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Trong xu thé hoi nhap hién nay, dit nude ta ngdy cang tiép nhan va hoc
hoi nhiéu céng nghé mai tir cac qudc gia trén thé gidi. Nganh coéng nghiép
ning noéi chung hay nganh dién cong nghiép noi riéng ciing duoc thira ké
nhimg thanh tyu khoa hoc ma thé gidi dem lai, khong nhiing vay né khong
ngimg phat trién va ngay cang hién dai, tién tién hon. Trén thuc té, chung ta
gip rat nhiéu nhimg day truyén, nhitg cong nghé véi ki thuat cao dé phuc vu
cho san xuét cho con nguoi.

Sau mot thoi gian hoc tap va nghién ctru tai trudng Pai hoc Dan 1ap Hai
Phong, em duoc giao 1am do an tot nghiép voi dé tai “Nghién ciru thiét bi
hién trwomg thong minh sir dung trong hé thong diéu khién qua trinh
PCS7 cua hang Siemens .

Chuong 1. Hé théng diéu khién qua trinh (PROCES CONTROL
SYSTEM - PCS7)

Chuong 2. Mang cép trudng trong hé théng PCS7

Chuong 3. Cac thiét bi truong

Do thoi gian thyc hién ngan va kinh nghiém ban than con han ché do vay
ban do an khong tranh khoi nhiing thiéu s6t.Em rat mong nhan dugc sy dong
gop cua cac thiy cd. Cudi cing xin chan thanh cam on thay ¢6 va cac ban sinh
vién da giup d& va ung ho em hoan thanh ban do an nay.

Hai phong, ngay...... thang...... nam......

Sinh vién

Hoang Duy Luén



CHUONG 1

HE THONG PIEU KHIEN QUA TRINH
(PROCES CONTROL SYSTEM — PCS7)

1.1. HE THONG PIEU KHIEN QUA TRINH PCS7.

1.1.1. Tong quan vé hé thong diéu khién qua trinh PCS7.

Ngay nay voi su phat trién manh mé cac nganh cong nghiép, véi cac
yéu cau ngdy cang cao trong san xuat vé chat lugng san pham, gi4 thanh, kha
ning dong déu cua san pham thi viéc tng dung cong nghé ty dong hoa vao
trong san xuat ngay cang rong rai va phd bién. Ngay cang c6 nhiéu cac hé
diéu khién ty dong mang tinh chat diéu khién qua trinh san xuat. Trong s6 do
mot hé thong kha pho bién va dap ting dugc day du tinh ning ctia mot hé dicu

khién qua trinh d6 14 hé thdng diéu khién qua trinh PCS7 cua hﬁng Siemens.
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Hinh 1.1: Hé théng PCS7 trong cong nghiép.
PCS7 1a mot hé thong nhét v&i cac thanh phan két hop voi nhau, lam
viéc trén cung mot ¥ tudng vé hé thdng. SIMATIC PCS7 duoc hd trg cung



cip cac giai phap vé hé thong, ciing nhu nhitng giai phap can thiét cho cac
qua trinh ty dong hoa.

PCS7 1a mgt hé co6 tinh nang md, két cdu mém déo, vai kha nang thay
doi, thiét 1ap cAu hinh mot cach dé dang, dé dang mo rong hé théng, kha nang
két n6i rong, don gian.

PCS7 pht hop v6i hiu hét cac quy mo san xuat tir nho dén 16n. PCS7
v6i day du cac cap diéu khién: cap quan li, cap diéu khién giam sat, cip diéu
khién qua trinh, cdp hién truong. PCS7 véi kha ning dong bo cao, kha ning
du phong & tAt ca cac cép da tao nén tinh thuan tién, dé dang trong hoat dong
va an toan cao.

Hé thong PCS7 1a mot hé diéu khién qua trinh hién dai, dugc xay dung
trén hau hét cac san phim phan cimg va phan mém ctia hang Siemens dem lai
sy xuyén sudt, théng nhat, déng bo trong toan bd h¢ théng. Cung véi sy da
dang trong tat ca cic san pham cua hing Siemens di lam cho hé théng PCS7
ngay cang tré nén phd bién. Vi tat ca cac tinh ning trén 13 1i do ma hé thong
PCS7 ngay cang duoc st dung rdng rii trong hau hét cic nganh san xuat voi
day du cac quy mo.

Mot hé thong diéu khién qua trinh PCS7 bao gém

- Tram quan ly: Quan ly chung cho toan nha may.

- Tram k¥ thuat (ES): Dung d¢ thiét 1ap cau hinh cho hé thdng va 1a noi

dua ra céc giai phap diéu khién qua trinh cong nghé.

- Tram van hanh (OS): Giam sat su qua trinh hoat dong va dua ra céac

tac dong diéu chinh can thiét.

- Tram diéu khién: La cac PLC tryc tiép tham gia diéu khién qu4 trinh,

chtra cac phan mém do tram ES dua xudng.

- Céc thiét bi truong: Day 1a bo phan truc tiép tiép xuc voi qua trinh cong

nghé, n6 c6 nhi€ém vu do dac va lay cac thong so trang thai hoat dong cua cac



may moc va chat lugng san pham va dua vé bo di€u khién dé quan ly va diéu

chinh qué trinh.

1.1.2.

- Puong mang: La mang Eithernet cong nghi¢p va Prifbus. C6 nhiém
vu truyén dan va bao mat thong tin gitta cac thanh phan trong mang.

Nhirng muc tiéu va tién ich cia h¢ thong diéu khién qua trinh

PCS7.
SIMATIC PCS 7 nham dat duoc nhiing muyc tiéu co ban sau day

- Tu dong hoa toan bo diy chuyén san xuét dya trén cac san pham cta
SIMATIC.

- Ap dung k¥ thuét Plant-wide cho tat ca cac thanh phan cta hé thong
diéu khién trong hau hét cac qua trinh.

- Qué trinh quan 1y hé théng 1a tap trung (on - site, trung tam).

- Tt c& cac thanh phﬁn duoc md dun hoa va co tinh linh hoat cao.

- Thiét ké giao dién hé thong c6 thé dugc chay & Windows NT 4.

H¢ théng PCS7 mang lai mot s6 loi ich nhu sau:

chon.

- Cac thanh phan dugc két hop v6i nhau, lam viéc trén cung mot y
twong vé hé thong va thich hop cho sir dung véi toan bo san pham
SIMATIC S7.

- SIMATIC PCS 7 dugc sy hd tro tot nhat dé co thé cung cap nhiing
giai phap vé hé théng, cling nhu nhiing giai phap can thiét cho cac qua
trinh tu dong hoa.

- Céc hé thong nhu mot Hé thong k§ thuat trung tdm quan 1y va ghi
chép cac qué trinh do luong, ludn trong ché do truc tuyén.

- Céac san pham SIMATIC khéng chi duoc sir dung trong timg cong
doan san xuat ma con dugce st dung déng bo trong ca h¢ théng.

- Su an toan va su thuc hién cao ciia mot hé théng diéu khién.

- Tinh modul va nhiing kha nang két hop tat ca thanh phan duogc lya



- Cong nghé va nhimg san pham dugc phan phdi rong rii.
- Gia thanh k¥ thuat, chi phi van hanh va bao dudng thap.
- Hé théng giao dién, phan cing va phan mém mé, diéu nay lam cho
ngudi sir dung dé dang hon trong viéc phat trién hé thong.
1.2. THANH PHAN CUA HE THONG PIEU KHIEN QUA TRINH -
PCS7.
1.2.1. Tram quan ly.

Tram quan Iy 14 cip diéu khién cao nhét ctia mot hé diéu khién qua trinh.
Tram quan 1y c6 chtic nang thu thap va quan li thong tin tir mirc khu vuc va
quan 1i toan bd hé théng tu dong hoa. Tram quan 1i thu thap cac bao cdo tir
cac tram k¥ thuat va co thé dua thong tin Xuéng tram k¥ thuat nham muc dich
thay d6i qua trinh san xuét
1.2.2. Tram k¥ thuat (Enginneering System - ES).

Tram k¥ thuét (ES) ctia mot hé diéu khién qua trinh PCS7 14 cic may
tinh PC cong nghiép véi cau hinh cing du manh véi cac phan mém nhu:
Standard sofware for Engineering, Engineering for F/FH system, Import/
Export assitant SIMATIC PDM, SIMATIC Manager... . Chirc nang ctia mot
tram k¥ thuat (ES) 1a dé thiét 1ap cAu hinh cho toan b hé théng va 13 noi dua

ra cic giai phap diéu khién q g ngh¢.
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Hinh 1.2: Tram k¥ thuat — Enginneering System (ES).



Tu tram ky thuat, nguoi 1ap trinh co thé bao tri, thay ddi cai dat va 1ap
trinh cho cac tram PLC trong nha mdy hodc c6 thé xtr li cac 16i tai cap 1/O.
Tram k¥ thuat bao gém cac cong cu dugc tich hop chat ché véi nhau dé thuan
lo1 cho vi¢c xay dung hé théng.

Tram k¥ thuat ctia PCS7 (ES) bao gdm cac cong cu phan cimg va phan mém
dugc st dung nham muc dich:

- Thiét 1ap cdu hinh phan ctmg cho tram, va quan 1y cac thiét bi trudng.

- Thiét 14p mang.

- Thiét lap cho cac hé thé)ng hoat dong theo qua trinh lién tuc.

- Giam sat, diéu chinh qué trinh hoat dong ctia hé thng.

- Nang cap hé thong.

Ngoai ra nguoi st dung co thé tham gia vao qua trinh thiét 1ap hé thong
tir CAD hodc CAE. Piéu nay cho phép cac ki su cong nghé, ki su quan 1y qua
trinh hodc quan 1y san Xuét 1ap ké hodch trén méi truong quen thudc cua ho.

Thong qua tram ES, cac phan tir trong hé thong nhu cac dong co, van,
bo diéu khién dugc coi nhu cac khdi ham trong phan mém va dugc két ndi
theo ding nguyén tic hoat dong cua qua trinh. Hon nita, ching dugc mo
phong bang hinh anh mét cach rd rang. Do d6 k¥ su cong nghé co thé dé dang
nam bat rd hoat dong ctia hé théng ma khong can phai ¢6 kinh nghiém nhiéu
trong linh vuc 13p trinh.

Viéc qua 1y dit liéu cua ES ciing duoc thong nhét va hét st linh hoat.
Céac gbi dit liéu co thé truy xuat tir bat cr b phan nao trong hé théng ma
khong can bat cr mot cong cu chuyén ddi ndo. Néu can nguoi quan 1y co thé
luu trit trong t&p Exel va Access.

Céc phan tir trong tram ES ciing dugc thiét ké doc 1ap va c6 két cdu mo
nén tuy thudc vao timg hé thdng ma nha dau tu sé trang bi cho phu hop véi
quy mo va tam ung dung. Do d6 s& giam gia thanh cua day truyén ma van dap

ung day du cac yéu cau san xuat cling nhu quan ly. Trong gidi han d6 an nay



s& dé cap dén hai thanh phan co ban nhat dé tao thanh hé PCS7, d6 1a phan
quan 1y va thiét 1ap nhitng tmg dung co ban SIMATIC PCS V5.2 va cong cu
thiét 1ap, quan 1y thiét bj hién trudng SIMATIC PDM.

1.2.3. Tram van hanh (Operation System — OS).

Chtic nang chinh cua tram van hanh (OS) 1a gidm sat qué trinh hoat dong
va dua ra cac thao tac diéu khién can thiét. Mdi tram van hanh thuong duogc
dit ¢ timg cong doan cu thé trong diy truyén san xuat, thuc hién van hanh
diéu khién mot cong doan nao do.

Tram van hanh la cac may tinh PC véi hé diéu hanh Window va cac gb1
phan mém chuén tuy thudc vao timg nha cung cap. Két ndi giita cac tram van

hanh va cac PLC thong qua chuan Ethernet cong nghiép.

Hinh 1.3: Tram van hanh trong PCS7.
1.2.4 Tram diéu khién (Control System).

La cac PLC truc tiép tham gia diéu khién qu4 trinh, phan mém diéu khién
duoc dua tur tram ES Xuéng. Viéc thiét 1ap céc thong s6 diéu khién, cai dat
cau hinh diéu khién dugc thyc hién béi tram ES.

Cac PLC diéu khién qua trinh c6 tich hop kha ning truyén thong voi cap
diéu khién giam sat 1a cac tram ES, OS, Server. PLC thuc hi¢n cac thao tac
diéu khién xudng cap truong thong qua PROFIBUS DP véi cac 1/0 vao ra
phan tan va PROFIBUS PA.



Hinh 1.4: Tram diéu khién trung tim S7-400H.

Tram diéu khién trung tam trong mdt hé PCS7 thuong la cac tram
SIMATIC S7-400. Tram S7-400 cung cdp chirc ning co ban cho hé thdng
diéu khién qua trinh, kha ning c4u hinh, kha ning truyén thong, kha ning két
nbi. Tram diéu khién trung tdm c6 két cAu mo véi kha nang 1ap trinh thong
qua ho phﬁn mém SIMATIC Manager. Tram thuc hién dua 1énh diéu khién
xubng cdp trudng va thu thap thong tin truyén tai toi cap diéu khién giam sat.
Tram diéu khién trung tdm duoc cau hinh 1a cac PLC S7-400 duoc tich hop
v6i kha nang dy phong tu dong, pho bién 1a cac tram S7-400H.

1.2.5 Cac thiét bi truong.

Pay 1a bd phan truc tiép tiép xtc vdi qua trinh cong nghé, nd c6 nhiém
vu thuc hién quy trinh cong ngh¢, do dac, léy cac thong $6 trang thai hoat
dong cua cac may moc, chat luong san pham va dua vé bo diéu khién dé quan
1i va thuc hién diéu chinh qua4 trinh.

Céc thiét bi truong thuong 13 cic co ciu chdp hanh nhu: van, dong co,

cac bd diéu khién chap hanh va cac cdm bién nhiét do, ap suat, luu luong.

Hinh 1.5: Cac thiét bi truong.



1.2.6. Hé théng Bus .

Hé thong bus trong mang PCS7 bao gom:

- Ethernet cong nghiép: bao gdm Ethernet va Fast Ethernet sir dung tuy
theo yéu cau truyén thong.

