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NGHIEN CUU CAC GIAI PHAP TRUYEN THONG

TREN NEN TANG HE DCS/PCS7

RESEARCHING COMMUNICATION SOLUTION ON THE BASIS OF DCS/PCS7

TOM TAT

Nganh cong nghiép nudc ta dang ngay cang phat trién. Cac nha may, xudng
san xudt dp dung thiét bi ty dong hda ngay cang rong rai. Cac thiét bi cang hién
dai thi viéc c6 mot hé thdng diéu khién giam sat la rét can thiét. DE thu thap va
truyén dit liéu thi cdc gidi phap truyén thong ddng vai tro vo cing quan trong. Do
d6, nhém tac gid da tién hanh nghién cu cac gidi phap truyén thdng trén nén
tang hé DCS/PCS7 d€ lam rd cdc gidi phap truyén thong, cing nhu uu nhugc diém

clia tlng giai phap.

Tir khéa: Truyén théng, gidi phdp truyén thong, diéu khién phdn tdn,

DCS/PCS7.

ABSTRACT

Currently, our industry is developing day by day. Factories and workshops
apply automation equipment more and more widely. With the equipment also
becoming more and more modern, it is very necessary to have a monitoring
control system. And to collect and transfer data between levels, communication
solutions play a very important role. Therefore, the authors have conducted
research communication solution based on DCS/PCS7 to clarify communication

solutions, as well as the advantages and disadvantages of each solution. ..

Keywords: Communication, communication solutions, distributed control

system, DCS/PCS7.

"Ldp DH Diéu khién tu ddng 3 - K12, Khoa Dién, Trudng Dai hoc (ong nghiép Ha Noi

2Khoa Dién, Trudng Pai hoc Cdng nghiép Ha Noi
“Email: buivanhuy@haui.edu.vn

1. GIGI THIEU

Trong nhiing nam gan day, nganh céng nghiép nudc ta
phat trién manh mé cung véi cac day chuyén san xudt, cac
nha may hién dai, tién tién, c6 muc dé tu dong héa ngay
cang cao. Cac nha may tng dung hé diéu khién phan tan
DCS rong rdi han vi nhiing Igi ich ma né dem lai. Nhung
viéc ldp dit va van hanh hé diéu khién phan tan DCS &
nudc ta hién nay phan I6n la do céc ky su nudc ngoai thuc
hién. Nam bat tinh hinh d6, cling nhu tiép thu kién thic
gido duc clia nha trudng va nang cao kién thic cta ban
than vé hé diéu khién phan tan DCS. Chung em da thuc
hién nghién ctu vé hé DCS va phan mém PCS7 do Siemens
cung cap dé c6 thé ndm ré hon vé DCS. Do d6, nghién ciu
cac giai phap truyén théng trén nén tang hé DCS/PCS7 la

can thiét.
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2. NOI DUNG NGHIEN CUU
2.1. Cau truc co ban cia mét hé PCS7
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Hinh 1. Cau trdc co ban cla hé P(S7

C4u tric module héa ctia SIMATIC PCS7 dua trén nhiing
thanh phan phan ciing va phan mém trong pham vi
chuong trinh cta SIMATIC. N6 bao gébm cac thanh phan
sau:

Automatic-Station

o ES (Engineering Station): Tram ky thuat
o OS (Operator Station): Tram van hanh
o AS (Automation Station): Tram tu d6ng héa
e Cac hé théng truyén thong
2.2, Cac hé théng truyén théng trong PCS7

e Bus trudng, Bus thiét bi: S& dung ky thuat truyén tin so
dé két néi cac thiét bi thudc cap diéu khién (PC, PLC) Vi
nhau va vai cac thiét bi & cdp chdp hanh hay cac thiét bi
trudng. Cac thiét bi c6 kha nang n6i mang la cac bo vao/ra
phan tan, cdm bién hodc co cdu chap hanh co tich hgp kha
nang xu ly truyén théng. Cé nhiém vu la chuyén dit liéu qua
trinh 1&n cdp diéu khién dé x{ ly va chuyén quyét dinh diéu
khién xuéng céc cc cau chap hanh.

