCA

FEEE  EEEE  EIERE
(b - Vao ra phan tan)
Hinh 1.5: So' do déu néi vao/ra mang céng nghiép [26]
1.2.2 H¢ thoi gian thuc
Mot h¢ thoi gian thuc 14 mot hé théng ma sy hoat dong tin cdy cua n6é khong chi

phu thudc vao sy chinh xac cia két qua, ma con phu thudc vao thoi diém dua ra két
qua dé phan tng voi su kién bén ngoai.
Tinh nang thoi gian thuc = tinh chinh xac + tinh kip thoi

Céc dang cua “tinh thoi gian thuc”
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Su kién Phan tng Su kién Phan ang
—— -
i i Thot gt i : Thot gi
¢, t, 10t glan (. tx Loz 101 glan
).a) Chinh xactai ... (t=1,) b) Trong khoang ... (tp<t<t),)
Su kién Phan ung Su kién Phan dang
— -
I
t, t, Thot glan t, ¢, Thot glan
c) Chamnhatla . (t=t) d) Sémnhétla ... (t=1)

Hinh 1.6: Cdc dang cuia thoi gian thuc [22]
1.2.3 Nguyén tic co bin ciia truyén thong
Ché d6 truyén tai - didu ché tin hidu 1a ché do thong dung nhét trong hé thong

truyén thong cong nghiép, v6i 3 dai truyén nhu sau:

- Truyén tai dai co s6: Tin hiéu mang mot ngudn thong tin duy nhat trén dai tin co
SO

- Truyén tai dai mang: Tin hiéu mang mot ngudn thong tin duy nhat trén dai song
mang.

- Truyén tai dai rong: Tin hiéu mang nhiéu ngudn thong tin ciing mot lic trén mot

dai tan rong.

a) Pon cong BS phat 10110101, Bathu
o 10110101
b) Ban cong B6 thu phat »| B thu phat
* ______________
, 10110101
c) Song cong Bé thu phat »|  Bb thu phat
10101010

Hinh 1.7: Nguyén tic truyén dan trong mang coéng nghiép
Céc thong sb dic trung cho truyén dan
Tbe 36 truyén va toe do bit
Thoi gian bit/Chu ky bit T5=1/v  Tz=1/fn, nlah¢sé modi trudng

Thoi gian lan truyén tin hiéu Ts= I/(k*c)  [1a chiéu dai day dan,
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¢ 1a téc @6 anh sang trong chan khong (300.000.000m/s) va

k 13 hé sb giam tdc do truyén
1.3 Cau héi on tap

Cdu 1.1: Tai sao phai nhan biét cdac dinh nghia, cdc thudt ngir s dung trong hoc
phan nay?

Cdu 1.2: C6 bao nhiéu khdi niém, dinh nghia trong chirong ndy lién quan dén néi
dung hoc phan va tir dinh nghia khai niém, thudt ngit ndo la quan trong?

Céu 1.3: Lam thé ndo dé danh gia dwoc mot hé théng diéu khién hién dai, tién tién?

Mang truyén théng cong nghiép va SCADA
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CHUONG 2: CO SO MANG CONG NGHIEP

Str dung mang truyén théng cong nghiép, dic biét 1a bus trudong dé thay thé cach nbi
diém - diém cb dién giira cac thiét bi cong nghiép mang lai hang loat nhiing loi ich.

Bus truong (fieldbus) thuc ra 1a mot khai niém chung duoc dung trong cac nganh
cong nghiép ché bién dé chi cac hé thdng bus ndi tiép, sir dung k¥ thuat truyén tin sb
dé két ndi cac thiét bi thudc cap diéu khién (PC, PLC) v&i nhau va véi cac thiét bj &
cap chip hanh, hay cac thiét bi truong [1].

Céc chirc niang chinh cua cap chip hanh 1a do luong, truyén dong va chuyén ddi tin
hiéu trong trudng hop can thiét. Cac thiét bi c6 kha ning ndi mang 1a cac vao/ra phan
tan (distributed 1/0), cac thiét bi do luong (sensor, transducer, transmitter) hodc co ciu
chap hanh (actuator, valve) c6 tich hgp kha ning xir Iy truyén thong. Mot s6 kiéu bus
truong chi thich hop ndi mang cac thiét bi cam bién va co ciu chip hanh véi cac bd
diéu khién, cling dugc goi 1a bus chap hanh/cam bién.

2.1 Kién tric giao tiép

2.1.1 Kién tricc Chii/ t6 (Master/Slave)
MGoét tram chu phéi hop hoat dong cua nhiéu tram t&, cac tram t& c6 vai tro, nhiém

vu trong tu nhu nhau, cic tram té cé thé giao tiép truc tiép, hodc khong. Vai trd chu

dong thudc vé Master [9], [17].

Vi du: B& diéu khién

» Master |«

[

r h

Slave <222) | Slave | <:iI) | Slave

Hinh 2.1: Kién tric Slave/Master

2.1.2 Kién tric Client/Server
Kién tric Client/Server thuc hién cac dich vu chung, phuc vu cac Client. Gitra cac

Client khong can thiét c6 giao tiép truc tiép. Vai tro chu dong trong giao tiép thudc vé

client [27], [28].
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Client Client Client

NSNS

Server Server

Hinh 2.2: Vo ra phén tan thiét bi truong
2.2 Ciu triic mang (network topology)
2.2.1 Lién két (link)
Bao gdom cac dang lién két trong mang truyén thong céng nghiép sau [10], [29]:

Céc kiéu lién két: Lién két diém - diém (point-to-point)
Lién két diém - nhiéu diém (multi-drop)

Lién két nhidu diém (multipoint)

Cac doan déy dén I—I—W(—I—Iiru -line

/ ?\ ‘drop-line‘drop-\ine drop-line [ I
N 1 e A

a) daisy-chain b) trunk-line/drop-line

c) mach véng khéng tich cuc

Hinh 2.3: So  cdu triic bus lién két mang truyén théng cong nghiép
2.2.2 Ciu tric (Topology)
CAu trac lién két cuia mot mang, tong hop cua cac lién két [16], [24].

- CAu trac bus

- C4u trac mach vong (tich cuc)

- CAu trac hinh sao

CAu trac bus lién quan t6i tinh nang [30]:

+ Tinh thoi gian thyc

+ P06 tin cdy va tinh sn sang cua hé thong

+ Tinh don gian

+ Khoang cach truyén
2.3 Kiém soat truy nhip bus

Kiém soat truy nhap bus (Bus access control, Medium Access Control): Phan chia
thoi gian truy nhap dudng truyén (gui tin hiéu di). Phuong phap kiém soat truy nhép

bus anh hudng toi:
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- B4 tin cay
- Tinh nang thoi gian thuc
- Hiéu sut sir dung dudng truyén

2.3.1 Phwong phdp kiém sodt tdp trung chii/té (Master/Slave)

% //'L \\ AN

ave Slave Slave Slave

Hinh 2.4: Truy nhdp bus theo phwong phap Master/Slave
Vai tro cta tram chi: Kiém soat hoan toan giao tiép trong hé thdng, hodc chi dong
vai tro phan chia quyén truy nhap bus [17].
Uu diém:
- Tién dinh
- Pon gian, d& ton kém

- Tri tué tap trung tai mot tram chu

Master Slave 1 Slave 2

1: Yéu cdu nhin

= = =

ey
—

2: Yéu cau g

—
r—

3: Guri dit liéu

_”
s

4: Hoan thanh gir

5: Hoan thanh nhdn

N |

Hinh 2.5: Giao tiép theo co ché Master/Slave [31]

e = = e

Nhwoc diém:
- B4 tin cay phu thudc vao mot tram duy nhét

- Hiéu suét trao ddi dir liéu gitra hai tram chw/t&é th'éip
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Ung dung chil yéu phd bién trong cac hé thong bus cip thip (bus trudong hay bus
thiét bi) trao ddi théng tin hau nhu chi dién ra giita tram chu 1 thiét bi diéu khién va
cac tram t& 1a thiét bi truong hoac cac module vao/ra phan tan.

Biéu db trinh ty giao tiép

2.3.2 Phwong phdp kiém sodt phin tin Token Passing

Tram 2 ToR
/ ~. Tram 1 Tram 2

Tram 3
Tram 1

(

Tram 4 Tram 6
] ] ]
e — L2 ¢ 4 <

Token Ring Token Bus

Hinh 2.6: Truy nhdp bus theo phirong phdp kién sodt phdn tan Token Passing [26], [32]

Van dé kiém soat Token:

Giam sat token: Néu do mot 16i nao d6 ma token bi mat hodc gia boi, can phai thong
bao x0a cac token cli va tao mot token moi.

Khoi tao token: Sau khi khoi dong mot tram dugc chi dinh c6 trach nhiém tao mot
token mai.

Tach tram ra khoi mach vong logic: Mot tram co sy ) phai dugc phat hién va tach
ra khoéi trinh tu dugc nhan token.

B sung tram ma&i: Mot tram méi dugce két ndi mang, mot tram cli dugc thay thé
hodc dua tr¢ lai st dung phai dugc bo sung vao mach vong logic dé co quyén nhan
token.

Uu diém:

- Tién dinh

- B4 tin cay cao hon nho vai tro binh déng

- Phu hop cho nhiéu co ché giao tiép khac nhau

Nhwoc diém:

- Phure tap

Ung dung: chi1 yéu & cap phia trén (bus diéu khién, bus hé théng)
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2.3.3 Két hop Token véi Master/Slave (Multimaster)
/(1)

f J
L Master | =p»| Master |=pp | Master |=P| Master |=p-| Master

Slave Slave Slave Slave

(1) Token passing giua cac tram tich cuc

(2) Master/slave gitta mét tram tich cuc va mét sé tram khang tich cuc
Hinh 2.7: Truy nhdp bus két hop 2 phwong phéap Master/Slave véi Token [33]
Uu diém:

- Tién dinh, phul hop véi trao ddi dir liéu tuan hoan

- C6 thé dap tng yéu cau rat ngit nghéo vé tinh ning thdi gian thuc

- Khong can kiém soét tip trung

Nhwoc diém:

- Hiéu sut sir dung dudng truyén co thé khong cao

- Pong bo hoa thoi gian phuc tap

Ung dung: Thuong 1a két hop véi Master/Slave (vi du Profibus-DP V2.0, Interbus)
hodc Token Passing (Foundation Fieldbus H1). Chu yéu & cép trudng [33], [34].

2.3.4 Truy nhdp nhgn biét xung djt CSMA/CD (Carrier Sense Multiple Access
with Collision Detection)

Piy mot phuong phap truy nhap bus ngau nhién, ndi tiéng cung mang Ethernet
(IEEE 802.3) [35].

Carrier Sense: Cam nhan, nghe ngéng dudng truyén

Multiple Access: Pa truy nhap (duong nhién!)

Collision Detection: Nhan biét xung dot

Nguyén tic lam viéc

Uu diém:

- Rét linh hoat, khong can dit cau hinh mang trudc;

- Puoc sir dung rong rai.
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A B C
[l [ | [
Bude 1 i o
@ C
, il
Bude 2 > - >
A B C
_— il [] I |
oc |
: :
-y A [] -
C e
_‘..| =S
A phat hién xung dat, hdy baé bic dlén C phat hién xung dét, hiy bo bic dlén
Ch& mét thai gian ngau nhién va 1ap lai Chd mot thai gian ngau nhién va lap lai

Hinh 2.8: So dé gia dinh xay ra xung dét dwong truyén [1]
Nhwoe diém:
- Thiéu tinh tién dinh;
- Thuéat toan phuec tap;
Ung dung: Chu yéu ¢ mang cip cao (Ethernet), gan ddy duoc sir dung & cip thap:
Str dung cong nghé chuyén mach (switch) nham giam xung dot tin hiéu.
2.4 Bao toan dir li¢u
2.4.1 Loidirliéu
- Phan loai 161
+ L&i phat hién duoc, khong stra duoc
+ Loi phat hién duoc nhung sira duoc
+ Loi khong phat hién duoc.
- Giai phap khic phuc 15
+ Giai phap phan cing
+ Giai phap phan mém (xir Iy giao thirc)
- Ti 18 bit 16i p la thudc do dac trung cho do nhiéu cua kénh truyén dan, dugc tinh

bang ti 1¢ gitra so bit bi 15i trén tong sb bit duoc truyén di.
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- Ti 16 16i con lai R 1a thong sd dac trung cho do tin cay dir li¢u ctia mot hé théng
truyén thong, sau khi di thuc hién cac bién phap bao toan (ké ca truyén lai trong
truong hop phat hién ra 16i).

- Thoi gian trung binh gifta hai lan 16i Tmrsr (MTBF = Mean Time Between
Failures): Tmrer = n/(v*R)

- Khoang cach Hamming: thong s dic trung cho d6 bén viing cia mot ma dir lidu
chinh 1a kha niing phat hién 16i cia mgt phuong phép bao toan dit lidu.

2.4.2 Bio toan dit ligu kiéu bit chan/Ié (parity bit)

Bit chan 1€ (parity bit) 1a mot bit dung dé bao hi¢u so6 lugng bit c6 gia tri bang “1”
trong mot nhom bit cho trudc 1a mot s6 chin hay 1a mot sb 1é. Bit chan 1é duoc st
dung nhu 14 mot ma dung dé phat hién 151 don gian nhét [7], [36].

C6 hai loai ma chdn 1é: bit chin 1& dung quy luat s6 chin (even parity bit) va bit
chén 1 dung quy luat s6 1& (odd parity bit). Bit chin 1¢ dung quy luat sb chin c6 gia tri
bang “1” khi s6 luong céc bit “1”, trong mdt nhom bit cho trudce, 1a mot sé 1& (va khi
cong thém bit chin 1¢ vao, tong sb lugng bit co gia tri bang “17” 1a mot s6 chin). Nguoc
lai, bit chin 1¢ dung quy luét sb 1& co gia tri bang “1” néu sd lwong cac bit “1”, trong
mot nhém bit cho trude, 14 mot sd chin (va khi cong thém bit chan 1& vao, téng sb bit
c6 gia tri bang “1” 1a mét s 18). Bit chin 1¢ dung quy ludt chin 1a mot truong hop dic
biét cua k¥ thuat kiém tra do du tudn hoan (cyclic redundancy check - CRC). Trong
CRC, bit CRC duoc kién tao bamg cach ding da thirc (polynomial) x+1.

Day bit nguyén ban: 1001101

Day bit gui di: 10011010

Gia st nhan duoc 10111010 vi vay 16i phat hién duoc

Gia sir nhan duoc 11111010 vi vay 16i khong phat hién duoc
Vi du: Khung UART

UART (Universal Asynchronous Receiver/Transmitter) dugc sit dung kha rong rai

Start| 0 1 2 3 4 2} 6 74 P | Stop

0 LSB MSB 1
Gai phép bit chin 1¢ hai chiéu s& khic phuc duoc han ché trén, sau ddu bang mé ta

bit chén 1¢ hai chiéu:
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2.4.3 Bio toan kiéu ma vong (CRC)
- CRC (Cyclic Redundancy Check): thong tin kiém 16i (& day duoc goi 1a checksum)

phai dugc tinh bang mot thuat toan thich hop, trong d6 gia tri mdi bit ciia thong tin
ngudn déu dugc tham gia nhidu lan vao qua trinh tinh toan. CRC dugc st dung rong
rdi trong da sb cac hé thdng truyén thong coéng nghiép. CRC con duoc goi 1a phuong
phap da thirc, boi n6 st dung phép chia da thirc (nhi phan)[7], [36]:

- Pa thire duoc hinh thanh tr cac hé s6 14 “0/1”, vidu: G=x" +x6 + x>+ x2 + 1

G=x"+x+x+0x*+0x*+x>+0x'+1 vaymda G={11100101}

- Phép chia da thirc nhi phan duoc qui vé cac phép so sanh, sao chép va XOR

Nguyén tic thuc hién

- Hai bén qui uéc mot “da thire phat” G bac n, vi du x>+x+1 tuong g voi diy bit
{1011}.

- Diy bit mang thong tin ngudn I duoc thém vao # bit 0 va coi nhu mot da thirc nhi
phéan P.

- Vi du: thong tin ngudn 13 {110101} vi vy P ={110101000}

- L4y P chia cho G ta duoc két qua va phan du R

- Phan du R cua phép chia duogc thay thé vao chd cua # chir 0 bd sung trong P, tic
latacoD=P

+ R duogc goi 1a checksum va D chinh la day bit duogc gui di thay cho 1.

Gia s day bit nhan dugc la D' khong chia hét cho G vi vay buc dién chic chin bi
16i. Néu D' chia hét cho G, thi x4c suét rat cao 1a birc dién nhan duge khong co 16i.

Vi du minh hoa:

Thong tin can truyén I = 110101, da thire G = 1011 (tre x> + x + 1)

Thém 3 bit 0 vao thong tin ngudn I, ta c6 P = 110101000

Chia da thuc P: G

110101000: 1011 =1111 du 010
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Diy bit dugc chuyén di: D=P + R =110101010
Gia st dir liéu nhan dugc la D'=110101010
Chia da thac D': G 110101111: 1011 =111101

Phan du 0000 -> X4c sudt rat cao 1a khong c6 16i
2.4.4 Bio toan kiéu nhoi bit (Bit stuffing)

Bén gui: Néu trong dir liéu c6 n bit “1” ding lién nhau thi thém mdt bit “0” vao
ngay sau d6. Nhu vy trong diy bit dugc chuyén di khong thé xuét hién n+1 bit “1” di
1ién nhau [32].

Bén nhan: Néu phat hién thdy n bit “1” lién nhau ma bit tiép theo 1a “0” thi duoc
tach ra, con néu 1a bit “1” thi dit liéu chic chin bj 15i [1].

2.5 Ma hoéa va giai ma bit

- Ma héa duong truyén (Line encoding, signal encoding): Bi€u dién ngudn thong tin

can truyén bang mot tin hiéu thich hop cho truyén dan, c6 thé bao gdm:
+ Ma hoa bit (biéu dién mot day bit thanh mot tin hiéu),
+ Céc bién phap don kénh.

- Md héa bit (Bit encoding): truong hop dic biét ciia mi héa duong truyén (khong
c6 don kénh, phan kénh) [11], [32]

+ Trong truyén thong cong nghiép ta chi can dé cap toi ma hoa bit
+ M4 hoa bit con dugc goi 1a diéu ché tin hiéu (signal modulation)

- Giai ma bit: Khoi phuc day bit tir mét tin hiéu nhan dugc

Céc yéu tb k¥ thuat chu y khi ma héa va giai ma

- Tan sd, dai tan tin hiéu:

- Tinh bén virng v6i nhiéu, kha ning phat hién 15i

- Triét tiéu dong mot chidu/kha ning dong tai ngudn

- Théng tin ddng bo nhip trong tin hiéu:

2.5.1 Phwong phap NRZ va RZ

g 3 4 8 94 B B i g 49 1 4 9 9 9 1
NRZ: 1 ing véi mic tin hiéu cao, 0 véi RZ: 1 &g véi miec tin hiéu cao trong nita chu
mirc thap trong sudét chu ky bit ky bit T, 0 v6i muc thap trong suét chu ky bit

Hinh 2.9: Md héa bit bang phwong phdp NRZ va RZ
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- NRZ (Non-return to Zero), RZ (Return to Zero)
- Cac tinh chat [11], [32]:

+ Tan sb thap, dai tan khong hep

+ Kém bén virng v6i nhiéu

+ Ton tai dong mot chiéu

+ Khong mang thong tin dong bo nhip

- Ung dung: Phé bién nhét, Profibus-DP, Interbus

2.5.2 Ma Manchester
0 1 1 1

INNENRNENENNI NN
Jigwidggiy

Manchester-11: 1 Ung v&i sudn xudng, 0 Ung
vél sudn 1&én ctia xung & gitra chu ky bit

o 1

Hinh 2.10: Md héa bit bang phirong phdp Manchester
- Cac tinh chat [10], [11]:
+ Tan s6 cao hon NRZ, dai tin khong hep
+ Khé bén viing v6i nhiéu, khong c6 kha nang phdi hop nhan biét 15i
+ Triét tiu dong mot chiéu, kha ning dong b tai ngudn
+ Mang thong tin ddng bo nhip
- Ung dung: Kha phé bién, nhu: Ethernet, Profibus-PA, Foundation Fieldbus

2.5.3 Ma AFP (Alternate Flanked Pulse)
B 4 3 8 14 ' 4

ERRVAYRS

AFP: Thay déi gitra 0 va 1 duge danh dau
bang mét xung xoay chiéu

Hinh 2.11: Md héa bit bang phwong phap AFP
- Cac tinh chat [2], [20]:
+ Tan sb thdp nhat, dai tAn hep nhit
+ Khé bén viing v6i nhiéu, c6 kha ning phdi hop nhan biét 16
+ Ton tai dong mot chiéu
+ Khong mang thong tin déng bo nhip
- Ung dung: AS-Interface
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2.5.4 Ma FSK (Frequency Shift Keying)
0 1 1 0 1 0 0 1

FSK: 0 va 1 ing véi cac tan s8 khac nhau
Hinh 2.12: Ma héa bit bang phiong phdp FSK
- Cac tinh chat /37], [38]:
+ Tan sb cao (truyén tai dai mang), dai tan hep
+ Pic biét bén vitng voi nhidu, co kha ning phdi hop nhan biét 16i
+ Triét tiéu dong mot chiéu, c¢6 kha ning ddng tai ngudn
+ Mang thong tin ddng b nhip

- Ung dung: HART, Powerline Communication

2.6 Cau héi on tap chwong
Cau 2.1: Co so ky thudt mang (cong nghiép) la cai gi?
Cdu 2.2: Yéu t6 nao la quan trong nhdt trong co so ky thudt mang?

Cdu 2.3: Mot mang dwoe danh gid 1a t6t thi can c6 nhing co sé ky thudt ra sao?
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CHUONG 3: KY THUAT MANG CONG NGHIEP

3.1 Ky thuit truyén din
3.1.1 Phwong thirc truyén din tin hiéu don cuwc
- Truyén dan khong ddi xtmg hay don cuc (unbalanced mode, single-ended mode):

Str dung dién ap chénh 1€ch gitra mot day dan va dat . Vi du: RS-232.

Pr—7t
I 1

Hinh 3.1: Phwong thirc truyén dan dir liéu khéng doi xirng

Uu nhugce diém cua phuong thirc don cuc
= Tiét kiém day dan
= Kha niang khang nhiéu kém (nhiéu ngoai, nhiéu xuyén am - crosstalk, chénh
1éch dién ap dat [39])
* Phai st dung murc tin hi€u cao
= Téc d6 truyén kém
= Khoang cach truyén ngan
3.1.2 Phwong thirc truyén din tin hiéu déi xirng
- Phuong thuc truyén chénh 1éch do1 xung [1] (balanced differential mode): su
dung dién 4p chénh léch giira hai day din A va B (hoic - va +). Vi du: RS-422, RS-
485, MBP (IEC-611582).

CM

{%D>¢ 1
N

A

Hinh 3.2: Phwong thirc truyén dan dir liéu doi xitng

Ven: Dién ap chung

Uu nhuoc diém cua phuong thirc chénh 1éch ddi xtng
= Khong tiét kiém day dan ldm

= Kha ning khang nhidu tot
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= (6 thé st dung mirc tin hiéu thap
= Tdc d6 truyén cao
= Khoang cach truyén 16n
3.1.3 Phwong thirc truyén din MBP (IEC 61158-2)
MBP (Manchester Coded, Bus-Powered): Ap dung trong Foundation Fieldbus,
Profibus-PA [19], [40]

Clock

UL

Data

NaeeEr. off M T
Uy U

Manchester | | ]
(as per IEEE 802.3) —L

Hinh 3.3: Ky thudt truyén dan MBP

B

e

= Ung dung chi yéu trong cong nghiép ché bién
= Kha ning dung trong méi truong yéu cau an toan chay nd
= M Manchester, truyén dong bo
= Kha ning dong bo tai ngudn
. Truyén chénh 1éch dbi xtrng, muc tin hi€u chénh 1éch 0,75-1V
= Téc do truyén 31,25kbps (cb dinh)
» SO tram toi da 32/doan, 126/toan mang, tdi da 4 bo lap
= Khoang cach truyén tdi da 1900m/doan vi vay 9500m/toan mang
= Tré dau cubi 1000hm
3.1.4 Chudn truyén thong RS-485
Tén chinh thic EIA/TIA-485, phién ban md&i nhat 1a EIA/TIA-485b. Truyén thong
theo kiéu chénh 1éch dbi ximg, vi vy c6 nhiéu vu diém d3 néu trén.
La chuan dugc st dung thong dung nhat trong cic hé théng truyén thong cong
nghiép (Profibus FMS/DP, Interbus, AS-Interface va cac giao thue riéng khac...)
Qui dinh muec tin hiéu [41], [42]
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Hinh 3.4: Mirc tin hiéu quy dinh RS 485
Céu hinh ghép ndi hai day va 4 day trong chuan truyén thong 485

U el [
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N
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Slave R R Slave
D D

Hinh 3.5: So' do ghép néi RS 485

Mot sé déc diém co ban
= Phuong thic truyén din chénh léch dbi xtmg
= Ché do truyén chu yéu 1a hai chiéu gian doan
= Ghép ndi nhiéu diém, sb tram t6i da/doan mang la 32
= Tdc d6 truyén cao (co thé toi 10Mbps)
= Khoang cach truyén 16n (cé thé t6i 1200m)
= (6 thé dung t6i 3 bo lip (4 doan mang), trong thuc té c6 thé hon
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= Trd dau cudi: 100 hodc 120 Ohm
Quan hé giira tbc do truyén va khoang cach truyén (sir dung doi day xodn AWG 24)

3000

E 1200
7 X
® 300 =
3 N
@ 30 o
£
5 12

3

100 1k 10k 100k 1M 10M
Toéc dé truyén (bit/s)
Hinh 3.6: Toc dé truyén dén RS 485

Theo qui dinh chuin, mot bo kich thich tin hiéu phai dam bao dong téng cong
60mA vira di dé cung cap cho:

- Hai tr& dau cudi méc song song twong tng tai 60Q (120Q tai mdi dau) voi dién ap
tdi thiu 1,5V vi vay tong mang 1én t6i 25mA

- 32 tai don vi mic song song v6i dong 1mA qua mdi don vi tai (trudng hop xiu
nhét) vi viy 32mA.

3.2 Giao thirc mang

Muyc dich giao ti€p cta hai doi tac (con nguoi, thiét bi), trao doi dich vu (cung cap
dich vu va st dung dich vy). Chitc nding ma mot thiét bi truyén thong hd tro.
3.2.1 Dinh nghia giao thirc mang (network protocol)

Giao thic mang 1a qui tac, thu tuc, hinh thirc giao tiép gitta cac thiét bi mang:
Chung ta thuc hién mét cudc dam thoai va “Ngon ngit”cho viéc giao tiép la:

= Cl phap (syntax);
= Ngit nghia (semantics);
* Pinh thoi (timing).

Qui trinh thuc hién va dién giai giao thirc vi vay xu 1y giao thic can duge thuc
hién, thyc té ton tai nhiéu loai giao thuc, nhiéu cép giao thurc vi vay yéu cAu phan loai
va phén cép giao thirc
Vidu: Giao thic khung HDLC (High Level Data-link Control) [20]

01111110 8/16 BIT 8bit N bit 16/32 bit 01111110
Flag Address Control Data FCS Flag
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Ll wm O

Twisted Pair/Manchester
— >
RS-485

Hinh 3.7: So' do giao thirc mang
3.2.2 Mo hinh lop
MBS hinh 16p: Phan loai dich vu va céc giao thirc ciia mot hé thdng truyén thong

thanh cac 16p [23], [30]:
Dich vu cép cao va dich vu cép thép;
Giao thirc cp cao va giao thic cap thp;

Xt ly giao thuc theo mo hinh 16p.

[ ~N+1)-PDU |

Lép N +1 4

(N) - PCI [ ov-sou |

Lap N

[on-n-pc] | (N-1) - SDU |

Lop N -1 i *
I : |
Hinh 3.8: So' d6 mé hinh 16p co ban
SDUPDU: Protocol Data Unit —Khéi dit liéu giao thic
SDU: Service Data Unit — Khéi dit liéu dich vu

PCI: Protocol Control Information -Thong tin trong khéi giao thirc

3.2.3 Mo hinh qui chiéu ISO/OSI
= M5 hinh tham chiéu két ndi hé théng m&

= Chuan héa ISO 7498
* Mot mo hinh qui chiéu, co s6 cho:

v So sanh, d6i chiéu cac hé thdng truyén théng voi nhau
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v Tim hiéu mot h¢ thdng truyén thong

v Lién két giita cac thiét bi/hé théng véi nhau

v/ Phat trién mot hé thdng truyén thong méi
= Khong phai 1a mot chuin giao thuc, mot chuén dich vy, chi 1d mo6t mo hinh!
= Khong dam bao, ma chi tao diéu kién cho viéc tuong tac gitra cac hé théng

= Vén dé: N hé théng truyén thong

Hinh 3.9: So d6 mé hinh quy chiéu
Tra 16i: N trudng hop so sanh, néu ta c6 mot hé qui chiéu.
Vi du giao tiép theo mé hinh OSI [17]

Ung dung Email: “hop lic 10 gig” £ el

network prod

Nén va ma hoa dii liu: “#@#%#$ ~ *&(*)” 6, PRESENTATION

data representation & encryption

4. TRANSPORT

end-to-end connections & reliability

Dong khung dif ligu 2. DATA LINK
physical addressing

Hinh 3.10: So d6 mé hinh OSI
Mo hinh OSI khong phai 1a:
» Chuén dich vu (khong qui dinh céc dich vy phai thyc hién);
= Chuén giao thtrc (khong qui dinh thyc hién cac dich vu nhu thé nao);
= Chuén dam bao tuong tac gitra cac hé thong;

* MO hinh v€ cau tric mang.
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Hinh 3.11: So' dé mé hinh 16p cia giao thirc [1]

Vi du giao tiép theo mé hinh OSI

May tinh diéu khién

(Tram A)

CT diéu khién

Lép (ing dung

Lop 3-6

L6p lién két ditliéu

Lop vat Iy

Thiét bi do
(Tram B)

CT thu thap DL

Ldp Uing dung

Lop 3-6

Lop lién ket dir lieu

Lop vat Iy

I Cap truyén I

Hinh 3.12: So d6 mé hinh OSI

Mo hinh OSI khoéng phai la:

» Chuén dich vu (khong qui dinh cac dich vu phai thuc hién)

= Chuin giao thtrc (khong qui dinh thuc hién cac dich vu nhu thé nao)

= Chuin dam bao tuong tac giita cac hé thong
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= MO hinh vé ciu triic mang
3.2.4 Kién truc TCP/IP
Kién trac TCP/IP dugc hi€u nhu sau [5], [16], [42]:
TCP: Transmission Control Protocol
IP: Internet Protocol
TCP/IP:
- Kién tric giao thirc dya trén nén tang ctia TCP/IP

- Tap céc giao thuc (protocol stack) TCP, IP, FTP, TELNET,...