- PROFIBUS: bao gdom PROFIBUS-FMS, PROFIBUS-DP va
PROFIBUS -PA, stt dung cho céc chirc nang khac nhau.

- AS-I: Giao dién AS (Actuator/ Sensor) la mdt hé théng mang cho cac
cam bién nhi phan.
1.2.7 C4c modul lién két.
1.2.7.1. DP/PA Coupler

DP/PA Coupler 1a modul lién két vat 1y gitta Profibus DP va Profibus
PA. DP/PA Coupler nham thyc hién chtic ning lién két giira Profibus DP véi
céc thiét bi truong PA trong mdi truong chdy, nd.

Dic diém ctia DP/PA Coupler:

- Hinh thanh cach li gitra Profibus PA va Profibus DP.

- Truyén dan dit liéu tir RS 485 dén bus dong bo theo chuan IEC.

- Chuan doan qua hé thng chi thi;

- Tc d0 truyén voi két ndi Profibus DP 1a 45,45 Kbaud.

- Tdc d6 truyén voi két ndi Profibus PA 1a 31,25 Kbaud.

- Khi két ndi ta chi can thiét 1ap téc d6 truyén phu hop voi hé théng DP
Master va thiét 1ap thong sd cho thiét bi truong ma khong can dinh cau hinh
cho modul DP/PA Coupler.

SIMATIC

DP/PA Coupler

Hinh 1.6: Modul DP/PA Coupler.



1.2.7.2. DP/PA Link.

Pay mot hinh thirc lién két giita thiét bi truong va modul PA v6i mang
cong nghiép théng qua Profibus DP. Hinh thirc lién két nay yéu cau mot hay
hai modul giao dién IM 157. DP/PA Link cung cip mot cong vao tir hé thdng
Profibus DP Master t6i Profibus PA. Két noi DP/PA Link dwoc dinh hinh boi
phan mém Step7 V5.2, nhd phan mém Simatic PDM ma cic théng sé cia

thiét bi trudng c6 thé duoc thiét 1ap nho thiét bi 1ap trinh hoic PC.
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Hinh 1.7: Két ndi tram DP/PA Link.
1.2.7.3. Y Coupler.

Y Coupler chi dugc tng dung trong hinh thirc Y Link trong hé thong
S7-400H khong thé hoat dong néu thiéu modul IM 157. Y Link c6 nhing dic
diém sau:

- Lién két voi hé thong DP Slave chuan.

- Dai toc d6 truyén dir liéu tir 45,45 Kbaud dén 12Mbaud.

- Tao 16p cach li gitra modul IM 157 va hé thong Profibus co so.

Y-coupler
"\._"_ e PROFIBUS-DP interface

-

|~

i
Hinh 1.8: Modul Y Coupler.
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1.2.7.4.Y Link

Hinh thirc lién két Y Link bao gdm 2 modul giao dién IM 157 va modul
Y Coupler lién két véi nhau thong qua bus. Hinh thirc lién két ndy cung céap
mot cong vao cho DP Master, cho phép cac thiét bi cing giao dién Profibus

DP dugc ndi téi tram S7-400H nhu mot cong tdc vao ra hé théng.

IM 157 IM 157
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Hinh 1.9: Két ndi mot tram Y Link.
1.3. PHAM MEM HE THONG PIEU KHIEN QUA TRINH PCS7.
1.3.1. Phin mém SIMATIC PCS 7.

Phan mém Simatic Manager 1a hé diéu hanh dang duoc s dung rong
rdi cho PLC do Siemens san xuat. Pay 1a trung tdm cta tram ES, tir phién ban
5.2 Siemens d3 thém phan 1ap trinh cho hé PCS7 (goi tit 1a Simatic PCS7).
Véi cau tric mo, hé diéu hanh cho phép nguoi sit dung dé dang nang cap
hodc thu gon phu hop voi quy md cua hé théng, véi nhu cau ciing nhu sin
sang dap (mg cac cai tién trong tuong lai. P4y 1a mot phan mém tich hop tong
hop danh cho cac hé théng tu dong tir viéc 1ap trinh, két ndi truyén thong dén
theo doi1 qua trinh hoat dong va luu trit dit liéu. Cac chuong trinh phén mém
thiét 1ap cho hé thdng c6 thé dugc biéu dién dudi nhiéu hinh thirc, sau day s&
1a mot s chire ning chinh ciia SIMATIC PCS 7.

1.3.1.1. Chikc nding thiét ldp tdp tin va céu hinh phdn cirng.
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Day 1a phan dung dé thiét 1ap, luu trir cac thiét 1ap cho cdu hinh phan
cung CPU, cac médun mo rong va mang Profibus don gian cua PCS7 ma
moi tram ES déu phai ¢6 va né duoc tich hop sin trong SIMATIC Manager.

SIMATIC MANAGER cho phép thiét 1ap tap tin méi hodc md mot tap
tin c6 san. N6 cung cip hé thdng thu vién cac tram PLC tir don gian cho dén
cao nhat phuc vu cho viée thiét lap cac thanh phﬁn cua PCS7.
1.3.1.2. Chikc nang thiét ldp truyén théng.

Pé két ndi thiét b 1ap trinh v6i PLC thong qua mang Ethernet, Profibus
hoic MPL ta phai st dung modul truyén thong. Véi cac thiét bi 1ap trinh
chuyén dung, modul truyén théng da duoc tich hop san con khi st dung may
tinh thi ta phai cai dat va thiét 1ap cho cong truyén thong. Co6 thé thuc hién
viéc cai dit truyén thong trong ctra s6 chtrc nang. Tir d6 thuc hién viée chon
thiét bi giao tiép phu hop véi thuc té. Can luu ¥ rang viée dat cac thong sé ky
thuat phai phu hop
1.3.1.3. Chikc nding thiét ldp cdu hinh mang.

SIMATIC PCS7 cung cip chuic ning thiét 1ap cdu hinh mang, tir cap
thap nhat 1 cp hién truong (bao gom DP, PA, AS-I) cho dén cap cao nhat 1a
két ndi mang LAN toan bo hé théng cac may tinh diéu hanh. Cu thé la:

- Cép hién truong nhu Profibus — PA, Profibus DP, AS —I.

- Cap cac tram phan tan — DP nhu Profibus — FMS, Profibus — DP.

- Cap diéu hanh — Ethernet cong nghiép trén nén tang céc thiét bi truyén thong
nhu modul truyén théng CP1613, modul truyén thong CP CP443-1, modul
Ethernet cong nghiép ITP80, cap truyén thong RJ45.

1.3.1.4. Chikc nang thiét ldp cdc chwong trinh diéu khién.

SIMATIC PCS 7 Cung cap rat da dang cic ngdn ngit dé thuc hién
chuong trinh diéu khién, c6 thé chia lam hai nhom chinh, dé la: nhom céc
ngon ngtt co ban nhu: SLT, LAD, FBD va nhém céc ngoén ngtt chuyén biét
nhu: GRAPH, HIGRAPH, CFC, SCL, DOCPRO, SFC, TH...v.v.
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- Ngon nglr Technological hierarchy (TH):

Dué6i dang nay céc phan trong chuong trinh duoc xap sép theo nhom,
khéi phit hop véi thtr tir ctia cac phan tir trong hé thng. Cac thong tin vé hé
théng ciing dugc hién thi tuong tmg. Do d6 cac ki su cong nghé quan sat rd
rang tr chi tiét dén tong thé qua trinh.

Chuong trinh dang TH co6 thé duoc léy truc tiép tir tram OS va hién thj
trén thiét bi lap trinh theo trinh tu cac khdi dung theo thi tu cac phan tir trong
hé thdng that. Ung dung nay dung dé nhan dang c4u hinh hé thong .

- Ngon ngit Continous Function Chart (CFC): Cac khbi ham chiic ning duoc
hinh anh hod va chira cac ham lién tuc theo tiéu chuan IEC 1131. Trong
chuong trinh ngudi st dung sau khi xac dinh khoi ham can dung c6 thé goi ra
va sap xép, dit thong sd yéu cau va lién két cac ham. Trong CFC nguoi st
dung co thé dung dé kiém tra hé théng hodc dit thém ham.

- Ngon ngit Sequential Function Chart (SFC): Dung dé thiét 1ap mot nhom
cac qua trinh. Céc thao tac diéu khién ndi tiép nhau duoc hinh anh hoa va hién
thi mot cach don gian. Nguoi sir dung ¢ thé goi cac khdi ham bang cach kéo
tha hodc nhap tén ham vao vi tri mudn xép ham. Sau d6 co thé ndi ndi tiép
hodc ndi vong cac khéi ham dé tao ra chwong trinh dap tmg yéu cau cong
nghé. SFC ciing cho phép kiém tra chung trinh hodc tao ra cac kh6i ham mai
mot cach dé dang va truc quan.

- Ngon ngir Structured Control Language (S7-SCL): Pay la dang ngon ngir
bac cao giéng nhu PASCAL, dung dé tao cac khéi ham riéng cia nguoi lap
trinh theo tiéu chuan IEC 61131-3. Cac khbi ndy hoan toan twong thich voi
cac phan mém khéc trong ES va c6 thé duoc sap xép gidng nhu cac khéi trong
CFC.

- Ngon ngit Graph: Graph cung cip cac khdi chirc ning dé thiét ké cac manh
diéu khién trinh tu, bao gém cac trang thai, cac chuyén tiép, cac diéu kién.

Trén nén Graph c6 thé thuc hién duoc cac chic nang nhu: truy cap truc ti€p
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téd1 chuong trinh diéu khién, thyc hién viéc md phong chung trinh da viét,
thue hién giam sat chuong trinh dang thuc thi trén cac tram PLC duoc két ndi,
thue hién cai dat va giam sat cac thong tin (bao gdm thong tin vé ciu hinh,
thong tin chuong trinh, thong tin vé mang...v.v) cta cac tram PLC ndi téi
may tinh.

1.3.2. PHAN MEM SIMATIC PDM .

PDM (Process Divice Manager) 14 mot g6i phan mém trong Simatic
Manager dung dé thiét 14p cdu hinh phan cing, dit cac thong sb, khao sat cac
thiét bi truong thong minh va két ndi ching véi tram PCS7. SIMATIC PDM
cho phép thiép 1ap nhiéu cac thiét bi trudng trén giao dién may tinh nén giam
gia thanh dau tu va phan mém c6 thé hoat dong ddc 1ap trén may tinh c4 nhan
nén Window 95/98, Window NT/2000 hoc céc thiét bi 1ap trinh chuyén dung
khac. Viéc hién thi cac thong sé hoang toan gidng nhau déi voi moi loai thiét
bi va khong phy thudc vao cac giao dién truyén thong PROFIBUS DP/PA.

Chtic nang chil yéu caa SIMATIC PDM la diéu chinh, thay ddi, kiém
tra tinh hop 1y va quan 1y céc thiét bi. Ngoai ra no ciing cho phép giam sat cac
thong s6 va dir liéu tir thiét bi, bao gdm céc phan co ban sau:

- Giao dién chuong trinh bao gdm: Ctra s6 biéu dién céu hinh phan ctng, cira
s6 biéu dién ciu hinh mang, hinh biéu dién céc thiét bi that, cira sb thong )
cua céc thiét bi.

- Truyén thong v6i mang: SIMATIC PDM cung cap sin mot s6 giao thirc
truyén thong va cac modul truyén thong cho cac nhom thiét bi co giao thic
sau: PROFIBUS DP, PROFIBUS PA, HART...v.v.

- Phan cép: Moi thiét bi truong déu co thé duoc truy nhap tur tram ES véi
SIMATIC PDM. Do d6 tur tram ES ngudi van hanh c6 thé thuc hién duoc céc
tac vu nhu: Poc céc thong tin khao sat tu thiét bi, thay ddi céc thiét dat cho
thiét bi, tao cac tin hiéu gia cho thiét bi, thay doi cac thong sb cua thiét

bi...v.v.
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- Cheén va kiém tra thong s cua thiét bi: Viéc chén cac thiét bi hién truong do
quan ly boi phﬁn mém PDM, dugc thue hién trong thu vién cac thiét bi. Céc
thiét bi hién trudong nay cac dugc goi 1a cac thiét bi hién truong thong minh.
MGi thiét bi bao gém hai phan chinh, phan thiét bj va phan thuc hién truyén
thong. Mdi thiét bi s& duoc tich hgp mot chuan truyén thong nhat dinh va ta
khong thé thay ddi phan tich hop nay, d6 co thé 1a DP, PA hoic AS-I.

Ban than PDM cung cap chiic nang kiém tra cac thong sb cua cac thiét
bi hién truong théng minh, cac thong sb nay c6 thé quan sat trén hai ché do 1a

online va offline.
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CHUONG 2
MANG CAP TRUONG TRONG HE THONG PCS7

2.1. SO PO PHAN CAP MANG TRUYEN THONG TRONG HE
THONG TU PONG HOA.

Ngay nay, muc tiéu ting ning sut lao dong duoc giai quyét bang con
duong gia tang muc do ty dong hoda cac qua trinh va thiét bi san xuét. Viéc tu
dong hoa cé thé nham muc dich tdng san luong hodc cai thién chit luong va
do chinh xac cua san phém. Su phat trién cua khoa hoc ky thuat, dac biét k¥
thuat vé dién tir tin hoc d6 giup cho viéc tw dong hoa. Trong qua trinh ty dong
hoa thi su trao d6i thong tin gitta ngudi - may, gilta may - may ngdy mot tang.
Pé diéu khién mot nha may cong nghiép nguoi didu hanh phai thu nhan va xu
1y mdt luwong thong tin 16n vé mit k¥ thuat, kinh té, nhu cau thi truong... va dé
dua ra duoc cac giai phap chinh xéac, kip thoi ngudi ta phai xir Iy qua nhiéu
cap v6i luong thong tin khac nhau. Khi may tinh ra doi, n6 da hd tro dic luc
cho qua trinh thu thap, luu gitr, xir Iy thong tin va thong s6 k¥ thuat cia day
chuyén san xuat. Ty dong hoa da tro thanh dic trung cliia nén cong nghiép
hién dai. Cac giai phap tu dong hoa pho bién sir dung hé thong truyén thong
50.

