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LOI MO DAU
Nén cong nghiép thé gii dang trén da phat trién ngdy cang cao va van dé tu
dong hoa dat 1én hang dau trong qua trinh nghién ctru ciing nhu ung dung
cong nghé madi vao san xuat.N6 doi hoi kha nang xu ly,mac do hoan hao,su
chinh x4c ctia mot hé théng san xuit ngay mot cao dé dap tmg duoc nhu cau
vé chat luong cling nhu s6 luong cta xi hoi.

Vé6i nhitng yéu cau d6 cia nén cong nghiép rit nhiéu cong nghé méi
dugc nghién ciru va phat trién. Trong qué trinh nghién ctru cung nhiing kién
thirc da duoc trang bi trong qué trinh hoc tip va tai liéu tham khao em xin
dugc trinh bay dé tai: Nghién ciru hé thong diéu khién qua trinh PCS7 ciia
héng Siemens.

Noi dung ban d6 an gébm 4 chuong:

Chuong 1: Hé thong diéu khién qué trinh(Proces Control system — PCS7)
Chuong 2: Tram ki thuat cua PCS7

Chuong 3: Thiét bi trudng trong PCS7

Chuong4: Xay dung mang PCS7

Em xin chan thanh cam on TH.s PANG HONG HAI —Giang vién
Truong Pai hoc Hang Hai Viét Nam di dinh huéng va tan tinh huéng dan em
trong sudt qua trinh xay dung va hoan thanh ban do an nay.

Do tho1i gian thuc hién ngén va kinh nghi€ém ban than con han ché do vay
ban d6 4n khong tranh khoi nhimng thiéu s6t.Em rat mong nhan duogc su dong
gop cua cac thay co.

Em xin chan thanh cam on!

Hai Phong,ngay...... ,thang .....nam......

Sinh vién thuc hién

Vi Van Thanh



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 vé&i su phét trién manh mé cac nganh cong nghiép, véi cac
yBu cau ngay cang cao trong san xuét vé chit lugng san pham, gia thanh, kha
nang dong déu cua san pham thi viéc tng dung cdng nghé tu dong hod vao
trong san Xxuat ngay cang rong rdi va pho bién. Ngay cang c6 nhiéu cac hé
diéu khién ty dong mang tinh chat diéu khién qua trinh san xuét. Trong s6 do
mot hé thong kha phé bién va dap tmg duoc day du tinh nang cia mot hé diéu
khién qua trinh d6 1a hé thong diéu khién qua trinh PCS7 cua hang Siemens.
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Hinh 1.1: Hé thong PCS7 trong cong nghiép
PCS7 la mot hé théng nhat véi cac thanh phan két hop voi nhau, 1am
viéc trén cing mot y tuong vé hé thong. SIMATIC PCS7 duogc hd trg cung



cip cé4c giai phap vé hé thong, ciing nhu nhitng giai phap can thiét cho cac
qua trinh ty dong hoa.

PCS7 1a mot hé c6 tinh ning ma, két ciu mém déo, voi kha niang thay
d6i, thiét 1ap cau hinh mot cach d& dang, d& dang mé rong hé théng, kha nang
két ndi rong, don gian.

PCS7 phu hop véi hau hét cac quy md san xuat tir nhd dén 16n. PCS7
véi day du cac cap diéu khién: cap quan Ii, cap diéu khién giam sat, cap diéu
khién qué trinh, cap hién truong. PCS7 véi kha niang dong bo cao, kha ning
du phong ¢ tat ca cac cip di tao nén tinh thuén tién, d& dang trong hoat dong
va an toan cao.

Hé thong PCS7 la mot hé diéu khién qua trinh hién dai, dugc xay dung
trén hau hét cac san pham phan cimg va phan mém cua hang Siemens dem lai
su Xuyén suét, thong nhit, ddng bo trong toan bo hé théng. Cung véi su da
dang trong tat ca cac san pham cua hing Siemens da lam cho hé théng PCS7
ngay cang tré nén phd bién. Vi tat ca cac tinh nang trén 1a Ii do ma hé thong
PCS7 ngay cang dugc sir dung rong réi trong hau hét cac nganh san xuét véi
day du cac quy mo.