So sanh TCP/IP va OSI
osl TCPI/IP
Lép ng dung Lép ting dung
: 4 TELNET FIP
Lép bieu dien dix lieu
SNMP SMTP
DNS

Lé&p kiém soat nai
Lép van chuyén

Lép van chuyén TCP uDP

Lép Internet
L6p mang ICMP  IP ARP RARP

L6p lign két dir ligu L6p truy nhap mang

LSp vat ly Lép vat ly

Hinh 3.13: So' d6 mé hinh OSI va TCP/IP
3.3 Cac thanh phan trong mang truyén thong
3.3.1 Ddydén
- Pon gdm: Cap dong truc, d6i ddy xodn, cap tron, cap quang

Copper Insulating Braided Protective
Gore malerial outer plastic
\ eonductor < covering
#

L AAA AN AAA L
V4 boc (PVC)
Lép d&n ngoai (Cu) / f;\ Day d&n 16i (Cu)

\ S é / Lap cach ly (PE)

Hinh 3.14: M6 hinh cap dong truc
- Do6i day xoén (Twisted Pair -TP) Phat minh cta A. Grahm Bell, 1881
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Hinh 3.15: M6 hinh cdp déi déy xodn
Hai loai: Shielded TP, Unshielded TP: Chat luong phu thudc vao tiét dién va kiéu
boc 16t, che chan. Hang chit lugng 1-5 hodac D-A (IEC 61158-2), hang 5 c6 thé cho
tdc do truyén 100Mbit/s (Fast Ethernet 100BASE-TX) [2], [32].
= Téc d6 truyén tdi da: 1-2 Gbit/s
= Chit luong cao
= Lip dat phirc tap
= St dung cha yéu ¢ mang cip cao (Ethernet, ControlNet)
So sanh d6 suy giam trén duong truyén

Cép quang

b 4

VIR

Hinh 3.16: M6 hinh cap quang
- Céc loai so1 quang
+ So1i thuy tinh c6 hai loai:
Soi da ché ds (Multimode Fiber, MMF): tin hiu la céac tia laser c6 tan sd khong
thuan nhat. Kha ning truyén han ché trong pham vi Gbit/s * km.
Soi don ché do (Single-Mode Fiber, SMF): tin hiéu 1a cac tia laser c6 tan sb thuan

nhat. Téc do truyén co thé dat téi hang trim Gbit/s * km.
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- Soi chat déo: Truyén voi toc do thap (khoang vai chuc t6i vai trim Mbit/s),
khoang cach truyén ngin (t6i da 80m), gia thanh thap va lip dat d& dang hon nhiéu.
Cap quang duoc sir dung ngdy cang nhiéu trong SCADA [32], [43].

3.3.2 Vo tuyén:

Soéng truyén hinh (TV), song truyén thanh (radio AM, FM), tia hong ngoai (UV),
phuong tién truyén dan, dai tin Shannon la nhirng séng vo tuyén co6 toe do bit tdi da
(bits/s) = Hlog2 (1+S/N)

f(Hz) 10* 10° 10 107 10%8 10° 107 10" 102 10'® 10™ 10' 1076

Dsi day xodn Vé tinh Soi quang

Cép dbng truc o
Visong .
mat dat Hoéng ngoai
AM radio FM radio —

TV

Daitin LF MF HF VHF UHF SHF EHF THF

Hinh 3.17: Ddi tan truyén dan vo tuyén
3.3.3 NIC — Network Interface Card
- Nic 14 thiét bi phd dung nhat d6i véi may tinh. Trong NIC c6 bd thu phat

(Tranceiver) hoat dong nhu mot Transmitter va mot Receiver. Transmitter chuyén doi
cac tin hiéu bén trong may tinh thanh tin hiéu c6 thé truyén di duoc qua dudng mang.
Receiver lam nguoc lai [5].
3.3.4 Hup

HUB bi dong (HUB — Passive): Khong chira cac linh kién dién tir x1r 1y tin hi€u, chi
c6 chirc ning t6 hop céc tin hiéu tir mot sé cac doan mang. Khoang cach 16n nhit giita
mot may tinh véi hub khong thé 16n hon mot ntra khoang cach cho phép gitta 2 may
tinh.

HUB chii déng (HUB — Active): Cb céc linh kién dién tir ¢6 thé khuyéch dai va xur
1y tin hiéu. Cho phép khoang cach giita cac thiét bi ting 1én.

HUB thong minh (Intelligent Hub): La hub chu dong nhung c6 thém cac chic nang
maoi sau:

+ Quan tri Hub: Puoc bd sung cac giao thirc quan trj mang, cho phép Hub gui cac

thong tin vé tram diéu khién mang trung tim, cho phép tram trung tim quan 1y Hub.
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+ Chuyén mach: Chira cac vi mach cho phép chon dudng nhanh cho céc tin hiéu
giita cac cong trén Hub. Thay vi chuyén géi tin cho toan bd cac cong cua Hub, ching
dang thay thé dan cho cac Bridge va Router.

3.3.5 Cdc bé két noi mang

- Repeater (B6 chuyén tiép) Co chirc nang tiép nhan va chuyén tiép céc tin hiéu dit
li¢u, thuong dugc dung ndi hai doan cap.

- Bridge (Cau) La mot thiét bi mém déo hon Repeater. Mot Repeater chuyén di tat
ca cac tin hi¢u ma né nhan dugc. Nhung Bridge c6 chon loc va chi chuyén di cac tin
hiéu c¢o dich ¢ phdn mang phia bén kia mang Ethernet dé mé rong mang. C6 kha ning
khuéch dai va ti sinh tin hiéu.

Multiplexor (b6 don kénh) La thiét bi co chirc ning t6 hop mot sb tin hidu dé chung
6 thé truyén duoc véi nhau va sao cho khi nhan lai dugc tach ra trd lai cac tin hiéu
gbe.

Modem (Modulation/Demodulation): La thiét bi ¢6 chtrc ning chuyén ddi tin hiéu
thanh tin hi€u twong ty va nguoc lai, dé két ndi cac may tinh qua dudng dién thoai.
Cho phép trao ddi thu dién tir, truyén tép, truyén fax va trao doi dir liéu theo yéu ciu.

Router (B¢ chon duwong): La thiét bi thong minh hon Bridge vi c6 con thyc hién céac
giai thuat chon dudng di t6i wu cho cac goi tin. Bridge hoat dong ¢ hai ting Physical

va Datalink, trong khi Router ¢ thé hoat dong 1én t6i tang 3 (Network). Cho phép két

no1 nhi€u mang véi nhau tao thanh 1ién mang.

Hinh 3.18: Hinh éanh mét so thiét bi trong mang
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3.3.6 Gateway
La thiét bj dung nbi ghép hai loai giao thic v6i nhau. Vi du: mang cua ban sir dung
giao thuc I[P va mang cua ai do sir dung giao thirc IPX, Novell, DECnet, SNA... hodc
mot giao thirc ndo d6 thi Gateway s& chuyén doi tir loai giao thirc nay sang loai khac
3.4 Phan cirng giao dién mang

3.4.1 Ghép noi thiét bi diéu khién
PLC (Programmable Logic Controller): Thiét bi diéu khién logic kha trinh, cdu trac

module hodc cau trac gon [13], [22].

Bus hé thdng
(VD: Ethernet)

Module giao giién mang
e (Module truyén théng)

PLC ||ps|cPu|m| M| DI ||DO| A

Bus trudng (VD: Profibus-DP)

PLC f[frs CPU DI ||DO| Al |AO

CPU tich hgp giao dién mang

Cdng DP
Profibus-DP
ControlLogix 1 ControlLogix 2
slot 0: CPU Logix5550 slot 0: CPU Logix5550

PLC-5 processor vai

Ethernet module slot 1: Ethernet module 1756-ENET slot 1: DH+ module 1756-DHRIO

slot 2: ControlNet module 1756-CNB  slot 2: ControlNet module 1756-CNB

slot 3: DH+ module 1756-DHRIO slot 3: ControlNet module 1756-CNB
Ld [ ]
I\ :
DH+ PLC-5 processor
tich hop giao dién
Ethernet ControlNet

DH+

Vi du ndimang PLC cla Allen-Bradley

PLC-5 processor
tich hop giao dién
§ DH+

Hinh 3.19: Ghép noi PLC [31]
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DCS (Distributed Control System): Hé théng diéu khién phan tan tich hop dang cau
trac module;

Compact Digital Controller: C4u triic gon, khong 1ap trinh duoc;

PC cong nghiép;

Ghép nbi PLC (Programmable Logic Controller);

Ghép nbi PC va PC cong nghiép;

PC cong nghiép ciing ¢ thé co ciu trac module (VD PC-104) vi vay cach ghép ndi
tuong tu nhu PLC;

Card giao dién mang cho céac khe cadm ISA, PCI, Compact-PCI;

Bo mach chu tich hop giao di¢n mang (vi du Ethernet, CAN);

B0 thich tng mang qua céc cong ndi tiép (RS-232, USB);

Card PCMCIA.

Card Profibus (Siemens)
CP 5412 (A2)

Hinh 3.20: Card PCMCIA
3.4.1.1 Ghép ndi thiét bi truong
Thiét bi chap hanh:
= Bién tan (inverter)
» B0 khéi dong dong co (motor starter)
= Van diéu khién (control valve)
Thiét bi do:
* Encoder
* (Can dinh luong

= Thiét bi do nhiét do (temperature transmitter)
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= Thiét bi do 4p suat (pressure transmitter)

Thiét bi giao dién ngudi - may tai chd

3.5 Phan mém trong hé thong mang

Chuong trinh
(ing dung

Chuong trinh
(rng dung

Chuang trinh
ng dung

Phan mém Phan mém

giao dién Ung dung giao dién (ng dung
(&) O
= | S
= =
< Hé diéu hanh =
2 g
= =
o o

Trinh diéu khién Trinh diéu khién
Phan cting GD mang Phan ciing GD mang

Hinh 3.21: So d6 phan mém mang cong nghiép
3.5.1 Phdn mém (xiv ly) giao thirc
| Firmware:

= Do cimg trong ROM hoic “downloadable”

» Nhanh hon, hiéu suét cao

() Thanh phan cua hé¢ diéu hanh:

= Tich hop sin trong hé diéu hanh (vi du cho PLC)

" C6thé lya chon cai dat (vi du cac giao thiic phé thong nhu TCP/IP, NetBUI)

3.5.2 Phin mém thw vién:
=  Thuong dudi dang ma ngudn hodc ma dich C/C++

= Puoc lién két v6i chuong trinh tmg dung
* Tién loi cho xay dung giai phap nhing
3.5.3 Phdn mém giao di¢n lip trinh (API)
Thu vién 1ap trinh pho thong (C,C++, VB)
» St dung cho mdt loai card mang nhét dinh
= Khac nhau 16n giita nhiéu thu vién
» Tién loi trén PC va céc gidi phap nhing
Thu vién ham hoic khéi chirc ning chuyén dung:

=  Giai phép trong cac hé PLC hoic DCS (vi du theo chuén IEC 61131-5)
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= Khong sir dung dugc tir bén ngoai
Cong nghé ddi tuong thanh phan (component object technology), vidu COM,
ActiveX, OPC
= St dung kha thong nhat cho nhiéu loai card mang
» HAu nhu chi hd tro trén nén Windows
3.6 Cau héi on tap chwong
Cdu 3.1: Vai tro cua truyén dan trong hé thong mang?
Cdu 3.2: Trong giao thirc mang cdi ndo quan trong nhat, vi sao?
Cdu 3.3: Yéu cau co ban cho mot hé thong mang cong nghiép dwoc g dung (bao

gom cdc bai hoc truoc)?

Mang truyén théng cong nghiép va SCADA



39

CHUONG 4: CAC MANG THONG DUNG

4.1 Mang truong — AS Interface
4.1.1 Gioithiéu chung
AS Interface 1a két qua phat trién hop tac ctia 11 hing san xuat cac thiét bi cam bién

va co chu chép hanh cta chiau Au (Siemens, Schneider Electric, Moeller, Festo,

Biirkert, Pepperl & Fuchs...). Chuyén dung cho ghép ndi bo didu khién tryc tiép véi

cac thiét bi logic (ro-le dong cat, van on/off, cam bién chuyén mach) bang mét dudng
cap duy nhat [30], [41].
Chuan EN 50295, IEC 62026-2. Hiép hoi ASI - International Association ho tro

phat trién va tmg dung

AS-Interface

G

-ag

¥oo¢ oy [Aswmiers

Hinh 4.1: M6 hinh mang ASI International

Yéu cau & dac diém chung:

Yéu cau luu lwgng dir liéu thap, tinh thoi gian thuc ngit nghéo

Pon gian, tién dung, gia ca hop 1y

Kha ning dong tai ngudn cho toan bd cac cam bién va mot phan 16n cac
co cau chép hanh.

Bén viing trong moi trudng cong nghiép nhung khong doi hoi cao vé chat
lwong dudng truyén

CAu tric mang tuong ddi linh hoat: dudng thing, cy, hinh sao

Thyc té cia phuong phéap ndi day truyén théng: 36% moi su c¢b nha may,
may moc 1a do 15i lap dit, di day (sb liéu 1997, TU Miinchen) ASI gitp
tiét kiém t6i 25% chi phi cap truyén va 30% chi phi tong thé
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4.1.2 Kién tric giao thirc
Pac di€m han ché & viéc trao doi dir li€u thuan tuy va luong dir liéu trao doi rat nho.
Toan bd viéc xtr ly giao thirc dugc goi gon chi trong 16p 1 (16p vat 1y) theo mo hinh
OSI. Phuong phap mi hoa bit hoan toan méi dé thich hop véi duong truyén 2 day
dong tai nguon va khong dua vao chuan truyén dan RS-485 thong dung & cac hé thong
bus khac.
4.1.3 Céu triicc mang & cdp truyén
» (Cau tric duong thang, cay, hinh sao
=  Khong yéu ciu trd dau cudi
= Chiéu dai tong cOng cia cap truyén cho phép tbi da 14100 mét.
= S6 tram t6 t6i da trong mot mang 14 31, tvong ung voi toi da 124 thiét bi
(mdi tram t& ghép ndi dugce t6i da 4 thiét bi).
=  Version 2: THi da 64 tram/mang [16]
= Tdc d6 truyén 167 kbit/s, twong duwong véi thoi gian bit 14 6 ps.

AS-i Master
(PC, PLC,
CNC.. .)
Ngudn ® l O O O
DC T @ T > O+
AS-i Slave B6 chia
B& noi '

tich cuc
0o LD
/A s/ S/IA S/IA

SIA S Al [S/A S/IA S/A SIA S/IA
—
Cam bién/co cau chép hanh thong thusng Cam bién/co cdu chap hanh la AS-i Slave

Hinh 4.2: So d6 mang AS-Interface

4.1.4 Co ché giao tiép
Co ché giao tiép cia mang AS-interface 1a chi/td, phuong phap hoi dép tuan ty

(polling), tudn hoan. Chu yéu 1a dit liéu logic (t6i da 4 bit dit liéu vao/ra trong mét birc
dién). Thoi gian mot chu ky bus t6i da duoc dam bao khong 16n hon 5 ms (véi 31 tram
t§), Version 2.0: Cho phép truyén dit liéu twrong tu (7 chu ky bus x 5 = 35 gidy). Tram
chu ciing ¢ thé giri kém cac thong bao khac ma khong giy anh huong dang ké t6i thoi

gian chu ky bus [17], [45].
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4.1.5 Céu tric birc di¢n
Cac buée thuc hién: Dat tham sb, dat dia chi, reset tram t&, x6a dia chi mic dinh,

doc cau hinh vao ra, doc ma can cudc, doc trang thai, x6a trang thai [5].

L& goi (tram chi) Nghe Tra 16i (tram t@)

[ I I |
...| 0 |calagazlnalataoliaiz]12]11[10] p] 1] | o[s3[s2[s1[so[ ] 1]..
| L Il | ‘ ’ |
bit dau bitcudi it dau bit cuéi
bit diéu khién bit chan 18 bit chan I&

dia chitramté  théng tin cho tram t& thdng tin tré loi

Hinh 4.3: Cau truc btrc dién trong mang AS-Interface
4.1.6 Ma hoa bit
] APM (Alternate Pulse Modulation): két hop gitra AFP va mi Manchester

— Déy bit gt di -l 0 o0j1]o0 o
Bén gt Ma Manchester i |_| i
60mA |
| Daong phat

Tin hiéu d\é\n ap trén
duding truyén

— Xung am dugc
phat hién _
Bénnhan | Xungduang |-| |-| |.|
2 duoc phat hién 1| L] 1 .
Day bit dugc = 0 0 z . -
— tai tao _

Hinh 4.4: So do md héa bit mang AS-Interface
4.1.7 Bdo toan dir liéu
Lop 1 chiu trach nhiém hoan toan trong vi€c ki€m tra 101, dya vao bit chan/1é két
hop véi phuong phap ma hoa bit hop 1y. Trong mot chu ky bit (6 ps) tin hi¢u trén
duong truyén duoc bo thu léy mau 16 lan vi vay Nhan biét dang tin hi€u theo ma
APM.
MB&i birc dién déu c6 chiéu dai c¢b dinh, c6 bit du, bit cudi, ngin cach bang mot thoi

gian nghi, kiém tra bang mot bit chin 1é.
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4.1.8 Ung dung
AT-IO8 1a mét mo-dun IO mé rong thodai mai. N6 phu hop cho cac ung dung
SCADA. AT-IO8 dugc su dung dé thu thap dau vao sb, dau vao tuong tu, tin hi¢u
nhiét do, do am hodc dé didu khién dau ra sd ma khong can 1ap trinh.
AT-108 két nbi tryc tiép voi PC chay phan mém SCADA hoic PLC bang giao thirc
modbus RTU trén mang RS485 hoic mang Lora khong day tim xa (tiy chon).

Lora Module - Kepware/Modbus RTU
> = ATDriver/Modbus RTU

Rs485 === Il - Mcdbus Poll, ...
A <

. 24VDC
Power for Digital Outputs
O DC load

AC loa

Rs485/ Lora

loo'oro-ooo‘k RS 7 \ “
— —— S —

A A : ALSO ALPLICAGLEWIUL PLC
3 (A XXX XX X

B Modbus RTU Master
Communication

2000 nac

SHT/ DS28b20

24VDC
AT-108 Power
Temp/Hum Sensor

Hinh 4.5: Ung dung két noi ciia AT/IO8 [32]

4.2 Mang Profibus
4.2.1 Gioithiéu chung
PROFIBUS (Process Field Bus) dugc phat trién tai Dtrc tir ndm 1987, ban dau 1a

cac chuan DIN 19245, EN 50 170 ngay nay la IEC 61158, IEC 61784. PROFIBUS
khong chi durng lai 1a mot hé théng truyén thong, ma con dugc coi 1a mot cong nghé tu
dong hoa.

Mot hé théng bus truong hang dau hién nay, cling dugc st dung rat rong rai tai Viét
Nam hd tro béi Profibus Nutzerorganisation (PNO), tir nim 1995 nam trong Profibus
International (PI) v&i hon 1.100 thanh vién trén toan thé gidi [22], [40].

Ba loai giao thurc:

» Profibus -FMS (Fieldbus Message Specification)
= Profibus -DP (Decentral Peripheral)
* Profibus -PA
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Badng 4.1: Bdang so sanh giita ba dang cuia mang profibus [46]

Pic diém Profibus - FMS Profibus - DP Profibus - PA

Application Cell level Field level Field level

Standard EN 50 170 EN 50170 IEC 1158-2

Connectable devices | PLC, PG/PC, field | PLC, PG/PC, | Field devices for
devices binary and analog | areas subject to

field devices, drives | explosion hazards
valves, OPs

Resp. times < 60ms 1 —-5ms <60ms

Network size <= 100 km <=100 km Max 1.9km

Transmission rates | 9.6 kbit/s —19.6 kbit/s — | 31.25 kbit/s
12Mbit/s 12Mbit/s

4.2.2 Kién tric giao thirc
Kién tric cua profibus ciing nhu kién triic chung c6 7 16p. Cac 16p dich vu va giao

thire, 16p Gmg dung cua FMS bao gom hai 16p con, 16p lién két dit liéu FDL (Fieldbus

Data Link), 16p vat ly. Cau tric cac 16p xem trén hinh 4.6

PROFIBUS-FMS PROFIBUS-DP PROFIBUS-PA

Giaodien | FMS-Profiles DP-Profiles | PA-Profiles
stf dung | Cac chifc nang DP md réng |
Cac chirc nang DP cd s6

Lop 7 Fieldbus Message

Specification (FMS)
Lap 3-6 Khéng thé& hién
Lép 2 Fieldbus Data Link (FDL)
Lap 1 RS-485/RS-4851S/Cap quang | MBP (IEC 1158-2)

Hinh 4.6: Kién tric ciia mang Profibus [1]
4.2.3 Ky thugt truyén dan (I6p 1)
St dung chuin truyén din véi RS-485, toe d6 truyén thong tir 9,6 kbit/s dén 12

MBit/s. Néu sir dung cdu triic dudong thing kiéu duong truc/dudng nhanh (zrunk-
line/drop-line) hoic daisy-chain thi téc d6 truyén tir 1,5 Mbit/s tr& 1én yéu cau ciu trac
daisy-chain.

Cap truyén duoc st dung 14 d6i day xodn c6 bao vé (STP). Hiép hoi PI khuyén cdo
dung cap loai A. Tro két thuc co dang tin cdy (fail-safe biasing) v6i cac dién tré lan
lrot 14 390Q-220Q - 390Q. Chiéu dai t6i da cua mot doan mang tir 100 dén 1200m,
phu thudc vao tbe do truyén dugc lya chon. Quan hé gitta tde do truyén va chiéu dai
tdi da cua mot doan mang duogc tom tat trong bang 4.2. S6 luong tdi da céac tram trong

moi doan mang 1a 32. C6 thé dung tdi da 9 bod 1ap tirc 10 doan mang. Téng s6 tram tdi
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da trong mot mang 1a 126. Ché do truyén tai khong dong bo va hai chiéu khong dong
thoi. Phuong phap ma hoa bit NRZ.

Bang 4.2: Khodang cdch truyén va toc dé truyén:

Téc  d6|9.6/19.2/45.45/93.75 | 187.5 500 1500 3000/6000/12000
kbit/s

Chiéu dai | 1200 1000 400 200 100

m

Ngoai ra mang con truyén dan véi RS-485IS (IS : Intrinsically Safe) dung phat trién
dé co thé phu hop voi méi trudng doi hoi an toan chay nd.

Truyén dan voi cap quang: thich hop dic biét trong cac linh vic ¢6 méi truong 1am
viéc nhiéu manh hoic doi hoi pham vi phii mang 16n.

C4u hinh FMS tiéu biéu

Hinh 4.7: M6 hinh mang Profibus FMS
Cau hinh DP tiéu biéu

£l 57 Project_D1 (Netz) - D:\Programme\.. AStep7is7proj\S7_Pro~2

|SIMATIC 400-Station |SIMATIC PC-Station
cRu :DF‘ :MF‘I."DF‘ CP CP OPC  |Applike |CR|CP
i 42 4435 14431 =] |Server [ation |1613 5614
oF Basic
= = H @
2 2 3 2
LAN
Industrial Ethernet
PROFIBUS A A

Hinh 4.8: M6 hinh mang Profibus DP
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CAu hinh PA tiéu biéu

DP/PA Link

24Vl

Piu noi
tong trés

PROFIBUS-PA Vi tr 1

Hinh 4.9: M6 hinh mang Profibus PA[43]
4.2.4 Truy nhdp bus (Iop 2)

Vong token logic gitta cac thiét bi Master

Céac tram tich cuc, Master

FLC

(s
A

Cac tram thu déng, Slave

< >
Hinh 4.10: M6 hinh truy nhdp bus [43]
4.2.5 Dich vu truyén dit ligu (I6p 2)
- Dich vu khong tuan hoan [40], [45]:
+ SDN (Send Data with No Acknowledge): Gtri dit liéu khong xac nhan
+ SDA (Send Data with Acknowledge): Gui dir li€u véi xac nhan

+ SRD (Send and Request Data with Reply): Giri va yéu cau dit liéu
- Dich vu tuan hoan:
CSRD (Cyclic Send and Request Data with Reply): Giri va yéu cau dit liéu tudn

hoan.
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(Truyén théng bao)
G dir lidu khéng xac nhan (SDN)
(broadcast)

G dir liéu véi xac nhan (SDA)
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Dich vu tuan hoan

Gt va yéu cau du lidu tuan hoan (CSRD)

Hinh 4.11: So do6 dich vu truyén dir liéu
4.2.6 Céu tricc birc di¢n (16p 2)
Khung véi chiéu dai théng tin ¢ dinh, khong mang dir liéu:

| SD1 | DA | SA | FC | FCS | ED
Khung vé1 chi€u dai thong tin c6 dinh, mang 8 byte dir li¢u:
| SD3 | DA | SA | FC | DU | FCS | ED
Khung véi chiéu dai thong tin khac nhau, 1-246 byte dir licu:
'sb2 |LE |LEr |[sD2 |[DA [SsA |FC |Du |FCS |ED
Token:
| SD4 | DA | SA
Ky hiéu | Ten day da Y nghia
SDI1... | Start Delimiter Byte khoi dau, phan biét gita cac
SDh4 loai khung SD1 = 10H, SD2=68H,
SD3 = A2H, SD4=DCH
LE Length Chiéu dai thong tin (4-249 byte)
LEr Length repeated Chiéu dai thong tin nhéc lai vi Iy do
an toan
DA Destination Address Pia chi dich (tram nhan), tir 0-127
SA Source Address Pia chi 11g11611 (tram gri), tir 0-126
DU Data Unit Khéi di liéu six dung
FC Frame Control Byte di¢u khién khung
FCS Frame Check Sequence |Byte kiém soat 16i, HD = 4
ED End Delimiter Byte két thuc, ED = 16H
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Khung UART (FMS,DP)
D&y bittruyéndi 1 2 3 4 5 6 7 8 9 10 11
20 27
LSE MS
| o |b1]b2]b3|ba|bs|b6]b7]bE] P | 1
Start bit (STy—1 L stop bit (sP)

Parity bit (chan)

4.3 Interbus
4.3.1 Gioithiéu chung
Interbus 13 mot phat trién riéng ctia hing Phoenix Contact. Chuin héa qudc té IEC

61158-2, kha nang két ndi nhiéu loai thiét bi khac nhau duge st dung xuyén sudt trong
hé théng (bus trudng, bus diéu khién, bus chap hanh-cam bién) [45], [47]. Ung dung
chu yéu trong nganh cong nghiép ché tao, lap rap va san xuit vat lidu xay dung. Sb
lwong thiét bi ghép ndi: s6 1 trén thé gidi. Puoc sir dung trong nhidu nha may gach, st,
thuy tinh & Viét Nam.
4.3.2 Kién tric giao thirc

Ba 16p theo mo6 hinh OSI:

- Lép vat Iy qui dinh phuong phap m3 hoa bit, k¥ thuét truyén dan tin hiéu va giao
dién gitra mdt thiét bi mang v&i moi trudng truyén,...

- L6p lién két dir lidu 6 vai trd dam bao viée truyén dit liéu tin cdy, chinh xac, hd
trg ca dit liéu qua trinh (tudn hoan) va cac dit liéu tham sé (khong tuan hoan).

- Lép tng dung: PMS (Peripheral Message Specification) 1a mét tap con cuia MMS,
vé co ban twong thich véi cac dich vu cua Profibus-FMS.