Truyén thong giira cac thiét bi co tAm quan trong rat 16n trong linh vuc
diéu khién va xu hudéng nay sé duoc (mg dung ngdy cang nhiéu trong cac nha
may cong nghiép dé cai thién san xuat va ting niang suat. Piéu d6 néi ti kha
nang tich hop may moc san xuat trong nha may thanh mot hé thong san xuat,
g0i 14 hé thong san xuat linh hoat. Nhiing hé thong nay co thé diéu khién qua
trinh san xudt voi do tin cay cao, on dinh ma khong can hodc can rat it téi sy
can thiép ciia con ngudi, tc 13 hé thong diéu khién co kha ning khoi dong,
kiém soat va dirng mot qué trinh theo yéu cau giam sat. Mot hé théng nhu vay

ngudi ta goi 1a hé thong diéu khién .
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Tat ca hé théng diéu khién déu dya trén nén tang truyén thong, tir
nhimg két ndi don gian tir may nay dén may khac qua cong ndi tiép cho dén
hé théng mang cuc b (LAN) ma hang chuc hay hang trim may tinh két ndi
vo1 nhau qua mdt xa 19 dir li¢u chung.

Mang cong nghiép 13 mot khai niém chung chi cac hé thong mang
truyén thong sd, truyén ndi tiép, dugc sir dung dé ghép ndi cac thiét bi cong
nghiép. Cac hé théng truyén thong cong nghiép cho phép lién két mang &
nhiéu hinh thttc khac nhau, tr cdc bd cam bién, co ciu chép hanh dudi cép
truong cho dén cac may tinh diéu khién, thiét bi quan sat, may tinh diéu khién

giam sat va cac may tinh trén cap diéu hanh xi nghiép, quan 1y cong ty.

Guan ly cdrg ly
Mang cdng ty
Biéu nant san xudt [} l
|

l

N ang xi nghiép

Digu khign gan sat p ﬁ. i
= Rus hé thang

Eiéu khidr ! (Fus qua trinh)
@ m Bus rudng
Chdp harh mrm ]m &i Q/E\CF (Bus 11i&t bi)

Hinh 2.1: So do phan cip mang truyén thong trong hé thong tu dong
hoa.
Hé théng tu dong hoa cé cau tric dang hinh nén va duogc chia lam 5
cap chirc ning twong (mg voi 4 cap ciia hé thong truyén thong.
- Nam cép chirc ning 1a: Cép quan 1y cong ty; Cap diéu hanh san xuat; Cap

diéu khién giam sat; Cap diéu khién; Cap chap hanh.
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- Bén cdp mang truyén thong ctia hé thdng 13: CAp mang truyén thong cong
ty; Cap mang truyén théng xi nghiép; Cip Bus hé thong (Bus qua trinh); Cap
Bus trudng (Bus thiét bi).

Tuy thudc vao mirc do ty dong hoa va cAu tric cua hé théng ma trong
thuc té c6 thé sy phan cép chiic ning s& khac. Chiic ning & cap dudi mang
tinh chat co ban nén né doi hoi yéu cau cao vé d6 nhanh nhay, thoi gian phan
ung, hay noi cach khac n6 doi hoi tinh nang thoi gian thuc dugc dat 1én hang
dau. Mot chic nang & cép trén duge thuc hién dua trén cic cép dudi va no
khong doi hoi tinh ning thoi gian thuc nhu & cip dudi nhung luong thong tin
can trao d6i va xir 1y lai 16n hon nhiéu so véi cip dudi. Sau déy ta s& tim hiéu
chtic ning ctia bon cap truyén thong trong hé thong tu dong hoa.

2.1.1. Mang cong ty.

Mang cong ty két ndi cac mdy tinh vin phong cua cac xi nghiép, cung
cép cac dich vu trao d6i thong tin nd1 b va vai cac khach hang nhu thu vién
dién tur, thu dién tur, hoi thao tir xa qua dién thoai, cung cép dich vu truy cap
internet... Vi vy mang cong ty c6 vai trd nhu mot dudng cao toc trong hé
théng truyén thong cta cong ty. N6 doi hoi téc do truyén thong, do an toan,
do tin cdy cao. Mang dugc dung cho muc dich nay la: Fast-Ethernet, FDDI,
ATM...v.v.

2.1.2. Mang xi nghiép.

Mang xi nghiép c6 chirc ning két ndi cac may tinh vin phong thudc cap
diéu hanh véi cap diéu khién giam sat. Mang ndy phai xur 1y va trao doi mot
lwong thong tin 16n. Thong tin tir cip diéu khién gidm sat bao gém trang thai
lam viéc ctia cac qua trinh k¥ thuat, cac sb liéu tinh toan, thong ké vé dién
bién qua trinh san xuét va chat lugng san pham dugc dua 1én cp diéu hanh.
Tir cap diéu hanh lai dua thong tin xudng. Thong tin dua xudng 13 cac thong
s6 thiét ké, cong thire diéu khién, ménh 1énh diéu hanh. Mang dugc dung phd

bién cho myc dich nay 13 Ethernet, Token-Ring...v.v.

18



2.1.3. Bus hé théng (Bus qua trinh).

Bus hé thong (Ethernet cong nghiép) 1a hé théng bus duge sir dung rong
rdi cho viéc ndi mang dua trén ti€u chuan quéc té. Bus hé théng dung dé két
ndi cac may tinh diéu khién va cac mdy tinh trén cdp diéu khién giam sat. Qua
bus hé thdng cac may tinh diéu khién co thé phdi hop hoat dong, cung cép dir
lidu qua trinh cho cac tram k¥ thudt va tram quan sat (c6 thé gian tiép thong
qua quan 1y co s& dir li€u trén cac tram chi) cling nhu nhan ménh 1é€nh, tham
s6 diéu khién tir cac tram phia trén. Vi bus hé thong thi pham vi chuc ning,
dich vu cao cdp quan trong hon so véi thdi gian phan tung. Cac hé thdng bus
thong dung st dung cho muc dich nay la Ethernet, PROFIBUS - FMS,
Modbus...v.v.

2.1.4. Bus truong (Bus thiét bj).

Bus truong 1a hé théng bus hoat dong & muc thép, st dung k¥ thuat
truyén tin s6 dé két ndi cac thiét bi thudc cap diéu khién (PC, PLC) v6i nhau
va véi cac thiét bi & cip chap hanh, hay céac thiét bi truong (cam bién, ro le,
dong co, van,...). Cac bus truong duoc dung rong rai hién nay 1a PROFIBUS,
ControlNet, Interbus-S, CAN, Modbus...v.v.

2.2. MOT SO MANG CAP TRUONG TRONG HE THONG PCS7.
2.2.1. FieldBus.

Thuat ngit Fieldbus bao ham nhiéu giao thirc mang cong nghiép khac
nhau. Hai giao thitc mang phd bién 1a DeviceNet va Profibus, cic mang
Fieldbus c6 toc dd truyén dir lidu ndi chung tir 500Kbps tdi 12Mbps. Mot
PLC thuong dong vai trd 1am thiét bi chii (Master Device) cta Fieldbus, giao
tiép voi cac thiét bi t& - Slave Device nhu cdc vao ra phan tan hay cic hé diéu
khién truyén dong trong cong nghiép .

Pay 1a mot khai niém chung ding trong cac nganh cong nghiép dé chi
cac hé thong bus ndi tiép, sir dung k¥ thuat truyén tin s6 dé két ndi cac thiét bi

thudc cap dieéu khién v4i nhau va cac thi€t bi ¢ cap chap hanh. Chirc nang
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chinh cua cap chip hanh 1a thyc hién do luong, truyén dong va chuyén doi tin
hiéu trong trudng hop can thiét. Céc thiét bi c6 kha nang nbi mang la cac vao
ra phan tan, cac thiét bj do luong (Sensor, Transduce, Transmitter) hodc cac
co ciu chap hanh (actuator, valve, delay, relay...) c6 tich hop kha ning xt 1y
truyén thong. Do nhiém vu cta bus trudng 13 chuyén dit liéu qué trinh 1én cip
diéu khién dé xir i va chuyén quyét dinh diéu khién xudng cac co ciu chip
hanh, vi vay yéu cau vé tinh thoi gian thuc dugc dat 1én hang dau, thoi gian
phan tng tiéu biéu nim trong pham vi tir 0.1 dén vai miligidy. Trong khi d6
yéu cau vé luong thong tin trong mot birc dién thuong chi han ché trong vai
byte, nén pham vi truyén thong thudng & pham vi Mbit/s hodc thap hon. Viéc
trao d6i thong tin vé cac bién qué trinh chii yéu mang tinh chat dinh ky, tuan
hoan, bén canh cac thong tin tham s6 hoa hodc canh bao co tinh chit bt
thuong .

2.2.1.1. DeviceNet.

DeviceNet dugc dung dé nbi mang cho cac thiét bi & cap chdp hanh.
Phuong thirc giao tiép chil - t&, cau hinh mang 1a dudng truc hoic duong
nhanh. Mot mang Device Net cho phép ghép nbi toi da 64 tram, mdi thanh
vién trong mgt mang dugc dat dia chi tr 0 dén 63. Viéc bd xung hodc bo di
mot tram cé thé dugc thuc hién ngay trong khi mang con dang dugc cép
ngudn. Mang Device Net hoat dong dya trén mo hinh nha san xuat/ nguoi tiéu
ding. Trong khi cac bai toan diéu khién, mé hinh nay cho phép céc hinh thirc
nhu sau :

- Piéu khién theo sy kién: Mot thiét bi chu c6 thé gii dit liéu mot cach

tuan hoan theo chu ki do nguoi sir dung dit.

- Giri dong loat cac thong bao duoc gui ddng thoi dén tat ca cac thiét bi.

- Phuong phap hoi tudn tu ¢d dién cho cac hé thdng ¢ céu hinh chu té

(mdt tram chu).

2.2.1.2. Profibus.
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Profibus 1a mot hé thdng bus trudng dugc phat trién ¢ Dic tir naim 1987
va duoc chuan hoéa trong DIN 19245. Profibus dinh nghia cac dac tinh cua
mot hé théng bus dung trong két ndi cac thiét bi trudng véi thiét bi didu khién
va giam sat. Profibus 1a mot hé théng nhiéu cha cho phép cac hé théng diéu
khién tu dong, cac tram k¥ thuat va hién thi trong qua trinh ciing nhu cic phu
kién phan tan cung lam viéc trén mang bus.

Profibus bao gdm céac thanh phan co ban sau: thiét bj chu (Master

Device), thiét bi té (Slave Device), dudng truyén tin hiéu va bd chuyén doi.

- Thiét bj chu (Master Device): c6 kha ning kiém soat truyén thong trén

bus, mot tram chi c6 quyén gui thong tin khi nd gilt quyén truy cip

bus.

- Thiét b t& (Slave Device): khong dugc nhan quyén truy cap bus, chi

cho phép xac nhan hodc tra 15i thong tin khi tram chu yéu cau.

- Puong truyén tin hiéu c6 thé dugc sir dung mot trong hai loai: cap
dién hodc cap quang, phuc vu cho muc dich két ndi cac thiét bi trong h¢
théng mang.

- B6 chuyén d6i nham lién két cac hé thong mang khac véi nhau.

Hé théng Profibus trong cong nghiép bao gom:

- Profibus FMS: dung dé ndi mang cac may tinh diéu khién va diéu
khién giam st (cap diéu khién va giam sat).

- Profibus DP: dung dé két ndi cac thiét bi hién trudng vai cac thiét bi
diéu khién.

- Profibus PA: dung trong cac linh vuc tu dong hod, cac moi truong

nguy hiém, dé chay no.
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Hinh 2.3: Mang Profibus.
a. Profibus - FMS (Fieldbus Message Specification).

PROFIBUS -FMS 1a bus hé thong, cac thiét bi diéu khién kha trinh c6
thé duogc ghép ndi theo cau hinh nhiéu chu dé giao tiép voi nhau va véi cac
thiét bi truong thong minh dudi hinh thirc giri cac théng bao. Do dic diém cua
cac tmg dung trén cap diu khién va diéu khién giam sat ma dir lidu dugc trao
d6i voi tinh chat khong dinh ky.

PROFIBUS - FMS giao tiép huéng ddi tuong theo co ché Client/
Server. Mot Client 1a mdt qua trinh Gng dung giri yéu cau dé truy nhap cac dbi
tugng. Mot Server 1a mot chuong trinh cung cap cac dich vu truyén thong
thong qua cac d6i twong. Mdi quan hé giao tiép cta chung duoc goi 1a mot
kénh logic. Trudc khi hai ddi tac thyc hién truyén thong, ching phai tao mot
kénh tuong ung.

Cac phén tir truy nhap tor mot tram trong mang, dai di¢n cho cac ddi
tugng thuc hay cac bién qua trinh. Cac thanh vién trong mang giao tiép voi
nhau thong qua cac dbi twong nay. Viée truy nhap cac ddi tugng theo nhiéu
cach khac nhau, c6 thé 1a truy nhap theo phuong phap dinh dia chi logic hoic
truy nhap thong qua tén hinh thirc cua dbi tuong .
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b. Profibus DP

PROFIBUS - DP 1a mét hé thong truyén thong nbi tiép toc do cao dap
tmg dugc yéu cdu vé tinh ning thoi gian trong trao doi dir liéu dudi cap
truong, vi du gitra thiét bi kha trinh hodc may tinh cong nghiép véi cac thiét
bi chép hanh, cam bién. N6 1am viéc nhu mot hé théng vao ra phan tan, vi¢c
ndi day c6 dién giita cac cam bién va céac thiét bi chip hanh duoc thay thé
béng hé théng mang ndi tiép RS 485 lién két cac tram lam viéc véi nhau. Viéc
trao doi dir liu duoc thuc hién tudn hoan theo co ché chi/té. Bén canh DP
con hd tro cac dich vu truyén thong khong tuan hoan, phuc vu tham s6 hoa,
van hanh va chuan doan cac bi truong théng minh.
+ CAu trac ghép ndi cua PROFIBUS — DP: PROFIBUS - DP c6 dang cau
tric bus, tit ca cac tram duoc ndi chung moét cap. PROFIBUS - DP c¢o6 cau
tric dudng thang kiéu dudng truc/duong nhanh (trunk - line/drop - line). Kiéu
cdu triic ndy nghia 1a mdi tram dugc ndi qua mot nhanh (drop - line) dé téi
duong truc (trunk - line). Voi cdu trac d6 sé& tiét kiém dugc cap dan nhung né
¢6 nhuge diém sau:

- Tat ca cic tram dugc ndi chung mot dudng day, néu nhu duong day bi
dat hay ngan mach trong phan két ndi bus ctia mot tram thi ca hé théng s&
ngung hoat dong.