Mot hé théng diéu khién qué trinh PCS7 bao gom :

- Tram quén ly: Quan ly chung cho toan nha may

- Tram k¥ thuat (ES): Dung d¢ thiét 1ap cau hinh cho hé thdng va 14 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 céc

tac dong diéu chinh can thiét.

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

chtra cac phan mém do tram ES dua xudng

- Cac thiét bi truong: Pay 1a bo phan truc tiép tiép xuc véi qua trinh

cong nghé, no co6 nhiém vu do dac va lay cac thong s trang thai hoat



dong cua cac may moc va chét luong san pham va dua vé bo diéu khién
dé quan 1y va diéu chinh qua trinh.
- Puong mang: La mang Eithernet cong nghiép va Profibus. C6 nhiém

vu truyén dan va bao mat thong tin giita cac thanh phan trong mang.

1.1.2. Nhirng muc tiéu va tién ich ciia hé thdng diéu khién qua trinh PCS7

SIMATIC PCS 7 nham dat duoc nhiing myc tiéu co ban sau day:

- Tu dong hoa toan bo diy chuyén san xuit dya trén cac san phdm cua
SIMATIC;

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

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

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

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

Hé théng PCS7 mang lai mot s6 1oi ich nhu sau:

chon;

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

- SIMATIC PCS 7 dugc sy hd tro tot nhat dé co thé cung cip 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 dugc sir dung trong ting cong
doan san xuat ma con dugce st dung déng bo trong ca h¢ théng;

- Su an toan va su thuc hién cao cia 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 cimg va phdn mém ma, diéu nay 1am 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 quén ly:

Tram quan ly 1a cip diéu khién cao nhat cuia mot hé diéu khién qué trinh.
Tram quan ly cé chire nang thu thap va quan li thdng tin tor mirc khu vuc va
quan Ii toan bo hé théng tu dong hod. Tram quan |i thu thap cac bao céo tir
c4c tram k¥ thuat va cd thé dua thdng tin xudng tram k¥ thuat nham muc dich
thay d6i qua trinh san xuét.

1.2.2 Tram k¥ thuat (Enginneering System - ES)

Tram ky thuat (ES) cua mot hé diéu khién qué trinh PCS7 1a cac may
tinh PC cong nghiép voi cau hinh cing di manh voi cac phan mém nhu:
Standard sofware for Engineering, Engineering for F/FH system, Import/
Export assitant SIMATIC PDM, SIMATIC Manager... . Chuc nang ctia mot
tram k§y thuat (ES) 1a dé thiét 1ap cau hinh cho toan bo hé thong va 1a noi dua

ra cac giai phap diéu khién qua trinh cong nghé .
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Hinh 1.2: Tram k¥ thuat — Enginneering System (ES)



Tir tram k¥ thuat, ngudi 1ap trinh c6 thé bao tri, thay d6i cai dat va lap
trinh cho céc tram PLC trong nha may hoic cd thé xur Ii c4c 15 tai cap 1/0.
Tram k§ thuat bao gom cac cong cu duoc tich hop chit ché véi nhau dé thuan
loi cho viéc xay dyung hé thong.

Tram k¥ thuat cia PCS7 (ES) bao gém céc cong cu phan cing va phan mém
dugc st dung nham muc dich:

- Thiét 1ap cu hinh phan ctmg cho tram, va quan 1y céac thiét bi truong;

- Thiét 14p mang;

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

- Giam sat, diéu chinh qua trinh hoat dong cua h¢ théng;

- 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 xuat 1ap ké hodch trén méi trudng quen thudc cia 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 phﬁn mém va duoc két ndi
theo ding nguyén tic hoat dong cua qua trinh. Hon nita, ching dugc mo
phong bang hinh dnh mét cach rd rang. Do d6 k¥ su cong nghé c6 thé dé dang
nam bét rd hoat dong cia 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 ¢ bd phan nao trong hé théng ma
khong can bat ctr mot cong cu chuyén ddi ndo. Néu can nguoi quan 1y c6 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 s& trang bi cho phu hop véi
quy mo va tam ung dung. Do d6 s& giam gia thanh cua day truyén ma van déap

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



sé dé cap dén hai thanh phﬁn co ban nhat dé tao thanh hé PCS7, d6 1a phﬁn
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)

Chtre nang chinh cua tram van hanh (OS) la gidm sat qué trinh hoat dong
va dua ra cac thao tac diéu khién can thiét. M&i tram van hanh thuong duoc
dit ¢ timg cong doan cu thé trong day truyén san xuat, thuc hién van hanh
diéu khién mot cdng doan nao do.