HO tro tdi da viée trao d6i dit lidu gitra mot bo diéu khién trung tam véi cac vao/ra
phan tan, cac thiét bi cam bién va co cdu chap hanh.
4.3.3 Ciu triicc mang

Néi tiéng véi cdu trac mach vong tich cuc

C06 thé str dung mach vong phan cap

Phuong phap truy nhap bus két hop gitta Master/Slave va TDMA

Uu diém: Pham vi phti mang rat 16n, d& dang sir dung cap quang, duoc thiét ké dé
dé 1ap dat, d& chan doan, truyén hai chidu ddng thoi, dinh dia chi ty dong dua theo vi
tri vat Iy cua mot tram trén mach vong. Viéc bao dudng, stra chira, m¢ rong hé théng

don gian hon.
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Bus master

AT

Vi du str dung ddi day xoan

ma

bus ngoai vi (bus cuc bd)

x. 10m

A

Ny

- 1]

——Ba& nédibus

bus xa

bus l&p dat
max. 50m

Hinh 4.12: So do cdu triic mang sir dung ddy déi xodn

4.3.4 Ky thugt truyén din

Cho phép st dung nhiéu loai duong truyén khac nhau, vi du cap d6i ddy xoén, cap
quang, hong ngoai, v.v... Doi ddy xodn + RS-485 duoc sir dung rong rai nhat (5 day
giita hai thiét bi). Tdc d6 truyén 1a 500 kbit/s vi vay khoang cach tdi da giita hai thiét
bi 12 400 m. Chiéu dai tong cong max. 13 km. Tong s6 tram max. 256. Ma hoa bit

NRZ, Interbus-Loop st dung ma Manchester cho méi truong dé chay né.

4.3.5 Co ché giao tidp

] Truy nhap bus: Chi/td két hgp TDMA, theo kiéu xe ddy xoay vong (bl dién

téng) vi vay rat hiéu qua. Tinh ning thoi gian thuc rat tét, chu ky bus: Pam bao vai

ms, c6 co ché dong bd hoa dir ligu.

Master

Thanh ghi

Slave 1

[TTTLT]

Bé& nhé anh
qua trinh

Thanh ghi

)

L ITTTTH

Slave 2

)

(IRRREN

Slave 4

Slave 3

I

1T TTITH

— 1

{

(NNNER

Hinh 4.13: Giao tiép theo co ché dong bé héa dir liéu
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4.3.6 Céu tric birc di¢n

1 Lép 2
Loopback Dt liéu st dung CRC CNTR
2 Byte 0-512 Byte 2 Byte 2 Byte
O Lopl
Thong bao Buc dién dir liéu Buc dién da liéu Buc dién dir liéu
trang thai
1)1]of1Jo]1]1]o]1 [of1 |11 [o]Loop... lo|1/1/1o]... back lof1]1]1]o|Byte dartieu |o é
> Stop bit |_' Stop bit
—> Kiéu buc dién * Kiéu burc dién
— Thutu chu trinh » Tha tuchu trinh
Kiéu chu trinh » Kiéu chu trinh
Start bit » Start bit

4.4 Mang CAN
4.4.1 Gioithiéu chung
CAN (Controller Area Network) xuit phat 1a mot phat trién chung cua hai hing

Bosch va Intel. Lac ddu duge st dung trong cong nghiép 6td, cong nghé nay ciing da
tham nhap duoc vao mot s6 linh vuc tu dong hoa qua trinh cong nghiép. Chuan hoéa
quéc té trong ISO 11898 [48].

4.4.2 Kién triic giao thirc

- Phan chinh cua 16p vt ly:

+ truyén tin hiéu, phuong thirc dinh thoi, tao nhip bit (bit timing), phuong phap ma
héa bit va dong bo hoa.

+ khong qui dinh céac dac tinh cua cac b thu phat, véi muc dich cho phép lua chon
moi trudng truyén cling nhu mire tin hiéu thich hop cho tirng linh vuc tng dung.

- Lép lién két dir licu:

+ Lép diéu khién truy nhap méi truong (MAC) 1a phan cdt 16i trong kién tric giao
thite CAN. Lép MAC c6 trach nhiém tao khung thong bao, diéu khién truy nhap moi
truong, xac nhin thong bao va kiém soat 16i.

+ Lép diéu khién lién két logic (LLC) dé cap t6i cac dich vu giri dit liéu va yéu cau

dir li€u tir xa, thanh loc thong bao, bao cdo tinh trang qua tai va hoi phuc trang thai
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CAL, DeviceNet, SDS } Lép ng dung

L6p 3-6
(Khéng thé hién)

LLC - Diéu khién

lién két logic L6p lién két

MAC - Diéu khién truy dulieu
nhap mdi trudng
Ma hoa bit,

Tao nhip/déng bd nhip
-------------------------- > Lop vat ly
(Bb thu phat)

CAN <«

AN

J

Méi trudng truyén dan
il

Hinh 4.14: So dé kién tric lién két ciia cdu triic div liéu

4.4.3 Ciu triic mang & KT truyén din

CAN khong qui dinh cu thé vé chuan truyén dan cling nhu moi truong truyén thong.
Céap doi day xoan két hop voi chuan RS-485 dugc sir dung rong rai nhat (ciu trac
mang thich hgp nhét 1a duong truc/dudng nhanh, chiéu dai duong nhanh <0.3m).
Phuong phép truy nhap bus CSMA/CA, toc do truyén tdi da 1a 1Mbit/s & khoang cach
40m va 50kbit/s & khoang cach 1000m.

Hai trang thai logic ctia tin hi€u 1a muc trdi (dominant) va muc 1an (recessive). Nhoi
bit (bit 0 sau 5 bit 1) + NRZ
4.4.4 Co ché giao tiép

Truy nhép bus: CSMA/CA, déc trung cia CAN la phuong phap dinh dia chi va giao
tiép hudéng ddi twong. Ty do, linh hoat theo kiéu yéu cau - dap tng. Mot tram giri dir
liéu bang khung Remote Frame. Tram c6 kha ning cung cip ndi dung thong tin d6 s&
guri tra lai mot khung dit liéu Data Frame c6 cting mi cin cudce v6i khung yéu cau.
4.4.5 Ciu tric birc dign

Moi thong bao dugce coi la mot doi tugng, cé6 mot can cude riéng biét (Identifier,
11/29 bit)

Cé 4 kiéu birc dién:

Khung dir li€u (Data Frame) mang dir li¢u tir mot tram giri t61 cac tram nhan.

Khung yéu cdu dit liéu (Remote Frame) duoc gui tir mot tram yéu cau truyén khung
dir ligu.

Khung 13i (Error Frame) dugc gui tir bat ky tram nao phat hién 151 bus.
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Khung qua tai (Overload Frame) tao mot khoang cach thoi gian bd sung giira hai
khung dit liéu hodc yéu cdu dit liéu trong truong hop mot tram bi qua tai.
Giira hai khung it nhat 3 bit lin (Interspace), khung dit liéu/yéu cau dit liéu

Khoang cach giita 2 khung hodéc
khung qua tai
(Interframe Space / Overload Frame)

[e—»

Sébit [1| 12 hodc 32| 6 0...64 15. i1 |16 7 \

Két thuc khung

(End of Frame)

Khdi dau khung

(Start of Frame) Xac nhan ACK
— (1 bit ACK slot,
Phan xd 1 bit ACK delimiter)
(Arbitration Field) Ki€m soat I6i CRC
Diéu khién Dirliéu — (15 bit CRC sequence,
(Control Field) - (Data Field) 1 bit CRC delimiter)

Hinh 4.15: So do cau triic birc dién
4.4.6 Bdo toan dir liéu
Theo d&i murc tin hiéu ctia mdi bit truyén di va so sanh véi véi tin hiéu nhan dugce

trén bus. Kiém soat qua ma CRC, thyc hién nhdi bit (nhéi mot bit nghich ddo sau nam
bit giéng nhau). Kiém soat khung théng béo.
e Kha ning phat hién 15i;
e Phat hién duoc tt ca céac 18i toan cuc;
e Phat hién duoc tat ca céc 1i cuc bo tai bd phat;
e Phat hién duogc t&i 5 bit 16i phan bd ngau nhién trong mot buc dién;
e Phat hién dugc cac 16i dot ngdt co chiéu dai nho hon 15 bit trong mot thong
bao;
e Phét hién duoc céc 18i c6 s6 bit 18i 1a chin;
e Tilé 13i con lai (xac sudt mot thong bao con bi 16i khong phat hién) nhé hon
471071,
4.5 Mang Ethernet

4.5.1 Gioithiéu chung
K¥ thuat cti - ClassfullP Addressing: Gia tri dau tién xac dinh phén dia chi mang va

phén dia chi tram. Pugc st dung véi nhitng giao thirc dinh tuyén theo 16p, vi du nhu
RIPv1. Ciu trac bang dinh tuyén cia Cisco ciing c6 cau truc theo kiéu phan 16p [5].
K¥ thuat méi - Classless IP Addressing: Mat na mang con xac dinh phﬁn dia chi

mang va dia chi tram. Gia trj dau tién khong co ¥ nghia quyét dinh (nhu 13 trong
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ClassfullP addressing) Dinh tuyén lién ving khong phan 16p - Classless Inter-Domain
Routing (CIDR). Pia chi IP khong phan 16p dugc sir dung trén Internet va trong phan
16n cac mang ndi bg. CP/IP: Transmission Control Protocol / Internet Protocol [12],
[28], [47].

JTCP (Transmission Control Protocol): Chuyén viéc ndi cac hosts lai va bao dam
viéc giao hang... né vira dung sy xac nhin hang dén (Acknowledgement) giéng nhu
thu bao dam, vira kiém xem kién hang c6 bi hu hai khong.

bia chi l6p A, B dugc mo ta trong bang 4.3.

Bdng 4.3: Bang dudi ddy tém tdt so lwoc nhitng cap quan 1y

Address First Octet Number of Number of

Class Range Possible Networks Hosts per Network
Class A 0to 127 128 (2 are reserved) 16,777,214

Class B 128 to 191 16,348 65,534

Class C 192 to 223 2,097,152 254

Dia chi lop D

Mot dia chi 16p D bat dau voi cac bits 1110 trong byte dau tién. Gia tri byte dau tién
nam trong khoang tir 224 dén 239. bia chi 16p D dugc st dung dé dai dién cho mot
nhom céc tram dugc goi la mgt nhom.

Dia chi lop E

Byte dau tién cua dia chi IP bit ddu vai cac bits 1111. Cac dia chi 16p E dugc danh
riéng cho muc dich thi nghiém va khong nén dung danh dia chi cho céc tram hay céac
nhom.

1.192.168.1.3  Class C Default Mask: 255.255.255.0

Network: 192.168.1.0 Broadcast: 192.168.1.255

Hosts: 192.168.1.1 through 192.168.1.254

2.1.12.100.31 Class A Default Mask: 255.0.0.0

Network: 1.0.0.0 Broadcast: 1.255.255.255

Hosts: 1.0.0.1  through 1.255.255.254

3.172.30.77.5 Class B Default Mask: 255.255.0.0

Network: 172.30.0.0 Broadcast: 172.30.255.255

Hosts: 172.30.0.1. through 172.30.255.254

Chuyén cac dia chi va mdt na mang dudi day vé dang nhi phan
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192.168.1.0 - 11000000.10101000.00000001.00000000
255.255.255.0 > 11111111.11111111.11111111.00000000
192.168.1.255 = 11000000.10101000.00000001.11111111

192.168.0.0 - 11000000.10101000.00000000.00000000
255.255.0.0 - 11111111.11111111.00000000.00000000
192.168.255.255 - 11000000.10101000.11111111.11111111

192.168.0.0 - 11000000.10101000.00000000.00000000

255.255.255.0 > 11111111.11111111.11111111.00000000

192.168.0.255 - 11000000.10101000.00000000.11111111

Ethernet 13 kiéu mang cuc bo (LAN) lan dau tién do hing Xerox phat trién, duoc st
dung rong rai nhat hién nay. Ethernet chi 1a mang cap dudi (16p vat Iy va mot phan 16p
lién két dit liéu chuan hoa IEEE 802.3 [5].

Céc phién ban sau: Fast Ethernet (IEEE 802.3u), Wireless Ethernet (IEEE 802.11),
Gigabit Ethernet,.. Cac dang m¢ rong, st dung trong cong nghiép: High-Speed
Ethernet, Ethernet/IP, Industrial Ethernet...

4.5.2 Kién tric giao thirc

E Giao thirc cap cao
¥ (VD TCP/IP, NetBUIL
IPX/SPX...)

2bLLC 802.2

CSMA/

2a MAC oD

— LLC Logic Link Control
1 Vvatly | 8021 | 8023 | | 802.14 | MAC Medium Access Control

Ethern‘et
Hinh 4.16: Kién tric giao thirc mang Ethernet
4.5.3 Cdu trisc mang va Ky thudt truyén dén
Logic: C4u truc bus

Vit ly: Pudng thing hodc hinh sao
M3 héa Manchester, truyén chénh l1éch d6i xtimg (£0,85V)
Phuong tién truyén dan:
= Cap dong truc: 10BASE2 (cap mong), 10BASES5 (cap day)
=  Poi ddy xodn: 10BASE-T, 100BASE-T4, 100BASE-TX
» Cap quang: 10BASE-F, 100BASE-FX,..
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10BASES

Téc d6 truyén — | ‘ L Khoang cach truyén (100m) voi cap dong truc
(Mbit/s) s : T cho d@6i day xoan, F cho cap quang
Truyén dai co so
(baseband)

Dai day xoén—»§

2"

[ — =
v T

Léi B6 thu phat B0 ndi Hub
(a) 10BASE5 Ib) 10BASE2 (c) 10BASE-T

Hinh 4.17: Bé két néi mang Ethernet

Tén hiéu Loai cap Chiéu dai doan téi S6 tram téi
da da/doan
10BASE5 | Cap dong truc day 500 m 100
10BASE2 | Cap déng truc mong 200 m 30
10BASE-T | boi day X0an 100 m 1024
10BASE-F | Cap quang 2000 m 1024

4.5.4 Co ché giao tiép
Truy nhap bus: CSMA/CD

Co ché giao tiép chu yéu: Tay ddi (peer-to-peer), tu do, khong can dit ciu hinh
trude (giao thirc cip trén c6 thé yéu cau dit cdu hinh)
HO trg gtri ddng loat (broadcast) va gui theo nhom (multicast):
= Bit dau tién cta dja chi nhan = 1: giri dong loat hodc giri theo nhom
= Tét ca cac bit = 1: giri dong loat
Dia chi MAC: 48 bit, bit 46 phan biét gitta dia chi toan cuc va dia chi cuc bo vi vay
bao nhiéu dia chi c6 thé dung duoc?
4.5.5 Ciu tric birc dién

7 byte I byte | 2/6 byte | 2/6 byte | 2 hyte 46-1500 byte 4 byte

Me dau SFD Dia chi Dia chi | Pé dai/ Du liéu PAD FCS
(555..5H) | (D5H) dich nguén | Kiéu goi

Da thirc phat cho ma

CRC:G(x) =X+ x+ xB + x2+ x0+ x2+ x"+ x4+ B+ X+ X+ + 2+ x + 1
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4.5.6 Cdc tién bé cong nghé méi
Toc do truyén cao: 100Mbit/s, Gbit/s
Switching Ethernet
B6 sung giao thirc cip trén phi hop véi Gmg dung cong nghiép
Linh kién, thiét bi mang pht hop véi yéu cau trong cong nghiép.
4.6 Cau héi on tap chwong
Cdu 4.1: Moi mang cong nghiép can quan tdm dac diém yéu to nao?
Cdu 4.2: So sanh wu nhiege diém mang cong nghiép?
Cdu 4.3: Ap dung thiét ké co sé nén tang mét mang céng nghiép vdo co quan hodc

truong hoc?
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CHUONG 5: SCADA TRONG HE THONG DIEN

5.1 Téng quan
Hé théng SCADA cua nganh dién Viét Nam hién nay duoc chia thanh ba cép: cp

qudc gia, cip vung mién va cp tinh. Khi hé théng trd thanh phirc tap hon, c6 thé s& c6
cip huyén [41]. Trung tdm diéu do qudc gia theo ddi va diéu khién cac nha may phat
dién 16n 30MW, cac duong day/tram 500kV va cac duong day/tram 220kV 1én. Ba
trung tdm diéu d6 mién theo ddi va didu khién cac dudong diy/tram 220kV va cac
duong day/tram 110kV 16n trong khu vuc minh (nay chuyén sang cép tinh). Céc trung
tam diéu do cp tinh theo ddi va didu khién hé thong phan phdi dién trong khu vuc cua
minh. Cac hé théng SCADA dung RTU ngay cang duoc thay thé boi PLC, cac hé
SCADA cho hé thdng diéu d6 dién cip qudc gia hay ving mién ciing dang ngay cang
di theo xu thé ndy. Viéc xay dung cac hé thong SCADA dung PLC s& dem lai cac loi
thé sau:

= Kinh phi s& thip hon nhiéu.

» Cac hé diéu khién cii c6 nhiéu ta, bang, khoa, nut 4n... Do d6 chliing rat céng
kénh, chiém nhiéu dién tich. Ngoai ra con rat kho khan trong viéc le“ip dat, kiém
dinh, van hanh, giam sat, bao dudng. Tuy nhién cong viéc nay s& rat don gian néu
chung ta sir dung h¢ SCADA dung PLC.

= Cac k¥ su Viét Nam d@ tiép can véi cong nghé PLC hon va do d6 kha ning thiét
ké, nang cap va lam chu cong nghé d& dang hon.

=  Mua thiét bi d& dang hon.

= D& bao dudng va thay thé cac thiét bi.

* Ddc biét voi hé¢ SCADA thi viéc thu thap, luu trlr, bao céo, théng ké, phan tich hé
thong rat d& dang.

= Cac hé théng SCADA s& tré nén don gian hon va phé bién hon trong tuong lai boi
18 cac thiét bi trong linh vuc ty dong hoa dang ngay cang phat trién manh.

Trong viéc quan 1y va diéu hanh hé thdng dién, hé thong SCADA/EMS dong vai tro
rat quan trong, giup cho k¥ su diéu hanh hé théng dién (HTD) nam bat va xu 1y chinh
xéc, theo sat moi dién bién trong hé¢ théng dién.

Muc dich cua viéc SCADA cho céc tram dién trong hé théng dién luc Viét Nam

trudc tién nham dap ung nhu cau vé ty dong hod va s6 hod h¢ thong dién Viét Nam.
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N6 phan anh mot bude di tat yéu cua viéc hién dai hoa hé thong dién, dong thoi né

cling phan anh trinh do vé kinh té-k? thuat cua ludi dién Viét Nam.

Bang 5.1: Bang dwdi ddy tém tdt so lwoc nhitng cap quan 1y

Cap quén ly

Noi dung quan 1y chinh

Phat va truyén tai dién
luc siéu cao ap 500kV
xuyén quoc gia

- Phuong an phan phat P, Q trén toan lanh thé qudc gia.

- Quan ly tan sd, du phong 6n dinh tinh, dong cua hé thong
dién quoc gia.
- Thu thap s6 liéu, thao tac, bao vé role, chan doan, bao
dudng céc thiét bi cao ap.

Phat va truyén tai dién
dén céc tram trong mang
cao ap 220kV khu vuc

- Phuong an phan b6 P, Q trén cac khu vuc cu thé.

- Phan b dién 4p 220kV & cac trong tAm tai va du phong
bao vé ngudn.

- Thu thap sb liéu, thao tac, bao vé role, chan doan hong
héc va bao dudng thiét bi.

Phan phdi va truyén tai
dién trong dia ban cac
mang 110kV

Phét bu cong suit phan khang Q, phan bo dién ap trén dia
ban.Thu thap cac so li€u, thao tac, bao vé, chan doan va
bao dudng thiét bi.

Phan phdi dién ’xufr)ng
mang 35kV tré xuong

Phat bu cong suat phan khang Q. Diéu khién dién ap trung
ap va xa thai tai theo yéu cau.Thu thap so liéu, bao vé va
bao dudng hé thong.

Cung cip dién luc ha ap
khu dan cu va xi nghiép
nho.

Tién hanh cac thao tac doéng cit, bao vé va bao dudng hé

5.2 Cac loai hinh SCADA trong hé thong di¢n
Dua vao cac phan tich bén trén ta dé ra hai loai hinh SCADA sau:

- SCADA diéu d6
- SCADA tram

5.2.1 SCADA diéu dé cip quéc gia
Pay 1a mot trung tim mang tinh diéu do cip cao, mang tinh huyét mach cua hé

théng dién Viét Nam. N6 1am nhiém vu diéu tiét toan bo dién nang trén ludi. SCADA

diéu do qubc gia giup cho viéc phan bd dién ning thong sudt trén khip ba mién.

SCADA diéu d6 qudc gia dam dwong cac nhiém vu sau:

- Thu thap cac s6 do, céc trang thai, tinh hinh phu tai tr cac trung tam diéu d6 mién

dua 1én.

- Trén co s& céc s6 li€u thu dugc tién hanh phan tich, nhan dang, danh gia va dua ra

cac dicu khién t6i uu cho hé thong vé phan bd cong suét ciing nhu 6n dinh dy phong

trong ludi. Thuc chét trung tim SCADA diéu d6 qudc gia khong truc tiép 1lam nhiém
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vu thu thap sb lidu vé hé théng va cling khong diéu khién truc tiép Ién hé théng ma chi
thong qua cac tram phia du6i dé thu thap dit liéu va diéu khién hé thdng thong qua cac

1énh dudi dang cac ban tin.

SCADA digu do
quéc gia
SCADA digu do SCADA digu dé SCADA digu do
mién Bic mién Trung mién Nam
SCADA SCADA SCADA
tram 1 tram 2 tram n
PC
PC1 PC2 PC3
PLC RTU PLC

Hinh 5.1: So' do phdn cdp SCADA trong hé thong dién Viét Nam cdp mién

Tai céac trung tam diéu d6 mién, cac dix liéu vé hé théng duoc céc tram gui 1€n, véi
nhirng phan tich va danh gia cta minh cdc trung tim nay dua ra cac quyét dinh diéu
khién tic dong 1én lu6i nhim mot muc tiéu nhéat dinh 1a 6n dinh hé théng. SCADA
diéu d6 mién 1a cip trung gian giita SCADA diéu d6 quéc gia va SCADA tram nén nd
c6 mdt sd nhiém vu dic trung sau:

- Thu thép s liéu tir cac SCADA tram.

- Phén tich biéu do phu tai thu dugc, tién hanh danh gia va dua ra cac phuong 4n
diéu d6 va phan chia phu tai va 6n dinh luéi. Cac trung tdm diéu do mién déng vai trd
quan trong va dinh huéng cho cac SCADA tram trong viéc diéu tiét cong sudt tai va
diéu khién hé thong.

5.2.2 SCADA tram
DPiy 1a mot trung tim may tinh didu khién ma tac dong truc tiép dén chit luong

trong ludi dién vi day 1a mot noi ma cac tac dong diéu khién truc ti€p tac dong vao hé
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thong dién. Ludi dién c6 thé on dinh va bén viing hay khong phu thudc rt nhiéu cac
trung tam SCADA tram nay. Vay nhiém vu cua SCADA tram la phai truc tiép:

- Thao tac diéu khién 18n cac thiét bi cua hé théng, cac may bién ap...

- Thu thap va giam sat cac thong s6 vé hé thong.

- Diéu khién dong/cit nhim bao vé hé théng trong trudng hop luéi gip su cb nhu
qué tai, cham chap...

- Pua cac dit liéu vé béo céo voi SCADA cap trén phuc vu cho viéc phén tich, danh
gia hé thong khi can khic phuc sy ¢d hay nang cap hé thong. Mach thu thap sd liéu va
diéu khién duoc thiét ké bang:

- Mot PLC va cac module AI/AO, DI/DO.

- Mot bo RTU véi céc tin hi¢u tuong tu.

- Mot bo cac tin hiéu sd thong minh.

SCADA tram duoc thiét ké con c6 cac bus truyén tin phuc vu cho céc tac vu truyén
thong sau:

- Mot bus truyén s6 liéu, truyén 1énh hién truong kiéu RS-485 ndi cac PLC, cac
RTU va cac transmitter s6 thong minh véi trung tdm diéu khién 13 cac may tinh PC.

- Mot bus truyén tin theo kiéu RS-323 dé giao tiép truyén thong voi SCADA diéu
d6 cap trén. Trung tdm diéu khién 1a cac may tinh PC, tuy theo quy mo cta tram ma sb
luong may c6 thé 1a nhiéu hay it. Vi mdi tram tuy vao mirc do doi hoi vé do tin cay
ctia viéc diéu khién ma ta c6 thé lap cac may dyu phong. Cac tram voi quy mo nho ta c6
thé chi can dung mot may tinh PC tdc d6 cao, kha niang xir Iy nhanh va c6 dung luong
bd nhé 16n 12 ¢6 thé dam nhén viée ctia mot trung tam diéu khién va giam sat. Con ddi
vOi1 cac tram 16n va doi hoi tinh an toan cao thi ta nén dung mot may chuyén lam
nhiém vu diéu khién, mot may PC khac thi lam nhi¢m vu thu thap va gidm sat néu can
thiét c6 thé dung thém mot may chuyén thuc hién cac tic vu vé truyén thong.

5.3 Nguyén tic lam viéc ciia hé thong SCADA nhw sau:

5.3.1 Thu thap div li¢u:
Dit liéu tir cac tram bién ap va cac nha may dién duogc chia lam ba loai chinh:

= D liéu trang thai: trang thai cac may cit, dao cach ly, dao tiép dia, trang thai
vi tri cac khoa diéu khién tir xa/ tai chd v.v... Canh bao cua cac bao vé .
» Dir liéu twong tu: Cong suit tac dung MW, phan khang MVAr, dién ap V

dong dién A, vi tri nac bién ap, tan so v.v...
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= Dit liéu tich luy theo thoi gian: Dién ndng kWh, kVArh v.v...

Céc dir liéu trang thai (Digital) tir cac ro le trung gian duoc dua vao cac dau vao sb
ciia RTU. Cac dit liéu twong tu (Analog) tir cudn thir cap ciia may bién dong dién va
dién ap duoc dua vao cac bd bién doi (Transducer). Pau ra caa bd bién ddi duge dua
vao cac vi dau vao tuong tu cua RTU. Tai RTU dir liéu duogc s6 hod va thong qua kénh
truyén (giao thirc) giri vé trung tam diéu do.

5.3.2  Diéu khién:
Lénh dicu khién tir h¢ thong SCADA cua trung tam diéu do thong qua kénh truyén
giri dén RTU (hodc SAS), cac 1énh diéu khién c6 thé la:
= Lénh dong cit may cét, dao cach ly, dao tiép dia (open/close).
= Lénh diéu khién ting giam (Raise/Lower)
= Lénh diéu khién thay ddi gia tri dit (Set point)
5.3.3 Giam sat:
Dir li€u thu thép tir cac tram vé trung tdm di€u khién s€ dugc may tinh xr 1y:
= Hién thi trén cac so d6, bang biéu va cac dang dd thi xu hudng.
= D6i véi dir lidu trang thai (mdy cat, dao cach ly, canh bao v.v...) khi phat hién ra
c6 su thay d6i trang thai hé thong SCADA sé& phat canh bao bang 4m thanh va
dong thong bao dé 16i kéo sy chu ¥ ciia ngudi van hanh.
» Pbi v6i dir liéu gia tri do xa, dit liéu nhan dugc s& duoc kiém tra so sanh véi
cac ngudng dudi va ngudng trén (da dugc dinh trude), néu gia tri do duoc bi
vi pham thi hé théng s& phat canh bao cho nguoi van hanh.

Mot vai vi du hé théng SCADA dugc ngién ctru va ung dung trong thuc tién trén

thé gidi trong cac tai lidu [18], [21], [51], [22], [24], [28], [40]-[42], [49], [50]...
5.4 Cac thiét bi trong SCADA EVN

H¢ thong bao gom nhi€u khoi cho phép tuy bién trong hé thong khi bao tri cac bo
phén hop thanh. Bit c&r phan tir ndo cua hé théng ciing c6 thé dit cau hinh duoc. Hinh
5.2 12 so @ chung ctia toan bo cau hinh hé théng.
5.4.1 Cac RTU

Céc thiet bi RTU c6 cau tric mo-dun kha linh hoat, thuan lgi cho mo rong tram, ting
s6 lugng tin hidu ndi dén RTU, mdi modun c6 khdi xir 1y va cac khdi tin hidu vao/ra,

mdi khdi xtr 1y ¢6 hé diéu hanh da nhiém thoi gian thyc cho phép o thé lam viée doc
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lap, nén cac modun cé thé bd tri phan tan tai cac tu thiét bi trong tram hoac nhiéu

modun c6 thé duoc lién két voi nhau dé tich hop thanh mot RTU tap trung [45].

Van hanh Ky su Trung tim X i Heé théng hru trit v .
Trung tdm Quoc gia vén hanh diéu khién Cong nhin diéu khién Sever ving mién
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Hinh 5.2: Cdu hinh déc trung ciia hé thong SCADA/EMS
O mbi tram, RTU chi 1a mot thiét bj giao tiép giita hé thong quan Iy mang va céc
thiét bi dong cit. RTU bao gém nhiéu dau vao/ra, gﬁn nhu né khong thuc hién cac
chirc ning tai chd ma chi thong tin dén cac trung tdm diéu khién & xa. RTU va céac
trung tam diéu khién tao nén hé théng SCADA, dé giam sat, diéu khién va quan Iy hé
thng dién tir xa bdi sy can thiép cta con ngudi. NO cung cip thong tin theo thoi gian
thuc (théng tin tin hiéu twong tu va tin hiéu sb) cling nhu cac thong tin qua khtr cho
ngudi van hanh va hd tro nguoi van hanh quyét dinh viéc diéu khién giam sat hiéu
qua.
Mot vai ddc diém ciia RTU XCELL
e Scalable, Flexible, Architecture.
e Exceptionally High Reliability.
e SCADA Protocol Support (Serial & IP Protocol).
e [ED Integration.
e [EC61131 PLC programming.
e [EC 61850 Integration (Client & Server).
e DLMS Smart Meter Support.
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e High Density Plant Interface.
e Redundant I/O Processors.

e Web server.