- Khi gtri mot tin hi¢u di thi n6 c6 thé dén tat ca cac tram theo trinh tu
khong kiém soat duge. Do vay, phai gan dia chi cho ting tram.
Céc tram déu c6 kha nang phat va luén phai xem c6 phai thong tin giri cho
minh khong nén phai han ché sb tram trong mot doan mang dé dam bao du
tai. Néu can md rong mang thi ta ding cac bo lip.
+ Kiéu thiét bi cia PROFIBUS — DP: Tuy thudc vao chirc nang va kiéu dich

vu thue hién ¢6 céc kiéu thiét bi DP;
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- DP - Master Class] (DPM1): Cac thiét bi thudc kiéu DPM1 trao ddi
d@r li€u véi cac tram to theo mot chu trinh dugce qui dinh. Thuong DPM1 1a
cac bo diéu khién trung tdm nhu 1a PLC, PC.

- DP - Master Class2 (DPM2): Cac may lap trinh, cong cu cau hinh va
van hanh chan doan hé théng bus. Bén canh cac dich vu cua classl, cc thiét
bi nay con cung cép cac ham dac biét phuc vu dat cAu hinh hé théng, chuin
doén trang thai...

- DP - Slave: Cac thiét bi t& phuc vu mot phﬁn nhé cac dich vu so voi
mot tram chu. Ching trao ddi dir liéu tudn hoan mét cach thu dong véi tram
chu. Thong thuong DP - Slave 14 cac thiét bi truong (I/0, truyén dong, HMI,
van, cam bién) hodc cac bo diéu khién phan tan (ET 200M, ET 200S, ET 200
X...) hodc mét bo diéu khién PLC (Vi cac vao/ra tap trung ciing c6 thé 1a mot
tram t& thong minh). Trong thuc t€, mot thiét bi c6 thé thudc mot kiéu noi trén
hodc phdi hop chirc ning cia hai kiéu.

+ Tham s truyén thong cia PROFIBUS — DP bao gom:

- Toc d6 truyén thong tir 9,6 Kbit/s dén 12Mbit/s.

- Cép dan duoc st dung 1a d6i day xodn c6 bao vé.

- Chiéu dai day dan téi da trong mot doan mang tur 100m dén 1200m

phu thudc vao tbc d6 truyén duoc lua chon.

- Viéc dat toc do truyén thong dugc thuc hién béng cong cu phﬁn mém.
+ Cong truyén dan cua PROFIBUS - DP: PROFIBUS - DP 1a hé thong truyén
thong truyén dit liéu nbi tiép, khong dong bd va nd yéu cau cao vé kha ning
chéng nhidu trong moi trudng céng nghiép, vi vdy chuan cua PROFIBUS -
DP theo chuan cia truyén dan RS485. Chuan nay theo chuan EN 05170 qui
dinh cac dic tinh dién hoc, co hoc va méi trudng truyén théng dé trén co so
do cac ing dung lya chon cac thong s6 thich hop.

+ Cac dic tinh truyén thong: Cau tric duong thang kiéu duong truc/duong

nhanh v&i cac duong nhadnh ngan. Cap dan dugc st dung l1a doi day xoan cé
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bao vé; Toc do truyén thong tir 9,6 Kbit/s dén 12Mbit/s; Chiéu dai day din tdi
da trong mot doan mang 100m dén 1200m va phu thudc tbc do truyén; S
luong tdi da cac tram trong modi doan mang 13 32; Ché do truyén tai khong
déng bo va hai chiéu gian doan; Giao dién co hoc qui dinh vié¢c st dung giéc
cam loai Sub - D 9pin.

+ Mbi trudng truyén dan caa PROFIBUS — DP: Mbi trudng truyén din anh
hudng 16n t6i chat luong tin hiéu, d6 bén cia tin hiéu v6i nhidu bén ngoai va
tinh twong thich dién tir cua hé thong truyén thong. Tde d6 truyén va khoang
cach truyén dan cho phép ciing phu thudc vao méi trudng truyén dan. Do vay
trong trong hé thong truyén thong voi PROFIBUS - DP nguoi ta sir dung moi
truong truyén dan 1a d6i diy xoan. Mot doi ddy xoan gom hai soi diy dong
truc dugc quan cach ly 6m vao nhau. Chang duoc quan nhu vay dé truong
dién tir ctia hai ddy s& trung hoa 1am cho tap nhiéu giam, khéng anh huéng téi
chat luong cia tin hiéu can truyén .

+ Thiét bi lién két mang PROFIBUS — DP: Bé dong dir liéu giira hai phan
mang truyén qua lai cho nhau nguoi ta sir dung thiét bi lién két mang. Tuy
theo dic diém gidng hoic khac nhau gitta hai phan mang can lién két ma ta
chon céc thiét bi lién két cho phu hop véi loai két ndi, bai vi thuong mdi phan
mang duoc thiét 1ap cac giao thirc truyén thong riéng. Céc loai két ndi co thé
1a bo lap (PROFIBUS - PROFIBUS), cau nbi (Token bus - Ethernet), router
(Tokenring - X25), gateway (PROFIBUS - Interbus-S).

Do dic diém giao thirc truyén thong cia PROFIBUS - DP ma ngudi ta
dung bg lap dé két ndi céc tram trén duong truyén. Tin hi€u tur tram phat duoc
phat ra trén dudng truyén tdi tram thu bao gio ciing bi suy hao va bi bién dang
tiy thudc vao dic tinh cta cp truyén va dic tinh tan sb cua tin hiéu. Bo lip
c6 chirc nang sao chép, khuéch dai va hodi phuc tin hiéu mang théng tin trén

duong truyén. Hai phﬁn mang co thé lién két v6i nhau qua mdt by 1ap duogc
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goi 13 cac segment (doan mang), hai doan mang ndy giéng nhau vé tit ca cac
giao thirc va dudng truyén vat Iy nhung dia chi cta chiing 13 riéng biét.

Ngoai ra, bo 1dp con c6 chirc nang chinh dang va téi tao tin hiéu trong
truong hop tin hiéu bi bién dang do nhidu. B¢ 1ip tuy khong cé dia chi riéng,
khong tham gia truc tiép vao cac hoat dong giao tiép nhung ciing duoc coi 1a
mot tram.

+ S6 tram trong mang PROFIBUS — DP: S6 lugng t6i da cac tram trong mdi
doan mang 1a 32. C6 thé dung 3 bd lap (4 doan mang) dé nang tong sb tram
t6i da 1a 126. PROFIBUS - DP cho phép str dung cdu hinh méot hodc nhiéu
tram chu.

+ Ché d6 truyén tai cia PROFIBUS — DP: PROFIBUS - DP lam viéc véi ché
d6 truyén tai 2 chiéu gian doan nén né cho phép mdi tram co thé tham gia
nhan hodc gui thong tin nhung khong cung mot luc. Do do, thong tin dugce
trao do6i gitra tram chu va tram t& theo hai chiéu trén ciing mot dudng truyén
vat ly. Khi modul vao cia tram chu hay tram t& lam viéc thi modul ra cua
tram chil hay tram t& dugc nghi. Do tram nao ciing c¢6 quyén phat nén can
phai c6 mot phuong phap truy nhap bus, tirc 1a phan chia thoi gian cho céc
tram dé tranh xung dot tin higu.

+ Phuong phap truy nhap bus cua PROFIBUS — DP: PROFIBUS - DP truy
nhap bus theo phuong phap Master/Slave (chu/td). Tram cha chi dong phan
chia quyén truy nhéap bus cho céc tram t&. Cac tram t& chi c6 quyén truy nhap
bus va gui tin hiéu khi c6 yéu cau. Tram chu c6 thé dung phuong phap hoi
tudn tu theo chu ky, dé kiém soat toan bo hoat dong cua hé théng, cac tram to
gui cac dir liéu thu thap tir qua trinh k¥ thuat téi tram chu sau do lai nhan cac
thong tin diéu khién tir tram chu. Trong mang DP céc tram t& khong thé giao
tiép truc tiép voi nhau ma phai trao ddi qua tram chii. Néu hoat dong giao tiép
theo chu ky thi tram chu s& chil dong yéu cau dir lidu tir tram t& can giri sau

d6 s& chuyén toi tram t& can nhan. Trong truong hop bét thudng mot tram t&
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can trao d6i dit liéu voi mot tram khac phai thong bao yéu ciu ctia minh khi
tram chu hoi dén, sau d6 chd duoc phuc vu. Trinh ty cdc tram t& dugc tham
gia giao tiép c6 thé do nguoi st dung quy dinh bang cong cu tao 14p cau hinh.
Do phuong phap truy nhap trén nén tram chu 13 noi tich hop tit ca cac
chic ning xur 1y truyén thong. PROFIBUS - DP truy nhap bus theo phuong
phap tap trung chi/td nén hiéu suat trao doi thong tin gitra cac tram t& bi giam
do dir liéu phai qua tram trung gian 13 tram chii dan dén lam giam hiéu suét sir
dung dudng truyén. Phuong phap truy nhap bus chi/td ndy con c6 mot nhuoc
diém nita 1a néu co6 X4y ra su ¢ trén tram chu thi toan b hé théng truyén
thong s& ngimg hoat dong. Dé khic phuc nhuoc diém nay ta st dung mot tram
t& dong vai tro giam sat tram chi va co kha ning thay thé tram chua khi can
thiét.
+ PROFIBUS - DP truy nhép bus theo phuwong phap chi/té chua phai 1a tdi
vy, vi du nd con 2 nhuoc diém noédi trén (1am giam hiéu suat st dung duong
truyén, khi su c6 xay ra trén tram chi thi toan bo hé théng truyén thong sé
ngimg hoat dong). Pé ting hiéu suat sir dung dudng truyén ngudi ta két hop
Token - Passing voi phuong phap Master/Slave. Khi str dung két hop, nhiéu
tram tich cuc tham gia gitt Token. Tram tich cyc nhan dugc Token sé dong
vai trd 1am chi dé kiém soat viéc giao tiép véi cac tram té nd quan 1y hodc c6
thé giao tiép v6i cac tram tich cuc khac trong mang. Nhiéu tram tich cuc ¢
thé dong vai tro 1a chu, cdu hinh truy nhap bus két hop giita Token - Passing
va Master/ Slave dugc goi 1 nhiéu chu. Trong thoi gian xac 1ap cAu hinh, cac
tram c6 thé dy tinh vé thoi gian ding Token ctia minh, tir d6 dwa ra mot chu
ky bus thich hop dé tat ca cac tram déu c6 quyén tham gia giri thong tin va
kiém soat hoat dong truyén thong ctia mang.
+ Trao d6i dir liéu trén PROFIBUS — DP:; PROFIBUS - DP trao ddi dit liéu
gifra tram chu va céc tram t¢ dugc thuc hién tuy dong theo mot trinh tu qui

dinh sén. Khi dit cu hinh hé théng bus, ngudi ta qui dinh cac tram té tham
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gia va cac tram té khong tham gia trao d6i dir liéu tuan hoan. Trudc khi thyuc
hién trao d6i dir liéu tuan hoan, tram chu chuyén thong tin cdu hinh va cac
tham s6 da duoc dit xuéng tram t&. Mdi tram t& s& kiém tra cac thong tin vé
kiéu thiét bi, khudén dang va chiéu dai dit liéu, s6 luong cac dau vao/ ra. Khi
thong tin ciu hinh ding véi cAu hinh thuc cua thiét bi va cac tham sd hop 1€
thi n6 bat dau trao doi di liéu tuan hoan véi tram chu.

Mbi chu ky, tram chu doc cac thong tin dau vao 1an luot tir cac tram t&
1én bd nhd dém cling nhu cac thong tin dau ra tir b nh dém Xuéng lan luot
cac tram t& theo trinh ty quy dinh san trong danh sach. Mdi tram t& cho phép
truyén t6i da 246 byte dit liéu dau vao va 246 byte dit liéu dau ra.

MBOi tram t&, tram chil giri mot khung yéu cau va doi mét khung dap tmg (birc
dién xac nhan). Thoi gian tram chu can xur 1y mot lugt danh sach tuan tu goi
1a chu ky bus. Chu ky nay thuong nho hon chu ky vong quét cua chuong trinh
diéu khién.

c. PROFIBUS - PA (Process Automation)

PROFIBUS - PA 1a mot loai bus trudng st dung cho hé théng diéu
khién phan tan trong cac nganh cong nghiép ché bién, dic biét 1a trong hoa
chat, hoa dau. PROFIBUS - PA 1a m¢ rong cia PROFIBUS - DP vé phuong
phap truyén dan an toan chay no theo chuan va mot s6 thong sb, dic tinh
riéng cho cac thiét bi truong .

PROFIBUS -PA cho phép ndi mang cac thiét bi do luong va diéu khién
ty dong trong tmg dung cong nghiép ché bién bang mot cap déi diy xodn véi
tdc do truyén cd dinh 31,25 Kbit/s.

Thiét bi truong PA gom céc loai nhu sau :

- Loail: Qui dinh dic tinh va chtrc ning cho thiét bi don gian nhu cac

cam bién nhiét do, ap suat, do mirc hodc luu luong va cac co cAu truyén

dong. Loai nay truy nhap gia tri, trang thai bién qua trinh, don vi do,

ngudng canh bao...
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- Loai 2: Qui dinh dac tinh va churc nang cho cac thiét bi c¢6 chirc nang
phtc hop (cac thiét bi truong thong minh). Bén canh chirc ning loai 1,
cac chirc nang nay bao ham kha ning gan dia chi ty dong, ddng bd hoa

thoi gian, 1ap lich khéi ham

PROFIBUS DP up to 12 Mbitis

DPPA coupler

DPIPA link
modular expansion possible,
M 157 with max. 5 couplers

(optionally redundant)
— = PROFIBUS PA

max. 31 held devices

Hinh 2.4: Mang Profibus PA.

