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XAY DUNG HE THONG DIEU KHIEN PHAN TAN
CHO HE HONG TRON HOA CHAT

TREN NEN TANG HE PCS7

BUILDING A DISTRIBUTION CONTROL SYSTEM FOR CHEMICAL MIXING SYSTEM

ON PCS7 SYSTEM

TOM TAT

Hé théng diéu khién phan tan la hé thong diéu khién cho mét day chuyén
san xuat, mot qud trinh hodc bat cit mot hé thang dong hoc nao, trong dé cac bd
diéu khién khong dat tap trung tai mot noi ma dugc phan tén trén toan hé
théng. M6i hé théng con dugc diéu khién bdi mét hoac nhiéu bd diéu khién [3].
V6i nhiing hé thdng trgn héa chat cd quy md Idn yéu cau do tin cdy, kha nang xt
Iy phan tn va diéu khién t6i uu. Do vay ¢ thé (ing dung hé thdng diéu khién
phan tan trén nén ting hé P(S7 dé xay dung hé thdng trgn hoa chat. Hé thong
dugc xay dyng trén phan mém va thyc hién mé phdng tryc quan gidm sét qua
giao dién dugc thiét ké trén phan mém WINCC. Bai bao nay tom tat hé thong
tron hoa chat dugc xdy dung trén nén tang PCS7 clia SIEMENS va két qua md
phdng hé thdng.

Tirkha: Hé thing diéu khién phan tdn, diéu khién ti uu, PCS7.

ABSTRACT

Distributed control system is a control system for a production line, a process
or any dynamic system, in which the controllers are not centrally located in one
place but are distributed throughout the world. system. Each subsystem is
controlled by one or more controllers [3]. For large-scale chemical mixing
systems that require reliability, dispersion handling and optimal control.
Therefore, it is possible to apply a distributed control system based on the PCS7
system to build a chemical mixing system. The system is built on the software
and simulates the visualization through the interface designed on WINCC
software. This paper summarizes the chemical mixing system built on the P(S7
platform of SIEMENS and the system simulation results.

Keywords: Distributed control system, optimal control, PCS7.
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1. GIGI THIEU

PCS7 la hé théng diéu khién thudc ho SIMATIC. PCS7 su
dung cac thanh phan chuan ctia Siemens, déng thoi mé
rong chiic nang dé thuc hién cac tinh nang can thiét trong
diéu khién phan tan tur van dé ky thuat cho dén giao dién

Ng6 Linh Trudng', Nguyén Hitu Diing'",
Bui Van Huy?

nguadi va may. PCS7 c6 tinh linh hoat cao do cac thanh
phan trén cuing mét chuan SIMATIC, cing chung co s& di
liéu, don gidn trong kiém tra va st dung, c6 tinh m& vdi
giao dién md da dang, cho phép két néi don gian, tham chi
vdi ca nhiing thiét bi cta cac hang khac ma khéng can cac
thiét bi két ndi chuyén dung dat tién [3].

Hé théng bao gom céc thanh phan ca ban sau:

® Tram ky thuat: IPC va OS Engineering.

® Cac tram van hanh: IPC va OS Software.

® Cac tram diéu khién: SIMATIC S7-400.

® Vao/ra phan tan: ET200M va S7-300 I/0O Module.

® Bus truong: PROFIBUS.

® Bus hé théng: Industrial Ethernet, Fast Ethernet.

® Cac tram BATCH/IT: IPC va phan mém bé sung.

Cac dac tinh ca ban ctia hé théng PCS7:

e Tich hgp cac thiét bi tu dong hoa thudc ho Simatic va
tir cac nha cung cap khac.

e Kién truc nhiéu ngudi st dung.

e Truyén thong thong suét tur cap thap téi cap cao.

e Tich hgp kha nang cdu hinh hé théng va lap trinh.

e Tich hop kha nang quan ly dir liéu: (SAP R/3, Gensym).

e Cong cu lap trinh chudn hoa.

e Kha nang du phong, dé tin cay cao.

e Thich hgp cho cac ting dung doi hoi d6 tin cay cao.

e C6 thé ap dung cho cac hé théng qui mé khac nhau
(ttr 50 t&i 18000 diém vao/ra).

Do nhiing tinh nang trén PCS7 phu hgp véi moi yéu cau
ti nhitng Ung dung nho dén nhiing nha may I6n, dap ung
moi quy mé clia cadc nha may, phu hgp véi qua trinh tiéu
chuan hoé tai nai san xuat.