Hinh 5.3: Hinh anh mot RTU s dung trong hé théng dién

Viéc cai dit ciu hinh cta RTU c¢6 thé thuc hién béng cong cu chay trén moi truong
Windows. RTU c¢6 chirc ning két ndi voi cac dang tin hiéu sau day:

- Céc tin hiéu trang thai: Cac tin hiéu ctia may cat, dao cach ly cac 16 duong day va

may bién ap, cac tin hiéu cua dao ndi dat, céc tin hiéu canh bao, cac tin hi€u cua role

bao vé cac 16 duong day, may bién ap, cac tin hiéu tac dong ctia hé théng role bao vé
cac to may phat. Tat ca déu duoc role trung gian chuyén vé trang thai sé trude khi
dén RTU.

- Tin hiéu do luong:

Doi véi may bién dp: Cong suét tac dung (MW), cong suat phan khang (MVAR),
dién ap (KV), cuong d6 dong dién (A) & cac cap dién ap khac nhau cia may bién ap,
nic clia may bién 4p.

Déi véi 19 duong diy: Cong suit tac dung (MW), cong suat phan khang (MVAR),
dién ap (KV), cuong do dong dién (A).
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Doi véi to mdy: Cong suat tac dung (MW), cong suat phan khang (MVAR), dién ap
dau cuc (KV), tong cong sudt tic dung ciia nha may (MW), tong cong suat phan khang
cua nha may (MVAR).

Péi véi thanh cdi:  dién ap (KV).

Tin hiéu do lwong tan so

Gid tri luy ké: san luong trao d6i (MWH, MVARH)

- Tin hiéu cta diéu khién:

Diéu khién té6 may (AGC)

+ Phuong thirc diéu khién Raise/Lower hay Setpoint.
+ Gi6i han diéu chinh cao cua t6 may

+ Gidi han diéu chinh thip cua t6 may

+ Piéu khién ty dong (Auto control)

+ Chay may (Startup)

+ Dung may (Shutdown)

DPiéu khién ndc may bién dp, may cdt, dao cdach ly

5.4.2 Gateway

Chure nang cua Gateway trong hé thong mang IP [01/06/2015] Gateway 1a mdt phan
tr khong nhét thiét phai c6 trong mot giao tiép H.323. N6 dong vai trod 1am phén tir cdu
ndi va chi tham gia vao mot cudc goi khi c¢6 sy chuyén tiép tir mang H.323 (vi du nhu
mang LAN hay mang Internet) sang mang phi H.323 (vi du mang chuyén kénh hay
PSTN). Mot Gateway c6 thé két ndi vét Iy véi mot hay nhiéu mang IP hay v6i mot hay

nhiéu mang chuyén mach kénh [15].

P |
# \ '. 1) Wehsites
A Internet -

SMS Gateway

Mobile Networks
Vina, Mobi, Viettel ]
Sfone, VN Mobile,..

Desktop App

Hinh 5.4: Thiét bi Gateway dwoc sir dung trong hé thong mang
Mot Gateway c6 thé bao gdm: Gateway bao hiéu, Gateway truyén tai kénh thoai,

Gateway diéu khién truyén tai kénh thoai. Mot hay nhiéu chirc ning nay cé thé thuc
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hién trong mot Gatekeeper hay mot Gateway khac. Gateway bao hiéu SGW: cung cap
kénh bao hiéu giira mang IP va mang chuyén mach kénh. Gateway bao hiéu la phan tir
trung gian chuyén ddi giita bao hiéu trong mang IP (vi du H.323) va bao hiéu trong
mang chuyén mach kénh (vi du R2, CCS7). Gateway bdo hiéu c6 cac chirc ning sau:
Chtrc ning két ndi cac giao thire diéu khién cudc goi. Chirc ning két ndi bao hiéu tir
mang chuyén mach kénh: phdi hop hoat dong véi cac chirc ning béo hiéu cia
Gateway di¢u khién truyén tai kénh thoai. Chirc ning bao hiéu: chuyén doi bao hi¢u
gitta mang IP v6i bao hiéu mang chuyén mach kénh phi phéi hop hoat dong véi
Gateway diéu khién truyén tai kénh thoai. Chirc ning giao dién mang chuyén mach
6i: két cubi mang chuyén mach goéi. Chirc ning bao mat kénh bao hiéu: dam béo tinh
bao mat cua kénh bao hiéu ndi véi thiét bi dau cudi. Chirc ning quan 1y: giao tiép voi
hé thdng quan 1y mang. Chirc ning ghi cac ban tin sir dung: xac dinh hodc ghi lai cac
thong tin vé su kién (truy nhap, canh bdo) va tai nguyén. Chirc ning bao co cac ban
tin sur dung: bao cac cac ban tin da dugc sur dung ra thiét b ngoai vi.
5.4.3 Server wng dung AS

Applications Server (AS) 14 trai tim cta hé thdng. N6 hd trg cac ing dung mang va
cac chirc nang SCADA, quan 1y cac trung tam xu 1y phan tan va duy tri co s¢ dit li€u
quan hé. AS c6 thé hoat dong trong cdu hinh "failsafe" véi co s& dit liéu cdu hinh kép
dam bao khong bi mat dir liéu trong trudng hop su cb. AS trao dbi vi cac thanh phan
khac ciia hé thong qua TCP/IP.
5.4.4 Server thu nhdn dii liéu

C6 nhiém vu nhu b6 tién xir 1y cung cdp giao dién vat 1y, tip hop va kiém tra cac dir
liéu nhan duoc tir ddu cudi roi xtr Iy so bd dé AS st dung.

Ngoai ra con truyén cac 1énh giam sat va nhan cac phan hoi, theo ddi va diéu khién
duong truyén giita EMS va cac dau cubi.
5.4.5 Giao tiép ngwoi va may (MMC)

MMC Ia tram lam viéc cung v&i man hinh mau dd hoa. Mdi MMC c6 thé c6 dén 3

man hinh hién thi, m6i MMC 1a mot hé théng may tinh ddy da véi hé diéu hanh, hé
thdng nho, cac cong truyén tin, dia ctimg va card giao tiép mang. Piéu do vién dua ra

cac 1énh thong qua ban phim, chudt, va dua trén menu trén man hinh.

Mang truyén théng cong nghiép va SCADA



65
5.5 Cac chirc niing SCADA trong hé thong dién
Cac phﬁn mém duge chia ra bén nhém: Thu nhan dit liéu, Giao tiép nguol may,
Quan ly SCADA va tng dung SCADA.

5.5.1 Thu nhén dir liéu
Hé thdng thu nhén dit liéu tap hop dit liéu giri 1énh didu khién va duy tri cac duong

két ndi toi RTU va cac hé¢ SCADA khic.
e Thu nhan dir liéu RTU - RTU Data Acquisition (RDA)
e Thu nhén dit liéu tir hé théng khac- Computer-to-Computer Remote (CCR)
e Giam sat diéu khién - Supervisory Control (SCS)
e Tinh toan - Calculations (CAL)
5.5.2  Giao tiép ngwoi mdy
H¢ thong giao ti€ép ngudi may cung cap cac thao tac hé thong cung véi thé hién div
liéu va diéu khién cac thiét bi. Cac giao tiép thuc hién qua man hinh, ban phim va céc
thiét bi in. Hé thdng nay ciing cung cip “console” dé cdu hinh va bao tri hé thdng [30].
e Giao tiép diéu khién - Console Interface (CIS)
e Hién thi - Display Retrieval and Update (DRU)
e Dt li€u vao - Data Entry (DES)
e Ghi - Logging (LOG)
e Biéu d6 xu thé - Trending (TRN)
e Chuyén d6i Console - Console Switching (CCS)
5.5.3 Quan ly giam sat
H¢ thong quan ly SCADA bao gom mot s0 hé thong con hon hop dung bdi cac hé
théng khac. Do 1a khoi dong, khéi dong lai, canh bao, kiém soat 18i va cac chirc nang
quan ly khac.
e Khai bao ban dau - Restart Initialization (INT)
e Canh bao - Alarms (ALL)
e Hé théng tinh toan 13i - System Error Accounting (SEA)
¢ Quan ly - Executive (EXC)
5.5.4 Diéu khién xa
bicu khién tir xa hién nay dugc trién khai trén co s¢ cong nghé truyén so li¢u. Dudi
goc d6 truyén so liéu ban chit diéu khién tir xa 1a truyén 2 loai dit lidu:

e Dt li€u vé ndi dung dicu khién (dieu khién cai gi)
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e Dit liéu vé ban than 1énh diéu khién (hanh dong diéu khién)

Néu coi diéu khién gdm 2 budc: bude 1 1a du 1énh va budc 2 1a 1énh, ta c6 thé hiéu
"didu khién cai gi" 1a bude 1 va "hanh dong diéu khién" 1a budc 2. Ban than co céu
nhan 1énh diéu khién tir xa cta thiét bi da dugc thiét ké theo triét 1y diéu khién noi trén.

Giao thirc truyén tin di cho phép cac loai dit liéu dugc truyén di an toan va chinh
xéc gitta 2 thiét bi [20]. Giao dién ngudi mdy cta cac 1énh didu khién duoc thiét ké
than thién va dam bao an toan vé k¥ thuit va vé trach nhiém phap 1y cua ngudi diéu
khién (mat khau, noi dung 1énh va 1énh,...)

- Piéu khién déng/méd (on/off): Piéu khién dong/ma ap dung cho céc thiét bi co 2
trang thai nhu may cat va dao céach ly.

- Piéu khién tang/ giam: Diéu khién tang/giam ap dung cho cac thiét bi c6 nhidu
trang thai nhu thiét bi chuyén ddi nic bién ap, ting giam cong suit to may... Dé diéu
khién ting giam gia tri nao d6 cua thiét bi thi ban than thiét bi ciing da duoc thiét ké dé
ting giam gia tri timg budc (step by step) ma phuong phap diéu khién sb yéu cau.

Hé théng cac tmg dung SCADA bao gém cic ham thyuc hién trinh bay dir lidu &
muc cao [32]:

e Tinh toan thoi gian thuc - RAS Real-Time Calculations (RTC)
e Dinh vi tri - Mapboard (MBD)

e Tai chuong trinh du phong - Load Shed Restore (LSR)

e Hién thi 15i do luong - Meter Error Monitor (MEM)

5.5.5 Do lwong xa

Céc gia tri do luong trong hé thong dién (HTD )bao gom cac dai lugng vat ly nhu
dién ap, dong dién, cong suét hiru cong, vo cong, dién nang ti€u thuy, nic may bién ap
[38], [45],-..

Tin hi¢u trang thai trong HTD cho biét trang thai dong hodc mo cua cac thiét bi nhu
may cét, dao cach ly va cac canh bao.

Do ludng xa cac thong sé HTD 1a t6 chirc hé théng thu thap dit liéu HTD tai céac
thiét bi dau cudi (RTU-Remote Terminal Unit) va giri vé trung tdm diéu khién (CC-
Control Centre).

Céc kénh vién thong khac nhau dam bao lién két giita cac RTU va CC.

Bién dong va bién 4p (CT va VT)
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CT va VT dugc sir dung rong rai trong hé thong dién. Chung cho phép bién dbi
dong dién va dién ap nhét thi sang dong dién va dién ap nhi thtr, phuc vu cong tac do
ludng. Hé s6 bién dbi cia CT va VT duoc thiét ké va chuin hoa theo cip dién ap va
dong dién. CT va VT cho phép cach ly nhat thir va nhi thir bang 2 cudn day doc lap.
5.6 Cac b chuyén doi trong hé thong SCADA ciia hé thong dién

5.6.1 Bé chuyén déi - Transducer
Transducer 13 cac thiét bi chuyén ddi cac dai luong ¢ 16i ra CT va VT sang dong

dién c6 thang chuan héa: 0 -10mA, -5mA - SmA... trong ing v&i dai lugng can do
[37], [52]. Tén tai cac Transducer dong, ap, cong suat vo cong, hitu cong...

Céac dong dién ¢ 16i ra cac Transducer dugce dan toi 16i vao do luong cua RTU véi
tong tro day dan tir 0-vai kQ tuy theo nha ché tao [53], [52].

Viéc str dung ngudn dong cho phép nbi 16i ra Transducer voi 16i vao do luong RTU
véi d6 dai cap khac nhau ma van khong anh huong téi do chinh xac [53].

Viéc st dung ngudn dong ciing 1am ting kha nang chdng nhiéu.
5.6.2 B§ chuyén doi twong tw - sé (ADC- Analog Digital Converter)

ADC cho phép s0 hoa cac dién ap vao thanh cac gia tri nhi phan

Viéc tao ra dién ap & 161 vao ADC tir 16i ra dong dién cua Transducer dugc thuc
hién béng cach méc ndi tiép voi mot dién tro,

Gia trj ctia dién tré ndy duoc tinh trén thang dong ciia 16i ra Transducer va thanh ap
vao cua ADC. Xem hinh vé.

Vi du: Dong ra cia Transducer bién thién tir 0-10mA, Gmg véi dién 4p vao cia ADC

bién thién tir 0-5V. Ta co:

0-5%
Tu i R
CTVT| Transducer 500 AT
Ta Tram g TaRTU

Hinh 5.5: M6 hinh truyén dan do lwong xa diing ADC
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5.7 Ghép nodi RTU véi h¢ thong dién
5.7.1 Ghép noi tin hiéu twong tw
Déi voi tin hiéu P, Q, U, L. str dung BBD dé bién cac tin hiéu dong dién, dién ap,

Cos(o) thanh tin hiéu dong dién ty 1& twong tng. So d6 nguyén 1y nhu hinh v&.

He théng ditn | Tl ghép ndi | | TORTU
TI TAET2 RTLiJ- CT1 | |
7 e oy o N ™! TM-RTU I
i X 1 | 1 |
Bl g — -
g3 I 3 or =l ) |
Mg | 4y | |
TU 3% RTL- W1 Transduces g 3! ! x
A1 Lt o RGU R 4 |
1 L1 0maA, 0.+10 mA ! ,
Bl i} 2y | |
gig V. @ s . 5 5 |
N[ o4 < 16 B BE
| | |
| B X 7] 7 |
i x| Moudn nugi |, | Bi g i X
| | |
|

| |
Hinh 5.6: So dé nguyén 1y ghép néi P, O, U, I
Déi véi tin hidu tan sd, st dung bo bién d6i dé bién f (Hz) thanh tin hiéu dong dién

ty 16 twong tng. So dd nguyén 1y nhu hinh v&.

Hé th'f'ng dign | TI ghep néi | | T RTU
HTU-%T1
TU #x lﬁ’ b | |
B1 | 1 | |
| VT |
N 2 | 2 X Trans?uces ; Tl}fl TM'R;TU i A e
! patomes %1 2 2 ! &
| ' |
i %[ Mgudn nudi i
| |

Hinh 5.7: So dé nguyén 1y ghép néi tin hiéu tan sé
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Dbi véi tin higu chi thi nAic MBA, sir dung BBD d¢ bién R(Q) thanh tin hiéu dong
dién ty 16 twong tng. So d6 nguyén 1y nhu hinh v& sau.

Hé théng dign

|
1
r POSITION AT —I I
|

Tl ghép ndi |

H
MO

L

TC

|
|
X |
]
I

L J

TM-RTU

Transduces T BOEEE

=

YR

o

0.+10 ma, X

[

i

| .
H

| |

1

Mgudn nudi

L

[ —
(I |

—_—
o0 ~d

19

Hinh 5.8: So do nguyén 1y ghép néi tin hiéu chi thi chuyén ndc MBA
5.7.2  Ghép noi tin hiéu sé
D61 véi tin hiéu sb, sir dung role trung gian dé ghép ndi HTP véi RTU. So db

nguyén ly nhu hinh vé .
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Hinh 5.9: So' d6 nguyén Iy ghép néi tin hiéu chi thi trang thdi may cdt
5.7.3  Ghép noi tin hiéu dau ra twong tw
D4i véi tin hiéu ra twong tu (Analog), tin hiéu ra dugc ndi truc tiép vao co cdu chip

hanh cta hé thdng diéu khién [45].

HE thdng dién | To ghép ndi | | TO RTLU
Cor cdu chip hanh | — | |
[} }{ ] i
AOT-RTU
B 1 | : Y | 1 K o
| . |
LB | |
i 2 3 i 2 i L

Hinh 5.10: So dé nguyén Iy ghép ndi tin hiéu diéu khién twong tu
5.7.4 Ghép néi tin higu diu ra s6 (DOT)
D61 véi tin hiéu sb, sir dung role trung gian dé ghép ndi HTP véi RTU. So db

nguyén ly nhu hinh vé.
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RTU Tt ghép nédi HTD
FOINT CODE
| BINARY OUTPUTS |
BOARD ADDRESS:
RTU-DOT ~Kxxx
¥
i Lol o aflal 4 e 4
—_
110 CB CLOZE | CHI ’7 ErI | e
|
| I =Kxxx ¥
_ 3 02 102 ag[]al | 4 B o
{10 CB |OPEM CHEF 4 . j_l
- . 03 -3 103 ?
|
(=1 =]
2 2
| *

Hinh 5.11: So do6 nguyén Iy ghép néi tin hiéu diéu khién mady cat
5.8 Cac thiét bi phu tro cho SCADA hé thong dién
5.8.1 Nguén UPS.
Hé théng UPS 1a hé thdng dam bao cip ngudn lién tuc cho hé théng SCADA tai

Trung tam. Hé thdng bao gdm 2 bo UPS 911 dwge dau song song. Mbi b UPS duoc
nbi voi 2 t6 dc quy 220VDC.

Khi mat dién ludi, ngudn duoc cip tir cac t6 dc quy sé qua bd bién ddi (Inverter) s&
chuyén tir dién 4p 1 chiéu thanh dién ap 220VAC. Hoat dong trong ché do van hanh
binh thuong. Hé théng UPS trong ché d6 van hanh binh thuong lién tuc cip ngudn on
dinh va lién tuc cho hé¢ théng may tinh chu tai Trung tam Diéu do HTP Quéc gia.

Hoat dong trong ché d6 van hanh bang ngudn Ac quy khi xay ra 1 trong cac truong
hop sau:

+ Mét dién ludi.
+ C6 dién ludi nhung thong sd ki thuat (dién ap, tan s6) vuot gidi han cho phép.

CAp ngudn cho tai bang dién ludi khi xay ra 1 trong cac trudng hop sau:

+ Pién ap ic quy thap.

+ Chuyén sang ché do bao dudng.

+ Hong bo chinh luu (RECTIFIER); bo bién d6i (INVERTER).
+ Khi hé théng UPS bi qua tai.

Mang truyén théng cong nghiép va SCADA



72

5.8.2 H¢ théng Mdy phdt di¢n - Diesel

May phat Diesel, ciing dwgc sir dung 1am hé théng ngudn du phong tai A0, sir dung
khi mat ngudn ludi.

Cong suit dong co Diesel: 30 KVA.

C6 May phat va Ac quy dé khoi dong Diesel.

Khi mét dién ludi, hé théng Diesel sé& tu khoi dong dé cap dién cho phuy tai.
5.8.3 H¢ théng thong tin lién lac

Hé thdng thong tin lién lac tai trung tAm bao gdm céc thiét bi va kénh truyén dam
bao thong thoai gitra k¥ su diéu hanh HTD va céac nhan vién truc tai cic tram va cac
nha may dién trong cong tac diéu hanh hé théng dién.
5.8.3.1 Kénh truc thong

Két ndi truc thong (hotline) 1a két ndi thoai truc tiép gitta 2 tram; Nguoi goi chi can
nhéc td hop dién thoai, cudc goi s€ tu dong két ndi v6i dau xa (dia chi dau xa di duoc
dinh trudc);

Hién tai c6 trén 60 kénh tryc thong két ndi gitta AQ véi cac tram, nha may dién, cac
Trung tim Diéu d6 va cac Trung tdm Truyén tai.
5.8.3.2 Kénh quay sé

Kénh quay sb dé két ndi thué bao véi tong dai (nganh dién hodc buu dién). Viéc lién
lac v&1 mot thué bao khac thuc hién béng quay s6 dién thoai yéu cau. Hién tai téng dai
diéu d6 ciing c6 két ndi voi mot sé thué bao quay sd nganh dién va Buu dién.
5.8.3.3 Kénh bo dam

Ngoai cach lién lac qua dién thoai quay sb va dién thoai tryc thong nhu da néu &
trén, con s dung phuong thirc lién lac qua may bd dam (dang su dung tai Trung tam
Piéu 6 HTP mién Nam). Pic diém ctia phwong thuc lién lac nay:

+La hinh thire lién lac v6 tuyén, bi han ché vé cu ly va dia hinh;

+La hinh thirc lién lac don cong (tai 1 thoi diém chi c6 thé hodc nghe hodc noi);

+Hinh thtrc nay chi 4p dung trong 1 s6 hoan canh dic biét;
5.8.4 Tong dai diéu dp (Lineseizer -LSZ)

Thay vi dit nhiéu may dién thoai trén ban lam viéc, LSZ 1a thiét bi cho phép gom
tat ca cac kénh lién lac (khong ké kénh by dam) dé 1am viéc trén 03 ban diéu khién

dién thoai (Consol) v6i 03 dién thoai s6 va 03 ban phim. Céc tinh ning chinh cua LSZ:
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] —

Ban phim 1 Ban phim 2 Banphlm.}
Dién thoail Dién thoai 2 Dién thoai 3
Consol 1 Consol 2 Consol 3

Ghi Am (kénh 1) Ghi Am (kénh 2) Ghi dm (kénh 3)
Hinh 5.12: So' do ghép néi LSZ véi cdc kénh lién lac tai A0
+ C6 thé dam bao két ndi tryc thong téi nhidu noi,
+ D& dang nhan biét chinh xac cudc goi dén (dic biét khi c6 sy cd xay ra khi co
nhiéu cudc goi dén).
+ Dé dang thao tac khi thuc hién cudc goi di theo ting dia chi.

Hién tai tong dai c6 kha nang két ndi véi 64 kénh (truc thong va quay sd), Téng dai
c6 kha niang mo rong két ndi khi co yéu cau. Cac thué bao nhéc thang hodc quay sd tir
cac hé théng khac
5.8.5 Thiét bi Ghi ém

Ghi am cac cudc dam thoai ctia KS diéu hanh véi truc ca cua nha may va tram dién,
nhim phuc vu cho phén tich cac tinh hudng su ¢ trong diéu hanh HTD.

Hién tai Trung tim dang c6 2 thiét bj ghi am:

Thiét bi ghi 4m cong nghiép Marathon (thiét bi chinh).

Thiét bi ghi 4m dy phong 14 st dung card ghép ndi kénh va may tinh PC, dugc van
hanh khi thiét bi chinh c6 sy cé.
5.8.5.1 Thiét bi ghi am cong nghiép

Thiét bi ghi am s6 MARATHON PRO do hing ASC Telecom ché tao 1 mot thiét
bi ghi am hién dai c6 128 dau vao co thé ndi véi duong thoai, mdy TELEFAX hoac
thiét bi thong tin vo tuyén .. Viéc van hanh thiét bi thong qua ban phim; bong di dinh
vi tri “mouse” & mat trude cua thiét bi. Man hinh LCD ¢ phia truéc cua thiét bi sé hién
thi toan bd céc thong tin can thiét cho vi€c giam sat va van hanh thiét bi.

Ddc tinh ky thudt:

e (o6 khd nang van hanh lién tuc 24/24.
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C6 kha nang ghi 4m va giam sat dong thoi 128 cudc goi trén cac kénh.
e (6 kha ning mé rong ghép ndi (bang cach thém card ghép kénh).
e (o6 khd nang luu trir cao (100.000h).
e Vira luu trit dit liéu trén 6 cing vira luu trit trén bang ti.
e (6 thé giam sat tinh trang cua cac kénh thong qua man hinh giam sat kénh.
e (6 kha ning tim kiém céc cudc goi dd duoc ghi am theo cac tiéu chudn khac
nhau (theo thoi gian cudc goi, theo sé hiéu kénh...).
e (6 kha nang luu dit cude goi quan trong dé tién tra ciru trong nhitng dia chi luu
trir riéng.
5.8.5.2 Thiét bi ghi am dw phong (May tinh + Card Ghi am + Phan mém ghi Gm)

Hé théng ghi am dy phong sir dung card ghép kénh cim trén may tinh PC. Dit liéu
dugc ghi tryc tiép trén 6 cing clia may tinh. May c6 kha nang ghép ndi truc tiép véi
kénh truyén hodc ghép ndi voi ngudn tin hiéu 4m tan. Hé thong c6 giao dién tién loi
cho ngudi sir dung va cho kha ning khoi dong ghi 4m theo nhiéu cach, ngoai ra con c6
nhiéu tién ich khéc trong viéc luu trir va tim kiém cudc goi.

5.9 Cau héi on tap chuwong

Cdu 5.1: Muc dich viéc phan cap trong hé thong SCADA cua EVN?

Cdu 5.2: Nhiém vu chirc ning ciia timg cdap SCADA trong EVN?

Cdu 5.3: So do dau noi do lwong tin hiéu RTU?
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CHUONG 6: THIET KE MANG CONG NGHIEP VA SCADA
6.1 Cac buéc thiét ké mang cong nghiép

Nhiéu tai liéu tng dung mang cong nghiép duoc nghién ciru va trién khai [9], [28],
[30], [54], trong cubn sach nay tac gia mudn cung cap cho ban doc cac budc co ban dé
xay dung mang cong nghiép bang phin mém WinCC, tir d6 c¢6 thé dua vao Gmg dung
cu thé trong cong viéc.

6.1.1 Xdc dinh yéu cau hé théng

Tir yéu cau hé thdng dit ra, tac gia ndm rd nguyén 1y van hanh cua hé thdng, phan
tich tirng chtrc ning thanh phan ma chu dau tu yéu cau. Khao sat cac diéu kién thuc té
vé hé théng can thiét ké nhu thuc dia, khong gian, co sd ha tﬁng va nhu cau st dung.
6.1.2 Phwong dn thiét ké lia chon cdu hinh mang

bé xuat 2 phuong an trd 1€n, phan tich tirng phuong an vé mat kinh té va k¥ thuét.
Tinh todn gia thanh cic phuong 4n va giai trinh cho chi dau tu dy an. Lya chon va
chét phuong an cho phu hop véi tinh hinh thyc té va theo yéu cu cua cha dau tu.

6.1.3 Xay duwng vao/ra(l/0)

Xem xét hé théng mang 13 mot tong thé khéi théng nht co cac dau vao va dau ra,
xac dinh tung dau vao va tung dau ra mot cach cu thé vé sb lugng, loai tin hiéu $0,
tuong tu, roi rac, lién tuc cho dbi tuong muc dién ap, dong dién, phuong phap hién
thi...

6.1.4 Luwa chon thiét bi mang

Twr so do cau trac, ta xac dinh céc thiét bi, thanh phan c6 trong hé thong mang bao
dam réng cac thiét bi la déng b va c6 trén thi truong thuong mai. Liét ké danh muc
thiét bi theo dang bang hoac theo thu tu cép mang. Can ctr trén 1/O dé xac dinh loai
dau vao va loai dau ra, thiét b, giam cép TU, TI, chuyén ddi Tranducer. ..

6.1.5 Xay dung thudt todan

Thuét toan dugc xay dung dua trén nguyén 1y va I/O, viéc xay dung thuat toan dua
trén nguyén tic chung cia “tin hoc” bao gém khéi bit dau, két thac, khéi diéu kién
kién, khdi chap hanh, khéi dau vao, khéi nhap liéu, khdi doc...

6.1.6 Viét chwong trinh
Can ¢t trén thiét bi Ira chon, nha thiét ké viét chuong trinh dya trén céc tiéu chuén

IEC1183 ¢ cac dang LAD, STL, FBD, IL, C
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6.1.7 Kiém tra danh gid két qud
Tién hanh mé phong, danh gia ting kich ban c6 thé xay ra cho chuong trinh, phan
tich timg kich ban va nhan xét vé tinh k¥ thuat cta hé thong.
6.2 Thiét ké mang MPI

6.2.1 Phan mém thiét ké mang
Mot thiét bi phan ctmg két ndi véi PC ciing c6 thé xem 1a mot 16p mang, giao thirc

truyén thong giita ching dugc goi 1a MPIL. Céc budc khdi tao mot mang MPI nhu sau
[28]:

Khoi tao Dy 4n va thiét 1ap giao dién

- Chon muc file/ new/ dat tén cho du an (project) vi du dat t€én mang MPI, mac dinh
tat ca cac thiét bi S7-300 trd 1én déu c6 hd trg mang MPI nén chung ta khong can chén
vao du an.

- Chén tram S7-300 vao mang MPI theo sb tram can st dung (Hinh 6.1), cu thé &
day chen 2 tram S7-300.

."‘J SIMATIC Manager - [mang_MPI -- DAKTDVMang CM\wdy\mang_MPI] [
%File Edit Inset PLC View Options Window Help
O & | & : 2 g | B - EEE | < Mo Fiter > - E@ BB

mang_MFI MFI[1] Tram1 iTrame;

.'-; SIMATIC Manager - [mang_MPI -- DAKTDVMang CNywd'mang_MPI]

&P File Edit [Insert| PLC View Options Window Help

O = | 87 Station 3 1 SIMATIC 400 Station :
Subnet » 2 SIMATIC 200 Staticn
Pregram 2 3 SIMATIC H Station
T z 4 SIMATIC PC Station
7 Block 5 5 Other Staticn
M7 Software 3 il
TPG/PC

Symbol Table r
Hinh 6.1: Thiét ldp giao dién cho mang MPI

6.2.2 Thiét Igp cdu hinh phan cieng cho cdc tram
- Nhép dup vio timg tram, dup hardware dé md cira s6 cdu hinh “HW Config”. Tir

ctia s6 cAu hinh nay chon thu muc Simatic 300 thu vién bén phai lan luot Simatic 300/
Rack 300/ Rail dé thiét 1ap Rail cho cac thiét bi can gén lén Rail tré thanh mot tram.
Mic dinh cac Rail 1a slot 1..11, trong d6 slot 1 danh cho nguén PS-300, slot 2 danh
cho CPU -300, slot 3 tr¢ di 1a cadc modul mé rong hodc 1/0.