2.2.1.3. AS — i (Actuator Sensor Interface).

AS — I (Actuator Sensor Interface) dung dé két ndi cac thiét bi cam bién
va chap hanh s6 véi cap diéu khién.
a. Ciu tricc mang AS - |

Tuy theo yéu ciu ky thuat, dac diém vi tri mang AS -1 co cAu trac
duong thang(daisy - chain hay trunk - line/ drop - line) hodc cau triic cdy. Mot
mang AS - I ¢6 mot chii duy nhit dong vai tro kiém soat toan bd hoat dong

giao tiép trong mang.

AS-i Master

(FPC. PLC,
CNC.. ..)
MNgudn -> .L | - - »—
DC T - |
AS-i Slave Bé& chia
Bd ndi
tich cuc I
| sr l sm I I SiA SIA ST SrA SrA SIA SiA
)
. ——
Cam biénfco cdu chap hanh théng thudng Cam biénfco cau chap hanh Ia AS-i Slave

Hinh 2.5: Mang AS-I.
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Tram tich cyc (Master) cia AS -1 co thé 1a PLC, PC, CNC hoic 1a
bo ndi bus truong. Tram chu 1a bd ndi bus truong thi né cé nhi€ém vu chuyén
d6i giao thuc giita bus trudng véi mang AS - I. Cac tram thy dong 1a modul
tich cuc ghép ndi tdi da 4 bo cam bién hodc co cau chip hanh thong thudng
hodc mot cam bién/chap hanh co tich hop giao dién AS - I Slave nbi truc tiép
hay qua mdt bd chia véi dudng truyén.

b. Cdu hinh ciia AS - |

- Chiéu dai cap truyén cho phép tbi da 1a 100m. Néu khoang cach 16n
hon thi dung b0 1ap (repeater) hodc b md rong (extender).

- S6 tram t6i da trong mot mang 1a 31 tuong tng véi 124 thiét bi (mdi
tram t& ghép t6i da 4 thiét bi).

- AS - I thyc hién truyén hai chiéu, cho phép mét tram cha quan 1y tdi
da 124 kénh vao so va 124 kénh ra sd.

- Toc d6 truyén 1a 167 Kbit/ s.

- AS - [ str dung cap tron va cap det.
c. Co ché giao tiép AS - |

AS - 1 hoat dong theo co ché giao tiép chu/té. Trong mot chu ky bus
tram cha thuc hién trao d6i voi mdi tram t& mot 1an theo phuong phap hoi
tuan ty. Néu xay ra su ¢ trén bus tram chu s& giri lai riéng timg birc dién ma

n6 khong nhan dugc tra 161, khong nhét thiét phai lap lai ca mot chu trinh .
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CHUONG 3
CAC THIET BI TRUONG

3.1. SITRAN T3K PA.
3.1.1. Gi6i thi¢u chung.

Hinh 3.1: Sitran T3K.

- Sitran T3K PA 1a mot thiét bi chuyén d6i tin hiéu tir cac dau do nhu: dién
tré nhiét, cdp nhiét dién, dién ké hodc ngudn dién 1 chiéu. Tuy thudc vao mai
truong 1am viée va loai dau do ma chon cach so d6 ndi day gitta dau do va
Sitran T3K phu hop.

- Pic diém:

+ Chuan truyén dan tuan theo IEC 61158 — 2 va EN 50170.

+ Lap dat trong cac thiét bi co do ctng laoi B trd 1én va c6 nap 16i.

+ C6 thé két ndi qua Profibus PA, cam bién, thiét bi do muc v.v nén phai
dugc lap trinh trudce.

+ Loai tin hiéu truyén din: c¢6 ngudng trén va ngudng dudi.

+ Céch ly vé dién.

+ Puoc thiét ké chu yéu lam viéc trong mdi trudng chong nd.
3.1.2. Két nédi véi Bus.

- Pt dia chi: dja chi mac dinh 1a 126, ¢ thé thay doi trong Simatic PDM.

- M3 hoa gia tri tin hiéu do thanh dit liéu truyén:
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Bang 3.1: Ma hoa gia tri tin hiéu do

Bits [ 6 5 | 4 3 2 1 0
Bytes WZ E
1 27 28 | 25 24 23 2= 21
E M
2 20 27 22 | 23 -1 25 panl 27
M
3 -8 2-8 2—-10 | 2-10 2-12 213 214 2-15
M
4 2-18 217 2-18 | 2-12 2-20 221 222 2-23

VZ: bit du cta tin hiéu VZ = 0: tin hiéu duong VZ=1:tin hi¢u am
Byte 1: Gia tri phan nguyén.
Byte 2, 3, 4: Gia tri phan thap phan.
Dir liéu s& duoc kiém tra lién tuc theo vong quét. N6 biéu thi gia tri do duoc
thong qua Sitran T3K.

- Trang thai cta tin hi¢u do:

7 | & 5 | 4 | 3 2 1 0
Cuality Sub-status Limit value

Quality: phan anh chat luong tin hiéu:
=0 : tin hiéu rat xau
=1 : tin hiéu khong 6n dinh, khong dang tin cay
=2 : 6t
= 3 : t6t nhung khong thich hop véi dudng truyeén.
Sub — Status : cac bit ma ho4 16i

Bang 3.2: Trong truong hop Quality =0

DEC | HEX Nguyén nhan Khac phuc

04 04 | Thong so khong phu hop Kiém tra lai thong so

C6 16i phan cing: 16i bo nhé. Bo N ‘
15 OF o, - D61 bo truyén
truyén bi ngat do 161 & bo nhé

~. . . Kiém tra lai mach dién
16 10 | Loi ¢ duong day ndi véi cam bién _,
va cam bién

17 11 | Xayra ngén mach Kiém tra lai mach dién
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Kiém tra mach va cam

18 12 | Ho mach hodc cam bién bi hong ,
bién
Bang 3.3: Trong truong hop tin hiéu khong xac dinh
HEX | DEC Nguyén nhan Khac phuc
68 44 | Khoang gia tri da thay d6i nhung b | Cho truyén xong gia tri
truyén van dang thuc hién truyén dit | cii
liéu cudi cua khoang cii
71 | 47 | Gia tri do mé&i kém va b truyén tiép | Kiém tra gia tri do dau
tuc truyén gia trj do trudc do vao va cam bién
75 | 48 | Gia tri do mé&i xau va bo truyén tiép | Kiém tra gia tri do dau
tuc truyén nhimg gi trj tuong vao va cam bién
duong nhau
81 51 | Gia trj do tir sensor khong chinh xac | Kiém tra cuc tinh ctia
hodc thap hon dic tinh cla sensor sensor
82 52 | Gia tri do tur sensor khong chinh xéc Kiém tra cuc tinh cta
hoac cao hon dac tinh cua sensor sensor
Bang 3.4: Trong truong hop tin hiéu tot
HEX | DEC Nguyén nhan Khiac phuc
128 | 86 | Hoat dong binh thuong C6 thé danh gia két qua
132 | 84 | Théng so bi thay doi Cho khoang 10s xem c6
hoat dong binh thuong
trd lai ko
137 | 89 | Canh bao c6 thé xudng thap qua Xem lai chuong trinh
nguong dudi
141 | 8D |Bao dongda xudng thap qua ngudng | Xem lai chuong trinh

dudi
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142 | 8E | Canh bao co thé vuot qua ngudng Xem lai chuong trinh

trén

Bao dong vuot qua ngudng trén Xem lai chuong trinh

Limit value:
=0 : tin hiéu tot, nam trong khoang ngudng trén va ngudng dudi.
=1 : tin hiéu thap qua ngudng dudi.
=2 : Tin hi€u vuot qua ngudng trén.
= 3 : Tin hiéu khong thay doi

3.1.3. Nguyén tic hoat dong.

- Tin hiéu do duoc lay tir bién trd (theo so d6 mach 2, 3 hodc 4 day), hoic
cdp nhiét dién duoc khuéch dai & dau vao. Dién ap twong tu ti 1& vai tin hiéu
dau vao duogc chuyén sang tin hiéu s6 nhd bd A/D. N6 duge bién dbi phu hop
v6i ddc diém timg loai cam bién nhd chuong trinh trong vi xir 1y. Hon nita vi
Xu 1y cé thé dich sang cac cau lénh, md td dugc hoat dong cuia cam bién dé

cung cip gia tri do, trang thai bang tin hiéu dién da dugc cach ly trén duong

Bus
F'c:'wéfr %u pply
SITRANS T3K e
Sensor RTD T~ — — — — — — — — — — — 1 ower
TC | H @ | supply
11 Kl PA- | Coup—
.| pP L lenh__|PROFIBUS-
i ﬁ]: IV e E | B DP
I | suspPa L—
- il 15}

Bus
master

Hinh 3.2: So dd khdi mo ta cAu tric cua Sitran T3K PA.
1-BOA/D. 2-Vixualy. 3-Bocachly. 4 — Giao dién PA.
5 —Nguodn cdp. 6— Bo ndi DP/PA. 7 - Bus chu .
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- Cac bao v¢ trong thiét bi:

+ Han ché dong: Tranh truong hop qua tai dudng bus khi xay ra su ¢b trén

thiét bi.

+ Bao v¢ cuc tinh nguoc:

+ Chdng nhidu: Trong truong hop méi trudng cé dién tir
3.1.4. Thong sb Ki thuit.

- Tan s dién ap (dong dién): 50/60 Hz .
- Cam bién 1a dién trd nhiét:

+ Loai bién tro nhiét: Pt10, Pt50, Pt100, Pt200, Pt1000 (theo chuan IEC
751, DIN 43760 JIS C 1604 — 97, BS 1904). Pt10, Pt50, Pt100 (theo chuan
JIS C 1604 — 81). Ni50, Ni100, Ni120, Ni1000 (theo chuan DIN 43760).

+ Kiéu do: Dang théng thuong (mot kénh), dang trung binh/ vi phan (2
kénh)

Mach trung binh: Tin hiéu do duogc ldy tir mot trong hai bién tré & hai so
dd hai day khac nhau. Khi c6 mdt mach gdp truc trdc thi tin hi¢u do s€
chuyén sang lay tir mach kia.

Mach vi phan: Tin hi¢u do la su sai khac gitra tin hi€u ctia hai mach hai
day.

+ Loai so do: dung so dd 2,3, hodc 4 day.

+ Chinh dinh:

Mach hai day: Gia tri dién tro ddy dan < 5% gidi tri khoang do.
Mach 3 day: Khong can thiét phai chinh dinh. Tt nhat 1a dién tro cac
doan day dan nén bang nhau.
Mach 4 day: Khong c6 chinh dinh.
+ Cuong do dong di¢n: < 5.5 mA.
+ Giéi han khoang do: Tuy thudc vao loai cam bién.

+ Dac diém cua cam bién: 1a loai tuyén tinh.

35



- Cam bién 12 bién tro:

+ Loai bién tro: Tuyén tinh sir dung mach hai, ba, hoac bdn day.

+ Kiéu do: Dang thong thudng (mét kénh), dang trung binh/vi phan (2
kénh).

Mach trung binh: Tin hiéu do duogc ldy tir mot trong hai bién tré & hai so
dd hai day khac nhau. Khi c6 mdt mach gap truc trac thi tin hi¢u do s€
chuyén sang 1ay tir mach kia.

Mach vi phan: Tin hi¢u do 1a su sai khac gitra tin hi€u ctia hai mach hai
day.

+ Céc dang so dd twong duong: C6 thé c6 nhiéu bién trd ciing méc trong
mach 2 day (VD: Pé tuong thich vdi cac bo truyén khac nhau nguoi ta mac
thém bién tro dé dua ra duoc ti 16 phu hop véi thuc té)

+ Chinh dinh:

Mach hai day: Gia tri dién tro ddy dan < 5% gidi tri khoang do.

Mach 3 day: Khong can thiét phai chinh dinh. Tét nhat 1a dién tro cac
doan day dan nén bang nhau.

Mach 4 day: Khong c6 chinh dinh.

+ Khoang gia tri dau vao: 0 - 24Q,0-470Q,0-940,0-1880, 0- 3750,
0-750Q, 0 - 15000, 0 - 3000Q, 0 - 60000 (Khong ap dung cho kiéu do
trung binh hodc vi phan).

+ Cuong do dong dién: < 5.5 mA.

- Cam bién 1a cap nhiét dién:

+ Cac loai cdp nhiét:

Loai B:  Pt30Rh — Pt6Rh (DIN IEC 584)
Loai C: W5 —Re (ASTM 988)

Loai D: W5 —Re (ASTM 998)

Loai E:  NiCr— CuNi (DIN IEC 584)
LoaiJ:  Fe—CuNi (DIN IEC 584)
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Loai K:  NiCr - Ni (DIN IEC 584)
Loai N:  NiCrSi— NiSi (DIN IEC 584)
Loai R:  Pt13Rh — Pt (DIN IEC 584)
Loai S:  Ptl10Rh — Pt (DIN IEC 584)
Loai T:  Cu— CuNi (DIN 43710)
Loai U:  Cu— CuNi (DIN 43710).
+ Kiéu do: Co thé dung dang mach do chuin ¢6 diém bu hodc mach vi phan
hay trung binh.
Mach chuén: Dung mdt cap nhiét cé sir dung hoac khong st dung diém
ba.
Mach trung binh: Liy tin hiéu tir hai cap nhiét (Khi mot cip nhiét
khong hoat dong thi tin hiéu s& 14y tir cip con lai)
Mach vi phan: Tin hi¢u dua vé 14 hiéu hai tin hiéu cta hai cap nhig¢t.
+Vung do: Tuy thudc vao loai cam bién.
+ Pic diém cam bién: 13 loai tuyén tinh.
- Cam bién 14 bd chuyén d6i dién ap (miniVolt).
+ Loai cam bién: Tuyén tinh.
+ Kiéu do: Dung mach chuan vi mot miniVolt.

+ Khoang gi4 tri dau vao:

-1dén 16 mV -3 @n 32 mV
-7 d&én 65 mV -15dén 131 mV
-31 dén 262 mV -63 dén 525 mV.

-120 dén 1000 mV
+ Gi4 tri dau vao 16n nhat: 3,5 V.
+ Pién trd dau vao: <1Q.
+ Dong dién dau vao: 180 zA.
- Do chinh x4c:

+ Cac diéu kién:
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Ngudn cép: 15V + 1%
Nhiét do phong: 23°C.
Thoi gian lam 4m: 1h.