Hé thong trén hda chat dugc xay dung trén phan mém
va ti€én hanh mé phong. Nguyén ly tron dugc xay dung dua
trén ki€n thuc va tim hiéu thuc té cla tac gia.
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CONG NGHE

Mo ta cong doan:

e Cong doan 1

Muc dich clia cong doan 1 lam bom héa chat vao cac bé
Iang dé lam nhiém vu gilt lai cac tap chat ldng va cac tap
chat ndi chia trong hoéa chat [1].
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Hinh 1. Cng doan lang tap chét trong hda chat 1

Héa chat dugc chuia trong bé chita RAW Materials Tank
sau do6 dugc bom vao 2 bé lang REACTORT va REACTOR2.

- Giai doan 1: Nguyén liéu tho.

Nguyén liéu 1dng cho san pham dugc chia trong hai bé
chiia nguyén liéu thé va dugc bom tu cac bé nay dén cac o
phan tng. Cac nguyén liéu thé rdn dugc luu tri trong ba
silo. Bang tai truc vit dugc st dung dé van chuyén sé lugng
nguyén liéu thé can thiét tu silo dén phéu can dé can. Mot
bang tai truc vit khac va mét may théi dugc sit dung dé théi
nguyén liéu vao mét trong hai thung tron theo ty Ié tron
chinh xac.

- Giai doan 2: Production

Lugng nguyén liéu ldng can thiét dugc dua tu hai thung
nguyén liéu thé dén 1o phan tng 1 hodc 16 phan tng 2
bang cac van. Vat liéu rdn tu thung trén dugc van chuyén
qua bang tai truc vit dén 16 phan tng, noi chung dugc tron
bang may khudy. San pham dugc tao ra trong 6 phan tng
bang cach khudy tron, lam néng va lam lanh nguyén liéu
thd cung véi cac chat phu gia. Cac van va bé truyén dong
kiém soat nhiét dé trong cac 16 phan tng. Khi can thiét,
nudc ti nha may loc ¢é thé dugc dua vao cac 16 phan tng
bang cach st dung bo diéu khién luu lugng.

- Giai doan 3: Giai doan gi(.

San pham dugc bom vao bao gém dé x{ ly sau. Tai day,
n6 dugc nang cap tu va gitt & nhiét do khong thay déi

- Giai doan 4: lam day.
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S&n pham dugc bao quan tam thai trong thung chiét rét.

- Giai doan 5: Lam sach.

C6 thé lam sach cac 16 phan ung, dudng 6ng, van, thiét
bi truyén déng, bé chita va bé nap bang hé théng lam sach
tai chd (CIP). Nudc thai thu dugc dugc thu gom vao mét bé
chuia nudc thai riéng biét va dugc xu ly.

» Cong doan 2

Muc dich ctia cong doan nay lam bom hoéa chat vao cac
bé ldng dé lam nhiém vu gil lai cac tap chat ldng va cac tap
chat néi chta trong hoa chat.

Hoa chat dugc chia trong bé chiia RAW Materials Tank
sau dé dugc bam vao 2 bé Idng REACTOR1 va REACTOR?2.

M6 ta hé théng:

Giai doan 1: Nguyén liéu tho.

Nguyén liéu Idng cho san pham dugc chiia trong hai bé
chita nguyén liéu thé va dugc bam tir cac bé nay dén cac 1o
phan ung. Cac nguyén liéu thé ran dugc luu trir trong ba
silo. Bang tai truc vit dugc st dung dé van chuyén sé lugng
nguyén liéu thé can thiét tu silo dén phéu can dé can. Mot
bang tai truc vit khac va mét may théi dugc st dung dé théi
nguyén liéu vao mét trong hai thung tron theo ty Ié tréon
chinh xac.

Giai doan 2: Production

Lugng nguyén liéu long can thiét dugc dua tur hai thung
nguyén liéu thé dén Lo phan tng 1 hodc Lo phan Ung 2
bang cac van. Vat liéu ran tu thung tron dugc van chuyén
qua bang tai truc vit dén 16 phan Ung, noi ching dugc trén
bang may khudy. San phdm dugc tao ra trong 16 phan ting
bang cach khudy tron, lam nong va lam lanh nguyén liéu
thé cung vdi cac chat phu gia. Cac van va b truyén dong
kiém soat nhiét do trong cac 16 phan ung. Khi can thiét,
nudc ti nha may loc cé thé dugc dua vao cac 16 phan ung
bang cach st dung bé diéu khién luu lugng.

Giai doan 3: Giai doan gi(i.

San pham dugc bom vao bao gém dé xu ly sau. Tai day,
né dugc nang cap tu va gitt & nhiét dé khong thay déi.

Giai doan 4: lam day.

San pham dugc bdo quéan tam thai trong thung chiét
rét.

Giai doan 5: Lam sach.

C6 thé l1am sach cac 16 phan (ng, dudng 6ng, van, thiét
bi truyén dong, bé chiia va bé nap bang hé théng lam sach
tai chd (CIP). Nudc thai thu dugc dugc thu gom vao méot bé
chuia nudc thai riéng biét va dugc xu ly.

e Cong doan 3

Giai doan 1: Nguyén liéu tho.