- Tuong tu, nhu dat Slot ta tién hanh dat toan nguén, CPU, /O can thiét, két qua
thiét 1ap cdu hinh trén. Trudong hop nay chon CPU 312C v3.3, c6 tich hop sin
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DI10/DO6, dia chi mac dinh 124 va Counter c6 dia chi 768. Mot hé théng phﬁn cung

PLC S7-300 tré 1én can phai c6 cdu hinh phan cimg gidng hoan toan so voi thuc té thi

hé thdng n6 méi chay dugc [55].

% HW Config - [Traml (Cenfiguration) -- mang_MPI] EI@

Wl Station Edit Insert PLC View Options  Window Help - [|=| =
D& 8 & din gl |{h 3 %R N2

= Bl x|

=ld Find: | L

1 PS 307 10A -

z EHUGRE | Prafile: |Standard ﬂ

22

24 E=-F SMATIC 300 -

3

4 -1 CP-300

] ad | =3 CPU-200 =

4| m

@0 CPU 312
@0 CPU 312 IFM

ﬂ:l 0] UR

Slot Module
PS 307 104

2+ CPU T2
EES7 312-5BD00-04B0
- EEST 312-5BDM-0ARD
Order number Fi. | M. |1 |G EJ (] BEST 312-BBE03-08E0

GES7 307-1KAD0D-0AA0 -

E|{:| BE57 312-5BF04-02B0

fhiee m

BES7 312-5BF04-0ABD :
B-3 CPU 313

@0 CPU313C

m (T3 o ar 0 no

EES7 312-BEFD4-04R0 - £,

wiork memony B4KB; 0.1ms/1000 instructions; | e

DI 0/DOE integrated: 2 pulse outputs (2. 5kHz); 2

channel counting and measuring with incremental

Hinh 6.2: Cau hinh phan cirng cho tram

- Pbi voi CPU tram loai giao tiép mac dinh MPI, dia chi mang 1a 2 (c6 thé chon tuy
y tu 2 tr¢ di, dia chi 0 dang cho Host PC, 1 danh cho HMI).

- Nhép dup vao CPU thay d6i networked tir No > MPI tdc do 187.5kbps va thay
d6i dia chi /O mic dinh tir 124/125 sang 0/1.

Time-of-Day Intemupts I Cyclic Intemrupts 1 Diagnostics,/Clock 1 Protection 1 Communication ] General Addresses I‘”DU‘SI
General I Startup ] Cycle/Clock Memory I Retentive Memory ] Intemupts ]
Inputs
Short Description: CPU 312C
Viork memory 32KE, 0.2me/ 1000 insinuctions, DI10/D0B infegraled, 2 <& g o mane

pulse outputs (2.5<Hz); 2 channel counting and measuring with

(e}
incremental encoders 24V (10kHz): MPI connector: singleier End 1 OB1FI :I

corfiguration up to 8 modules; firmware V2.0 -

Order Mo/ fimware: 6EST 312-5BE03-0ABO / V2.0

[ System default

Name: PU 312C]
Interface
Type MPI
Address: 2

I Outputs
Start 1 Process image:
End 1 0B1PI

Networked: Mo Properties... I™ System default

Comment

Hinh 6.3: Khai bdo phan cirng va cau hinh dia chi

- Tuong ty, ta thyc hién cho tram s6 2 véi dia chi mang 3, thay ddi cu hinh mac

dinh béng mang MPI, tdc do 187.5kbps, dia chi I/O 0/1. Trong d6, CPU cua tram 2 lya
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chon 313C-2DP c6 hd trg mang Profibus nhung trong truong hgp nay khong sir dung

mang ndy. Nhu vdy, ta hoan thanh cai dt ciu hinh phan cimg cho céac tram con.

.,'-; SIMATIC Manager - [mang_MPI -- D:\KTDVMang CHYwdymang_MPI]

== E
% File Edit Insert PLC View Options Window Help
0w |&f 4 B2 g |9 % 0o - B OEE < No Fitter > - HEm BEM
2 mang_MPI lly Hardviare CPU 31302 DF
E-El Trami
E‘"' CRU 312C E@ HW Config - [Tram2 (Configuration) -- mang_MPI] EI@
-z ST R 2
EEI Srsﬂ:z:i ) WY Station Edit Inset PLC View Options Window Help _[[&]x
g Blocks D2 5 & s s [ 2| 92 | 2
- Tram2
=~ cPU HEC2DP ozl
E-{z7] 57 Program(3) =0 UR el | at i
B Sources 1 PS 307 10A - -
----- {03 Blacks 2 CPU 313C-2 DP ~|| || Prafie: | Standard |
X2 P 3
22 DITeD078 - FROFIEUS DF i
24 Courtt - PROFIBUS-FA
3 =% PROFINET 10
7 = | |||=E sMaTic 300
| m@c

Hinh 6.4: Cau hinh phan cimg cho tram 2

6.2.3 Thiét lgp giao dién mang

- Mo giao dién mang bang cach nhap dup vao biéu tugng mang MPI trén ctra cua

du an, nha"lp chudt phai chon muc Define global data.

%E mang_MPI (Metwork) -- DAKTDVMang CNvwdimang_MPI

MPI(1)
MPI

ol x|
Bnd | atlagl

Selection of the network

T Copy
Tram?2 Dl
e Define Global Data
oe
H 'H Print parameters...
3 2

Rearrange

Object Properties...

Alt+Return

Ctrl+C

Del

Hinh 6.5: Cau hinh mang MPI

-3¢ PROFIBUS DP
B2 PROFIEUS-PA
=52 PROFINET IO
& Stations
D Subnets

i MPI(1) (Global data) -- mang MPT

Tram1y
GD CPU 312C
1 |GD
2 |GD
3 |GD
4 |GD
5 |GD
6 |GD
7 |GD
8__|GD
3 |GD
10 |GD
1 |GD
12 |GD
13 |GD
14_|GD
15 |GD
16 |GD
17 |GD
18 |GD
19 |GD
ET—

Hinh 6.6: Cira s6 lruyén nhan dir liéu gitta cac CPU

[E=3E=hT
I I
Select CPU ]
Entry point: Wiew:
[Project | |Component view - @ Offine
Hame Storage path
[mana_MP1 =] |P:AKTD Mang CNtvdbmang P
=8P mang_MPI
Traml H
Tram2 1
Objectname:  [CPU 313C-2 DP
Object type: |EPU ﬂ )
Cancel Help
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Sau khi xuat hién giao dién Global data, nhap chudt phai vao Menu thanh ngang
trén cho CPU... hién ra ctra sd lya chon CPU twong tng moi cdt 1a mot CPU & day co
2 CPU chon cho 2 ¢6t nhu Hinh 6.6:

Bang Data mac dinh 1a nhan, vi vay ta chon ché do truyén béng cach nhép chuot
phai chon Sender (giri). Cac dit liéu truyén thong co thé Bit, Byte, Word, Dword, cac
dir 1iéu khai bao trong bang khong duoc trung dia chi, khong dugc dang xen vung nhd.
Str dung bién trung gian M dé 1am bién ving nhan. Tién hanh bién dich khéng 16i, cac
dia chi phai dat gidng v6i ban dau thiét 1ap dia chi I/O phan ctng ctia CPU timg tram.

@ MPI(1) (Global data) -- mang_MPI

Traml}y
CPU 312C

Tram2y
CPU 313C-2 DP

....... M0 0
M 2

Compile GD table )

GD Lizt of Messages:
Global data table D:ARTDAMang

Cornpiling was complated

0| 00|~ | o | on | L | e o3 [ =
[
o

Lol
==
(]
o

Hinh 6.7: Thiét ldp dir liéu truyén nhgn cho mang MPI
6.2.4 Ldp trinh cho hé thong
Lua chon khéi 1ap trinh chinh OB1 dé thuc hién chuong trinh giéng nhu cac chuong
trinh logic S7-300.

& OBL - mang_MPI\Tram1\CPU 312C = |[= [ 2= | || 43 OBl -- mang MPLTram2\CPU 313C-2 DP el fE ] =]
Contents Of: 'Environment\Inte Contents Of: 'Environment\Interfac
=48 Inctertace [Nems =
@@ TEMP A @4 TEMP @ [TEMP
= =
7 e
E Network 1: Title:
10.0 MOVE Q3.0
] |
EN ENO —( )—{
1T M3.0 Q0.0
| |
LI

I0.0 M2.0

[ —

OUT —MB3

™ r < r

Hinh 6.8: Giao dién lgp trinh cho CPU mang MPI
Sau khi 1ap trinh luu toan bg hé théng bién dich “compiler” va nap c4u hinh xuéng
PLC thyc té dau ndi day qua RS485 ciia cac CPU duoc hd trg ¢6 sin trong tat ca cac

PLC S7 -300 tré 1én (khong can modul mé rong).
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6.3 Mang Profibus
Tuong tu nhu mang MPI, mang Profibus dugc xdy dung dua trén rat nhiéu phﬁn

mém khac nhau cia céc hang nhu Siemens, ABB, Albenroll... Sau day cac budc co
ban dé thiét ké mang Profibus dua trén nén Step 7 ciia Siemens [40].
6.3.1 Tao giao di¢n truyén thong (vi du mang Profibus)

- Tao mot du an (Project) dat tén du an, chén s6 tram mong mon bang cach Insert/
Station/ Simatic S7-300 hodc 400. O phﬁn nay chon sb tram tuy thich va chon tram
cho phi hgp yéu cau bai toan ciing nhu phan cing.

- Tuong tu chén mang gdbm MPL Profibus, Ethernet... bing cach Insert/ subnet/
Profibus.

&, SIMATIC Manager - [Profibus_3_PLC -- D:AKTD\Mang CN\vd\Profibus] o= =]
% File Edit Insert PLC View Options Window Help -8 %
0= g? 2 % Bn e : |:NOF|Iter> jvﬁ %?& %Em k?
=3 SIMATIC 300[Master) BB PROFIBUS() SIMATIC 300(Slavel]

SIMATIC 300[M azter] SIMATIC 300(5lavez)
SIMATIC 300(Slavel)
E-FE SIMATIC 300(5lave2]

Press F1 to get Help.

Hinh 6.9: Giao dién cho mang truyén théng Profibus cho 3 tram S7-300
6.3.2 Cdu hinh truyén thong cho tirng tram PLC

@ HW Config - [SIMATIC 300(Slave2) (Configuration) -- Profibus_3_PLC] (=@ =] 5~
@l station Edit Inset PLC View Options ~ Window Help Eo
DB B S s & ||[fh 22| 8 | w2 —
=3(0) UR Properties - DP - (R0/52.1) =5
@ Addresses {|Operating Mode | Gorfiguration ] Clock ]
o
" DP maste

(* DF slave

est, commissioning, routing

Master: Station
Module
(P m - Rack (R} / slot (S)
:I:I [0] UR Diagnostic address: 2046
Slot M odule Order... | Fi... Address for "slat” 2 2045
CPU 313C-2DP BES7 31¥3.3|3
L5
TWIEDGTE
Linart
Cancel | Help

Hinh 6.10: Thiét ldp cdu hinh phan ciing cho tram Slave 2
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Pau tién thiét 1ap tram t& (slave) trude: nhip dup vao Hardware cta tram té trude,
khai bao Rack S7-300; lwa chon CPU phu hop, néu mang Profibus DP thi chon CPU
c6 DP nhu CPU 313C-2DP cho tram t& Slave2; chon Subnet Profibus 1.5Mbps,
Address 4. Nhap vao Rack X2 DP dé thiét 14p mang DP cho Slave 2 nhu Hinh 6.10 dit
tén DP Slave 2, chon thudc tinh DP slave (méac dinh DP master).

Vao Tab Configuration dé thiét 1ap dia chi I/O giira Master va Slave, bang cach vao
New... (mic dinh address 0) 1a tiy ¥ theo s6 lugng I/O cua ting tram, trudng hop nay
chon Address Input 4 tring v6i dia chi mang DP (tic 1 cau hinh 4.4.x) . Tuong tu
thiét 14p cho dia chi Output ciing 4; ciing nhu thay dbi dit liéu truyén thong c chiéu

dai Length 1 byte.

e o W e (e S|
Mode: m [Master-glave configuration)
DP Partner: Master Locat Slave
l—_| DP address: ’47 r
,7 M arme: ,DF'i ,7
| l—_| Address type: ,7
,7 Address:
[ "Slat': [ |
l—_| Process image: ,W‘
| - [
Length: Comment;
Lnit:
Consiste "
ak, ‘ Apply | Cancel ‘ Help ‘

Hinh 6.11: Cdu hinh giao tiép I/O cia tram Slave véi Master
Két qua sau khi thiét 1ap cau hinh cho dia chi cap mang DP 4 va dia chi I/O cho
tram Slave 2 nhu Hinh 6.12.
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Properties - DI16/DO16 - (R0/52.2) |5 Properties - DP - (RO/52.1) E.
General  Addresses ]|nput5 ] General I Addresses] Operating Mode ~ Corfiguration ]Gnck I ]
Inputs
Start: @ Process image:
End: 1 OB1PI
[ System defaul |
| M3 Master-slave configuration
Outputs Master:
Station:
Start: Process image: Comment: | P
End: 125 OB1PI ¥

™ System defautt

: Cancel Help
Hinh 6.12: Két qua thiét ldp cdu hinh tram Salave 2

Thong thudng ngudi ta bd mic dinh cua dia chi I/O trén CPU va thay bang dia chi
pht hop véi phan cing trén CPU thudng dia chi 0 va luu & compiler. Tuong tu, ta
thiét 1ap cho tram Slave 1 véi dia chi mang 3, dia chi I/O ciing 3 va két qua thé hién

trén Hinh 6.13

Properties - DIL6/DO16 - (R0/52.2) N B3 properties - DP - (RO/S2.1) . B
General Addresses ]|I'|Pth5 1 General I Addresses] Operating Mode  Corffiguration IClm:k ]
Inputs
‘ Line | Mode | Partner DP a... | Partner addr. | Local addr. | Length ‘ Consiste ‘
Start: 0] Process image = o 3 EE
- - es

End: 1 0B1PI
[ System default ﬂ

il

Outputs

Start: 0 Process image
End: 1 CEIE New... Edi... Delete

™ System default

MS Master-slave configuration
Master:
Station |
Comment: ‘

[
Cancel | Help | 0K | Cancel Help

Hinh 6.13: Két qua thiét ldp cdu hinh tram Salave 1

- Va cudi cung 1am cho tram chu (Master), st dung CPU 314 DP v3.3; tén DP
Master, dia chi mang DP 2. Vi day 1a tram chu nén ta khong thiét lap dia chi I/O cho
n6 tir New... thay vao do ta thiét 1ap CPU trén mang Profibus Matster & budc 3.

Budc 3: Thiét 1ap CPU giao tiép mang Profibus

- Sau khi thiét lap CPU va céc dia chi cép mang, ta tién hanh thiét 1ap CPU mang,
bang cach vao muc Profibus DP/ configured Station/ CPU 31x, kéo va tha vao dudng
mang khi xuat hién ddu +/ chon CPU ciia tram Slave 2/ couple.

- Sang Tab configuration lan lugt chon dia chi giao tiép giita Slave 2 voi Master &
lan luot line 1 va line 2 (mg véi input va output. Néu DP slave 2 1a input thi Master 13

output dia chi c6 thé chon tuy ¥ & Master nhung khéc véi cac Slave ban dau. Vi cac
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CPU nhiéu I/0 nén ta chon dia chi 6 cho khong tring lip cac dia chi I/O khac. Pia chi

I/O master 13 6.x dia chi salve 2 1a 4.x ké ca input va output.

General Coupling |Conﬂgumt\on|

DP slave properties - Configuration - Line 1

- Configured Siave Controllers | I ode: 5 = [Master-slave configuration)
Corfigured slave cortrollers can be coupled with the PROFIBUS master.
Select a slave and click "Couple™: - DP Partrer: Master r Local: Sla
[ PROFIBUS [ Address | in Station Slot DP address: 7 = DP address:
CPU313C-2..  PROFIBUS(1 3 SIMATIC 300{Sla 0/2/1 ||
Paicru 313C-2.. PROFIBUS(1) 4 SIMATIC 300(5la...  0/2/1 Mame:
|| | Address type: Output = Address tipe:
Address: 3 tcldress:
I s
(C:D‘E\ Process image: R Pracess image: Iﬁ
DP slave properties ' g Interrupt OB vl Diagnostics address: I
General | Coupling  Configuration I
Length: Comment;
Unit:
Consistency:
|
(]
' :

Hinh 6.14: Cdu hinh dia chi I/O cho Master
- Tuong tu, ta tién hanh thiét 1ap giao tiép CPU thir 2 cho Salve 1 (va c6 bao nhiéu

Slave bay nhiéu CPU dugc thiét 1ap giao tiép dia chi /O cho mang Profibus. Dia chi

I/O ctia Master 1a 5.x khi giao tiép v6i Salve 1. Két qua nhu Hinh 6.15

DP slave properties L ® |
General I Coupling Cenfiguration |
Line | Mode | Partner DP a... | Partner addr. | Local addr. | Length | Consigte... |
1 M5 2 05 | 3 1 Bytes it
2 M5 2 |5 03 1 Bytes Unit
1]
4
Mew... Edit... Delete
M5 Masterslave configuration
Master: {2) DF master
Station: SIMATIC 300{Master)
Comment: I =
QK | Cancel Help

Hinh 6.15: Két qua thiét ldp dia chi giao tiép Master véi Slave 1
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- Thong thudng ngudi dung chén mot sé khdi OB vao c¢é chire niang 1ap trinh mang;
lru va compiler cac két qua thé hién Hinh 6.16.

- Chén mot sb thiét bi c6 thé két ndi truc tiép voi mang profibus nhu bién tan cong
suét 16n cho céc dong co >100kW. Cu thé, vao thu muc Profibus DP/ Sinamics/
Sinamic G130, kéo tha vao duong ddy mang, chon mang, chon dia chi phu hop khi c6
thong bao. Thong thudng dia chi 0 danh cho Host PC, 1 13 mang MPI vi thé cac dia chi
tir 2 tré di ta c6 thé chon tiy y nhung khong tring nhau. Céc dia chi /O ¢6 thé trung

v6i dia chi mang. Tuong tu, ta c6 thé két ndi Encoder, Sensor va nhiéu thiét bi khac.

2 HW Canfig - [SIMATIC 200(Master) (Configuration) -- Profibus 3 PLC] = ==
m] Station Edit Inset PLC View Options Window Help -8 x
D@8 &8 s O R K
4 8%
={ Find: encoder LH
i - PROFIBUS(1): DP master system (1)
2 il CPU 3i4c-2 0P A J T T T T T Profle:  [Stendard |
x DF master 3 :
22 D24/D015 @ACPUIY [ gUCPU (ZESINANK (FHEVST20 | g sivoDE -4 PROFIBUS DP .
23 02 T | & -] Additoral Field Devices [
24 Court sl m - CR Dbext 1
25 Pastion - 4 - ClosedLoop Controller
[]--D Configured Stations
o - DP Y slaves
y = ; [ Closed-Loop Conraller
B0 DS
(] ENCODER
ﬂﬂ PROFIBUS(1): DP master system (1) -] ET 2008
w2 ET 2000
PROFIBUS addiess Module (Order number Fimware | Diagnostic address | Comment ‘
4 E CPU 313C-2 DP 2046
3 B CPU 313C-2 DF 2044
5 E SINAMICS G130/615(65L3040-0xA00-0xxx 2042
b B Y5120 GGF1 018-2AA10 2041
7 i SIMODRIVE sensor  |BFX2001-5xPxx 2040 F E ET 200eco BDI/A00 24 =

EES7 141-3BFO0-07A0 E
Digital input module D180 C24YV, grouping 8 ——

Press F1 to get Help. Chg
Hinh 6.16: Két qua thiét ldp CPU giao tiép va cdc thiét bi mang

6.3.3 Ldp trinh
- Sau khi chén mét s6 khdi can thiét ngoai OBI1 ta tién hanh lap trinh nhu céac

chuong trinh tmg dung S7-300, tuy nhién can chi y cac dia chi di dinh dang trong
mang Profibus.
Dia chi vao bén nay (dia chi 5) 1a ra bén kia, dja chi bét tay giita caic CPU v&i nhau,

khi d6 mudn truy xuat ra gi tri vt 1y can xac dinh dia chi ctia CPU thyc trén thiét bi.
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m

B8 brofibus_3_PLC (Network) -- DAKTD\Mang CN\wd\Profibus =N =R
PROFIBUS(1) L
PROFIBUS
|SIMATIC 300(Master) |SIMATIC 300(Slave2) L —
g CPU _.DP = CPU DR
i él:c-l:reshe" 1 gp;c.zisla\-ez 16DI
E m E E m
2 2 2 4 10
|SIMATIC 300(Slave1) == [SINAMICS
B CPu 0P i G130/G150
i HIC2 i save =] i
CP i
E B 5
I
] . b

£ OB1 - Profibus_3_PLC\SIMATIC 300(Master\CPU3C-... |- | &[]

2 OB1 - Profibus_3_PLC\SIMATIC 300(Slavel\CPU313C-2.. [ = |[ B[ & |

T 0BL  Profibus 3 PLOSIMATIC 300(SlaveZ\CPU313C-2.. [ |[ B % |

Contents Of: 'Environment\Intf

Contents Of: 'Environment\Intej

Contents Of: 'Environment\Inte

E-@ Interface ‘Name
(- TEMP & |TEMP
=l

0Bl : "Main Program Sweep (Cycle)"

|Comment :

B PR ricte:

10.0
|
|
Q4.0
/] -

E-@ Interface ‘Name
& TEMP @me ]

=l

E-@ Interface |Nama
4@ TEMP i | TEMP
=l

OBl : "Main Program Sweep (Cycle)"

0Bl : "Main Program Sweep (Cycle)"

Comment :

Ehve tworl. 1FESTIEN

< +

Comment 2

[ERvetwork 1HEEAEN

4.0
/1

Q0.0

< '

Hinh 6.17: Chuwong trinh ldp trinh cho cdc tram trong mang Profibus

6.4 Thiét ké mang truyén thong Ethernet qua Step 7
Mang Ethernet trong cong nghiép c6 ciu hinh gong v6i mang Internet ma chung ta

hay ding chuan truyén thong

6.4.1 Céu hinh phan cirng

Rj45 [18], [22].

Tuong tu nhu mang Profibus ta tién hanh chén tram S7-300 vao du 4n c6 tén

Mang_Ethenet S7, trong c4u hinh phan ctng S7-300 cin c6 moodul mé& rong cé thé

truyén thong dugc mang Ethernet tai Slot4.

Pé chon modul mé rong két ndi Ethernet, ta vao Simatic 300/ CP-300/ Industrial

Ethernet/ CP343-1 Lean chon

version phu hop.

- Thiét 1ap dia chi IP cho tram twong Ung tir ctra s6 Properties - Ethernet interface,

chon New, dit tén mang OK, quay lai ctra s6 ban dau dt dia chi IP (dat 192.169.0.10)

moi mot tram c6 mot dia chi IP riéng, dia chi Subnet mask mic dinh 255.255.255.0.

Mang truyén théng céng nghiép
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Properties - Industrial Ethernet

W - s

|\Ethemet(1)

‘D \KTD\Mang CN'wd'\Mang_Eth

‘dovancan

08/26/2017 07:32:13 FM
08/26/2017 07:32:13 FM

Properties - Ethernet interface CP 343-1 Lean (R0/54) &J
General  Parameters General l
Name:
If a subnet is selected, 57 subnet |D:
the nest available addresses are suggested
Project path
Storage location
IP address: 192168010 Loy pE pocc
(% Do not use router
Subnet mask 255.255.255.0 Author:
" Use router
Date created:
e Last modified:
Subnet Comment:
—not networked — New...
Ethemet(1)
Properies..
Delete |
0K Cancel ‘ Help | \LI

Cancel Help

Hinh 6.18: Cdu hinh dia chi IP cho tram
Thiét 1ap dia chi I/O cho CPU (vi CPU nay khong c6 /O tich hop sén) bét dau tir
slot5 1a DI16/DO16x24V/0.5A trong thu muc SM-300.

B HW Config - [SIMATIC 300(1) (Configuration) -- Mang_Ethenet_57] == |
E“] Station Edit Inset PLC View Options Window Help - 2] %
e sE & & i & |fh 2| 55 2
= olx|
=l I i
1 PS 307 104 A
2 E CPU 312 | Profle: | Standard ~|
3 .
4 CP 3431 Lean &
5 DI16/D016<24V/0.5A =|
T |
7 :
i @-_1 Pointto-Point
9 &3 CPU-300
0 = -0 Fri-300
-] Gateway
M- IM-300
&3 PS-300 =]
_ _ = B0 RACK-300 1
A li =3 5M-300
#-C3 Al-300
ﬂ ﬂ [0 UR -3 A1/40-300
=3 40-300
Slot| E  odule Order number Fi.. .. | Q.. | Comment | .[:| 01300
1 P3 307 104 BES7 307-1KADD-0RA - .43 DI/D0-300
2 CPU 312 BES7 312-1AE14-00B(V3.0 2 (] SM 323 DNEDD1G24W05
3 — P A AR AL A T
4 CP 3431 Lean BGKT 343-1Cx10-0+E 1.0 256..|256... BESY 323-1BLO00RAD E
5 DIG/DO16:24V/05s  [BES7 3231BL00-04A 4545 Digital /0 module DITE 24 + 1600 24V /0.5 A
B -
Press F1 to get Help.

Hinh 6.19: Két qua cdu hinh phan ciing cho tram Ethenet
- Tuong tu, ta tién hanh cho tram tht 2, chon CPU 315-2PN/DP v3.2 hd tro Finet va

Profibus. Chon dia chi IP 192.168.0.11, OK
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- o = H o g
D88 &&) meda D8 e
. B 1% CP 3431 Lean
—Fthemet(1y PROFINFTI0Svstem (10D | Properties - PN-I0 (R0/S2.2) Ié’ DITE/DOTB24V/0 5A
=0 UR I -
7 75307 10A 7 Media Redundancy ] Time-of-Day Synchron Properties - Ethernet interface PN-I0 (R0/52.2) M
CPU 3152 PN/DP General Addesses | PROFINET |
Genersl  Parameters I
[ | Short description: PNHO
Device name: rPMO—-

I™ Use difersnt method to obtain device name

¥ Support device replacement without exchangeable medium

Interface
| (] Type: Ethemet
Device number: 0
ﬂ. ) Bl Address 192.168.0.11
Slat Maodule Crder riumber Yos Properties..
1 PS5 307 104 BES7 307-1KADD-0840
2 ﬁ CPU 315-2PN/DP__ [6ES7 315-2EH14-0AF Comment
&Y MEAR
Rl W
AN AT
AN A
3
1
ok |

IP scdress: 182163011 S
* Do not use router
Subnet mask: |255.255.255.0
" Use router
I Use different method to obtain |P address Add ’—‘
ness.
Subnet:
— not networked —

New.

Properties
Delete

Cancel Help

Hinh 6.20: Két qud cau hinh tram thit 2 cho mang Ethernet
6.4.2 Thiét lgp cidu hinh mang

- CAu hinh doan mang Profibus, béng cach dup vao SlotX1 MPI/DP (mac dinh

mang MPI) tai 6 Type ta chon mang Profibus/ chon new/ tab Network settings/ chon
tdc d6 truyén 1.5Mbps va Profile 14 loai DP

o
D0 UR -
Ethemet(1): PROFINET-0-System (100) E -
1 [[ P i Brofil: | Standard
2 CPU 315-2 PN/DP "‘ L L CPU I
| ] -3 CPUBIIC2L
e—

- 2 P H0 CRU 1321
0PIR ot 1 Properties - MPI/DP - (R0/52.1) 1 | =y
KPR Port 2 ; " .

: General %Addresse: ] Opering Mnde] Corfiuration | Cock Properties - PROFIBUS interface MP/DP (R/S2.1) %4 Properties - New subnet PROFIBUS é
g Short Description. MPL/DP General  Parameters ‘ Generdl  Network Settings I
: Address 2~ T
1 Highest PROFIBUS
Address 126 [” Change
Name: MPI/DP Tranemission Rate 4545 (31.25) Kbps
53.75 Kops
terfage 1875 Kops El
[ype: PROFIBUS ~ ~
A2 hd
Networked: ~ No Properties.. Profie:
_‘—‘ Standar
o . Universal (DP/FMS)
. B! UserDefined
&0
Slat Modue Order umy
1 PS 307 104 BE57 3071 0K Cancel Help 0K j
2 [ CPU 3152 PN/DP_ |GEST 3152 = |

ey

Hinh 6.21: Cdu hinh mang Profibus trén tram sé 2
- Vao thu muc Profibus DP/ ET 200M/ IM 153-2 kéo tha vao dudng mang Profibus,
chon dia chi trong trudng hop nay chon dia chi 1a 9, OK.