+ Sai 1éch:Tr6i nhiét do: +0,05%/10°C (0,1% néu nhiét do trong khoang
tr -10°C dén 60°C), anh huong cia chit luong ngudn toi gia tri do:
<0,005%/V. Sai sb theo thoi gian st dung: <0,1%/nam.

- Cac thong sb khac:

+ Kiéu ngudn cap: Liy trén Bus, 1a khoang tir 9 dén 32 V hoidc 9 dén 24V

diéu kién yéu cau vé do an toan cao.

+ Dong tiéu thu cua thiét bi: <11mA, khi xdy ra 16i, dong dién cuc dai

<3mA.

+ Giao thirc: Lép 1 va 2 theo chuan ctia Profibus — PA (IEC 611582, EN -

50170), 16p 7 theo chuan ctia Profibus — DP (EN — 50170).

+ Dia chi: Mac dinh 14 126.

+ Pon vi do: do Celsius, do Kelvin, dd Fahrenheit, d0 Rankine

+ Pau vao va dau ra phai cach dién v6i nhau.

+ Dién ap thir : SOOVAC, S0Hz, trong thoi gian 1 phat.

3.1.5. Cac dang so do noi voi cam biéen.

- Cam bién la bién tro.

b. So' d6 noi 3 day
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d. So' d6 4 ddy mdc so léch
- Cam bién 1a cap nhiét dién. Kiéu mach nay giup xac dinh sy chénh 1éch

nhiét do gitra 15i PT - 100

+

e. So do mac cam bién la cap nhiét dién.

g : So do so léch
Hinh 3.3: Cac loai so d6 ndi day (a,b,c.d,e.f,g)
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3.1.6. Céc cAu 1énh va khéi ham chirc niing.

Cac thong sb hoat dong cua thiét bi duoc cai dit phu hop véi diéu
kién 1am viéc. Phan vo bao vé phai dong kin sau khi da ndi hoan thién cam
bién va day cap ngudn. Khi cip ngudn, thiét bi s& sdn sang 1am viéc sau thd
gian “lam 4m” khoang 3 gidy va duogc két ndi véi Profibus PA do d6 phai dit
dia chi cu thé cho thiét bi trude két ndi véi bus. Néu trong mang co nhiéu hon
mot thiét bi truong thi mdi thiét bj mang mot dia chi khac nhau va 13 duy nhét
trong khoang tir 1 dén 125. Thong thudng khi xudt xudng, nha san xuit mic
dinh dia chi 12 126. T6t nhat nén dit dia chi 1a cac sd trén 30 vi nhu vay s€ it
gip phai truong hop trung dia chi véi cc tram cap cao.

a. Ham chirc nang: Cai dat thong qua SIMATIC PDM va két qua dugc cac
thong tin nhu sau:
- Identification:
+ Chi 10 trén nhan, ban mo ta, 161 thong bao.
+ Céc s6 liéu lién quan: Tén thiét bi, s6 sé - ri, sd order, sb x4c nhan ban
quyén, phién ban....
- Input:
+ X4c dinh ki¢u do: loai cam bién, ti 1&, don vi.
+ Xéc dinh kénh do va su hoat dong: kiéu mach do, so d6 nbi day, dién
tré bu, tin s6 ngudn cap ...
+ Bat/Tét chirc nang kiém tra hé mach, ngén mach.
- Output:
+ Xéc dinh khoang tin hiéu ra.
+ Xac dinh don vi, ngadi ra cé thé xac dinh héng s6 thoi gian dé lam yéu
cac tin hiéu giao thoa.
+ Xac dinh gi61 han tin hi¢u ra: Bt cac ngudng bao dong va canh bao
- Setting by menus or method:

+ Factory reset: Khoi phuc lai cai dat mac dinh cia nha san XUAt.
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+ Resistance measurement: Kich thudc dién tré.

+ Cat lugc b6t cac chirc nang cho phép trong gidi han cho phép.

+ Simulation: Gia lap tin hiéu.

- Certificates and licenses: Xac dinh truong hop nao thiét bi chuyén sang
trang thai hoat dong “an toan”.
- View of the measured value and diagnostic:

+ Register for measured values: Kiém tra cac bién chinh va phy c6 phu
hop v6i thiét dit trong Input hay khong, néu chdp nhan duoc thi cac thiét
dat duoc xac nhan.

+ Register for output value: Chuyén doi tin hiéu ra tir dang ma sang dang
tin hiéu hién thi nhu trong Output di dinh dang.

b. Hé mach va ngin mach.
Chtic ning nay c6 thé bat (dau + trong bang dudi) hoic tit (dau — trong

bang 3.5)

Bang 3.5.
) Kénh 1 Kénh 2
S6 ma kénh
0 1 2 3 0 1 2 3
Hé mach + + - - + + - -
Ngin mach + - + - + - + _

Chuy:
+ Néu ¢6 chuc nang kiém tra h& mach thi nhiét do ctia ban than thiét bi va day
dan sinh ra s& khong dugc tinh dén.
+ Néu c6 chtrc ning kiém tra ngan mach thi dién tr& ciia mach thap hon 3 Q
s& dugc coi 1a dd xay ra ngin mach. Do d6 néu s dung cdp nhiét hay
miniVolt ké thi phai tat chirc ning nay di.

c. Chinh dinh.
Céc truong hop sau phai ¢6 chinh dinh

- Mach 2 day stir dung nhiét di¢n tré hoac cam bién dién trd
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- Mach vi phan, trung binh sir dung nhiét di¢n tré hoac cam bién dién tro
- Cap nhiét kém voi Pt100 lam diém so sanh.

d. Dién tré day din.
- Tuy thudc vao mach dién ta c6 thé do dién trd cta kénh 1 hodc 2, tir d6 ¢o
thé biét mach nao s& bi coi 1a ngdn mach trong truong hop chirc ning giam
sat ngan mach dugc bat dé cai dit chic ning nay phu hop. Dé danh gia
ding dién tréd cua mach thi trude d6 mach phai dugc ndi ding va chic
chén.

e. Tdn sé nguon cip.
- Tan s hoat dong co thé 1a 50 hodc 60 Hz, ngoai ra co thé st dung tan $6
10 Hz cho cac chirc nang dac biét.

f He¢ sé ti I¢.
- Heé sb ti 18 str dung cho cac truong hop riéng 1a khac nhau. Thudng cac
gid tri tr 0,1 dén 10,0 hay duogc sur dung nhat.

2. Thu hep khoang gioi han do.
- Thong s6 nay cho phép ngudi sir dung thay ddi giéi han do phu hop véi
gidi han do ctia cam bién dé giam cac 18i dic thu.

h. Riit b6t mét sé chire néing.
- Muc dich cua viéc nay 1a giup nguoi st dung giam céac 16i. Vi du: Khi
thiét bi lam viéc trong gi6i han tir 0°C dén 100°C ta c6 thé thay d6i céac
thong s6 cho phit hop vai diéu kién lam viéc bang cach dit cic ngudng trén

va dudi ma khong phai thay d6i gii han do.
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3.2.SIPART DR 19.
3.2.1. Gidi thi¢u, chirc nang cac phim.

a. Gidi thigu.

Hinh 3.4. Sipart DR19
Sipart DR 19 1a thiét bi hién thi va chuyén d6i cac tin hiéu do sb
hodc tuong tu tir cam bién. Tuy thudc vao viéc cai dat cac thong $6 trong cac
ham chirc nang ta nhan dugc tin hi¢u ra 1a ti 1€, vi phan hay tich phan cua tin
hiéu vao. Do d6 pham vi tng dung ctia thiét bi twong ddi rong.

b. Chirc nang cdac phim.

W o=l men a0 ma

SIPETDR1S

Hinh 3.5: DBén hién thi va cac phim cua Sipart DR19.
Trong do:

1- Hién thi s6 PV-X cho céc gia tri dau vao.
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2- Hién thi sb SP-W cac thong s6 cai dat, gia tri dau ra va mot sd gia
tri khac.
3- Hién thij twrong tu dudi dang e(xd) hodc —e(xw)
4- Bén bao dang trong ché do cai dit cac thong sb.
5- bén bao dang trong ché do hién thi cac gia tri dau vao va ra.
6- Nut chuyén d6i cho SP-W gitta ché do cai dat va hién thi, két hop
v6i hai nat diéu chinh 7 va 8 dé thay doi gia tri cho SP-W. Ngoai ra
con co6 chire nang x4c nhan da nhap xong gia tri cho SP-W.
7- Thay ddi giam cac sd nhdp bang tay.
8- Thay ddi ting cac s nhap bang tay.
9- Thay doi gifra cac ché do tu dong/dung tay hodc xac nhan chon
ham, chon gia tri khi cai dat.
10- Pén bao trong ché d6 “y-external”
11- Pén bao trong ché d6 hoat dong bang tay.
12- Pén bao tin hiéu ra c6 st dung bo diéu khién S.
13- Nut chuyén d6i khi sir dung céc gia trj dat trong hay ngoai hoic
thoat khoi ham khi cai dt.
14- Pén bao bo xir Iy da tat.
15- Ben bao dang dung céc gia tri dat bén trong.
16- Dén bao khi bit dau két ndi voi bus.
17- Bén bao co gia tri da té1 ngudng.
¢. Thuc hién cai dat.
- Chuyén d6i gitra ché d6 hién thi gia tri dat va gia tri thuc & SP-W: Nhan
nit 6 1 1an, néu dén 5 sang thi & SP-W hién thi gia tri dat, dén 5 khong sang hi
SP-W hién thi gi4 tri thuec.

g, [P, @Al
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- Thay di gia tri cho SP-W: Néu dén 5 va 15 sang ta c6 thé st dung 7 va 8
dé thay doi gia tri dang hién thi tai SP-W. Pén 5 khdng sang thi khdng thay
dbi duge, 7 va 8 khong c6 tac dung.

SP-W 5 )

mﬂ:} 2> @

- Chuyén d6i gitra ché d6 tu dong/tay: Khi dén 11 séng ta co thé dung 7, 8
dé thay d6i gia tri dang hién thi tai SP-W.
SPAW e

I
R ?\?:_ + ; OUT-Y w > @ I%‘

3.2.2. Cac khdi ham chinh va cac tham sé chi yéu .

Process control level

ISRy ang ML o7

& salpolint w & actuating valua y
# aclual valus x s oo,

(553@0 ﬁ.na_ﬁ

Selectlon level

i# [ U ﬂ o
Hinh 3.6: Céac khoi ham chinh
a. Khoi ham onPA.
- onPA: Chura cac thong ) quy dinh su hoat dong cua thiét bi trong ché do
online.

Bang 3.6: cac thong sd.

, Tén Gia tri Giatri | Mac dinh | Pon
Thong s6 _ . . .
goi | nho nhat | 16n nhat | cua NSX | vi tinh

Hang so thoi gian trich mau | tF | Tat/1,000 | 1,000 | 1,000 S
Hé sd vi phan Vv uu | 0,100 10,00  |5,000 1
Heé sb ti 16 Kp cP 10,100 100,0 | 0,100 1
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Hang s6 thoi gian tich phan | tn 1,000 9984 9984 S
Tn tu Tat/1,000 | 2992 Tat S
Hang sb thoi gian viphan |AH | 0,0 10,0 0,0 %
Tv YO |Tu 100,0 | Tudong | %
Pap tmg ban du SH1 |dong/0,0 |110,0 |0,0 %
Diém lam viéc SH2 |-10,0 1100 [0,0 %
DPiém an toan 1 SH3 |[-10,0 110,0 0,0 %
Piém an toan 2 SH4 |-10,0 110,0 | 0,0 %
Piém an toan 3 -10,0

DPiém an toan 4

Khoi dong manip, ti 1€ c6 YA |-10,0 110 -5,0 %
thé thay do6i

(YA<=YE) YE |-10,0 110 105 %
Toan b manip, thay d6i | tP T&t/0,100 | 1,000 | 1,000 S
duoc tM | T4t/0,100 | 1,000 | 1,000 S
Chu ki phéat nong

Chu ki 1am mét

Chu ki xung hoat dong tA 20 600 200 Ms
Do rong xung tE 20 600 200 ms
Hang s6 thoi gian tré ciia | t1 Tat/1,000 | 1,000 | 1,000 S
All t2 Tat/1,000 [ 1,000 | 1,000 S
Hang s6 thoi gian tré ctia | t3 Tat/1,000 | 1,000 | 1,000 S

Al2
Hang sd thoi gian tré cta

Al3
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Hang s cl cl  [-1,999 [9,999 [0,000
Hang s ¢2 c2 |-1,999 {9,999 (0,000
Hing s6 ¢3 c3  [-1,999 9,999 {0,000
Hing sb c4 c4 [-1,999 9999 |1,000
Hang s6 c5 c5 |-1,999 {9,999 [0,000
Hing sb c6 6 [-9,99 9,99 0,00
Hang s ¢7 c7 |+1,000 {9,999 [1,000
Tan s6 quét ciaman hinh | dr | 0,100 9,900 |1,000
hién thi

b. Khoi ham oFPA.

- oFPA: Chtra cac thong s quy dinh kiéu cach hién thi, cic gia tri gidi han,

cac gia tri bao vé.

Bang 3.7: Thong s6

Thong sé Tén | Gia trj’ Gia tr% Mac dinh | Pon
goi | nho nhat | 16n nhat | cia NSX | vi tinh
Dau cham cho chi thi so thap | dP
phan (x- va w-)
Gidi han ti 1¢ ban dau dA |-1999 | 9999 0,000
Toan bo khoang gié tri ti 16 dE |-1999 | 9999 100,0
Gi01 han canh bao 1 Al | Trong khoang ttr- | 5,0
Gidi han canh béo 2 A2 | 110% dén 110% |-5,0
(A2<=Al) gia tri cua dA va 50
Gidi han canh bao 3 dE néu S83/S84 = | -5,0
Gi61 han canh bao 4 0/2/3/4/5
(A4<=A3)
Do tré cta tin hiéu bao dong HA |0,1 10,0 1,0 %
Gi4 tri dat ban dau choso tilé | SA | Tur-10% dén -5,0
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Gia tri dat day diichosotileé |SE | 110% cua dA, dE | 105

Do doc cua gia tri dat tS | Tat/0,10 | 9984 Tat S
0

Hé s6 ti 18 luc khoi dong vA 0,000 [9,999 |0,000 1

Hé sb ti 1¢ lac tat. vVE |0,000 [9,999 |[1,000 1

Khoang tao tac an toan YS |-10 110 0,00 %

c. Khoi ham StrS

- StrS: Chira cac khéi ham chirc ning thiét 1p cu hinh cho thiét bi.