Tram van hanh 1a c&c may tinh PC véi hé diéu hanh Window va cac goi
phan mém chuan tuy thudc vao timg nha cung cap. Két ndi gitta cac tram van

hanh va cac PLC théng qua chuan Ethernet cong nghiép.

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

La cac PLC tryc tiép tham gia diéu khién qua trinh, phan mém diéu khién
dugc dua tir tram ES xudng. Viéc thiét lap cac théng sé diéu khién, cai dat
cau hinh diéu khién duoc thue hién bai tram ES.

Céac PLC diéu khién qua trinh c6 tich hop kha ning truyén théng véi cap
diéu khién giam sat la cac tram ES, OS, Server. PLC thuc hién cac thao tac
diéu khién xubng 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 tdm trong mot hé PCS7 thuong 14 cac tram
SIMATIC S7-400. Tram S7-400 cung cép chtc niang co ban cho hé théng
diéu khién qué trinh, kha niang ciu hinh, kha nang truyén théng, kha nang két
néi. Tram diéu khién trung tdm c6 két ciu mé véi kha nang lap trinh thong
qua ho phan mém SIMATIC Manager. Tram thuc hién dua lénh diéu khién
xudng cap truong va thu thap théng tin truyén tai toi cap diéu khién giam sat.
Tram diéu khién trung tdm duogc cau hinh 1a cdc PLC S7-400 dugc tich hop
vé6i kha niang du phong tu dong, phd bién 1a cac tram S7-400H.
1.2.5 Cac thiét bi truwong

Day 13 bo phan truc tiép tiép xUc véi qua trinh céng nghé, nd co nhiém
vu thyc hién quy trinh cdng nghé, do dac, liy cac thdng sb trang thai hoat
dong cua cac may moc, chat luong san pham va dua vé bo diéu khién dé quan
If va thue hién diéu chinh qué trinh.

C4c thiét bi truong thuong 13 cac co cau chap hanh nhu: van, dong co,

cac bo diéu khién chap hanh va cac cam bién nhiét do, ap suat, luu luong. ..



Hinh 1.5: Cac thiét bi truong

1.2.6. H¢ thong Bus

Hé thong bus trong mang PCS7 bao gom:

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

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

- AS-I: Giao dién AS (Actuator/ Sensor) 1a mot hé théng mang cho céc
cam bién nhi phan.
1.2.7 Céc modul li¢n 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 chirc ning lién két giita Profibus DP véi
cac thiét bi truong PA trong mdi truong chdy, nd.

Pic diém caa 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 thong chi thi;

- Tdc @6 truyén voi két ndi Profibus DP 13 45,45 Kbaud;

- Toc do truyén voi két ndi Profibus PA 14 31,25 Kbaud;



- Khi két néi ta chi can thiét lap toc do truyén phi hop véi hé théng DP
Master va thiét lap thong sé cho thiét bi truong ma khong can dinh cu hinh
cho modul DP/PA Coupler.

- SIMATIC

= ,‘ DP/PA Coupler
T

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 véi mang
cong nghiép théng qua Profibus DP. Hinh thuc lién két ndy yéu cau mot hay
hai modul giao dién IM 157. DP/PA Link cung cap mot cong vao tir hé thong
Profibus DP Master téi Profibus PA. Két néi DP/PA Link dugc dinh hinh boi
phan mém Step7 V5.2, nhd phan mém Simatic PDM ma cac théng sb caa

thiét bi trudong 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
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1.2.7.3. Y Coupler

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

- Lién két voi hé théng DP Slave chuan;

- Dai toc d6 truyén dit liéu tir 45,45 Kbaud dén 12Mbaud:;

- Tao l6p céch li gitta modul IM 157 va hé théng Profibus co s6;

Y-coupler
=N
= P PROFIBUS-DF interface

-
o 4

(—
Hinh 1.8: Modul Y Coupler

1.2.7.4. Y Link

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

DP dugc ndi t6i tram S7-400H nhu mot cong tic vao ra hé thong .