- Tai Slot 4 chén I/0 cho thiét bj IM 153-2/ DI/DO-300/ SM 323 DI16/DO16x24V

chung ta c6 thé dit nhiéu modul IM 153-2 trong mang profibus chia chi cai thw 2 1a

16. Mdi mot modul IM 153-2 tuwong tng chén vao cac 1/0 cua chinh no.
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@ HW Config - [SIMATIC 300(2) (Configuration) -- Mang_Ethenet_57] = RCR )
E“] Station Edit Insert PLC View Options Window Help - .5 x
DB S o &l |Eh SR (N2
= =]
| | Find i thi
=(0) UR PROFIBUS(1): DP master system (1) )
1 PS 307 10A = T Prafile: |5tandald j
2 CPU 3152 PN/DP | : 5 :
(6) IM 153+ E IM 1631, Release 16 -
o il M— a IM 153, Release 16
X PO =l M M 1531, Filease 6
SZIE il N | M 1531, Release 7
X2FP2R Port 2 | 1M 1532
3 Ethemet(1): PROFINET-I0-System (100) | 1532
4 DI16/D016:24V/0.5A 1M 1532
5
6
7 H H|
v | i |
1l M b Al460-300
AQD-300
ﬂﬂ (16] 1M 153-2, Redundancy CiR rmodule
CP-300
Slot Module .. | Oirder Number | Address | O Address | Comment DI-300
1 _ = DI/D0-300
LE AW S SEST TARRANIET SRR [ SM 323 DI16/D01 Ex2d4V T
3 B TRcrean R BT
et DIE/DD16x24y/0.54 [BEST 323-1BLO0-OAA0 4.5 [ G 323 DIS/D0SDC24YA0
[ E Shi 323 DIB/D08xDC24v/0
§ 5M 323 DIB/D08:DC24v/0
f SM 327 DIG/DXE ;.
g 1 o e —
10 BEG7 323-1BLO0-04A0 E
N Digital [/0 module DITE 24 + 1600 24 /054 ——
12 s

Press F1 to get Help.

Hinh 6.22: Cdu hinh I/O cho hé théng Profibus cua tram 562
Két qua cua hé théng gom 2 CPU (tram) lién két nhau qua mang Ethernet v6i IP
192.168.0.10. va 192.168.0.11, d6i v6i CPU1 két ndi mang tu c6 MPI dia chi 2 con
CPU tht 2 duoc két ndi véi mang Profibus ¢ dia chi 2 véi cac I/0 thong qua thiét bi
I/O IM 153-2 ¢6 dia chi mang lan luot 13 6, 16. Va ta cAu hinh mang MPI cho tram 1
(CPU1) d tich hop san bang cach dap vao CPU 312 chon Properties chon mang MPI,
chon toc d 187.5kbps dia chi 2 két qua thiét ké cu hinh phan ctrng mang Hinh 6.23

%E Mang_Ethenet_S7 (Metwork) -- DAKTD\Mang CN'wd\Mang_Eth

Ethernet(1) 1
Industrial Ethernet
MPI(1)
MPI
PROFIBUS(1)
PROFIBUS

SIMATIC 300(1)

IM 153-2, 0l 5 5 SIMATIC 300(2)
Le=n
E =
2

Hinh 6.23: Két qua cdu hinh mang Ethernet cho hai tram S7-300
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6.4.3 Chon card theo co ché giao tiép TCP/IP

- Vi download chuong trinh xuéng PLC théng qua giao thirc TCP/IP nén chung ta
phai thiét 1ap card giao tiép LAN. Vao muc Option/ Set PG/PC interface, thiét lap dia
chi IP va download chuong trinh cho tirng CPU.
6.5 Cau héi on tap chuwong

Cdu 6.1: Khai bdo gi quan trong trong viéc xay dung mang cong nghiép?

Cdu 6.2: Thiét ké mét hé thong mang cong nghiép Profibus?

Cdu 6.3: Thiét ké mot hé thong mang cong nghiép chudn Ethernet?

Mang truyén théng cong nghiép va SCADA
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7.1 Hudng din sir dung Win CC

90

SCADA NHA MAY CONG NGHIEP

7.1.1 Tong quan WinCC
£ WinCCExplorer - DAKT TAP_WINCC\VD1\WDLMCP [ Active ] = | B
File Edit View Tools Help
ER=l A il o

E_gm Name Type
""" I Computer 3 Computer Comp
-1l Tag Management I Tag Management TagM
""" E Structure tag E: Structure tag Structt
""" A Graphics Designer A Graphics Designer Editor
----- =] Menus and toclbars = Menus and toolbars Editor
----- # Alarm Logging [ Alarm Logging Editor
..... T Tag Logging J;UTag Legging Editor
b Report Designer & Report Designer Editor
..... JE Global Script JBGIobaI Script Editor
_____ skt Text Library Editor
_____ 2, Text Distributor =T',Text Distri.bL.ltor Editor
_____ iﬁ' et Adminkstator !}ir User Administrator Edftor
= 5t Cross-Reference Editor

----- Fia Cross-Reference ) )
lllll A L e ey ﬁf Load Online Changes Edftor
..... Redundancy @ Redundan.cy Ed?tor
. J_U User Archive Editor
J-II.-jl ?isr':r:;;cnhcl:onization ':-?Time synchronization Ed?tor
; i Hom Editor
-4} Hom i Picture Tree Manager Editor
""" % Picture Tree Manager L-—J,, Lifebeat Monitoring Editor
L4, Lifebeat Monitoring #, 0S Project Editor Editor

-, 08 Project Editor

P i p

VD1

21 object(s)

Licensed mode

Hinh 7.1: Giao dién hé thong phan mém SCADA WinCC

- Thiét ké giao dién giam sat trong Graphics Designer

- Quan Iy bién Tag Management

- Canh bao Tag Logging

- Quan 1y nguot dung User Administrator

7.1.2 Thiét ldp thuéc tinh
Nut nhan Button:

Click chudt phai Properties/ Events/ Mouse chon ché d6 bin chudt (Press left) va
nha chuot (Release left). Click dup vao ché d6 chudt dé vao thudc tinh constant nhap

“1” d6i v6i Press left va “0” Release left, chi tiét trong tai liéu /28].
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in Picture
i Bct (7 Indirect [T Operator Input Messags

I - gk ’ “oo i Object Properties
| 8 Object Properties w : e Direct Cannection
EE 12 1
: SToP Button Biutton EIM Eull] Saticn) : urce:
Congtant
1 Ctrl+X [Properies] Evert | Propstties | Events
1 Curl+C e
Duplicate Executeinthe caszol maction) | | 2 " Executein the case of  Act
I [ louse Mouse Action & Inclre
...... (@ Paste Carl-V & Keyboard #
] Delete Del e leit & Focus i
] 5 i elease left & AR =
Customized object vl i & St Relense it &
L N £} Property Topics |Release right & &) Property Topics 9
OUR N | Geometry Geometry
Linking vl Colors Colors
Styles
pn Dialog... Sl
Properties Flashing Flashing
ey e Miscellaneow
| 7 Tags - Project: DAY Filling
: Pictures
Tanget G =
: S -
©) Curent Window B i Effects
Filter: § - | |

@ Direct Indirect &) STEP7 Symbol Server  » | Name Type Parameter Last mod
- WinCC Tags

Objec e Dbject Eloiily =& g Binary Tag £00 12/09/20]
30 Border Colr « | [ This abject Binasulas 12/09/20]
30 BorderWeight | | Bution2 -
0 Sadow Color ||| | Crclet I List of sl tags Einayitag
<ABpttsier - SIMATIC 57 PROTOCO
Authorization
© ol s Pl oI Soft PLC

Hinh 7.2: Thiét ldp thudc tinh mit bam

Po6i mau cia nit nhan bang cach Click chudt phai vao Properties/ Effects/ Global/

No bo thudc tinh mac dinh, chuyén sang muc Colors/ Background Color/ chon mau.

Néu mudn mau nén thay d6i theo chuyén dong thudc tinh 1ap trinh thi Click chudt phai

canh Background Color/ chon Dynamic/ ... chén Tag vao Expression (Tag mudn thay

ddi theo), tai muc Data Type chon Boolean, chon mau, xanh cho Yes -“1” va do -“0”

va thoi gian tac dong

250ms.

Hinh 7.3: Cai ddt thudc tinh nit bam
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- e N I o A - Ty
i Object Properties ‘_ 1] Object Properties ‘ |9 S
m Buttan Button1 m Button Button1 -
Properties | Events Properties | Events
=~ Button Attribute Sta.. Dynz = Button Attribute Sta... | Dyna.. | Upe | L.
rmaeometty 5 Border Color kN O
.. Colors Zx < Colors E 0
St_l,rles . 4] v gro d Colo e,
| .. Font V6.2] Windows style  Yes 3E 1 .. Font Fi Ed Dynamic Dialog... '
] - Flashing \.'\_'lnCC styl.e G_|°b3| i . Flashing Font Color e
Miscellanec | Display options Picture 3% Miscellanec |30 Border Color 1% St
S -Action...
.. Filling g 3D Shadow Color [k
- Pictures ... Pictures Tag...
- Effects ... Effects Delete
, T
Dynamic value ranges | ® | 3 | B Tags - Project: DAKTD\MANG_CN\EAL TAP_WINCC\VD3WD3.mcp
Ewvent name & 4 . I Dat : :
a1 A4 = EE ata source: [[Z1ETER 7 Svmbal Sarver
Tag > WinCC Tags
E xpression/Formula
- -Check
'DEN' E] @ STEP 7 Symbal Server * | Name Type Parar
&) WinCC Tags JDEN Binary Tag 200
! El, Internal tags -
Fiesult of the Expression/Formula Data T | Elv T a—p—_ ZjsToP Binary Tag Mol
e s : 1%l | z3sTART Binary Tag MO0
Walid range Back... Analog t Elv List of all tags
Boolean = [} SIMATIC 57 PROTOCO
Biit o] Soft PLC
Mo /FALSE =
L () Direct MNamed Connectior
Add Industrial Ethernet (
PROFIBUS ()
Remave .l TCpap s
4 [ + l 1
= ' T
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7.1.3 Giao tiép bién (Tag) noi

a) Kiéu dir li¢u trong WinCC

C6 nhiéu kiéu dir liéu trong WinCC, ¢ ddy gidi thiéu 3 kiéu co ban: Bit, Interger,
Real [42], [55].

+ Bit biéu dién trang thai s6 0/1, nhu cam bién On/Off, trang thai dong/md cua céac
thiét bi dién, nit 4n, cam bién, sw, cong tic to vi du M0.0, MO.1...

Déi v6i bit co cac ving nhé:

+ Interger: s6 nguyén 2 byte, 16 bit thuong tinh thoi gian, dém san pham, dém s6
luong & dang s6 nguyén tir 0-65.535 vi du MWO, MW2, MW4...

+ Real: dang s6 thuc c6 dau phay, biéu dién sb thuc nhu tuong tu, dong di¢n, dién
ap, ap sut, nhiét do vi du MDO, MD4, MDS...

b) Tag (bién) trong WinCC

Tag 1a bién dung két néi WinCC véi giao dién hodc véi thiét bi thuc PLC hay
HMI... ¢6 2 loai Tag ndi va Tag ngoai. Tag ndi dung dé tinh toan trong ndi bo WinCC
ma khong can két ndi v6i thiét bi ngoai vi.

Tag ngoai dung dé giao tiép WinCC véi thiét bi ngoai vi

¢) Vidu I: Tao 02 nat 4n On/Off cho Tag ndi va kiéu dir liéu trang thai

Khoi dong WiCC, dat tén cho du an (Project VDI1), tao mdt nhém Tag méi béng
cach lick chudt phai/ New group, dit tén TagNoi dé cho d& quan 1y Tag. Trong nhom
Tag chon Tag du tién 1a Den, kiéu dit liéu Binary, chiéu dai 1 bit
WincCErplore - DAKTDAMANG ChBAL TAR WINGOIVD LD LG =

File Edit View Tools Help

e B e

Er_g VD1 * | Name Type R — -
:  Script Taggroup 139 properties [
=8 -] TagLogglrigRt Tag group m,m
Properties of tag group — @‘ Properties of Tags
Gereral | Name Den
& Structur Eincl ] DataType : [Binary teg -
A Graphic: - ! Length 1
" Menus b . i Name: TagNoi z
= 4 Co e e Address Select
A Alarm Ly Py
) J,U Tag Log Paste Number of Tags o it :
&) Report Designer @ Froject-wide update © Computerdocal update
J:, Global Script = x
- JBE Text Library [ Tag synchronization
52 Text Distributor | Linear scaling
User Administrator Process Value Range Tag Value Range
-y Cross-Reference
/¢ Load Online Changes
- @ Redundancy Specify the name of the tag group
T3] User Archive
D) Time synchronization Data type of the tags from the viewpaint of the 05
-+ Horn
“% Picture Tree Manager ok | [ Cancd ][ ke
-, Lifebeat Monitoring
- ok || cancd |[ Hep |

|PressF1for Help. External Tags: 0 / License: 128 Li

Hinh 7.4: Giao dién tao Tag noi

Mang truyén théng cong nghiép va SCADA



93

Thiét ké giao dién trong muc Graphics Designer/ click chudt phai chon New Picture
dit tén TagNoi, mé giao thiét ké 1én va chon menu bén phai (Object Palette) v& vong
tron (biéu tuong den) Circle. Twong tu, ta thuc hién v€ 2 nat ON, OFF tr thu muc
Windows Object/ Button.

-fr File Edit View Armrange Tools Window Help
DncEr[XEZR D I[LP [
T Tahoma - 12 - T]B ,ﬁj

o Fld@Al(w

¥

+  Object Palette
. L '. Circle -
R - T A Ellipse Segment
el B ¥ i NP 0 N M Pie Segment
D . ----- ™ Ellipse Arc
D . I o Circular Arc
[ | - [ Rectangle
ORI IESE %% & 5 & 8 8 e g ] 0 o @ Rounded Rectang| _
[ -.[A&] Static Text
B ([E R R O B b BFE el e e e ] 57 Connector
(-] Smart Objects
Z°°m8m L Windows Objects
Pl | =5 coada sindn @iy Aes Jliihe dui s Fiaes S N A e ol R . " D Button
~v| Check Box =
= 1520 g P "=
=5 *2 Standard |E5 Controls |
n

Hinh 7.5: Giao dién thiét ké giao dién ON/OFF
bat thudc tinh cho dén, béng cach click chudt phai, Properties/ Effects/ Global color
schenme/ No, chuyén 1én muc Clolor/ Background Color chon mau twong tng luc
OFF- No/ Click chudt phai/ Dynamic... chon Tag Den chén vao Dynamic cua

Background, chon thoi gian tdc dong 250ms, chon Data Type 1a Boolean

Circle Circle1 Dynamic vaive ranges ] 2 758 | Change trigaer. | i)
i Event
Properties | Everts v Trgger |
Tag e
- Cirde Attribute Sta..  Dynd - B = =
Expression/Farmula
Border Color . §
o aaun debolel LA e [_ l Tag name E]
Sackground Color [ : d
: FAlEar T [V Result of the E xpression/Farmula
i Miscellanec D.ala Type :
Filling Valid range Bati, Analog Add Remove
\ Effect ‘Yes / TRUE — @ Boolean
- Mo/ FALS - - 1 Bit Trigger name Standafteycle
Eiiect Den 250 ms
Add.. b
H
Fiemove
H
@ Do not evaluate tag status |
" Tag status ") Quality Code |
|
" = :
1 BT : i~[H Rectangle i — — 2

Hinh 7.6: Pat thuodc tinh cho bién noi Den
Chuyén sang dit thudc tinh cho nut an (ON, OFF). Tuong tu nhu thudc tinh Den, ta
click chudt phai/ chuyén sang sheet Events/ mouse (chon hanh dong bang cach Click
chudt trai) dup vao Press left/ tai muc Constant/ chon “1-Yes” ttrc khi Click chudt bién

Tag bang “1”, tai 6 Tag cua Tab Target chon bién chén Tag Den vao, tirc khi c6 badm
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chuot 1én nut ON thi thiét 1ap bién “1” va tac dong dén bién Den. Tuong ty nit OFF
thiét 1ap 1én tai muc Constant/ chon “0- No” va ciling tdc dong dén Den khi No.
Nhu vay voi thudce tinh cua Tag ndéi DEN ¢6 2 mau mac dinh nén 1a do va co tac

dong 1a Xanh, trong Dynamics cua properties/ color va két qua nhu Hinh 7.7
A WinCC-Runtime - - @J( A WinCC-Runtime - - X

on OFF o . o

Hinh 7.7: Két qua thir nghiém Tag néi cho hai tac dong ON- OFF lén Tag “Den”
VD2: Tao Tag ) nguyén khi nhan nut 10, hién thi s6 10 va nhan sb 0, hién thi sb 0.
Tuong ty nhu vi du 1 trong chuong nay ta thuc hién vi du 2 cac budc ban dau gidng
nhau véi tén project. Giao dién thiét ké 2 niit nhan 10 va 0, phan hién thi s6 nguyén
duoc ldy tir thanh bén phai Smart Objects/ I/O Field (ving xuat nhap), dé tao thudc
tinh s6 nguyén hién thi ta click chudt phai vao ving hién thi thiét ké chon properties/

Output/Input/ Output Format, nhap s6 nguyén can hién thi.

-f Graphics Designer - [TagNci_Interger.pdl] ==
-fr File Edit View Arrange Tools Window Help
D r | XERo0c&d|lff| (*ARAK ([ Z2Z| Mo F( 228
T Arial v 12w ']‘3 ,ﬁjEJ
................................... » re [k, b D olabh, | T - W T
B | Opject Properties R ?
ml e 5 5 0 )
EmE | o . ol [ml22]z] voFen L Fisl!
mmE - : |- 4 |[ Propetes | Everts|
OO P o i ——
Bl 143 =-1/0 Fiel Attribute Sta.. | Dyna.. | Up.. L.
O | [ hae 0 | ] - Geometry | Fieid Type Output 3% o
o o8Bk 1 - Colars Input Value 00 3% O
Bl 5 5] .. Styles Output Value 0,00000 %% O
20 o SEa s s s e Rs R e - Font Data Format Decima
5 £ . ) SIS NAPI Output Format sl 7 o
L . Miscellanee |4pply on Full No iE O
cop| (gt s e e e e S o, Apply on Exit Mo 9 0
................................... . Limits
an Bl e e e S S B a T Clear on New Input Yes  AF O
wlEE S E e s - OUtpUINg | 1oy onInvalidInput No 5% O
CoEE e ) Fffects IHiddenInput No A% o

Hinh 7.8: Thiét lgp giao dién viing hién thi I/O s6 nguyén
Tao cac bién Tag sb nguyén, trong ving TagNoi bai vi du 1 ta tién hanh thém

Tag_Interger kiéu Unsigned 16 bit, nhu vy Tag sb nguyén da duoc thiét lap, vi thé, ta
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vao Graphics dé cai dit chén Tag vao ving hién thi I/O, click chudt phai Configuration

Dialog/ chén Tag trong 6 Tag, dat thoi gian tac dong 250ms, Output. ..

........ }[) l........_-nr
* | Name Type Param - . . . . .- :-l—'—'—'—'—' & Cut X »
i Den Binary Tag — cul
Duplicate
i ’ Paste Ctrl+V
Tag properties Delete Del "
General | Limits/Reporting Customized object 4 .
Properties of Tags Group ohject B |
5 angle
Name: Tag_interger Linking v
DataType [signed 1861t value B '
Length B?narytag ;
A Signed B-bit value
= Address Unsigned 8-bit value
_ gned 16-bit value
Adapt format Unsigned 16-bit value
Signed 32+bit value g
@ Project-wide updat: Unsigned 32bit value | | l: Ly
Tags - Project: D:\\KTD\M

F/0 ek Configuration i) ANG_CN\BAL TAP_WINCC\WDIWDLmep

v A4 =EE Data saurce: [[7]STEF 7 Symbol Server
WinCC Tags
Tag: Fiter: § -
Update 25 - - STEP 7 Symbol Server T — Type Paramel
3 Type B@ Win€Ealags /' Tag_interger  Signed 16-bit v...
(=} ﬂl, Internal tags :QDen Binary Ta
@0upt Olput  © 170 Fieid .8 TagNoi e
- 3 = TagloggingPRt
H Format q Script
— EI, List of all structure instanc
I 12 - [} List of all tags
3 E—
= r allly g )t il
— ]

Hinh 7.9: Két néi giita Tag interger va giao dién ving hién thi I/0
Tao thudc tinh cho nat nhan, click chudt phai Properties/ Events/ Mouse (thiét lap
trang thai khi co bam chudt trai), chon Press left C-Action vao viét chuong trinh C.
trong chuong trinh chinh, ta viét ma 1énh SetTagWord("Tag_interger",10) tirc 1a thiét
1ap mot Tag_interger c6 gia tri 10 khi c6 bam chudt trai, sau d6 bién dich. Tuong tu,

ap dung cho nut nhan “0” cling vay thay gia tri “10” bang gia tri “0”.

- 17 Object Properties @&.{ 5 Edit Action N s 15 [t
- =2 ® e
£ L (@ XEZAE X D% HEA U centhame ic!
: Propetties | Everts £ Project functions #include "apdetap h" A
(-4 Standard functions void OnLButtonDown(char* IpszPictureNarme, char* IpszObj[ |
=- Button Execute in the case of  Action 3 Intemal functions
| - Mouse Mouse Action & = . .
10 L) i ~ Keyboard SetTagWord("Tag_interger",10) 3
& cut Ctrl+X Focus Relense left C-Action.. [/ WINCOTAGNAME_SECTION START .
Copy Ctrl+C Miscellaneous | Press right VBS-Action, |/ syntax: #define TagMamelnAction "DMTaghName B
Duplicate 1 Property Topics |Release right inoxilagiD 1
Dupl Li L Direct Connection... P WINCC TAGNAME _SECTION_END
B2 Paste Ctil+V [
Delete Del P2z [/ WINCCPICNAME_SECTION_START -
s I, | ]
g P Souros code size. 438 Characters - F-Code size 210 Bytes =
Group object .
Miscellaneot
Lty 2 Filling d
Confiquration Dialog Bretures s i, . D
Effects
0 Error(s), 0 Warning(s) Line5  Column: 30

Hinh 7.10: Lap trinh Tag interger
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d) Vidu 3: Tao tag ndi voi 2 nit thay bang sé thuc nhu vi du 2.

Tuong tu nhu vi du 2, ta tao mot Tag_real trong intertag, véi kiéu dit lieu Floating
point number 32 bit. Bén cira sd Graphics Designer tao mot giao dién TagNoi_real.pdl,
thiét ké 2 nat va mot vang hién thi nhu trong vi du 2. Tuy nhién, trong vang I/O hién
thi can thay d6i bang cach chén Tag real. Vé viét code C cho nut nhin thay

SetTagWord("Tag_interger",10) bang SetTagFloat("Tag_real",1.5). Tuong tw, cho nut

0.5.

- - T W Ema T X = oo
8% WinCCExplorer - DAKTD\MANG_CN\BAL TAP_WINCC\VDIWVDL.MCP [ Active ] ﬂ Buttan Button1 L
A et
o - = - 5 o *
File Edit View Ton\s‘ I:LT - s = | I WA P EentName
O TP EE | [0 properticd . —_— Finclude ' apdetap b*
=% VDL o - Executeinthe caseof  Activ 0 Onl ButtonDown(char IpszPictureMams, char lps2C
b Generel | Limts/Reporting| Mouse Mouse Acti &
3 computer Mowse ouse Action n
OB oo Properties of Tags eyboar & |
B Tag lanagement Focus Release left & SefTagD'Word("Tag_real".1.5):
# Internal tags Name: Teg_real Miscellaneous ~ |Press right &
L@ script DataType : [ Foating-point rumber 32t IEEE 754 £)- Property Topics |Release right & [/ WINCC TAGMAME_SECTION_START
L@ Tagloggingft i Binary tag - Geometry /! synte #define TagNamelnAction "DMTagName"
] 2 Signed &bt vaiue i / next TaglD : 1
- & Taghoi Acdress Uneignd Ebk valus i Colors MGG TAGNAME _SECTION_END
& Structuretag Signed 16-0it value Styles
] Adapt format Unsigned 1656t valus Font
f Graphics Designer Signed 324t valuz /WINCCRICNAME_SECTION_START
(- Flashing i1 syntae #define PichlamelnAction "PictureName"

-2 Menus and toolbars

@) Project-wide updat Unsigned 32-bit value
i point number

oating 324t [EEE 754
Floating point number 645t [EEE 754

- Miscellaneow i nestPiclD: 1

of Alarm Logging Wit | e bl i Filing /1 WINCCPICNAME_SECTION_END
] TegLogging A Text tag 16bit character set - Pictures I3
-y Report Designer e Raw Data Type - Effects « m
1S pio i Process Value Range | Text reference
| 1O-Field Configuration | I
0000 w44 »uE Data source: [[7STEP 7 Symbel Server
: i 7IWinCC Tags
i . i — Fiter, § ¥
‘ ; Update 25 N
‘o a - STEP 7 Symbol Server Name Type Parameter Last mod
Tope =& WinCC Tage Tag_real Floating-point ... 12/09/201
)Dupt Ol @ 10 Fiekd ['El' Iﬂ;e;"a'l\jags ) Tag_interger  Signed 16-bitv... 12/08/201
- - ; -7 TagNoi 3 il
) b Binary T 11/09/201
25 0.5 5 TagloggingRt ZiDen Lol
Fomal £ Seript
- [ List of all structure instanc
i - List of all tags

Hinh 7.11: Giao dién va cai ddt cau hinh Tag noi real

Két qua thuc hién diéu khién nat nhan qua Tag noi va o0 text hién thj

A WinCC-Runtime -

_

25 4 wincc-Runtime -

1A

3.5

0,500

1.5 0.5

Hinh 7.12: Két qud thyc hién vi du vé Tag noi dang 56 thure

7.1.4 Xdy dwng dw dan tao giao dién don
Budc 1: Tao bién ni
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Khoi dong WinCC va tao mot du an (project), sau khi hoang thanh du an, ta tao céc
bién ndi (Internal Tag) START, STOP, LAMP c6 gi4 tri 1 bit, cac bién ndi nay khong
can két ndi voi cac thiét b thuc S7-300.
£ WincCorplore - DDWANG A TR e SO S N s 0
File Edit View Tools Help — ———— -

O |my 4 a5 a2 : :
Properties of Tags —

g WinCC_S7300 » | Name Type :
T 3 START
L0 Computer % script Tag grou g::“‘: i 3\
ey £ TagloggingRt Tag groug Rl | [Binarytag 24
il @CurrentUser Texttag8 Length: b 71 r
£ Senpt i @DeltaLoaded Unsigned Address: o Select
% TagloggingRt /a @LocalMachineName Texttag 8 Adapt format -
B Structure tag i @ConnectedRTClients Unsigned i i
-\ Graphics Designer {# @RedundantServerState Unsigned © Project wide update O Computeriocal update
4" Menus and toolbars ¥l @DstasourceNameRT Texttag 1 T
P g synchronization
-4 Alarm Logging ’! @ServerName Texttagl b )
131 Tag Loaging ' @CurrentUserName Texttagl Linear scaling
il @ServerVersion Texttagl Process Value Range Tag Value Range
9

-3} Report Designer
1 Global Script

~[EE Text Library

-5y Text Distributor

il User Administrator

o Data type of the tags from the viewpairt of the 0S5
~-Fa Cross-Reference

/'y Load Online Changes
-3 Redundancy
13 user Archive

L) Time synchronization

Hinh 7.13: Giao dién tao bién néi cho WinCC giao tié'p S§7-300 ao

[ ok [ cameel |[ Hep

Budc 2: Thiét ké giao dién
Mé cua s6 Graphics Designer, dat t€én S7 300 ao, dat thoc tinh cho cac ddi tuong
theo click chudt Events/ Mouse/ press left. Tai cot Action, bam chudt phai chon ngén

ngir C dé viét chuong trinh cho d6i tugng START, STOP, LAMP...

B Object Properties . A Bl 5 Edit Act LM L S
) perties i P s " > B Tags - Project: DAKTD\MANG_CN\BALTAP_WINCC\WinCC_S7300\WinCC_S7300.mcp ==
] oo il B [ 288 8 D és{%h}\ whp o A2 =EE » [[7STEP 7 Symbol Server
| 4 4 = E I
Propeties | Everts == Project functions Hin defap h” (7] WinCE Tags
Standard functions woid OnLButtonDownichar* If | Fiter [ -
- Butto mal functions !
T &B0L bit/ khei b?b\&n il g STEP 7 Symbol Server Name Parameter Lastmod
=GetTagBi("" £+ WinCC Tags
Keyboard B
Fey : sl IAME_SECT] e ZiLaMp 317087201
b [/ syntex: #define TagNamel = 5730020 ZisTop 314087201
Miscellaneous | Pre [/ et ToglD 1 EUE
Propeny Topies | e f [ WINCC TAGNAME_SECT] . S’:‘"fm”ﬁ( oy
Geometry +
| Colors L WINCCPICNAME_SECTH [ Listof al structure instanc
- Styles / syntax: #define Pichlamel [} Listof all tags
[/ et PiciD : 1

I WINCC:PICNAME _SECTI
i

<[

Hinh 7.14: Bdt thudc tinh cho cdc bién

Budc 3: Viét ngon ngit C vi du doan 1énh:

#include "apdefap.h"

void OnLButtonDown(char* IpszPictureName, char* IpszObjectName, char*
IpszPropertyName, UINT nFlags, int x, int y)

{

BOOL bit; //khai bao bien bit

bit=GetTagBit("START"); // doc gia tri tir bién START

if (bit ==1) / Néu bién ==1
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SetTagBit("LAMP",1); // thiét lap bién LAMP =1

}

Tuong tu viét cho cac bién can thiét c6 trong giao dién da thiét ké.

