
NGHIEN CQU 

Nghien cuu va xSy dung he thong di^u khien da clip 

LSTlMiNam 
Truong Dai hoc Tra Vinh 

Hi|n nay Viet Nam dang diy nhanh qui trinh hi$n dgi hoi vi edng nghl|p hoa dit nude, dl ddi vdi qui trinh 
nay Ii vide ung dyng mgnh me eic hd thd'ng diiu khiln ty ddng vio trong eie nginh sin xuit kinh doanh. Si 
giai quylt vin dl d$t ra trdn, tie gii thyc hi^n nghidn cuu, d l tu dd cd thd lip ra dupe mOt hd thdng da eip tii 
uu. Thilt k l vi xiy dung cau true mdt he thdng SCADA da eip vi vi|e trao ddi dO ll|u giua c ic cip eua ĥ  
thdng SCADA da eip, ddng thdi xiy dung md hinh giim sit diiu khiln h | thOng phin logl sin phim ty ddng. 

I.Gidt tiiieu 
Trong thoi dgi ngay nay, vdi chinh sich md cfla kdu 

goi cie nhi diu tu tham gia vao thi trudng Vi|t Nam 
efla nhi nudc, chu truong cdng nghidp hda hidn dgi 
hda nham phit triln kinh t l dua xa hdi ngiy di ldn 
ngang lim khu vuc vi thi gidi da dan din hang logt 
cac nha miy xi nghiep sin xuit mpc lln d gt khip mpi 
miln dit nudc. Do dd, eie nhi sin xuit ngiy eang cd 
nhilu ddi thfl v i vi^e cgnh tranh eflng mdt mil hing 
sin xuit ra l i khdng Uil Uinh khdi. Thdm vio dd, vit 
gii leo thang, ngudn nguyen lidu diu vio dit dd, hao 
tdn nhilu trong sin xuit. Rdi ngudn nang lupng ngay 
cang khan hilm do nhilu nguydn nhan nhu chiln 
tranh, egnh Uanh ddi thfl sin ehoi hpi nhip thucmg 
mai qude t l hgn chl...Cic ylu td niy that su la thieh 
thfle Idn ddi vdi cac nhi sin xuat nlu hp mudn giim 
gii thinh vi tang chit lupng sin phim. 

Mpt giii phip ky thuit mang tinh chiln lupe vi 
hidu qui trong cie quy trinh cdng nghd sin xual tu 
dpng hda tieh hpp hien nay li xiy dung he thdng diiu 
kliiln, giim sit va quin Iy thdng Un dfl lieu toan bO he 
thdng theo Uidi gian thuc va dupe gpi li SCADA, Tnrdc 
Unh hinh nay, edng vl$e "xiy dung hd thdng SCADA 
giim sil, quin ly diiu khiln diy chuyin phin logi sin 
phim" li dllu rit ein thiet hidn nay. 

Z. Cau true iie tiiong SCADA da cap 
Hd thdng SCADA (Supervisoty Control And Data 

Acquisition) da cip thudng bao gdm 5 cip ed, trong 
dd thanh phan eie cip nhu sau: 

Cip chip hinh: Bao gdm eac thiet bi chip hanh vi 
cie eo ciu dllu khiln nhu; ddng eo, vai solenoid, din, 
miy bom ... 

Cip diiu khiln: Bao gom eic bd diiu khiln RTUs 
(Remote Terminal Unit), PLC (Programmable Logic 
Controller) hay cic miy tinh trgm (operating sta
tions), card diiu khiln 

Cip diiu khiln giim sit: Cic MTUs (Master 
Terminal Unit), PLC vi cie miy tinh ddng vai trd trgm 
tmng tim (Central Stations), chfla phin mim SCADA, 
quin ly du li|u then gian thyc. 
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Cip diiu hinh sin xuit: Cip MES (Manufacturing 
Execution Sysem), gdm cic miy Unh ndi mgng v6i 
nhau, CO sd dfl lidu quan hd nim d cip nay. 

Cip quin ly edng tyrCip ERP (Enterprise Resource 
Planning),gOm cie may Unh nOi mang vdi nhau.H^ 
thdng eic miy Unh ndi mgng vol nhau rit da dang 
nhu: mang edng ty, mang LAN, mgng Internet... 