IN 1577 IM 157

g : Y
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Hinh 1.9: Két néi mot tram Y Link
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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 sir dung rong
rii cho PLC do Siemens san xuat. Pay Ia trung tdm cta tram ES, tir phién ban
5.2 Siemens da thém phan lap trinh cho hé PCS7 (goi tit 1a Simatic PCS7).
Véi cau tric mo, hé diéu hanh cho phép nguoi sit dung dé dang ning cép
hodc thu gon phu hop v6i quy md cua hé thdng, véi nhu ciu ciing nhu sin
sang dap (mg cac cai tién trong tuong lai. Pay 1a mot phan mém tich hop tong
hop danh cho cac hé théng tu dong tir viée 1ap trinh, két ndi truyén théng dén
theo ddi qua trinh hoat dong va luu trit dit liéu. Cac chuong trinh phan mém
thiét 1ap cho hé thdng co thé duoc bicu dién dudi nhidu hinh thic, sau day sé
12 mot s6 chire ning chinh ciia SIMATIC PCS 7
1.3.1.1. Chikc ning thiét ldp tap tin va céu hinh phin cieng

Pay 1a phan dung dé thiét lap, luu trit cac thiét 1ap cho cau hinh phan
cing CPU, cac médun m¢é rong va mang Profibus don gian cua PCS7 ma
moi tram ES déu phai c6 va né duogc tich hop sin trong SIMATIC Manager.

SIMATIC MANAGER cho phép thiét 1ap tap tin mdi hodc mo mot tap
tin ¢ san. N6 cung cip hé thdng thu vién cac tram PLC tir don gian cho dén
cao nhét phuc vu cho viéc thiét 1ap cac thanh phan caa PCS7 [4].
1.3.1.2. Chikc nang thiét ldp truyén thong

Dé két nbi thiét bi 1ap trinh voi PLC thong qua mang Ethernet, Profibus
hosc MPI, ta phai st dung modul truyén théng. Vi cac thiét bi 1ap trinh
chuyén dung, modul truyén thong da duoc tich hop sin con khi st dung may
tinh thi ta phai cai dat va thiét 1ap cho cong truyén thong. Co6 thé thuc hién
viéc cai dat truyén thong trong ctra sb chirc nang. Tu d6 thuc hién viéc chon
thiét bi giao tiép phu hop véi thuc té. Can luu ¥ rang viée dat cac thong sé ky
thuat phai phu hop.
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1.3.1.3. Chikc nding thiét ldp cdu hinh mang

SIMATIC PCS7 cung cip chtic ning thiét 1ap cu hinh mang, tir cap
thap nhat 1a cip hién truong (bao gdm DP, PA, AS-I) cho dén cip cao nhat 1a
két ndi mang LAN toan b0 hé théng cac may tinh diéu hanh. Cu thé 1
- Cap hién truong nhu Profibus — PA, Profibus DP, AS — I;

- Cép céc tram phan tan — DP nhu Profibus — FMS, Profibus — DP;

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

1.3.1.4. Chirc ning thiét 1ap cac chwong trinh diéu khién

SIMATIC PCS 7 Cung cdp rat da dang cic ngdn ngir dé thuc hién
chuong trinh diéu khién, c6 thé chia lam hai nhém chinh, d6 1a: nhém céc
ngdn nglt co ban nhu: SLT, LAD, FBD va nhom céc ngdén ngit chuyén biét
nhu: GRAPH, HIGRAPH, CFC, SCL, DOCPRO, SFC, TH...v.v
- Ngbn nglt Technological hierarchy (TH):

Dudi dang ndy céc phan trong chuong trinh duoc xap sép theo nhom,
khéi phu hop véi thir ty ciia cac phan tir trong hé thong. Cac thong tin vé hé
théng ciing dugc hién thi twong tng. Do d6 cac ki su cong nghé quan sat rd
rang tlr chi tiét dén tong thé qua trinh.