Truong hop bién dau ra ching ta can thiét 1ap 1ap mau sac va chén bién nhu sau:

chon Efeects dat hiéu ing Yes/No sau d6 chon Colors dé chon mau phu hop véi hi¢u

g d6. Tiép theo vao Background Color/ chon Dynamic Dilog/ chon ...

# | Object Properties . i Object Properties ? |-
[o[2]2] cice Erc] M Circlel =
Properties | Events | Propetties | Events |
= Circle i
iy bt i Eros L =) C:\rcle Attribute Sta Dyna. Up-.. | L.
: Border Color |8 d it Al Giobal shacow o
Border Background Col [ 3F ] i Colors Global color scheme Mo i O
- Styles E.ackgrnund Color TR 4 L Styles Object transparency 0 i
Flashing Fill Pattern Color B A O - Flashin
- Miscellanec M|;ce|\§nec
+Hiling Filling
- Effects g
i1 Object Properties ¥ (B |
§ Tags - Project: DAKTD\MANG_CN\BAL TAP_WINCCAWinCC_S7300AWinCC_S7300.mcp
2
E Circle Circlel - = *E”i 75 i Data source: STEP 7 Symbol Server
“WinCC Tags
Fropetties | Events Filer: -
(- Circle Attribute Sta... | Dyna.~ | Up.. [ L.
- STEP 7 Symbol Server
. Geometry |gorder Color - {F ) Eg Wmcc-ﬁ; . Mame Type Parameter
- Colors Border Background Col [ 3.4 O =) Int glt " LAMP Binary Tag
Styles Background Color [ = '_‘ B e e Z4sTOP Binary Tag
-Flashing  |Fill Pattern Color — Dynamic Dialog... /3 573000 ySTART Binary Tag
- Miscellanet C-Action... : ZathogglngRt
. Filling e { B Sop
Effects NESActinn . EI, List of all structure instanc
Tag... [} List of all tags
Delete

. I r

4 m

Hinh 7.15: Bat thude tinh cho bién dau ra/ dau vao ciia doi twong thiét ké giao dién

Tag/ chon bién ra LAMP/ tich 6 thudc tinh Boolean dé dat bién LAMP Yes/True va

No/Fase, chon lai mau sic cho phu hop va chon thi gian tré trong hop Tag.

Dynamic value ranges |t RS | - Y — =" i’ Object Properties | (r— ___
Event name Trigger ‘
E Circle Circle1
ExpressiondFamul Lore By, 15 hd Properties | Everts
xpression/Formula
;
LaMP D Tag name C] - Crde Ui
Result of the Expression/Formula DataT
ata Type
= Rem:
Valid range Back. |
gl | SR Trigger name Siandad oyce
Hokalol (= ©) Direct LAMP
Add
L

Hinh 7.16: Két qua cai ddt tham sé

Thiét 1ap thudc tinh cho chinh d6i twong, click chudt phai Properties/ effects chon

No, No trong muc Global shadow va Global color scheme, chuyén sang thu muc

Colors tai Background Color/ Dynamic Dialog van chon bién LAMP (thwc hién doi
mau START theo LAMP), thay ddi thoi gian va thudc tinh Boolean nhu trén.
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Ewvent name

Tag
Ezpression/Formula

LaMP

Result of the Expression/Formula

o Cam

) Com]

Data Type

Yalid range Back...
Yes / TRUE -
Mo ! FALSE |:|

) Analog
@ Boolean
) Bt

() Direct

Add...

Remove

@ Do not evaluate tag status

() Tag status

() Quality Code

99

Event: [TE'EI

Tag name

Add

Remove

Trigger name
LAMP

Standard cycle
250 ms

START

Budc 4: Xay dung chuong trinh S7-300

Hinh 7.17: Két qua mé phong trén Win CC

7.1.5 Mé phéng bién (Tag) ngogi trong WinCC
7.2 Két néi Win CC véi S7-200

Chuén bj phﬁn mém WinCC, Step 7 Microwwin 4.0, PC access va PLC Simulator
Budc 1: Xay dung chuong trinh S7-200
St dung phan mém S7-200 Microwin dé soan thao chwong trinh vi du On/off cho

s7-200. B¢ két ndi duge win CC can bang sysbol va sir dung ving nhd trung gian M

hodc V dé 1am lién két véi WinCC.

Bdng 7.1: Bdang sysbol cho chwong trinh vi du

EZ] Symbol Table

RN EEEE RN R S I R
L Symbal Address Comment

1 B at 0.0

2 Tat 10.1

£ Den (0.0

4 Bat_winCC k0.0

] Tat_winCC k0.1

=
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Chuong trinh xay dung trén LAD VD _S7 200 nhu sau:

| FROGRARM COMMEMTS
Metwork 1 Metwork Title
[ Metwork Comment
Bat:(0.0 Tat_winCC:k 0.1 Bat_winCC:kM0.0
| | | ;| fr )
| 1 I L
Bat_winCC:k0.0
| |
| |
Syrbal Address Coarmmment
Bat 10.0
Bat_winCC k0.0
Tat_winCC k0.1
Metwork 2
Tat10.1 Tat_winCC: 0.1
| | r )
1 | L
Symbaol Address Comment
Tat 10.1
Tat_winCC k01
Metwork 3
Bat_winCC:M0.0 Deni0.0
Symbal Address Camment
Bat_winCC b0.0
Den [RLIRN]

Budc 2: M6 phong PLC S7-200 ao

Khoi dong phin mém PLC Simulator repack, xuat file PLC di lap trinh
VD _S7 200 chuyén sang dinh dang .awl bang cach tir chuong trinh step 7 Micro/Win
chon Export, luu cung tén, ciing thu muc v6i chuong trinh 1ap trinh ¢6 dudi .awl dé mo
phong.

Tir phan mém mé phong chon Load program, chon file .awl vira xuét tir chuong

trinh irng dung.
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T8 7 200 Simulator 'm@ﬂg

—_ e

File | Simulator Connect WinCC  View Settmg He}p About

Load program

STL Commands
Check Pragram ’7

F& 7 200 Simulator

File Simulator Connect WinCC  View Setting Help  About

~5TL Commands

WAR
Bat:BOOL;
Tat:BOOL;
LD 0.0
0 w00
AN MO
= MOD
LD 101
= MO1
i LD w00
1 = Q0o

—Simulator Logs
S7 200 Simulator CopyRigh

— =000 OO e Gd

Simulator Logs
“5? 200 Simulator CopyRight by Pham Cong Ham -

Hinh 7.18: Két noi chwong trinh mé phong S7-200 Simulator véi chirong trinh vmg dung
Tao mot file notepad cho bang sysbol, copy bang sysbol bao gdm sysbol va address
vao file notepad vira tao c6 tén notepad winCC luu lai. Vao myc Connect WinCC/

Load Sysbol chon file noterpad winCC ctra tao.

%s:r‘ 200 Simulator - | =& = _Il

p/iew Setting Help About |

ﬂ Import Symbols

—Simulator Logs Close |
|5? 200 Simulator CopyRight by Pham Cong Ham i
£3 Symbol Table '
s g el cus s e s s b
L ] Symbaol Addre tepad_winCC - Notep
7
> Tal File Edit Format WView H
3 Bat 10.0
2 Tat 0.1
Den Q0.0 -
5 at_wincc MO. 0
5 t_winCC MO.1

Hinh 7.19: Khai bdo bién va két néi mé phong véi PLC
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Luc nay chuong trinh Gng dung di duoc két ndi t6i PLC Simulator thong qua file
noterpad winCC.txt (chwong trinh Step Micro/Win khéng can luc nay).

Budc 3: Khoi tao WinCC va xay dung chuong trinh giao dién

Khoi dong WinCC va tao mdt du an (project) c¢6 tén WinCC_S7200, tur File/ new

dit tén va chon duong dan

# WinCCExplorer - DAKTD\MANG_CN\BAL T,

I File Edit View Tools Help
EEIN AR = ()
e 1
WinCC Explorer @lﬂ_hj Mame
Computer
Create a Mew Project i Create a new project M
_ @ Single-Jzer Project Praject Path
L{\ Create
Qﬁ\ () Multi-Uzer Project C3bal spo it
e Project Mame: Folder
s ; WwinCC_57200 []
@ () Chent Praject b
Help
Mews Subfolder:
WinCC_S57200
% (") Open an Existing Project
Y'ou cah use thiz dialog box
to create a new WinCC 7
project. Dirive:
Lok ] [ Concel | =D -

Hinh 7.20: Giao dién tao dw an trén WinCC
- Thiét 1ap két ndi PLC véi WinCC: Trong winCC c6 2 loai bién (tag), bién ngoai
va bién ndi, dbi voi két ndi can sir dung bién ngoai. Vao muc quan 1y bién Tag
Management, click chudt phai chon Add New Driver, trong trudng hop nay st dung
S7-200 nén thong qua OPC nén chon lya muc OPC (co s¢ dit li€u).

# WinCCExplorer - DAKTDAMANG_CN\BAL TAP_WINCC\WinCC_S7200\WinCC_S7200.MCP l = g
ontents
File Edit View Tools Help
= = Edit  View
O Ry = = e T
g T
E S WinCC /00 # Add new driver R— \
vu | <« Program Files (x86) » Siemens » WinCC » bin » - |$’| Sea)
- £t Structuret
— Organize + New folder
-
=" Menusang - = ¢ Favorites T \de e
roperties
A Alarm Log P! B Desktop L es |
’ 2 'Rl'ag L::?:}ghg # Downloads | internal g it
oo Report Designer .
J o Glpb | Seri g | Recent Places ‘Nl s ko
el Dlonak it SDConfigs | h-chs
gk e Lben L c | zh-TW Allen Bradley - Ethernet IP.chn
--[E, Text Distributor - r : =
7 ﬁ'} User Administrator 3 Documents Dl T e
?_’Ii e R J‘, Music +| Profibus DP.chn
/¢ Load Online Changes =] Pictures o ([ SIMATICS05 TCI.)IP.chn
[T Redundancy B Videos || SIMATIC 55 Ethernet Layer 4.CHMN | SIMATIC 55 Profibus FDL.chn
. SIMATIC 55 Programmers Port AS51... SIMATIC 55 Serial 2964R.CHM
1] User Archive — o
g Tirme synchronization Lol Computer || SIMATIC 57 Protocol Suite.chn || SIMATIC T Ethernet Layer 4.CHM
-~} Horn E_{ Local Disk (C:) || SIMATIC TI Serial. CHN || Simotion.chn
3% Picture Tree Manager s Local Disk (D)~ || System Info.chn

Hinh 7.21: Chon céu hinh OPC trén WinCC
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Tir OPC Group click chudt phai chon System Parameter dé thiét 1ap tham sé cho
OPC server. Déi voi trudng hop st dung co so dit 1iéu nhém, mang hay trén mdy tinh
c6 thé lya chon cho phu hop, trudng hop ndy ta md phong nén chon S7200Simulator
.Simulator.2 (S7200.0PCServer danh cho PLC thuc)/ click Browse Server, OK

£ WinCCExplorer - DAKTD\MANG_CN\BAL TAP_WINCC\WinCC_S7200\WinCC_ST200.MCP [ =] (2] |
File Edit View Tools Help
O mr| =3 eaEE 2 T
E";T}‘} WinCC_57200 “ | Name Parameters Last Change T
Computer | .
& OPC [tem Manager == E‘g

File View Options Help

icrosoft Terminal Services Computer... -

icrosoft Yindows Netwaork

‘web Client Network OPC weh sarver
WORKGROUP
OPC Uk server

=

New Driver Connection

System Parameter L

. Find...
j Alarm Leggin P
J_U Tag Logging -
l - : e 2
&) Report Designs roperties ® opr T.0P.1
5, Global Script ®T (IPCServer WinCC.1
FEF Text Library % OPC.SimaticNET 1 oy, E70W28 Server |,

- oy Text Distributor

i i}i User Administrator
_”'i Cross-Reference

"ﬁf Load Online Changes

[ Redundancy I
Hinh 7.22: Khai bdo Tag (bién) cho OPC

Thém tit ca cac bién vao OPC ctia WinCC

Select the desired OPS server from the list -

I
I

Budc 4: Thiét ké giao dién

Tu thanh menu bén trdi chon muc Graphics Designer/ click chudt phdi, New
picture, dit tén On_of S7200, dup vio tén dé mo ra cira s6 giao dién. va thiét ké giao
dién.

£ WinCCExplorer - DAKTDA\Mang_CM\Bai_tap_winCC\WinCC_S7200\WinCC_S7200.MCP

File Edit View Tools Help

SRS RARS I A

E-_# WinCC_57200 :-
Computer o Graphics hgner picture
= Tag Management

4 Internal tags 3
: pen
=1 oPC ~ /
.1l OPC Groups (OPCHN Unit #1) M HepicuE

I - Structure tag SE U AL
Graphics Designer Biges Select ActiveX Control
- Menus and toolbars Convert pictures
- Alarm Logging Convert global library
-l Tag Logging Convert project library

-+) Report Designer
_| :E Global Script
Text Library e

EL Ty IR R

m

Show information column

Hinh 7.23: Tao giao dién thiét ké
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Dit thudc tinh cho cac ddi tugng thiét ké trong trudng hop nay c6 2 nit ON, OFF

va dén hién thj. Nhép dap dé dat thudc tinh, chon tab Events/ chon press, sang cot

Action (hanh dong) click chudt phai lya chon ngén ngit dé moé ta thudc tinh (chon

ngdn ngit C) luc nay ta viét code hoic co thé don gian hon chon cac ham cé san trong

thu muc bén trai Internal functions/ tag/ get ( ldy gid tri bién) va set (thiét 1ap cho

A
bién).
<11 Ggaphics Designer - [On_off 57200.pd]
Jr File Edit View Amsnge Tools Window Help
D0 || X =S| | 55 object Properties
(1 [elzz]]
] . .
=T . [ Propetiss | Events
=l | : ) Multiple Selection
Om "~ Mouse
? et wepuREifd
mm , - ReserveEventl
om| on Miscellaneous
W - Property Topics
[ Geometry
- Colors
Zoom o Styles
2 - Font
400 &}- Flashing

o|8] %
||

® 7 Edit Action

Muliple Selection

- o X=Re

) Project functions

Executein the caseof  Action

hisussvhatian
Pressleft [
e I o C-Action,,,

Press right E
Release right #

VBS-Action...

Direct Connection...,

|

Delete

x

) e

4 A2

Event Nar

=\ Standard functions

e e funiond]

#include "apdetap.h”
void OnLButtonDown(char* IpszPict

{

i WINCC TAGNAME _SECTION_S"
i syntax: #define TagNamelnAction
i next TaglD: 1

i INCT TAGNAME_SECTION_EI

i WINCE FICNAME_SECTION_ST,
i syrtax: #define PicNamelnAction '
i next PiclD <1

A WINCT:FICNAME _SECTION_EN
i

Hinh 7.24: Lua chon thudc tinh cho doi twong trong ham thw vién co san

Thiét 1ap cho bién biang cach chon Tag/ set/ set TagBit (do nut don vi 1a 1 bit)/

Tag Name click ... bén phai dé chén bién luc dau chén tir phin mém mé phéng PLC

Simulator chon bién twong tmg véi giao dién. truong hop nay chon Bat winCC cho

nut bat.

Budc 2: Sir dung PC access dé lién két WinCC véi cac bién trong S7-200

Khoi dong PC access, chon File/ Import sysbol, chon file 1dp trinh PLC & trén

VD S7 200 (d6i v6i mo phong khong can dung PC access)
| (=) e B Project pea - $7-200 PC Access T

T Project.pea - §7-200 PC Access

S

Fies of type:  [Micro/WIN “rmp) - Cancel

T T File Edit View Ststus Tools Help
New CtrleN "I Import | Dl * X Em
Open... 0 fame = -85 Project Name ¢ [ Address Data Type Access
e e RS Bai_tap_winCC 5| & & e E- [%) What's New o, i P =
i U5 R Microwin Name ° Date modifiec! T -8 Microwin(comu) B Bat winCC  MOD BooL Rw
Save As... I -8 vp_s7_200 B Den Q.0 BOOL RW
[EVD_57.200 20/08/2017339CH 51 i P o oL i
Impert Symbols... BTatwinCC M0l BOOL AW
Recent File
< i L3
Exit
Flerame:  [VD_57_200 Open

Hinh 7.25: Két néi chwong trinh iing dung PLC S7-200 véi PC Access

7.3 Két néi Win CC véi S7-300

7.3.1 Tao lién két S7-300 do véi WinCC qua bién (Tag) ngogi
Bai toan vé tao mot du an cho Tag don bit (VD3)

Budc 1: Tao mét du an tén S7 300 ao, vao thu muc Tag Management/ click chudt

phai Add New Driver.../chon lga Simatic S7 protocol Suite.chn Néu st dung két ndi

v6i S7, tuong tu ching ta két ndi WinCC véi cac hé thdng khac. Trong giao thirc S7
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c6 nhiéu giao thtc con: Ethernet, MPI, Profibus, Slot PLC, TCP/IP... trong truong
hop nay ta chon giao thire MPI (két nbéi PLC S7-300 riéng) khong sir dung bién nodi

nita ma lic nay sir dung bién ngoai [56], [20].
O m oy XL s EE S 2

=
L WinCC_S7300 | Name e |0
; Computer . '.".‘Internal tags ey - >
ol ! | o
i q gei 1 SIMATIC 57 PROTOCOL SUITE WinCC atic &7 pr
" Internal tags - L
= 1| SIMATIC 57 PROTOCOL SUTTE £ WinCCExplorer - DAKTDVMANG_CN\BAI TAP_WINCC\WinCC_S7300\WinCC_S7300.MCP .
- I} Industrial Ethernet File Edit View Tools Help
- Industrial Ethernet () 2| = Bt o
M Jdo|my =3 -3E482
=-
i o WinCC_S7300 =
- I Named Connections 2 {tg.'nc - | reme
7 omputer
-l PROFIBUS Tag Management Haobjects ex
- 11 PROFIBUS (I 5
i # Internal t
f- 1 Slot PLC (e
- =- 1 SIMATIC 57 PROTOCOL SUITE
w1
s @Il Industrial Ethemnet
w0 TCPaP I
G- / W Industrial Ethernet (I)
- Structure tag E 1 m
- 4 Graphics Designer -1 Named Connections
-] Menus and toolbars : II PROFIBUS )
-7 Alarm Logging E,|| PROFIBUS (I)
: =
1] Tag Logging &0 SietPLC
% Report Designer , ||
= _ - Soft PLC
""Jve Global Script a1 Tepap

B Tt e
Hinh 7.26: Giao dién cdu hinh phcfn S7 voi WinCC
Budc 2: Thiét 1ap Driver
Click chudt phai vao MPI/ New Driver Connection, dat tén cAu hinh két nbi 1a két
ndi $7-300, click Properties/ chon Slot 1a 2, tirc trung véi dia chi tram. Chua y trong
truong hop nay tén may tinh dugc chon lam tén cho Server list, khi du 4n duoc copy

sang may tinh khac can dbi tén server cho phu hop.

#% WinCCExplorer - DAKTD\MANG_CN\BAL TAP_WINCC\WinCC_S7300AWinCC_S7300.MCP l = || Connection Parameter - MPI

File Edit View Tools Help

Connection
ERell B e R e e g )
= £ WinCC_ST300 1| Booioo ’ 57 Network Address -
; omputer onnection properties tation Address: 2

Comp 3 prope | Station Add

Tag Management

,U Internal tags Generd | Segment 1D o

£ I SIMATIC 57 PROTOCOL SUITE — —— —— V.
=

= ffame:  |ketnoiS7300 — Rack Number: 0
Industrial Ethernet !}!?U'I_E. :_,_H_D_I = ﬂpeﬂles _] 3 —— :
AT R=T P — Unit: MP.l. — — Slot Number: 2 i
Wﬁ - - - ey | —— % :
o N.ew Diver C.nnnec.tién..." ™ b — ik R / I Send/receive mw data block
Pl * System Parameter R a e |
Pl Connection Resource 02

Find...
si o
== Enter the slot number of the remate CPLI
I Valid range: 0 ... 18
Properties

Hinh 7.27: Thiét ldp cdu hinh két néi may tinh va S7-300
Budc 3: Thém céc bién vao két ndi
Ttr thu muc bén phai click chudt phai, chon New tag/ dit tén Tag (Start)/ chon kiéu
dit liéu, d6i v6i nat nhan thi chon 1 bit Binary tag, click Select dé lua chon
Input/Output cia PLCS7-300, chon bit M0.0 1am bit nhé “bit memory” Start, twong tu
cho nut Stop 1a M0.1 va dén Lamp 1a “Output” QO.0.
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i — = —— L1 B i
gpopeties R Wl e e, S

General | Limits/Reporting I Address I
Properties of Tags

- Description

Name: Start
CPU _

DataType : [Binarytag v] I—._]

- 1 Date g
Address i

| Address: Bit -
Adapt format : M !D Bit iﬂ :_I Length I‘I
@ Project-wide update Computerdocal update [T Quality Code

Hinh 7.28: Két noi bién nhé vao WinCC
Budc 4: Xay dung chuong trinh S7-300
Khéi dong Simatic Step S7/ chon CPU 312C c6 hd trg san I/O trén CPU, chon dia
chi MPI 2 (lién két may tinh qua MPI), chon ngdn ngit lap trinh LAD khéi OB, dit
tén du an S7-300 1a S7_pro. Thiét 1ap cau hinh Hardware nhu Hinh 2.29

o SIMATIC Manager - 57_Prol
File Edit Inset PLC View Options Window Help
D@ |2 4 R d[o 2]

&1 |[< Mo Fiter > -7 wa BEMmx

by - =" 4 ddeadin,
@ S7_Prol -- C:\Program Files (86 tepl\s7proj\S7_Prol N | —————nixl
=-Bp 57_Prel S : FEZERED Bd | ot
@l SIMATIC 300 Station (Cenfiguration) -- S7_Prol | Erofie: [Stendard <]

=2 PROFIBUS DP
-3 PROFIBUS-PA

1 .
2 CPU3IZC)

22 oI10D06 hY

24 Court yi E
3

A

Hinh 7.29: Cdu hinh Hardware cho S7-300

£ WinCCExplorer - DAKTD\MANG_CN\BAL TAP_WINCC\WinCC_S7300AWinCC_S7300.MCP [ Active ] G=NECH X ]
. File Edit View Tools Help
Do lm>kEIL-EE S 2
=L WinCC_S7300 e Barsin
3 Computer Binary Tag M0.0
Tag Management Binary Tag 0.1
: C? Internal tags Binary Tag ADD
: = 1L SIMATIC 57 PROTOCOL SUITE
: ! Industrial Ethernet OBl : "Main Program Sweep (Cycle)"
| Industrial Ethernet (II)
| MPI Comment :
2 ketnois7300
L Mo B : Title:
iﬁ Symbel Editer - 57 Program(1) (Symbols)
Symbol Table Edit Inset View Options Window Help MO0 MO0.1 Q0.0
BHEH| S| & BE| 0 o |[Asmos "Start_1"  "Stop_1" "Lamp_1"
) | /1 { —
@ 57 Program(1) (Symbols) -- 57_Prol\SIMATIC 300 Station\CPL312
Statu | S Data type | Co "LQD'D:L"
1 cle Execution |[OB 1™/ 0B 1 i
2 Start_1 M 0.0 |800L 1
3 Stop_1 M 0. |BhoL
4 | |Lamp_1 Q 0.0 |ghoL AR - S
5 N | P4

Hinh 7.30: Chwong trinh trén PLC S7-300 véi bién (Tag) trén WinCC
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Déi vai lién két WinCC can thiét 1ap symbol lan luot khai bao cac bién (Tag) da
thiét ké trong WinCC nhu Start, Stop, Lamp v6i cac dja chi twong tng M0.0, MO.1 va
Q0.0 trong S7-Program va lap trinh cho khéi OBI.

M6 phin mém mé phong S7-PLCSim, thuc hién Download chwong trinh vira 1ap
trinh vao PLCSim dé mé phong, bac ché d6 RUN, thir mé phong nguyén 1y 1ap trinh

c6 ding khong, ché d6 xem Monitor man hinh dé thy trang thai “dién” trén chuong

1
trinh.

CBl : "Main Program Sweep {Cycle)}"” @ 57-PLCSIM1

Comment: File Edit View Insert PLC Execute Tools Window Help

O & [peesmmen - 2R BEk | EEiE
= : Title: %

@cru [ [=]|Eve.[=]e [=]|Ee. =] & =]
M0.0 MO.1 Q0.0 Cfsr . .
=sract 1% "stap.i= "Lamp 17 mpp [ RUNP Me 0 e v fl|ee 0 et v
e g Pl EEENWR”“ PoEs oeanllesEs 3200
M stoP wees|||CECC CrCR |lCCCE CEC e
Clstop
Q0.0

"Lamp 1"

Hinh 7.31: Giao dién mé phong cho S7-300 trén PLCSim

START B e S5TOr [ | Direct Connection ? i

'd i = Source; Target:
| [ Uhject Properties { @ Constant () Current window
o m Button Button1 o Dbiec.l alkicier S,
. patey, © Tag E @ Tag _» L E
] o :
Propertief,| Events J @) Direct Indirect @) Direct () Indirect [] Operator Input Me¥esge
E-Button__ T [lhieck Eraneiu Lhieck Eronziy, | a
oo . 4 || * Tags - Project DAKTD\MANG_ CN\BAL TAP_WINCC\WinCC_ST300\WinCC_S7300.mcp 2 [
REyitard e . &l £ o, ax
M : B B &8 i Data source: [[7] STEP 7 Symbol Server
Focus Re\eas.e left N =l j = ¥ wWinCC Taygs
Miscellaneous éf’ o
5 Filer: | -
= Property Topics Release right ._4}
G ety 5
CZT:S Ty = . SIMATIC 57 PROTOCO # | Name Type Parameter Last mod
Syles Y | ;”ﬂ DdeC ) Tylamp 1 Binary Tag 200 05/09/201
Lol : "=I Z”"Et ‘;::e‘t';: Cistop 1 Binary Tag Mo 05/09/201
]| ndustra Ern P
i _4Start 1 B T MO0 (05/09/201
Fla.shlng []__. PROFIBUS () J A Start inary lag s
Miscellaneou k .TCP»’IP = N
Hling [l stotPLC
5 Pictures 1 ---. Industrial Ethernet |=
[+ Effects
O <[ I ] » . = =5 s Jik il | 3
- Il
B e e B o] e G i et e ol e e o (TP

Hinh 7.32: Dit thudc tinh cho bién
Mé& WinCC tao mét giao dién trong Graphics gébm 2 nut Strat, Stop va dén Lamp
nhu bai trude. Pit thude tinh cho nut bam, lic nay click chudt phai/ Events/ Mouse/
Press left (bo thudc tinh C da viét trudc), dup vao miii tén cot Action/ Constant (0/1

dbi voi Start va 1/0 d6i véi Stop) va Tag/ mé hop thu myc Tag/ chon thu myc chira
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bién 13 “ketnoiS7300” cia MPI va chon bién Start 1 di thiét ké trudc. Qua trinh nay
cling thuc hién cho truong hop khi nha phiém “Release left”. Tuong tu, thuc hién cho
nut Stop va Lamp.

Luu toan b va chon chay chuong trinh Run/ ctra s6 Runtime hién ra dé lua chon

giao dién mudn két ndi voi phan cing S7-300.

i, LAD/SIL/FBL - [@UBL - "Cycle Execution” - 5/_Prol\SIMA LT 300 Statiom\CRUS1Z C(1)1.AUBL UNLINE] (= T | @ s7-pLesmit
i@ File Edit Inset PLC Debug View Options Window Help
- File Edit View Inset PLC Execute Tools Window Help
D& &~ =] a G = . o 1
D& S |rcsmmen - BB WK EEE
imjf=v} K? Y
=l Contents Of: 'Environment\Interface' i e i i
- Interface [Name = = L= L= )i = | —
B New network - [ 48 TEMP & [T Elg; I~ RUNP M0 e | ||[8 0 Jew |
[ G Bit logic = HEoc W RUN 754 3210 7654 3210
Ee-(E] Comparator 4 BRN = srop wees|||mrrr Frrre ([rere Frre
c | Clstop
onverter 7
Counter
DB call 40.0 M0.1 Q0.0 A WinCC-Runtime - =)
e stare 1 "stop 17 "Lanp, 1"
{20 Integer functien e i 14 - {} i P
{2# Floating-paint fct. 2
Move = .
b = = ™| r

[4T» M 1:Emor 2:Info 3: Cross-references 4: Address irfo. 5: Modify 6: Diagnostics

Press Fl to get Help. (] <> Rl [Abs < 5.2

Hinh 7.33: Két qua két néi PLC S7-300 véi WinCC [2], [57]
7.3.2 Tao niit nhén hai tic dong trén WinCC
Budc 1: Thiét ké S7-300

Tao mot chuong trinh trén S7-300 ctia Step7 co6 tén du an 1a S7 Pro2, CPU 312C c¢o6
hd tro I/O diéu chinh dja chi I/O vé& 0.x. Khai bdo Nut_an v6i Den c6 bién lan luot
MO0.0 va Q0.0 trong Symbol

N £ 152 0 A hee LA T api Wi oy
& SIMATIC Manager - 57_Pro2
File Edit Insert PLC View Options Window Help
0w |8 & B e 25| %% i < No Fiter > G BEM
&P 57_Pro2 -- C:\Program Files (@6)\Siemens\StepT\s7proj\57_Pro2 (===
E@ 57 _Pro2 |G Sources Blocks @ Symbaols
EHE SIMATIC 300 Station
=-[§ cPumzo) )
B3 57 Progiam(1) 2 Symbol Editor - 57 Program(1) (Symbols) ©Bl : "Main Program Sweep (Cycle)"
{3 glnuu'fes Sym?ol Table Edit Inset View Options Window Help e
& Blocks = EYEEY Al Symbals
@ 57 Program(l) (Symbols) -- 57_Pro2\SIMATIC 300 Station\CPUZ
Statu | Symbol Address Data type M0.0 Q0.0
il: Cycle Execution) 0B 1 OB 1 "Nut_an" "Den"
2 Den Q 0.0 | BOOL I I )_|
3 Nut_an M 0.0 | BOOL
4

Hinh 7.34: Thiét ldp dy an trén S7-300 cho nut_an va den
Budc 2: Tao du an trén WinCC

Khoi dong WinCC, thiét 1ap du an c6 tén nut an 2tac_dong , nhip chudt phai dé
thém két ndi giao thirc S7 Protocol Suite.chn, Chon giao tiép MPI dé thiét ké két ndi
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gitra S7-300 va WinCC, dit tén cho hé thdng két ndi 1a Nut_an2/ Properties chon dia
chi Slot 2, Ok

File Edit View Tools Help
Bl s

G & ?