Cac nguyén liéu thé dugc cung cap nhu sau:

Nguyén liéu thé & dang ldng dugc dua mét cach chon
loc tir hai thung nguyén liéu dén Lo phan dng 1 hoadc Lo
phan ung 2.

Nguyén liéu tho dugc dua tur ba silo vao phéu can va tu
d6 vao thung tron.
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Giai doan 2: Production.

Céc san pham dugc tao ra trong o phan ting bang cach
khuay, lam néng va lam lanh nguyén liéu thé cling véi cac
chat phu gia. Van va thiét bj truyén dong dugc st dung dé
ki€ém soat nhiét do trong 16 phan tng.

Khi can thiét, nugc ti nha may loc c6 thé dugc dua vao
cac 1o phan dng bang cach st dung bo diéu khién luu
lugng.

Giai doan 3 - Giai doan gilr

San pham dugc bom dén bé chura dé xu ly sau.

Giai doan 4 - Lam day

San pham dugc bdo quan tam thgi trong thung chiét
rot. Tu d6, né dugc chuyén dén Tank 1 mang di lam lanh.

e Cong doan 4

Sau khi trén 2 héa chat tao thanh dung dich méi. Dung

dich dugc bom qua may lam lanh va chuyén ra khu lay hoa
chat.

2. XAY DUNG HE THONG

Cau hinh 16p mang bai toan [2].

Dua vao yéu cau cdng nghé tram tron héa chat, nhom
thuc hién da xay dung mé hinh mé phong cho hé théng
gdém ¢6 nhiing thanh phan sau:

- May tinh v&i phan mém lap trinh Simatic manager
v5.6

- B6 diéu khién lap trinh PLC S7-400 va 2 bd ET 200

- Phan mém giam sat Wincc
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Hinh 2. Cau hinh I6p mang cla bai toan

Cac budc thuc hién trén phan mém:

Khai tao chuong trinh va tién hanh két néi truyén
thong: ching ta mg phan mém SIMATIC Manager va tao 1
du an méi (New Project Wizard) sau dé chon Next.
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Hinh 3. Tao project méi
Budc ti€p theo ta chon CPU cho du an sau d6 chon
Next.
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Hinh 4. Chon CPU cho du én

Do project st dung client server nén ta chon nhu trong
hinh 5.
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Hinh 5. C&u hinh c&p diéu khién
bat tén cho du an mdi la server-client 01.
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Hinh 6. Dat tén cho du an méi
Sau khi thuc hién cac budc trén sé xuat hién 2 giao dién
Component view va Plant view.

)--C: KH\server ¢ . MP

Hordware!
CPU 410.5H
CP 4435 Ext
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(] Equipment Properties
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Hinh 7. Giao dién Component view

Component view: dang xem nay dai dién cho vi tri bo
nha vat ly clia cac déi tuong riéng 1€, vi du, clia cac biéu doé
va khai. Trong Ché do xem Thanh phan, ban c6 thé xem
ngay cac khéi va biéu d6 thudc vé AS nao.

= ; . i Desktop\NCKEReerver_client 0 Sl e=]

Motor3_Control
Repot(13)

pC i Selected: 0/3

Hinh 8. Giao dién Plant View

Plant view: ché do xem nay cho thay cau truc phan cap
chinh xac ctia nha may. C6 thé chia nha may thanh cac don
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vi va xem céc biéu dé va hinh anh quy trinh nao thuoc vé
don vi nao.
Cau hinh I6p mang cho hé théng trong Netpro.
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Hinh 9. Ldp mang clia hé thing
C4u hinh phan cting clia hé théng.
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Hinh 10. Cau hinh phdn cting
Giao dién giam sat hé thng trén WINCC
Giao dién giam sat va diéu khién cho cong doan 1:

PLANTISTIRICFC_LIV1/TANK_LEV_M Limit value (high) for the positive gradient vilated [
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Hinh 11. Giao dién diéu khién gidm st cho cong doan 1
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Giao dién giam sat va diéu khién cho cong doan 2:

Hinh 12. Giao dién diéu khién giam st cho cong doan 2
Giao dién giam sat va diéu khién cho céng doan khudy:

Hinh 13. Giao dién diéu khién giam sat cong doan khudy
3. KET LUAN
Bai bao da trinh bay hé thong tron héa chat dua trén
nén tang PCS7 cla Siemens, néu tém tat so lugc cach thuc
tao du an va nguyén ly lam viéc cla ting cong doan va xay
dung trén man hinh diéu khién giam sat. Huéng phat trién
ti€p theo cdia nghién ctu la xay dung hoan chinh hé théng
trén phan mém, téi uu thuat toan diéu khién.
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