Bang 3.8: Thong s6

Ham cal Chitrc nang
dit
S1 Chon loai bo diéu khién
[0] | 4n dinh gi tri dat/bd dicu khién di 3 thong s6/bd dicu khién
vOi1 cac gia tri dat
1 | 4n dinh gi tri d4t/bo diéu khién du 3 thong s6 vai 5 gia tri dat
Phuy thudc/dong bo/bd didu khién SPC cé cac ngat chuyén
2 | mach ngoai.
g Bo diéu khién ti 1&
§ Tram diéu khién/ chi thi qua trinh
s 4 | Tram diéu khién chuong trinh (trir loai 6DR1901-, 6DR1904-)
;‘f 5 | 4n dinh gia tri dat cho bd diéu khién véi 1 gia tri
*é)f Bo diéu khién té khong c6 chuyén mach
6
7
S2 Chon cau tric cho dau ra
[0] | Chon ddura K
1 |Paura S: Bo diéu khién 2 nac véi dau ra ndng/mat
2 | PauraS: Bo diéu khién 3 nic danh cho dong co, c6 phan hoi
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trong
Pau ra S: B diéu khién 3 nic danh cho dong co, c6 phan hoi

ngoai.

S3

[0]

Chon tan sd hoat dong
50Hz
60Hz

Pau vao tuong tu

S4

[0]

DPau vao chuén cho All (ImV,R,P,T)

DPau vao UNI — AIl nho nhit - khi cam bién 131 — khéng c6
MUF

Pau vao UNI — AIl nho nhét - khi cam bién 16i — c6 MUF
DPau vao UNI — AIl 16n nhét - khi cam bién 15i — khéng c6
MUF

Pau vao UNI — AIl 16n nhét - khi cam bién 16i — c6 MUF

S5

[0]

~N o o1 b~ W NP

Pau vao All

mV (tuyén tinh)

Cap nhiét co diém nbi trong
Cap nhiét co diém ndi ngoai
Pt100 — mach 4 day

Pt100 — mach 3 day

Pt100 — mach 2 day

Bién tré <600 Ohm

Bién tr <2800 Ohm

S6

[0]

A W N

CAc loai cap nhiét (chi ¢o6 tac dung khi S5 =1/2)
Cap nhiét loai L

Cap nhiét loai J

Cap nhiét loai K

Cap nhiét loai S

Cap nhiét loai B
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5 | Cap nhiét loai R
6 | Cap nhiét loai E
7 | Cap nhiét loai N
8 | Capnhiétloai T
9 | Cap nhiét loai U
10 | Loai bat ki (khong c6 sy tuyén tinh hod)
S7 Pon vi nhiét d§ cho All va AI3 vé1 modun UNI (chi co tac
dung khi S5 hodc S10 = 1/2/3/4/5)
[0] | DO Celsisus
1 | Bo Fahrenheit
2 | Do Kelvin
S8 Pau vao A2 (Slot2)
[0] |I]0...20mA] hoac U,R,P,T khong dung MUF
1 |1[0...20mA] hoac U,R,P,T dung MUF
2 | 1[0...20mA] hoac U khong dung MUF
3 |I[0...20mA] hoac U dung MUF
S9 Pau vao AI3 (Slotl)
[0] |I]0...20mA] hoac U,R,P,T khong dung MUF
1 |I]0...20mA]hoac U,R,P,T dung MUF
2 |1[0...20mA] hoac U khong dung MUF
3 |I[0...20mA] hoac U dung MUF
4 | St dung moédun UNI — min — khong dung MUF
5 | Str dung médun UNI — max — khéng dung MUF
6 | Str dung médun UNI — min — dung MUF
7 | Str dung médun UNI — max — dung MUF
S1 Dau vao AI3 st dung mddun UNI (chi c6 tac dung khi
0 S9=4/5/6/7)

[0]

U (mV) tuyén tinh.
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~N oo o B~ W N B

Cap nhiét c6 diém ndi trong
Cap nhi¢t co diém nbi ngoai
Pt100 — mach 4 day

Pt100 — mach 3 day

Pt100 — mach 2 day

Bién tré <600 Ohm

Bién tr <2800 Ohm

S1

[0]

© 00 N o o B~ W N P

=
o

Céc laogi cap nhiét cho Slot 3 ¢6 st dung médun UNI (chi anh
hudng khi S10 =1/2)

Cap nhiét loai L

Cap nhiét loai J

Cap nhiét loai K

Cap nhiét loai S

Cap nhiét loai B

Cap nhiét loai R

Cap nhiét loai E

Cap nhiét loai N

Cap nhiét loa1 T

Cap nhiét loa1 U

Loai bat ki (khong c6 su tuyén tinh hoa)

S1

S1

S1

Lay binh phuong gié tri & AIl chuyén vao AI3
No Yes

All [0] 1

Al2 [0] 1

Al3 [0] 1
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Chia vung cho x1, x2, x3, yN, YR, z cho Al1l, Al2

s1 0% All | AI2 | AI3A
5 X1 0 [1] 2 3
S1 X2 0 1 [2] 3
6 X3/W 0 1 2 [3]
S1 E
7 yN [0] 1 2 3
s1
8 yR [0] 1 2 3
Z [0] 1 2 3

s1
9
S2
0
S2 Phén ving lam tuyén tinh ho
1 |[0] |Khéngcod

1 |Al

2 |AI2

3 |AI3

4 |X1
S2 binh dang cho Slot 3
2 [0] | Khéng co gi

= 1 |4DO/2DI (DO3 - DO6/DI3, DI4)
@ 2 |5DI (DI3—DI7)
3 |2role (DO3 - DO4)

P genvy

vao sO

Chia vung diéu khién cho cac dau vao so6
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S23
S24
S25
S26
S27
S27
S29
S30
S31
S32
S33
S34
S10

Lo [ DI |DI2|DI3 | DI | DI | DI | DI | Hig

w1 4|5 ]6|7]|h
CB [0|1] 2] 3[4]5]6]|7]I8
HE |[0]] 1] 2 | 3 | 4|56 7] -
N |of[1]] 2| 3[4 ]|5]|6]7] -
Si (o121 3| 4|56 7] -
P 0|1 2] 3 |4[5]|6|7]| 8
tS? ][]l 1| 21| 3|4][5][6]|7] -
+yBL[[0]| 1| 2 | 3 |4 |5]|6|7]| -
yBL[[0]|1]| 2| 3|4 |5]|6]|7]| -
btb [[0]| 1] 2| 3 |4 |[5|6|7] -
bLs [[0]| 1| 2| 3 | 4[5]|6]7]| -
bLPS [[0]| 1] 2 | 3 | 4|5 6|7 -
pu” (O] 1] 2| 3|4 |5|6]7]| 8
tSHY [[0]/ 1| 2 | 3 | 4|5 |6 7] -

Y PU = Low: Chuong trinh 1 v6i PrSE = P1.P2
PU = High: Chuong trinh 2 v&i PrSE = P1.P2

2 Phan mém c6 phién ban —B6, x04 ham nay néu S5 =1

% Phan mém c6 phién ban —B9

S3

Muc 16gic
24V | OV=H
=Hi | igh
gh

CB [0] |1

HE [0] |1
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S3 N [0] |1
6 Si [0] |1
S3 P [0] |1
7 tS [0] |1
S3 +yB [[0] |1
8 L
S3
9
S4
0
S4
1
S4 Diéu khién cho CB
2 [0] | Nhiéu, khong bao lai
1 | Nhiéu, béo lai
2 | St dung xung
S4 Khoa dat trong hay ngoai
3 [0] | Chi dung tin hiéu dat trong
= 1 | Chi dung tin hiéu dat ngoai
= 2 | Khong khoa
& sS4 Str dung x véi H, N hay Si
g 4 | [0] | Khong ding
3 1 | Cbédung
PN Str dung gia tri dat tuy theo 161 cua CB
“§>, 5 [0] | Dung wi cubi cing
5 1 | Dung gia tri cai dat an toan SH1
S4 Su anh hudng cua wi hodac SH1/SH2/SH3/SH4/ do gia tri w
6 Wi SH1 dén SH4
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[0] Co Khéng
1 Khéng Khéng
2 Co C6 (néu S1 =1)
S4 Chiéu tac dong 1én xd (w-X)
7 [0] | Thuan (Kp>0)
1 | Nguoc (Kp<0)
sS4 Mach néi kiéu D
8 | [0] | Xd
1 |X
2 | X1
- 3 | Z nguoc chiéu véi X
5 ‘
5 4 | Z nguoc chiéu voi X
B | S4 Chon kiéu tuong thich
% 9 [0] | Khong chon
g 1 | bép tng khong khuéch dai
»E 2 | Pap g c6 khuéch dai dua theo gié tri toi uu
S5 Uu tién N hay H
0 [[0] [N
1 |H
S5 Ché d6 bang tay khi truyén dan bi 16i
= |1 | [0] |Khong chon dau ra (chi cho hién thi)
& 1 | Ché 46 bing tay bt diu véi gid tri y gan nhat
§~ 2 | Ché do bing tay bat du véi gia tri ys
5 |S5 Chuyén d6i ché do tay/tu dong
2
S5 Cat Iy
3
S5 G161 han cua sy thay doi YA/YE
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4 |[0] |Chitac dong trong ché do tu dong
1 Trong tat ca cac ché do.
S5 Thay d6i hién thi
5 | [0] |Pauray
1 | Phan hoi vi tri yR
. 2 | Tisb yl/y2, voi bo diéu khién 2 nic phat néng/ 1am mat
§ 3 | Khong hién thj
an
S5 Chiéu gié tri hién thi yAn
6 Thuan yAn =y
Nguoc yAn = 100%-y
S5 Phan ving bién diéu khién cho dau ra tuong tu
7 |[0] |y 0 t6i 20 mA
1 |y 4 t61 20 mA
2 |w 0 t&i 20 mA
3 |w 4 t61 20 mA
4 |x 0 t6i 20 mA
5 |x 4 t61 20 mA
*3; 6 |xI 0 t6i 20 mA
§ 7 Ix1 4 61 20 mA
§ 8 |xd+50% 01t6i20 mA
@ 9 |w+50% 41t6i 20 mA
10 |yl 0 t6i 20 mA
11 |yl 4 t61 20 mA
12 |y2 0 t6i 20 mA
13 | y2 4 t61 20 mA
14 |1-yl 0 t6i 20 mA
15 |1-yl 4 t61 20 mA
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16 [1-y2 0 t61 20 mA
17 [1-y2 4 t6i 20 mA
S5
8
Phén vung cho Ay
DO1 DO2 DO7(role) | DOS(role)
- - +AYy -AY
+AY -AYy - -
S5 0 - -AY +AY -
8 1 +AY - - -AY
2
3
Phan vung bién cho tin hiéu ra dang nhi phan
Tron | Pon vi co Slot 3 Pon vi
\(z g ban
) DO | DO | DO | DO4 | DO5 | DO | DO
2 15 1| 2| 3 6 | 7
9 RB [[0]] 1] 2] 3] 4 5 6 | 7
S6 RC (O] 1] 23] 4 5 6 | 7
0 H [[0]]| 1| 2 | 3 4 5 6 7
S6 Nw [ [0] | 1 | 2 | 3 4 5 6 7
1 Al | o [[1]1] 2 | 3 4 5 6 | 7
S6 A2 | 0 1]l 3] 4 5 6 | 7
2 A3 [0l 2| 2] 3] 4 5 | 6 | 7
S6 Ad o] 1] 2] 3 4 5 [ 6 | 7
3 MUF| [0] | L | 2 | 3 | 4 5 | 6 | 7
S6 taw | [0] | L | 2 | 3| 4 5 | 6 | 7
4 aw || L] 23] 4] 5 6] 7
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S6

5
S6
6
S6
7
S6
8
S6
9
Chu ki bus/ Dir liéu
i Pon vi Slot 3 Pon vi
Tro
DO | DO | DO | DO | DO | DO | DO | D(
n
: 1 2 3 4 5 6 7 8
Clb | [0] 1 2 3 4 5 6 7 8
S7
1
0
o Clb | [0] 1 2 3 4 5 6 7 8
~ | S7
\(8 2
o |1
S Clb | [0] 1 2 3 4 5 6 7 8
= | S7
<3 3
P
Clb | [0] 1 2 3 4 5 6 7 8
S7
4
3
Clb | [0] 1 2 3 4 5 6 7 8
S7
5
4
Clb | [0] 1 2 3 4 5 6 7 8
S7
6
5
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Muc 16gic
24V = High | 0V = High
RB [0] 1
S7 RC [0] 1
6 H [0] 1
S7 Nw [0] 1
7 Al/A2 [0] 1
@ | ST A3/A4 [0] 1
Q
s |8 MUF [0] 1
£ |57
9
S8
0
S8
1
S8
2
Phéan vung A1/A2 va A3/A4
AlAlA]
X | X X | W YITAIAJA[TLIT]I]X
X | W y
= | S8 d|1 V|V 12 11]12]13(1]2|3|d
£ |3 AlA Al
2 [0 1]1(1/1|1|1
g o
= < 1123 4 6| 78|09
5 < | ] 0/11(2|3|4]|5
O |s8
< | [0 1]1(1/1|1|1
4 < 1/2|3] 4 6/7(8|9
2| ] 0/11(2|3|4]|5
S8 Chtrc ning cia ti s6 A1/A2
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5 Al max/ A2 min
Al min/ A2 max
Al max/ A2 max
S8 Chtic ning cua ti s6 A3/A4
6 A3 max/ A4 min
A3 min/ A4 max
A3 max/ A2 max
S8 Hién thi va cai dat cho cac gié tri gidi han Al dén A4
7 , , Tin hi€u vi pham gia tri
Hién thi SP - W | Thong so
nguong tu L1 té1 L4
Khong Khong Al/A2/A3/A4
Khong Khong A3/A4 (S1=5)
Khong Khong Khong (S1=1,5)
[0] A3/A4 Khong A3/A4 (S1=1)
1 Al/A2/A3/A4 | Khdng Al/A2/A3/A4L
2 A3/A Co A3/A4 (S1=5)
3 Al/A2/A3/A4 | CO Al/A2/A3/A4L
4
5
6
Diy cac thong so chi thi trén PV-X va SP-W (S1 = 0,1,2)
Day trén SP-W PV-X
S8 | I 1l v
8 W y - - X
S1 wiwi |y WE/wi | - X
=0 [0] [|w y - x1 X
10 1 [{wwi |y wE/wi | x1 X
21 2 ||0 0 0 0,5
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6| 3 1 0 0,5 0
X-
7| LE
D
W-
ED
S8 Diy cac thong s6 chi thi trén PV-X va SP-W (S1 = 3)
8 SP-W PV-X
Sl I 1 Il v I I i v
=3 WWV |y - - XV | XV - -
[0] wWWy |y - w XV | Xv - X
1 wv |y | wvE - XV | XV | XV -
2 w |y |wWwE | w XV | XV | XV X
3 0 0 0 1 0 0 0 1
X- 1 0 0,5 1 1 0 0,5 1
LE
D
W-
ED
S8 Day cac thong so chi thi trén PV-X va SP-W (S1 = 4)
8 SP-W
s1 | IR
=4 W - x1
[0] ||w wE |x1
1 W - - x1
2 |- y - x1
3 |- - - x1