Hinh 1: Hi thong dl^u khien Scada da cip 

JIX^ *i* 
3. Chirc Rang, nhiem vu cac cap trong he Ihong 

Chiic nang, nhigm vy cua cap ch^p hanh: bao g6m 
c4c thi^t bi mAy moc, cAc co c5u ch^p hcinh, nhu 
dOng CO c^c lo^i, van khi nen, van thiiy Iuc, 16 nhi^t, vS 
c4c c4m biSn,...Nhan tin hiSu di4u khlfe til cic H) 
diiu khi^n 6 c^p trSn, c6 th€ IS tin hi6u lien ti,ic hay tin 
hieu so. Cic Ceim bi^n thu nh&l tr^ng thai hi^n t?i ciia 
thi^t bi, phin hoi cho cic thigt bj diiu khign, cic lin 
hieu chuin cOng nghiep (0 — 5V, 0 — lOV hay 0-
20mA, 4 — 20mA, hoie l i c ic Un hieu sd). 

Chiic ning, nhiem vy cOa cip dieu khiin: bao g6m 
c ic RTUs, c ic RTUs c6 thi la PLC, hay la bO dlJu 
khien nhiet dO, b6 diiu khiin PID, bO diiu khiin t6c 
dp dOng CO. 

Chiic ning, nhiem vy cila cap diiu khiin giim s4t: 
li c ip trang tim cua he thdng SCADA, quin \f toin bO 
hi thdng, tit c i thdng tin, do liiu qui tnnh d iu duoc 



ttiu thip, luu trfl tgi day, v i h | thdng eo so dfl li|u Uidd 
gian thyc (realtime database) cflng nim tgi diy. Cip 
niy bao gdm cie bd dllu khiln PLC vi eic Miy tinh, 
.. eic thilt bl c ip niy cdn gpi ehung Ii cie MTUs. 
Phin mim h | thdng SCADA dupe cai dgt Uln may 
Unh, quan ly giim sit toan bd h | thOng, xu ly, luu tni 
dfl lieu, chia s l du li$u vi cd chuc ning dllu khiln 
loin bd hd thdng thdng qua eic RUTs. 

Chflc ning, nhidm vy efla cip diiu hinh sin xuit 
(MES): MES (Manufacturing Execution Sysem) li e ip 
Uln cua cip diiu khiln giim sit, nd la mdt h | thdng 
cie miy Unh ndi mgng LAN, WAN. 

Chflc nSng, nhl|m vy efla cip quan ly edng ty 
(ERP): l i cip cao nhit trong h | Ihdng SCADA hi|n dgi, 
cflng bao gdm cic may Unh nOi mang LAN, WAN. 
Phin Uch hogt ddng kinh doanh, quin ly ehiin lupe 
phit triln, quin ly diiu hinh kinh tl, quin ly diiu 
hinh tdan bp nhi miy, quin ly ngudn nhin lyc. 

Dl 1 h | thOng Seada da cip cd Uil hogt dpng 
dupe, thi ngoii phin eflng edn cin phai co e ic phin 
mim hay chuang Uinh h6 trp. Sfl dyng eic phin mim 
xiy dung h | thdng SCADA ehuyin dyng: hi |n nay 
eich nay dupe sfl dung rit phd biln, ed rat nhilu cic 
hang ldn nhu CITeehnoIogies, Wonderware, 
Advanteeh, Siemens,...ed bin eie phin mim SCADA 
chuyin dyng cho khich hing. 

4. Cacii tiiirc giao tiep giira cac cap 
Mgng tmyln Ihdng cdng nghidp hay mgng edng 

nghiep la mpt khii nidm ehung chi cic hd thOng 
mang tmyln thdng sd, truyin bit ndi tilp dupe su 
dyng ghIp ndi cic thilt bi cdng nghl|p. Cie h | thOng 
tmyln Uidng cdng nghiep hi|n nay eho phep Udn kit 
mang d nhilu mfle khie nhau, tu c im biln, co ciu 
chip hinh dudi eip truong cho din c ie miy tinh 
dllu khiln, thill hi quan sil, miy tinh dllu khiln giim 
sit vi miy Unh tinh cap diiu hinh xi nghidp, quin ly 
edng ty. 

Giao tilp gifla cip chip hinh vi cip dllu khiln 

Cic logl Bus dupe sfl dyng d l kit ndi eie thilt bi 
chip hinh vdi nhau va cae thill hi chip hanh vdi cie 
thill bi cip dllu khiln, eung nhu cic thiet bi c ip diiu 
khiln vdi nhau dupe gpi ehung l i Bus trudng 
(FleldBus), Bus thilt bl. Nhl|m vy eua Bus Irudng l i 
chuyin du ll|u qui trinh Idn cip dllu khiln d l xfl ly 
vi ehuyin quylt dinh dllu khiln xudng eie eo eiu 
chip hinh, vi viy ylu ciu tinh nang then gian thyc 
dupe dat lln hang diu, thdi gian phin trng tidu hilu 
nam trong phgm vi tfl 0.1 miligliy tdi vii mlligiiy, trong 
khi dd ylu ciu cua lupng thdng tin trong mpt bfle didn 
ehi hgn ch l trong khoing mOt vii Byte, ehinh vi viy 
tdc dO tiuyin thucmg ehi ein P phgm vi Mblt/s. 