Chuong trinh dang TH c6 thé duoc 14y truc tiép tir tram OS va hién thi
trén thiét bi 1ap trinh theo trinh tu cac khéi ding theo thir tu cac phén tir trong
hé thong that. tng dung nay dung dé nhan dang cu hinh hé théng.

- Ngén ngir Continous Function Chart (CFC): Cac khéi ham chitc nang duoc
hinh anh hoa va chtra cac ham lién tuc theo tiéu chuan IEC 1131. Trong
chuong trinh ngudi sir dung sau khi xac dinh khdi ham can dung c6 thé goi ra
va sap xép, dit thong sd yéu cau va lién két cac ham. Trong CFC ngudi st

dung c6 thé dung dé kiém tra hé théng hodc dit thém ham.
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- Ngon ngit Sequential Function Chart (SFC): Dung dé thiét 14p mot nhom
cac qua trinh. Céc thao tac diéu khién ndi tiép nhau duoc hinh anh hoa va hién
thi mot cach don gian. Ngudi sir dung co thé goi cac khdi ham bang cach kéo
tha hodc nhap tén ham vao vi tri mudn xép ham. Sau d6 c6 thé ndi ndi tiép
hodc ndi vong cac khéi ham dé tao ra chwong trinh dap mg yéu cau cong
nghé. SFC ciing cho phép kiém tra chung trinh hodc tao ra cac khbi ham méi
mot cach dé dang va truc quan.
- Ngon ngir Structured Control Language (S7-SCL): Pay la dang ngon ngit
bac cao giéng nhu PASCAL, dung dé tao cac khdi ham riéng ctia ngudi lap
trinh theo tiéu chuan IEC 61131-3. Cac khdi nay 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 nang 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 duogc cac chic nang nhu: truy cap truc ti€p
t6i chuong trinh diéu khién, thuc hién viéc mod phong chung trinh di viét,
thuc hién gidm sat chuong trinh dang thuc thi trén cac tram PLC duoc két ndi,
thue hién cai dat va giam sat cac théng tin (bao gdm thong tin vé cau hinh,
thong tin chuong trinh, thong tin vé mang...v.v) cta cac tram PLC ndi toi
may tinh
1.3.2. PHAN MEM SIMATIC PDM

PDM (Process Divice Manager) 1a mot phan mém con trong Simatic
Manager dung dé thiét 1ap cau hinh phan cing, dit cac thong sd, khao sat cac
thiét bj trudong thong minh va két ndi ching voi tram PCS7. SIMATIC PDM
cho phép thiép 1ap nhiéu céac thiét bi trudng trén giao dién mdy tinh nén giam
gia thanh dau tu va phan mém co thé hoat dong ddc 1ap trén may tinh ca nhan

nén Window 95/98, Window NT/2000 hodc cac thiét bi 1ap trinh chuyén dung
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khac. Viéc hién thi cac thong sé hoang toan gidng nhau dbi v6i moi loai thiét

bi va khong phu thudc vao cac giao dién truyén thong PROFIBUS DP/PA.
Chtc ning chu yéu ctia SIMATIC PDM la diéu chinh, thay ddi, kiém

tra tinh hop 1y va quan 1y cac thiét bi. Ngoai ra no ciing cho phép giam sat cac

thong s6 va dir liéu tir thiét bi.

1.3.2.1. Giao dién chwong trinh.

Ciing gidng nhu cac phan mém khac trong tram ES, SIMATIC PDM cé
giao dién dugc thiét ké gibng nhu giao dién cua hé didu hanh Microsoft
Windows. Cau tric cdc muc va thanh cong cu déu duoc hién thi dé nguoi
dung c6 thé thay doi giita cac nhom thong s cua thiét bi dé dang, ké ca céac
thiét bi phtrc tap v6i hang tram thong s6. Giao dién hién thi bao gom:

- Ctra sO biéu dién cu hinh phéan cung.
- Cira s6 biéu dién cau hinh mang.
- Hinh bicu dién cac thiét bi that.

- Cura s0 thong so cua cac thiét bi.