]

L nut_an_2tac_dong

Computer
Add New Driver.

Find.

Properties

Name
% Internal tags
£~ Add new driver

0 N

OQ [ 11 < Program Files (86) » Siemens » W

Organize »  New folder

14 Tag Logging

‘=) Report Designer

15, Global Script
B Text Library

2, Text Distributor

it User Administrator
5y Cross-Reference

/'y Load Online Changes
Redundancy
18] User Archive

D) Time synchronization
4 Hom

5 Picture Tree Manager
L} Lifebeat Monitoring
A0S Proiect Editor

0 Favorites * Nams
Bl Desktop

18 Downloads

[ opc.chn

] Profibus DP.c
] Recent Places L] Profibus FMS.
4 Libraries =
[# Documents

] SIMATIC 505 TCPIP.cl
|| SIMATIC 55 Ethernet |
|| SIMATIC S5 Profibus |

hn

chn

o Music || SIMATIC S5 Program:
] Piturs L] smaaic ssserat 00}
[ videos IMATIC 7 Protacol
] SIMATIC TI Ethemet L
1% Computer || SIMATIC TI Serial.CHI
& Local Disk (C:) || Simotion.chn |
Uneal Mick M = | System Info.chn

# WinCCExplorer - DAKTDAMANG_CN\BAL TAP_WINCCWINCC_S7300\nut_an_2tac_dong\nut_an_2tac_dong MCP o= X
File Edit View Tools Hel .CE
EEEIN WA A s
= nut_an_2tac_dong = L
Computer Connection properties |3 connection Parameter - MPL
General | Groups | Tag_| Connection
Internal tags.
SIMATIC 57 PROTOCO nares 57 Network Addross —————————————
ik N Station Address: B
Server List SegmentiD e
ELITEBOOKFC
Rack Number: o
Stot Number: ]
w | I™ Send/receive raw data block
Connection Resource:  [02
| Enter the slot number of the remots CPUL
" Menus and toolbars =1
1 Alarm Logging
H Tag Logging ok ) o i) ok | Cancal
=l Rennet Recinner

Hinh 7.35: Thiét ldp cdu hinh giao tiép MPI cho nut_an
Budc 3: Pat thudc tinh cho bién

Tir két ndi Nut_an2 ta tao ra nhom bién c6 tén Hai tac_dong, tir nhém bién nay ta

tao ra 2 bién 1a NutAn va Den c6 dia chi ngoai M0.0 va Q0.0 theo kiéu nhi phan bit

: Computer

| Tag Management
-5 Internal tags
&1

* Nut_an2

SIMATIC 57 PROTOCOL SU,
ndustrial Ethernet
ndustrial Ethernet ()

MNamed Connections

—

—

Properties of tag group

memory va Output giéng nhu trong chuong trinh S7-300 d& mo6 phong.

[ AP WINCC\WINGC_S7300\nut_an_2tac_dongnut_an_2tac_dong.MCP

Hinh 7.36: Thiét lgp bién ngoai

Budc 4: Thiét ké giao dién: Xay dung giao dién gdm nat bam va mot dén nhu cac

phan trudce, thudc tinh Efects dit No.

B | Object Properties 88

M Dynamic value ranges

- -
General
=@ #| 2
Name Type Paramr
5 Name: Hai_tac_dong ’a MNutAn Binary Tag MO0
Binary Ta ADO
F Mumber of Tags: o gm Ak

_
Vietnamese (Viet

- LA A SeE |
= : Evert name
-WI?I?' Circle Circlel - —
ms
Properti
ropeties | Events Expreszion/Famula
= C:ircla Attribute Sta.. Dyna.. Up.. L Den' E]
i Geometry | Gihal shadow Mo ﬁ ]
- Colors Global color scheme X1 ﬁ ] .
Result of the E /F |
Styles Object transparency 0 i O Fel e Eepressan T e Data Type
- Flashing Valid range Back... ' Analog
Miscellanec Ye: / TRUE - @) Boolean
Filling e © Bi
. Effects () Direct
Propetties | Everts Add.
& Circle Attribute Sta.. Dyna.. Up.. L. iz
-~ Geometry | gorder Color . O
-Colors Border Background Col [ ] 5.F 0 Do not evaluate tag status
- Styles Background Color [k [1 | © Tag status ) Quality Code
-Flashing Fill Pattern Color || Dynamic Dialag...
- Miscellanec A ien
=l VBS-Acti
. Effects TActon..
Tag...
Delete

Hinh 7.37: Thiét ké giao dién hé thong niit dn hai ché d¢
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Con thudc tinh Colors/ Dynamic Dialog/ chon mau sic cho Yes/No, thdi gian tac

dong 250ms, chén bién ‘Den’ vao Expression. Tuong tw, 4p dung cho mut bam.

A e T —————
DE L& ) al e 0O & S [pcsmmen - . BEwN B
i} x? LY
Ll Contents 0f: 'Environment\Tnterface' meu [ = [=]Eve. =] = |=Z][Ee. =) =][=]
4P Interface [Naue DDB'; I~ RUNP Me— o [ows  ~l [|[@5 0 [ee =]
B! New network s 1B TEMP & T2 Boc = Aun
B o 764 3210 flresa 3210
i = Liotop — STOP MREs[||CCC T CECW ([FEEE MR
(& Comparator |
& Converter — "
T ([ [ —— A WinCC-Runtime - ‘ |
B Network 1: Title:
DBeal ||| T OREEERERS
(5] Jumps
Integer function M0.0 Q0.0
{28 Floating-paint fet. "Nut_an" Den
= 7’
| Nut_An '
(= 3

EIDCI A 2:Info 3: Crossreferences 4; Address info. 5: Modify. &: Diagostics
ress Fl to get Help. I < RUN Abs < 5.2

o - (1

Hinh 7.38: Két qua thie hién giao tiép WinCC véi S7-300 do.

Doi v6i nat bam ta viét dang ngdn ngir C

BOOL bit; // tao dien 0/1

bit= GetTagBit("NutAn");

if (bit==0)

SetTagBit("NutAn",1);

if (bit==1)

SetTagBit("NutAn",0);

Bai toan vé tao mot du 4n cho Tag s nguyén (VD3)

X4y dung chuong trinh S7-300 c6 sir dung bién interger bang phép cong sb nguyén
gitta MW 100 véi sb nguyén 10 va két qua luu vao dia chi MW100.

=l Contents Of: 'Envirommenti\Interface®
=-43 Interface |Name
o] Mew network - &-f& TEMP & |TEHP
Bit logic N | =
(%] Comparator L
[ed Converter =
Counter (4 E NSRS : Title:
DB call
(5] Jumps M0_3
Integer function "eONG" e
Floating-point fct. : b
oating-point fc I I B il
Move -
LY MW100—{IN1  OUT MW100
= 101Nz al
Pro... T N

Hinh 7.39: Chuong trinh S7-300 véi s6 nguyén (interger)
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Nhu vay, khi c6 1€nh tac dong trén nat cong (MO.3) thi vung nhd MW100 dugc

tang thém 10 don vi. Chuyén sang WinCC tai nhon Tag ta tao thém 2 Tag, Tag CONG
kiéu bool 1 bit — M0.3 va Tag 6 chira KETQUA kiéu unsigned 16 bit — MW100.

Name Type Paramete ddress properties - o W e u
T START Binary Tag 0.0
sTop Binary Tag MO.1 Address |
@ DEN Binary Tag AD.D o
/iCONG Sy T MO — Description
CPU I = ;
Tag properties ﬂ
Data S
General | Limits/Reporting Bcizes iWord :jv
Properties of Tags W 111}1} Ll i1
Name: KETQUA [ Ouality Code
DataType : [Unsigned 16-bit value ']
Length: 2
Address: MW100
Adapt format [WordToUnsignedWord -

[ Linear scaling

(@ Project-wide update

Process Value Range

Tag synchronization

Computerdocal update

Tag Value Range

!Select the data area

ok | Cancel | Help

Hinh 7.40: Tao Tag interger cho phép cong trén WinCC

Qua ctra s6 giao dién thiét ké tao mot nat CONG va mot vung nhé 1/0 field, dat

thugc tinh cho nut cdng tuong ty nhu nat START, STOP trén va thudc tinh cho 1/0O

field.

&lg' # ° Object Properties

E| 8 Standard Objects

f ¥ s = aunu
1/O-Field Configuration e
=|Z[2]  Buen Button3 - / Line wed Dotted
- ] Pnlygnn = Dash Dot
Tag KETQUA = ’—'—| ..J Dash Dot Dot
Properties | Events 7
a Direct Connection =]
dodals = = Button Brecuteinthe caseof  Actiof [~ =
Mouse
Wouse Action & @
Tupe Keyboard # @ Constsnt 1 7 Current Window
. . ©) Prapetty ) Object in Picture
@ Output () Input (140 Field Focus & : - -
il Miscellaneous  |Press right & () Tag @ Tag KETQUA
i | & Property Topics Release right & @ Direct Indirect @ Direct ) Indirect [] Operater Input Message
........

Hinh 7.41: Thiét lgp thugc tinh ciia niit CONG va KETQUA

Cac két qua duoc thuc hién cho s6 nguyén nhu sau

Bai toan vé tao mot du an cho Tag sb thuc (VD3)

Press L to get Help.

0.0 0.1 0.0 | @ s7-PLesMi [ B] = ] : y
"ST"‘IRT "SIT“’P "DENT| e Edit—View —lrsent— PG FxecineToukWinddg A WincC-funtime- 8 I ‘_ = |
it A Hbeaa [ Presmmpn Ay ey
20.0 03[0 w1 [ o]
e lLEL gl L. PR
1 hdl
@cv (oo [=]Eme. =] = [==]
____________ B e MB O |8t -
B Network 2): Title Boc ¥ AUN 7TE54 3210
''''''''' RN
Dlstop T §TOF mMees||CCCE CFOCrC
u0.3 — : _
hew oy S o Eloe.[=]@][=]
PR T ‘B EiE T SENG B 0 |Bts  ~
260 270 7654 3210
MW100—|IN1 OUT |-MW100 rrrr rrre i r—
10 conG
o-mw2 4

Hinh 7.42: Két qua xdy dung Tag sé nguyén cho phép céng 10
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Tuong ty nhu Tag interger (bién sb nguyén), Tag real dugc thyc hién tuong tu,

trong d6 MW thay biang MD.

Name Type Parameters - @) s7-pLcsmi
o START Binary Tag Moo by o : File Edit View Inset PLC Execute Tools Window
PSI0E Einaryil2g Mol B EN  ENO—————— 02 & [pcsmmen - ]
¥ DEN Binary Tag £00 =i T T =
#l CONG Binary Tag M3 MW100—|IN1  ooUT [-MwW100
# KETQUA Unsigned 16-bit value MW100 10 ha
# Tag_Real Floating-peint number 32-bit[E..  MD100 10-{§2 T (o) @[ = | B & )
CI5F ME o
EDP F;E:F’ ME O Bits -
DC v
B Network 3: Title: DIRUN geod A2l
Cistop - STOP MRES[([C T MM Wi T
M0.3 Be. (o @|[=]
o w5 [peR o e o
3 8 EN ENQ m 88
0000000005 4 000000006.75 38 2210
— uplo— 1INl  omT [-MD1O Emlais |8ms
000000001.35
1.350000e+
000—I§2

CONG ‘50 ‘

5700 ‘ Press Fl to get Help.

Hinh 7.43: Két qua thiét ké giao tiép PLC S7-300 véi Tag real
7.3.3 Nhip xudt sé thuwe va sé nguyén trong WinCC
Tao du 4n VD4, thiét ké giao dién Vd4 véi vung Xuét nhap b?mg cach, chon I/O

field v6i tén nhan kém theo 14 nhp twong tu cho ving xuét. Pat thudc tinh cho ving
nhap dit liéu bang cach Click chudt phai vao I/0 field/ Efects/ Global.../ No. sang muc

Colors/ Background chon mau trang vung nhap va mau nau cho vung xuat.

vD4

Nhap so nguyen 0 Nhap so thuc 0.000
1

xuat so nguyven 0 xuat so thuc 0.000
1

Hinh 7.44: Thiét ké giao dién nhdp xudt gid tri s6 nguyén va so thuc
Xay dung chuong trinh S7-300, chwong trinh nhap vao sé nguyén va sé thuc. Néu
ving nhap sé nguyén MW2 c6 gia tri 1on hon 10 thi ving hién thi MW4 =
MW4+MW2 va néu nho hon 10 thi MW2= MW2+10. Tuong tu sd thuc néu ving
nhap MDI10 >0.5 thi viung hién thi MDI14=MDI14+1.5, néu nho hon thi
MD14=MD14+0.5
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B Network 2 : Title:

[T M1 ADD_| u0-0 g i AR
R B EN ENO il e— T VB EN ENO
: 000000000000 ; .
1IN : MW4—|IN1  OUT |-MW4 MD10 TNl ; MD14—|IN1  OUT [-MD14
: : 0000000000.5! :
10-IN2 : w2 —{1N2 5.000000e- + 1.500000e+
""""""" ool-iN2 ! 000—{1M2
CMP <1 M0.2 ADD_I
ipt EN ENO [ CHP <R M0.4 ADD_R
o ip} EN ENG
w2 —{IN1 Mad—|INl  OUT |-Mw4 000000000000
10 MD10 - IN1 | MD14—{INl  OUT [-MD14
10-{mN2 10 -{mm2 0000000000.5
5.000000e- 5.000000e-
001182 001 —{1N2

Hinh 7.45: Chuwong trinh cho VD4
X4y dung cac Tag cho chuong trinh bao gébm 4 Tag: nhap nguyen, nhap thuc,
xuat_nguyen, xuat_thuc, tuong irng véi cac dia chi, MW2, MW4, MD10, MD14

AR B = =
El-_ g VD4 * | Name Type Parameters
g Computer /i nhap_nguyen Unsigned 16-bit value MW2
Tag Management /anhap_thuc Fleating-point number 32-bitIE.. MD10
F Internal tags /a Kuat_nguyen Unsigned 16-bit value MW
= JL SIMATIC 57 PROTOCOL SUITE 'ixuat_thuc Fleating-point number 32-bitIE.. MD14

oIl Industrial Ethernet
i I Industrial Ethernet ()

m

4 -
3 Address properties Iﬁ Tag properties &
| Address ] General | Limits/Reporting
3]

. Descipti Properties of Tags
—Description
MName: nhap_thuc
) |
CPU =
- s m DataType [Floating-point number 32-bit IEEE 754 v]

(d\ o Data Bit memory A Length 4
gl M [oobewod ] v
ey 1 1 '
= al o 1l Adapt format : [Float ToFoat -]

a Re ™ Quality Cade (@ Project-wide update Computerdocal update

qe
- Global scnpt
Text Library
Text Distributor ~ |4 1 | 3

VD4\Tag Management\SIMATIC 57 PROTOCOL SUITE\MPIWD4Y External Tags: 4 / License: 128 Licensed mode

Hinh 7.46: Cdu hinh Tag cho WinCC
ﬁ. Nhap so thue | L WinCC-Runtime - — — &J

Nhap so nguven T
i

L
VO-Field Configuration___ B e % cut Ctrl=X
Copy Ctrl+C
}wﬁa—o—\—r% Duplicate VD4
Tag %.?_nhap_nguyel’nﬁpé B paste CtileV pA im
—. Delete Del
Update f’b 250 ms o |
e e Customized gbject 3
Lo e Group object » Nhap so nguyen Nhap so thuc
ool ez ¢ X 12 J 4,300
() Outputy @ Input | () 140 Field
\ Linking 3
S
Properties xuat s0 nguyen xuat so thuc
a teem= 2y 72 16,500
Adial e
—
' [

Hinh 7.47: Két qua thiee hién xudt nhdp sé nguyén va soé thuc trén WinCC
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Gan bién Tag cho giao dién thiét ké, tir ving nhéap Fied I/O click chudt phai ving nhap
s6 nguyén/ Configuration Dialog/ chon Tag nhap nguyen, thdi gian cap nhap 250ms,
chon Type Input. Tuong tir cho nhdp sé thuc v6i Tag nhap thuc va vung xuét thi Type
chon iutput. Nguoc lai hai ving xudt thay d6i Input thanh Output twong tmg véi cac
bién xuit va chay két qua
7.3.4 Khai thic déi twong thw vién trong WinCC

Tao mdt du 4an VD5, mé mot Graphics VDS, View/ Library/ Displays, tai thu vién
nay co nhiéu doi tuong thiét ké sin nhu déng ho do, cac thang chia dg, cac canh bio,
cac logo, hién thi s, kim... chiung ta c6 thé kéo tha va thay doi cac thudc tinh
Properties. Vi du thay ddi thudc tinh dong co trong thu vién PlantElements/ Motors
nay, thay d6i thudc tinh cho dong co bang cach click chudt phai Properties/ mau sic,

hinh dang, hiéu ung...

“} Graphics Designer - INewPl1] _ 3 " i = % S
Jr File Edit Amenge Toals Wir 8 Library DAKTD\MANG_CN\BAL TAP_ WINCCWDS, |2 [ - 0 0 FEEEEEE - oo
4 % Properties 3 Sy i
Jﬂ_/[—P |ﬁ( HooBp i [it: 4
| » R :
ks @Arial Uniy Toolhon Q:I Global Library Mame Size Last Change
mm | - @ ProjectLibrary | v 0 22.061019:34
-+ FEullScreen [d0peration 0 22.06.1019:34
N = (CIPlantEle.. 0 22.061019:34
HE | o , [dSiemens.. 0 22061019:33
[ N ans (CA5ymbals 0 22.06.1019:34
| E = : Language...
IOml | ;| UedateReferencesks o | e OFF
] S B madn sasen waany G g D— N
o : a2

Hinh 7.48: Khai thdc thw vién co trong WinCC
Thuc hién On/oft Gng véi dong co ddi mau trang thai Xanh/Dd. Tao thiét ké giao
dién gdm dong co va hai nit nhan ON/OFF.
I A

Group Grupped - e - o
Propertties | Events

=~ Group

- Geometry Dynamic

.. Colors Fill Level o AR u
. Styles

. Flashing

»

Attribute Sta... | Dyna.. | Up.. L.

m
7
a
'Y

2 Mame Type
Miscellaneous -
. UserDefined1 W ON s
- Effects W OFF Binary Tag
- Rectangle3 ¢ MOTOR Binary Tag
Geometry
Colors ! Fae
- Styles e
! Flashing T T T

Hinh 7.49: Xdy dung thudc tinh cho dsi twong thuw vién
Tao 3 bién ndi trong Tag ndi: ON, OFF, MOTOR déu kiéu Binary Tag. X4y dung
hiéu rng nhu trudng hop dén dudng tron, & ddy lwa chon UserDefinedl dé cho phép
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thay d6i hinh nén ddi trong thu vién. thay d6i mot s6 thudc tinh can thiét nhu mau sic,
gia tri max, min, gia tri ban dau, mau nén, mau vién can thiét...
7.3.5 Tao thanh truwet trong WinCC

Tao mot du an moi, voi VD6, thiét ké thanh Bar trong Smart Object/ Bar, két hop
v&i mot bon nude ¢o trong thu vién dé kéo 1én xuéng, dat cac thudc tinh mau sic, mau
nén, mau khung vién va gia tri min, max, gia tri khdi dau cho thanh bar trong
Miscellaneous.

Tao mdt Tag ndi co tén “mucnuoc” kiéu s6 thyuc, trg lai voi giao dién thiét ké, chon
Bar, click chudt phai dé vao Bar Configuration chén Tag “mucnuoc” cho tat ca cac ddi
tugng can 1én xudng. Dé cho muc nude 1én xudng ta cAn mot thanh truot Slider trong
Windowns Object, chon thudc tinh cho Sider gidng vdi cac Bar vira rdi ciing Tag

“mucnuoc”, thoi gian update 250ms, gia tri min, max.

==, RN RN RN AN KRR KRR RN
7 Object Properties 1 = |
[2[2]Z] e« Barl - S
Propates [l R b [==]
= Bar Attribute Sts.. Dynd © caers [ palette
o oo s || AR AR 4
by o order Background Coli n [} ¢
L Styles Background Color i
1. Font F\IIP?ttem Color [ k& HEREENEET
L b o ={ | EEEEEEEE °
B e |||
5 eicoe ||
i Effects ENEEEEEE
TI TR
Transparency D 100
Red {1 128
Green [ 128
Blue [} 128
Hinh 7.50: Cai dat thuoc tinh mau sac thanh Bar
I/O-Field Configuration [ WSS A WinCC-Runtime - i . - - e & l
Tag: muchuoc
Update 280 me -
Type
@ Output ) Inputt 0140 Field +30,00
+70,00
Faormnat e
+60,00 (=1
Fant Si 12
000
E— s
+20,00 o
[ (] 3 ] [ Cancel ] +10,00
............................ +0,00

Hinh 7.51: Két qua sir dung thanh truot
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Thém I/O field véi cac thudc tinh cdu hinh Configuration gidng nhu cac di tuong

trén, Type chon Output.

7.3.6 Xw ly timer trong WinCC
Tao du an VD7, m¢ giao dién Graphics Designer, tai thanh cong cu bén phai

Objects, chon sheet Controls/ chon WinCC Digital/Analog Clock dat vao giao dién
thiét ké, nhap dup dé thay ddi cac thudc tinh cho dong hd, hinh dang sé hodc kim thuy
thich, khi chay déng ho s& thyc hién thao thoi gian thyc, 13 thoi gian may tinh.

Loai thir hai 12 dong ho hién thi gia trj theo bién Tag nao d6, nhu thang do, gia tri do
nhiét dg... chon tr myc WiCC Gauge Control. Truong hop nay tao Tag co tén
Giatri_dongho kiéu so6 thuc, thay d6i cac thudc tinh trong Properties vé hinh dang mau
sdc... gan Tag bang cach clcik chudt phai, Properties/ control Properties/ Value, click
chudt phai Dynamic tai gia tri Value/ Tag chén Tag Giatri dongho vao, thay doi thoi
gian 250ms. Tuong tu ta tao mdt thanh Bar dé kéo thanh truot thay ddi bién nodi Tag
Giatri_dongho dé dong hd do gia tri.

B Object Properties H Sl
— B ' Object Properties
ZAl=2  xGaugeCul Control3 -
]| Slider Object Slider Dbject]
Properties | Events
Properties | Events
- XGaugeCtrl Attribute Sta.. | Dyna.. | Up.. |L. -
: = =+ Slider Obj
- Geometry BackgroundPicture  (empty’ g J;Ct Attribute Sta... Dyna.. Up.. L.
i Miscellaneous Bevellnner 1 fo] o comenny Operator-Control Enabl Yes 3% ]
i.. Control Properties BevelOuter 2 E 0 - Colors Authorization <No ac 3 % 0
L Effects BevelWidth 2 E O L - Styles Display Yes  AF O
FrameColor I 3 0 3 Flashing Tooltip Text i 0
CenterColor [ O - Miscellaneous Visualize tag status Yes  AfF [m]
NeedleColor C 4% O ~Filling Operator Activities Repc Mo 3% O
ShowDanger Yes 3} 0 B Effects Operator Input Message No 1 [N
l ShowWarning Yes  RF ] Extended Operation  No  1F [H]
TicColor | KR ] Maximum Value 00 A& ]
BorderWidth 2 i ] Minimurn Value 0 Ee [u]
CaptionColor . a Operation Steps 10 3E 0
CenterScale 0,08000 %% O 50 @ Giatri 250 m: [
Danger 70,0000 3% ]
Delta 10,0000 53 O | A WincC-Runtime - [
FrameScale 0,87000 3% ]
50,0000 % =
ValueMax 100,000 3] Dynamic Dial
ValueMin 0,00000 %] Tl
Wi 2 eannn ¥ | o
VBS-Action...
e Tag
5 5 e Delete
m i
25/09/2017 7:32:44 SA

Hinh 7.52: Pdt thudc tinh sir dung dong hé trong WinCC
7.3.7 Tao nit dn hai tic dong
Tao mot du an méi VDS, mo giao di¢n thiét ké, thiét ké dong co trong thu vién, vdi

mot nat nhan. Tao mot Tag ndi c6 tén DONGCO kiéu nhij phan, sau dé viét code C
cho nut nhén:

BOOL bit;

bit=GetTagBit("DONGCO");
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if (bit==0)

SetTagBit("DONGCO",1);

if (bit==1)

SetTagBit("DONGCO",0);

Tiép theo dat thudc tinh hién thi Text cia nGt nhdn ON/OFF béing cach vao
Properties/ Button/ Font Text, click chudt phai vao Dynamic/ Dynamic Dialog, cheén
Tag DONGCO vao, thoi gian 250ms, chon Data type 1a kiéu Boolean tai No/False d6i

thudc tinh thanh OFF, tuong tu cho mau sdc, cua nat 4n va ca dong co.

WY Object Propertics Dynamic value ranges |l RS ] A WinCC-Huntime - _ [—
[@[2]22] eutn Buttonl || Eventname
Apply
I Tag &
o |
Expression/Formula
/ DOWGCD =]
..... Geometry
Colors

_____ Styles Fiesult of the Expression/Farmula ST

. :m;. kalic Mo g Valid range Test ‘;'Ana\wg

iy Underline No  3f Yes /TRUE ON o e

Miscellaneous r Bl

i Text Orientation Horizor 3% Mo/ FALSE OFF @ Direct

[hillng J— . Cantars . bl
| Object Properties Dynamic value ranges o || 'A AT l =
[@]Z2]22]  Buten Button1 Event name -

Apply
(I Tag a°
Expression/Formula
(- Button Attribute Sta.. Dyna

DONGCO' [:]

Geometry Border Color [ kN

Colors Border Background Coli [ A .F

Styles [t Fiesult of the Expression/Fomula e

Font Fill Pattern Color [ vald Back © Andog
Flashing Font Coler [ k% S S @ Boolean
e 30 Border Color ke Yes { TRUE | ] Ot I
Filling 30 Shadow Calor [ Mo / FALSE = S Direct
Pictures

Effects - il

Hinh 7.53: Két qud xdy dwng mét it hai tac déng trén WinCC

7.3.8 Tao chuyén déng thing trong WinCC
Tao mot du an cé tén VD9, tao Tag ndi LEN, XUONG, DUNG cho 3 nut nhén kiéu

Binary. Bén cira so thiét ké Graphics ta chén mot ddi tuong co trong thu vién dé
chuyén dong theo huéng 1én xubéng nhu Oto trong thu vién Siemens HMI/ Vehicles,
dit tén cho d6i tuong 13 “XE” bang cach Properties/ SymbolLibrary/ Object Name va
tao 3 ndt nhan 1én xudng va dimg.

Tién hanh viét code C cho cac nit nhan: Doi véi viét niit an “Lén 17 thi “Reset 27
nat con lai vé “0”

{

BOOL bit

bit=GetTagBit("LEN");

if(bit==0)

{
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SetTagBit("LEN",1);
SetTagBit("XUONG",0);
SetTagBit("DUNG",0);

h

5‘ WinCCExplorer - DAKTDAMANG_CNABAL TAP_WINCC\VDS\WDS.MCP =,
File Edit View Tools Help
SRR A = e
=g VD9 “* | Name Type Parameters
L3 Computer dLEN Binary Tag
=44 Tag Management # XUONG Binary Tag
=5 Internal tags iDUNG Binary Tag
S SCHPE et
ey o
-8 VD9 # | Object Properties
E Structure tag E TR XE
A Graphics Designer
= Menus and toolbars Sl m
JAIarm Legging oo g -
J.U Teglogang = S?thIL'h"ﬂ'.‘f Attribute Sta.. Dyna.. Up.
i Geometry Dhjed Name XE
i+ Miscellaneous Layer 0

3 Report Designer
J :K Global Script
[EF Text Library

5y Text Distributor Bl

- m User Adrninistrator el oG o 73
f'- Cross-Reference w5 i
ﬁf Load Online Changes
@ Redundancy

J_U User Archive

i '—) Time synchronization
i Horn

i Picture Tree Manager

VD34Tag Management\Internal tags\VD!, | |

jm..i

.. Control Properties

Hinh 7.54: Thiét ké giao dién va Tag cho hé thong chuyén déng lén xuong

Tuong tu, viét code C cho hai nuat con lai, c6 thé thay d6i mau sac cho cac nit bam

khi chay nhu trong cac vi du trudce.

7.4 Cau héi on tap chuwong

Cdu 7.1: Thiét ké hé thong SCADA mé mdy déng co?
Cdu 7.2: Thiét ké hé thong SCADA cho hé luu lwong, mirc?

Cdu 7.3: Thiét ké hé thong SCADA cho mdy bién bién dp?
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