e Bus hé thdng, Bus qua trinh: C6 nhiém vu két néi cac
may tinh diéu khién va cac may tinh trén cdp diéu khién
gidm sat v6i nhau. T6c dé truyén théng tiéu biéu trong
pham vi ti vai tram Kbit/s dén vai Mbit/s. Co6 kha nang két
ndi dé dang nhiéu loai may tinh. Kiéu théng dung nhat Ia
Ethernet. Ngoai ra con st dung PROFIBUS-FMS, Modbus va
Fieldbus Foundation’s High-Speed Ethernet.
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2.3. Cac gidi phap truyén théng hé DCS/PCS7

e Ethernet cdng nghiép: Dua trén tiéu chuan IEC 8023,
téc do truyén dan dit liéu khoang 10Mbps/s, s6 lugng tram
c6 thé két ndi véi Ethernet cong nghiép cé thé 1én dén
hang trdm tram. Fast Ethernet céng nghiép dugc ting dung
vGi cac hé théng c& trung binh va 16n. T6c d6 truyén dan cé
thé tang tur 10-100Mbps/s, s6 lugng tram tucong déi Ién, mé
réng tram don gian.

e DeviceNet: dugc dung dé néi mang cho céc thiét bi &
cdp chap hanh. Phuong thic giao tiép chd t6, cdu hinh
mang thudng la dudng truc hodc nhanh. Mot mang cho
phép t6i da 64 tram, mdi thanh vién trong mot mang dugc
dat dia chi tir 0-63. Viéc b6 sung hodc bd di mot tram c6 thé
dugc thuc hién ngay khi mang con dang dugc cap nguén.

e PROFIBUS: 1a mot hé thong nhiéu chi cho phép cac hé
théng diéu khién tu déng, cac tram ky thuat va hién thi
trong qua trinh cling nhu cac phu kién phan tan cung lam
viéc trén mang bus. Bao gébm cac thanh phan co ban sau:
Thiét bi cht (Master Device), thiét bi té (Slave Device),
dudng truyén tin hiéu va bd chuyén déi.

e PROFINET: la moét tiéu chudn truyén théng céng
nghiép dé truyén di liéu qua Ethernet nham thu thap di
liu va diéu khién cac thiét bi trong hé théng cdng nghiép.
V6i kha ndang mang mé trong viéc cung cap dir liéu theo su
han ché cta thai gian. PROFINET 10 trién khai cac giao tiép
vGi cac thiét bi ngoai vi két néi trudng, dua trén ca s& xép
tang thai gian thuc. PROFINET 10 dinh nghia toan bo qua
trinh trao d&i di liéu gidra cac bd diéu khién va cac thiét bi,
cling sé chudn doan va thiét lap théng s6.

o AS-|

- DUng dé két néi cac thiét bi cdm bién va chap hanh s6
vGi cap diéu khién.

- C6 cau truc dudng thdng hodc cau tric cay.

- Chiéu dai cap truyén t6i da la 100m. S6 tram t6i da la
31 Ung vaGi 124 thiét bi.

- Thuc hién truyén 2 chiéu, cho phép 1 tram cht quan ly
t6i da 124 kénh vao sé va 124 kénh ra s6.

2.4, So sanh PROFIBUS va PROFINET

e PROFIBUS

- S dung dau néi ndi tiép DB-9 tiéu chudn.

- C6 c6ng chuyén tiép & mat sau clia dau néi dé co thé
két ndi cac thiét bi khac vao bus.

- Mai thiét bi trén mang phai c6 mét dia chi duy nhat
nam trong khoang tur 1-127.

- T6c dé truyén bit tir 9600bit/s dén 12Mbit/s.

o PROFINET

- Giao dién vat ly dugc sir dung la gidc cam Ethernet RJ-
45 tiéu chuin.