61




4 10 0 0
X- |1 0 0,5
LE
D
W-
ED
S8 | [0] [e (xd) +5% thanh hién thi
9 | 1 |e (xd +10% thanh hién thi
2 |le (xd) +20% thanh hién thi
3 |- (xd) +5% thanh hién thi
g; 4 |-e (xd) +10% thanh hién thi
g 5 |- (xd) +20% thanh hién thi
= 6 |xI 0deén 100% di€ém sang dong
°5§,3 7 |x2  0dén 100% diém sang dong
8 |x 0 dén 100% diém sang dong
9 |wE 0dén 100% diém sang dong
10 |w  0dén 100% diém sang dong
11 |y  0dén 100% diém sang dong
S9 Khoi dong lai khi 6 nguon
0 | [0] | Ché do hoat dong, cac gid tri thong sd, thoi gian duoc khoi
phuc va thiét bi tiép tuc hoat dong vé1 cac thong sb truge do
§ néu diéu kién cho phép.
B 1 | Moi thong s6 bi x04, mot s6 thong $6 chuyén vé mic dinh cua
Q nha sén xuét
S9 | [0] |PV-XvaSP-W khéng nhay
1 |1 |PV-XvaSP-W nhay
S9 | [0] |9600 bit/s
4 |1 |4800 bit/s
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g B~ W DN

2400 bit/s
1200 bit/s
600 bit/s
300 bit/s

9 [[0].. |O.
125 | 125

S9 bat dia chi cho tram

d. Khéi ham CAEI

- CAE1: Chon khoang gia tri do cho déu vao AIl va cat néu can thiét.

Bang 3.9: Thong sd.

A L ... | Giatr .
Thong s6/Chtic ning Ten Glé_ m Cratn mac o vi
goi min max dinh do

Pién troddydanRL  [Mrl | 0,00 99,99 10 Ohm

Gi4 tri cat Crl Ohm

Dau cham thap phan | MP1

Gi6i han do ban dau MA1 |-1999 9999 0,0 mV/°C/°

Gidi han do cudi ME1 |-1999 9999 100,0 | F/K
mV/°C/°
F/IK

Gi4 tri cat néu thap hon | CAl

khoang do

Gi4 trj ¢t néu cao hon | CE1

khoang do

Khoi phuyc lai gia tri cat [PC1 | No/noCly | No/noCly | NoC

mac dinh es es
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- Cai dit lai cac thong sd cho CAE1 khi S5=0/1/2/3/4/5 (U/I/cip nhiét/Pt100)

Mrl

Crl

Cat dién tro day dan cho Pt100 mach 2 day

Céach 1: Néu dién tré day dan xac dinh dugc

Chon Mr1 va nhép gia tri dién trd vao, bé qua Crl

Céach 2: Néu dién tré day dan khong xac dinh duoc

Chon Crl, gitt phim s6 9 dén khi 0,00 xuat hién, khi d6 gia tri

cit s& duoc chon tu dong, Mrl hién thi gia tri dién tr&d do duoc

MP1

Xac dinh vi tri ddu cham thap phan

MA1/ME1

Xac dinh gidi han do
Vi cap nhiét hodc Pt100 (S5 = 1/2/3/4/5)

+Céc thong sb phai c6 don vi chinh xac (S7 = 0/1/2)

+Néu cac gia tri do hién thi trén mit trude thi cac gia tri dA va
dE trong oFPA phai bang MA1 va MEI
Néu S5=0: mV, U

+DPon vi la mV

+Pua vao cong 6DR2 805-8J. VD: 0 — 10V (0 — 20mA) >
MAL =0, ME1 =100; 2 - 10V (4 — 20mA) >MAL = 20,
ME1 = 100

e. CAES.

Chon khoang gié tri do cho dau vao AI3 va cat néu can thiét. Cac thong

s6 va cai dat giong CAEL.

f. AJAP.

Ty dong hi€u chinh, stra cac thong sb chua duoc cai dit cho phu hop

v6i Bus hodc két thiic qua trinh trén khi nhan ntt 9 mot lan.

g. APSt.

Thuc hién khoi phuc lai cai dat ciia nha san Xuat.

3.2.3. Mot s6 16i thwong gip
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M 131 duge hién thi trén PV-X nhu sau:
- [TaIFIE]: Gia tri hién thi qué 16n hodc qua nho.
- LLJ51 . 131 hién thi twong tu.

- E%EE: CPU dang trong qua trinh khéi dong.
- [£TPIUT=]: CPU khong hoat dong.

- FETAMR]: B nhé khong hoat dong.

- [oIRIFT.: Slot 1 tréng.

- [=TRT.3: Slot 3 tréng.

3.2.4. Thuc hién cai dit cac thong sé biang ban phim

- Truy cap ham:

Budc Cach thuc hién
Nhan nit & (6) khoang 5 gidy dén khi co chit “PS” xuat
' hi¢én sau d6 nha ra thi 16p ham “onPA” da dugc truy cap
Nhan O (9) mot lan, chi thi so SP-W nhap nhay hién thi cac
? ham con.

- Thay d61 va chon cac thong s6 cho cac ham con:

Budc Cach thuc hién
Str dung phim ™ (7) va @ (8) dé chon ham con can cai dat
3 thong sb tai SP-W
Nhén phim B (6) mot 1an dé x4c nhan da chon ham, PV-X
) nhap nhay cho phép nhép gia tri thong s6 cho ham
Str dung phim @ (7) va @ (8) dé thay doi gia tri thong so cho
> ham
Nhan phim B (6) mét lan, xac nhan da dit xong thong so cho
° ham va SP-W nhay cho phép chuyén sang cac ham khéc
7 Thuec hién lai tir bude 3 dén budce 7 cho dén khi tat ca cac
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ham can thiét duoc cai dat
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3.3. SITRAN P DS 111 PA
3.3.1. Giéi thi¢u.
- SitranP 12 thiét bi do ap suat, luu lugng, khéi luong cta dong chit 1ong
hodc chit khi chay trong dudng 6ng. N6 c6 thé hoat dong nhu mot thiét bi

do va chi bao thong thuong hodc nhu mét tram trong mang Profibus.

Hinh 3.7: Sitran P 111 DS PA.

Trong do:
1-Bién ghi s6 serial va s6 order.  2-Pudng ludn cap
3-T4am che ban phim. 4-V6 bao vé man hinh
5-Man hinh hién thj.
6-Bién ghi danh sach cac dai lwong do duoc.
7-Kho4 quay phan phia trén. 8-Duong ndi toi cam bién

- Chutrc nang cac phim

Hinh 3.8: Cac phim chirc nang.
1-Phim chon ham 2-Tang gia tri 3-Giam gia tri
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3.3.2. Nguyén tic hoat dong

a. So do nguyén ly
o — wm e o o
LT O O Y
2 & ']'r'r N
N | L LR PR P
ooCo ol 1
o 1 B
2 3 4 5 7
P
> [::?' AD puc :I l: ntarface
L Powesr supply
of f
. ! :'Rgzl- Power
L BUS-PAl  |ouopiy
- — Cao-
ol EEPROM b | PROFIBUS -
Sensor | | Slec. . DP
i f:-""-.af a2
B
| I n'llf's-lerl

Hinh3.9: So d6 ngyyén 1y cua SitranP.
Trong do:

1-Cambién  2-Bo6 khuéch dai  3-Bo chuyén ddi A/D

4-Vi diéu khién 5-Bo cach ly 6-Bo nhé

7-Giao dién PA 8-Ba phim thay doi

O-Hién thi s6  10- Ngudén nudi  11-Chuyén doi DP/PA

12-Buong Bus chu.

Tin hiéu tir cam bién duoc dua vao bd nhé dé luu trir dong thoi qua
khau khuéch dai va chuyén doi A/D thanh tin hiéu s cho dau vao cia vi diéu
khién. Nho chuong trinh phdn mém trong ma cac tin hiéu duoc chuyén thanh
mi s dua 1én Bus va hién thi trén man hinh.

b. Nguyén tic do.

Hinh3.10: Cam bién ap suét.
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Trong do:

1-Pau vao duong 2-Vé bao vé 3-Gioang kin

4-Thén cdm bién 5-Cam bién Silicon

6-Mang bao vé qua tii 7-Mang chian  8-Chat 16ng truyén luc

9-Pau vao am.

Khi c6 dong chit 1ong hozc chat khi chay trong éng 1 hodc 9 s& gay
ap suat ép 1én mang chan 7. Lyc ép ndy duogc chat 1ong 8 truyén t6i ép vao
cam bién sinh ra dién ap 1a tin hiéu truyén vé vi diéu khién.

c. So dé noi diy

\
=

Hinh 3.11: So d6 nbi cap bus PA.
Trong do:
1-Day ndi mat  2-Ngudn cap 3-Chét khoa duong Bus
4-Dau day dua 16n bus
5-Cong cam thiét bi kiém tra hozc thiét bi hién thi ngoai

6-Day no1 mat (chung véi n61 mat cia cam bién)
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7-Khoa nip.
3.3.3. Céc khéi ham.

Tén Phim
Ham _ _ Giai thich
M | ITT | =1 | [T]1+]

Hién thi gié tri do Chon trong mode 13

Thoi gian tré tin 4 | Lén | Nho Khoang gia tri tir 0 dén

hiéu hon | hon 100s

Khoé phim 10 5s

Hién thi gid trido |13 | Thay doi Hién thi gié tri do mong
muén

Don vi do 14 | Chon

Pia chi 15 | Tang | Giam Thay d6i dugc tir 0 dén
126

Vi tri dau thap 17

phan

3.3.4. Cai @it thong so tir ban phim

L=2]

n

] [F I
27 (AR

A

- BaAm M dé chon ham, tén ham hién thi tai 4.

Hinh 3.12: Chi thi va cai dat.

Y
- Sirdung ['! hoge [ 48 thay i gi4 tri ham. Gié tri ham hién thi tai 1.

- Khi 3 sang: Ché d¢ do luu lwong (chon trong M 13)

- 6: DAu cua gia tri do dugc.

- 5,7: Bao hi¢u gia tri do da dat ngudng dudi/trén

8: B4o hiéu két ndi bus
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KET LUAN

Qua thoi gian thue hién dudi sy hudng dan cua cac thiy gido Ths. Ding
Hong Hai - Giang vién truong Pai hoc Hang Hai va cac thay gido, ¢ gi&o
khoa Dién - Dién tir trudng Dai hoc Dan Lap Hai Phong em dé ¢ ging hoan
thanh ban do 4an t6t nghiép theo dung yéu cau va thoi gian quy dinh. Trong d6
an em da thuc hién dugc nhitng cong viéc sau:

Gidi thiéu tong quan vé hé thdng didu khién qua trinh PCS7 cua
SIEMEN

Tim hiéu vé mang cap truong trong hé théng PCS 7

Nghién ciru mot s6 thiét bi truong trong hé théng PCS7

Mic du di ¢ ging, nhung do kién thtrc va thoi gian c¢6 han nén c6 nhimg
phan chua lam dugc nhu di siu vao tim hiéu phan mém.

UU DIEM

Khi cac thanh phan lam viéc trong mot su két hop, ching cung 1am viéc
theo mot cach thong nhét, va phu hop voi tinh ning cua dong san pham
SIMATIC.

SIMATIC PCS 7 cung cap nhing hd tro tot nhat c6 thé cé cho viéc cau
hinh hé thdng cho cac nhiém vu tu dong hod qua trinh.

PCS 7 sir dung cac cong nghé phd thong, chuin hoa qudc té nén kha
nang phdi ghép véi cac hé thong , thiét bi khac khong bi han ché ca vé bé
rong va chiéu sau

Nhiing tinh nang dic biét ciia hé théng PCS 7:

Pong bo hoa thoi gian.

Kiém tra hoat dong va chuan doan tit ca cac thanh phan caa hé thong
C6 kha nang du phong cho tat ca cac thanh phan.

Cac hé thong bao cdo, ghi chép, va luu tri.

Quan 1y truy cap thong qua viéc quan tri nguoi dung.
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SIMATIC PCS 7 c6 thé str dung trong tit ca cac pham vi diéu khién
qua trinh.
Chi can nhap dir li¢u vao mat lan.

Kha ning bi 16i it.
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Tai li¢u tham khao

1.

2. Hoang Minh Son - Mang truyén thong cong nghiép — Nha xuit ban
khoa hoc va k¥ thuat

3. Phan Qudc Pho - Nguyén Ptc Chién — Gido trinh cam bién — Truong
dai hoc Bach Khoa Ha No1

4. Nguyén Van Hoa(cha bién)- Bui DPang Thanh — Hoang Si Hong —
Gido trinh do ludng dién va cam bién do ludng

5. Cac tai li€u tir internet va tir di€n dan: www.siemens.com/answers

WWW.Siemens.com.vn

plcvietham.com.vn

http://www.dientuvietnam.net
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