F SIHATIC FOM - Fidl 55 HEE
Fie Devis Yiew Opiom Hep
| & la of ¥
5 W SITRAHS P Parameter | Vilig [ Unt [ Smis |-
=H Weoheafon Product dasigatice: ETRANE P B ] i
|- Qi i Product type R i) Taitial vabae
" Cavica Sanal lm 0 . Iniia] vaban J
NeamsmpLins Safteain Raason 1 Iaitial uakdn
W Fros vhis s Hardware Revision 1 Imitizl ke
[ Chiracheindin Bazambly number 0 ' altial vabea |
il Dupl [Zenzor Type DA pregsrs PHITE | Initia] vaban |
- (ks ansor Benal Mumber ] [ Imitial vabun |
B (et LI
[ pauinpCardizn: % I"F-" |
3H Wechankesl D Linil Irn[";.- ¥ l:h||1!¢ﬂ
o B oo % u Mesiaia Linits e
L B Simadicn Ll iahae Wi 9fZqem it B ] wiha
0 Hessure e Unper Vakee M kyfgem mex lmltielvabe
I Ouipad w w Procos vabin n:-ul!b;*
| Unfdes o Aopm oz Lower Voo e mbw Changed
Linpar Vals am = rnksar .[hln’ﬂﬂ
|Fiange min Py Tlmba  Cheanged
# = Characteiizafinn
Characiaristic typs Diect liiial valie |
Fiesz F1 ot bk [pocebt  [Movomes| | [

Hinh 1.12. Giao dién ctia phdn mém PDM
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1.3.2.2. Truyén théng véi mang.

SIMATIC PDM cung cap san mdt sd giao thiic truyén thong va cac modul
truyén thong cho cac nhom thiét bi sau:

- Cac thiét bi co giao thirc PROFIBUS DP.

- Céc thiét bj co giao thic PROFIBUS PA.

- Cac thiét bi co giao thirc HART.
1.3.2.3. Phan tuyén

Moi thiét bi truong déu c6 thé duge truy nhap tu tram ES vo1 SIMATIC

PDM. Do d6 tir tram ES ngudi van hanh cé thé:

- Poc céc thong tin khao sat tir thiét bi.

- Thay doi cac thiét dat cho thiét bi.

- Tao céc tin hiéu gia cho thiét bi.

- Thay d6i cac thong sd ciia thiét bi.

1.3.2.4. Yéu cau toi thiéu vé phan cimg (Két noi don gian)

PC
COM HART
port modem
| I
250 Ohm
< 24 VDC Divice

Hinh 1.13: Két néi phan ciing
- PC ¢6 phan mém Simatic Manager.
- Mot modem két ndi .
- Nguén 24V DC, dién tré dau cudi 250 Ohm.
- Thiét bi truong yéu cau.

- Cac phan tir mac so d6 mach nhu hinh vé.
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1.3.2.5. Chén va kiém tra thong so ciia thiét bi.

SIMATIE
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OidarMa.: THF4d 32D =

Viéc chén cac thiét bi hién truong do quan 1y béi phan mém PDM,
dugc thyc hién trong thu vién cc thiét bi. Cac thiét bi hién truong ndy céc
dugc goi 1a cac thiét bi hién truong thong minh. Mbi thiét bi bao gdm hai
phan chinh, phan thiét bi va phan thuc hién truyén thong. Mdi thiét bi s& duoc
tich hop mot chuéan truyén thong nhét dinh va ta khong thé thay ddi phan tich

Hinh 1.14. Chén cdc thiét bi

hop nay, d6 c6 thé 1a DP, PA hodc AS-I.

Ban than PDM cung cap chic ning kiém tra cic thong sb cua céac thiét

bi hién truong théng minh, cac thong s ndy cé thé quan sat trén hai ché do 1a

online va offline.
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Hinh 1.15 Kiém ta thong bdo ctia mot s6 thiét bi
CHUONG 2.