- Hoat déng véi t8c dé 100Mbit/s va day cap c6 thé dai
t6i 100m.

- Hoat déng & t6c dd cao va thoi gian phan héi dudi
Tms.

- Tat cac cac thiét bi Ethernet déu st dung dia chi IP va
dia chi MAC, nhung tén thiét bi la duy nhat cho cac thiét bi
PROFINET.

3. KET QUA NGHIEN CUU

Nhom tac gia da tién hanh xdy dung va moé phong moé
hinh san xudt thuéc nhudém véi giai phap truyén théng la
Profinet trén Uing dung PCS7.

Quy trinh san xuat thuéc nhuém dugc chia ra thanh hai
céng doan nhé trén man hinh HMI dé dé dang diéu khién
va giam sat bao gém: Céng doan diéu phdi nguyén liéu tho
RMT va Céng doan phan (ing va chiét rét REAC.

3.1. Xay dung so d6 PID cho hé théng
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Hinh 2. S¢ d6 PID tram AS san xuat thudc nhudm

Cac dé6i tugng dugc st dung trong s d6 P&ID quy trinh
san xuat thuéc nhuém nhu liét ké trong bang 1.

Bang 1. Ky hiéu, tén va chiic nang cac d6i tugng trong so do

Ky hiéu Tén va chiic nang

L1111, L1311, | C&ém bién mic dung d&€ do miic chat long trong céc
L1321 thung

NK11x Cac van cung cap nguyén liéu vao bon tron

RMTx (ac thung chia

Reactor 1,2 Bon tron 1,2

NP111, NP311, | Méy bom van chuyén nguyén liéu

NP321

FC111 B truyén dong kiém soat dung lugng nguyén liéu tho
NR311, NR321 May khudy hon 1,2

NK31x Cécvan clia bon tron 1

NK32x Cécvan clia bon tron 2

1311, 1321 Thiét bi kiém sodt nhiét @ bon tron
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3.2. Cau hinh SFC
START
[
DOSE_REA1 DOSE_REA2
INIT_LINE1 INIT_LINE2
INIT_DOSE

INIT_OK

i

SLOW_DOWN

END_DOSE

i

CLOSE_LINE

CLOSE_OK

i

END

Hinh 3. SFC cho quy trinh RMT

START

1

CLOSE_VALVE

CLOSE_OK

1j

END

Hinh 4. SFCvdi chiic ndng RESET cta quy trinh REAC
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START
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VALVE_OPEN

| OPEN_OK

CONTROL

TEMP_ OK
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SP_DOWN

SP_LOW
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CLOSE_VALVE

CLOSE _OK
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END
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OPEN OK

PUMP_ON

PUMP_OFF

CLOSE_VALVE

END

Hinh 5. SFC cho qua trinh HEATING

Hinh 6. SFC cho qué trinh DRAIN

3.3. Giao dién trong phan mém mé phéng
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Hinh 7. Giao dién md phdng hé thong trén P(S7

Hinh 8. Giao dién diéu khién trén HMI cho quy trinh RMT
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Hinh 9. Giao dién diéu khién trén HMI cho quy trinh REAC
4. KET LUAN VA KHUYEN NGHI

Hién nay, dac biét trong cong nghiép 4.0 cac day truyén
san xudt doi hoi tinh chuyén mon héa rat cao nén viéc tng
dung tu ddng hda vao trong san xuét sé rat phat trién theo
nhiéu huéng hién dai. Dua trén tinh hinh d6 nhom tac gia
da dat ra hudng phat trién nhu sau:

e K& thira, tng dung va hudng téi cau hinh va xay dung
mo hinh thuc té trén nén tang PCS7.

e Chay thu trén thuc t€ va so sanh véi két qua mo
phong.

o Tiép tuc tim hiéu sau hon nita vé bé phan mém PCS7
dé tir d6 c6 thé dé dang ti€p can va tuy bién véi cac tng
dung trong céng nghiép.
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