Viec Uao ddi thdng tin vl eic biln qui trinh chfl 
ylu mang tinh chit djnh ky, tuin hoan, ehi cd thdng 
lin cinh bio li ed tinh bit thudng. Cic loai Bus trudng 

thudng dupe sfl dyng rOng rii hl |n nay cho cip nay la: 
PROFIBUS DP, PROFIBUS PA, Modbus, Foundation 
FieldBus, DevleeNet, Interbus-S, AS-1, CAN. 

Hhih 2: C^u ttAe c^p chip lulnh vi cAp tfl^u Ithl^ 

I r I taimanfetoihlliW I 

~ H <fr l l * 
mnh 3: cAu li^c dp <Ueu k ld^ vAl c^p gUm sftt 

mnt Ik m 
Cic h | thdng mgng dupe dung dl ndi e ic bd diiu 

khiln vdi cic miy tinh eip dllu khiln giim sit dupe 
gpi la Bus hd Uidng (System Bus) hay Bus qui Uinh 
(Process Bus). Thdng qua hd thdng Bus niy ma eip 
dllu khiln phdi hpp hogt ddng dOng thdi trao ddi v i 
cung eip dfl Hdu eho eip diiu khiln giim sit, ed lhl 
giin tilp thdng qua cie hd thdng quin ly co sd du lidu 
Udn cie Ugm chfl, eflng nhu nhan mdnh l|nh, tham 
sd diiu khiln tfl cap dllu khiln giim sit. Thdng tin 
khOng nhung dupe trao ddi theo chilu dpc m i cdn 
theo chilu ngang,tgi eic tram ky Ihuit, trgm thao lie, 
vi e ic trgm chfl cflng trao ddi dfl II|u qua bus hd 
thdng. Ngoii ra cie miy in bio eio va dfl lidu luu trfl 
eflng dupe kdt noi qua mgng niy. 

DOI vdi Bus hd UiOng niy tfly theo Iinh vyc img dyng 
ma ddi hdi vl Unh ning thdi gian thyc ed dupe dat ra 
ngit nghdo hay khdng. Thdi gian phan ung Udu biiu 
nim Uong khoing mOt vii uam miligiay, trong khi luu 
lupng thOng Un can trao ddi ldn hon nhilu so vdi bus 
Uudng. Tdc dp Uuyln Udu biiu cfla bus h | IhOng nim 
trong phgm vi UJ vii trim kBit/s din vii Mbil/s. 

Giao tilp gifla cip giim sit va cip diiu hinh 
Hinh 4: C^u b-Ac m^tig c^p glAm sAt vA c^p dieii hAnh 

^^ H H ^ » £ , 
I I l.AN.Ell>cinn.Minliu< I 

SCADASuOgn SCwAsaUon VB C " M»D* „ . - , „ . 

Mang xi nghiep thyc ra Ii mdt mgng LAN cd ehfle 
ning kit nO'i cae miy tinh vin phdng thude cap diiu 
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hinh (MES) vdi cip diiu khiln giam sit. Thdng tin 
dupe dua Idn tfl eip diiu khiln giim sit bao gdm 
trang thii lim vide efla e ic qui trinh ky Uiuit, cic sd 
lidu Unh loan, thdng kd vl diln biln qui Uinh sin xuit 
v i chit lupng sin phim, thdng tin theo chilu ngupc 
igi l i eic thdng sd Uiilt kl, cdng thfle diiu khiln vi 
m|nh Idnh dllu hinh. Ngoii ra thdng tin cflng dupe 
trao ddi manh theo chilu ngang gifla cie miy tinh 
thudc cip dllu hanh sin xuit vdi nhau, nhu ho trp 
lim vide theo nhdm, eOng tie trong dy in hay su dyng 
chung cic tai nguydn ndi mgng (nhu miy chfl, miy 
khich, miy in). Khic vdi e ic hd thOng a e ip dudi, 
mgng xi nghidp khdng ydu ciu nghidm ngat vl tinh 
nang thdi gian thuc. 