TRAM Ki THUAT CUA PCS7

2.1. MO HINH TRAM Ki THUAT(ES) CUA PCS7

Prosatred S s
18 C urction =T BATCH Meardi s e

% lvocks wh e S %) - o e b 3 i e rra—
= sandai / ] : 3 -

08 Sceptades . e

+!‘m:4 .-

'/—«.4

' 1' PCS 7 engmeenng

SIMATIC Manager | »
uniform databasey’
&

Hinh 2.1: Hé thong kj thudt (ES) ciia PCS7
Tram k¥ thuat cia PCS7 (ES) bao gdm cac cong cu phan cing va phan
mém dung dé :
- Thiét 1ap cu hinh phan ctmg cho tram, va quan 1y céc thiét bi truong.
- Thiét 1ap mang.
- Thiét 1ap cho cac hé théng hoat dong theo qua trinh lién tuc.
- Giam sat, diéu chinh qua trinh hoat dong cua hé théng.

- Nang cép hé thong.
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Ngoai ra nguoi st dung 6 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 xuat 14p ké hodch trén moéi trudng quen thudc cia ho.

Thong qua tram ES, cac phan tir trong hé théng nhu cac dong co, van,
bo diéu khién duge coi nhu cac khdi ham trong phﬁn mém va duoc két ndi
theo dung nguyén tic hoat dong cua qua trinh. Hon nita, ching dugc méd
phong bang hinh d4nh mét cach rd rang. Do d6 k¥ su cong nghé co thé dé dang
nam bét rd hoat dong ctia hé théng ma khong can phai c6 kinh nghiém nhiéu
trong linh vuc 13p trinh.

Viéc qua 1y dit liéu cua ES ciing duoc théng nhat va hét stic linh hoat.
Céac gbi dit liéu co thé truy xuat tir bat ¢ bd phan nao trong hé théng ma
khong can bat cir mot cong cu chuyén ddi ndo. Néu can nguoi quan 1y co thé
luu trit trong tép Exel va Access.

Céc phan tir trong tram ES ciing dugc thiét ké doc 1ap va co két cau mo
nén tuy thudc vao timg hé théng ma nha dau tu s& trang bi cho phu hop véi
quy md va tim ung dung. Do d6 s& giam gia thanh ciia day truyén ma van dap
g day du cac yéu cau san xuat ciing nhu quan 1y. Trong gi6i han d6 4n nay
s& dé cap dén hai thanh phan co ban nhat dé tao thanh hé PCS7, d6 1a phan
quan 1y va thiét 1ap nhiing tng dung co ban SIMATIC PCS V5.2 va cong cu
thiét 1ap, quan 1y thiét bi hién truong SIMATIC PDM.

2.2. PHAN MEM SIMATIC PCS 7 V5.2

Phan mém Simatic Manager dugc coi 1a hé diéu hanh dang duoc su
dung rong rai cho PLC do Siemens san xuat. Day 1a trung tdm ctia tram ES, tir
phién ban 5.2 Siemens da thém phan lap trinh cho hé PCS7 (goi tat 1a Simatic
PCS7). Véi cau trac md, hé diéu hanh cho phép ngudi st dung dé dang nang
cap hodc thu gon phu hop voi quy mé cua hé théng, v6i nhu cau ciing nhu sin
sang dap Ung céc cai tién trong tuong lai. Pay 1a mot phan mém tich hop tong

hop danh cho cac hé théng tur dong tir viéc 1ap trinh, két ndi truyén théng dén
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theo ddi qua trinh hoat dong va luu trit dit liéu. Cac chuong trinh phin mém

thiét 1ap cho hé théng co thé dugc biéu dién dudi nhiéu hinh thic:

2.2.1. Chirc niing thiét 1ap tap tin va ciu hinh phan cirng

Day 1a phan dung dé thiét 1ap, luu trit cac thiét 1ap cho ciu hinh phan

cung CPU, cac médun mo rong va mang Profibus don gian cua PCS7 ma

moi tram ES déu phai ¢6 va nd duge tich hop sin trong SIMATIC Manager.