Viec trao ddi du Ii|u thudng diln ra khdng dinh ky, 
nhung ed khi vdi sd lupng ldn tdi hang Mbyte. Cac logi 
mang dupe dung phd bien cho cip dllu khiln giim 
sil va cip dllu hinh sin xuit (FMS) ed thi la: 
Ethemel, Token-Ring. Ngoii ra viec tmyln thdng giua 
cip dllu khiln giim sit vdi eip diiu hinh sin xuit 
cdn cd thi dupe kit ndi vdi nhau qua cic loai mang 
khac nhu: Intemet, Radio, GPS. 

Giao Ulp gifla eip dllu hinh vi eip quin Iy 

ISnh 5: C^u bilc mang cSp MES vA c^p ERP 

— ^ as: 

Mang cdng ty nam trdn cflng trong md hinh phin 
eip h§ thdng SCADA da cip, dac Irung cfla mang cdng 
ty nay gin vdi mdt mgng viin thdng hay mpt mgng 
may Unh didn rdng nhilu hon tren cac phuong didn 
phgm vi v i hinh thfle dieh vy, phuong phip tmyln 
thdng vi cic ydu ciu vl ky thual. Chuc nang efla 
mgng edng ty li kit ndi cie miy Unh van phdng cfla 
cae xi nghidp, cung cip cie djch vy Irao dOi thPng tin 
ndi bd vdi cic khach hang nhu tbu vidn di|n tfl, thu 
didn tfl, hpi thio tfl xa qua didn thoai, hinh inh, cung 
cip dieh vy tmy eip Intemetvi thuong mgi dien tfl,... 
Hinh thfle td chflc ghIp ndi mang cung nhu eie cdng 
nghd dupe i p dyng rit da dgng, tuy thupc vao diu tu 
cfla cdng ty. Trong nhilu trudng htyp mgng cdng ty vi 
mang xi nghi|p dupe thuc hidn bang mpt h | thdng 
mang duy nhit vl mat vat ly, nhung ehia thanh nhilu 
phgm vi vi nhdm mang lim vi|c ridng biet. Mgng 
edng ty cd vai trd nhu mdt dudng cao tdc trong hi 
thdng hg ting eo sd tmyln thdng cfla mpt edng ty, vi 
vgy ddi hdi toe dd tmyln thdng vi dp an toin, tin eiy. 

5. Xay jimg mo iiinii giam sat iie ttidng piian ioal 
san piiaih 

5.1. Xiy dung md hinh phAn cung 
Be xiy dyng he thOng Seada diiu khiln da cip, 

phin cflng efla md hinh cin cd: 

Cip 1: Cip chip hanh, he thong phin loai sin 
phim gdm: dOng eo, eic nut nhin, cim biln, xy lanh 
tie dpng, din bio. 

Chflc nang cip I dflng d l diiu khien bing lii, 
nhin Un hidu tfl nflt nhin, tu c ic c im biln ddng thdi 
dl dllu khiln e ic Vai Solenoid tie ddng din piston 
khi phin logl sin phim khdng dgt ylu eiu. 

Cap 2: Cip diiu khiln, hd thdng diiu khiln ed Uil 
dung cie logl PLC khic nhau ed trdn thi trudng nhung 
phii dim bio cd day dfl ngd vio ra vi ed thi giao tilp 
vdi miy tinh. Luin van nay su dyng PLC S7 200 CPU 
224(14I/10O)eflaSiemen 

Chflc nang eip 2: dflng d l nhan Un hidu tfl cip 
chip hanh vi xu ly tin hidu d l dllu khiln cie Vai 
Solenoid, ddng thdi eflng trao ddi dfl lidu vdi eip giim 
sit di giim sil hd thdng. 

Cip 3: Cip dllu khiln giim sat, laeiptmngtim-
cflahethdng, hd thdng diiu khiln giim sit gdm miy 
tinh ed chfla phin mim giim sit dllu khiln SCADA 
dupe ndi tryc tilp vol thilt bi dllu khiln. 

5.2. Giai phap phSn cung 
Hd thOng ein phii ed phin eung cy thi nhu sau: 
Ngudn eung eip toin bp hd thdng, nut nhan diiu 

khiln h | thdng, bang tii d l dl ehuyin sin phim, cic 
thidt bi dl phin biet c ic loai sin phim, eae phin tu 
tic dpng de phin logi c ic sin pham khac nhau. 

Cau trfle phin eflng cfla md hinh gdm: ngudn cung 
eip he thd'ng, nflt nhin diiu khiln, bang tai di chuyin 
sin phim. 

Cie thilt bi d l phin bidt sin phim: Cim biln 
quang, c im biln quang phin xa, cim biln quang soi 
thiu, thu Un hidu quang, c im biln li$m can (loai cim 
ung tfl eim), Bd didu khien tmng tim (PLC). 
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