Do d6 em xin trinh bay chi ti€t vé phan mém nay.

a. Tao mgt Project mdi trong Simatic Manager

SIMATIC MANAGER cho phép thiét 1ap tap tin méi hodc md mot tap

tin ¢ san. N6 cung cip hé thdng thu vién cac tram PLC tir don gian cho dén

cao nhét phuc vu cho viéc thiét lap cac thanh phan cua PCS7.

lzer projects l Lil:-raries] Multiprojects

||

M amne |

Storage path

Ep1

D:ASiemens\Stepha7proid

%manh'l D:ASiemens\Step a7 profmanhl

-

M arne:

T ype:

Storage location [path]:

Project ﬂ

|D:'\Siemens'\5tep?'&s?pmi

[

Browsze... |

Cancel Help

Hinh 2.2: Thiét ldp tdp tin méi trong PCS 7

b. Thiét lgp phén ciing.

Luan van dua theo phan cimg c6 trong tu thi nghiém PCS7 trén phong

thi nghiém bo mon Dién tu dong cong nghiép, bao gom:

- Mot may tinh lap trinh cai dat phan mém Simatic Manager V5.2.
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- Mot ta PCS7 str dung PLC S7-400.
- Céc thiét bi trudng: Sitran T3K, Sitran P, Sipart DR 19 ...

U@~ | Fe] = | B e ) G E)
M —l PROFIBUST): DP mast tem (1) u
 DP master system -
3 CPUA144H i Hardwate Catalog
T Find: it
X oA 3
E[3]|M 153 -
e, MELTE Profile: |5tandard j
IF1 [ H Sync Submodule m
IF2 [l HSyne Submodule - @ M 1532 A
5 TP 4431 v #0 AL
<[] Al/A0-300
<[] 40200
+-(] CP-300
) _ +-(] Dl-300 w
fi 1 ¢ >
1 PS4OTIE A BES7 16328A020KE0 Nk
PROFIBUS(E): DP master system [2) Buss interface module for 57-300 —
3 CPU 4144 H(1) Shis, Fis [withot FM 3564,
module exchange in operation, v
A oe
X MO
IE1 H Cumr G b v
{ ¥
ﬂﬂ SIMATIC H Station(1)
Slot | Designation J
0 [uR2-H A
1 |uR2H v

Hinh 2.3: Chitc néng thiét ldp phan cing.

2.2.2. Chitc niing thiét 1ap truyén théng.

Dé két nbi thiét bi 1ap trinh voi PLC thong qua mang Ethernet, Profibus
hodc MPI, ta phai st dung modul truyén théng. Vi cac thiét bi 1ap trinh
chuyén dung, modul truyén théng da duoc tich hop sin con khi sir dung may
tinh thi ta phai cai dat va thiét 1ap cho cong truyén thong. C6 thé thyc hién
viéc cai dat truyén thong trong cira so “Set PG/PC interface” (Shortcut cua

chuong trinh nam trong Control Panel cia WindowNT). Ttr do thyc hién viéc
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chon thiét bi giao tiép phu hop voi thuc té. Can luu ¥ rang viéc dat cac thong

s6 k¥ thuat phai phu hop.

Set PGS PC Interface

ST7OMLINE (STEF 7} —= PC Adapter{fAuta)

B P51 (PlughPlay) BHI50 Ind. Ethernet > Broadeom 802.1104g wl

B CPR5T2 (PlughPlay) Ftallie=: BHI50 Ind. Ethernet > Broadeom Metsteme Gig
B PC Adapter

BEIS0 Ind. Ethemnet B TCPAP -» 1394 Met Adapter

@8 TCPAP - Broadcom 802 11h4g WLAN

B TCPAP -» Broadeom Wetxieme Gig...

ool )|
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Hinh 2.5: Chitc ndng thiét ldp truyén thong.
2.2.3. Chirc niing thiét 1ap phian mang

SIMATIC PCS7 cung cap chtc ning thiét 1ap phan mang, tir cap thap
nhat 12 cap hién truong (bao gdm DP, PA, AS-I) cho dén cap cao nhat 1a két
ndi mang LAN toan bo hé thdng cac may tinh diéu hanh.

a. Cip hign truong:

Mang Profibus PA: PA 1a mang Profibus tng dung trong cac modi
truong dic biét c6 yéu cau nghiém ngit vé do an toan chong chdy, n6 hoic
trong cac diéu kién khic nghiét nhu nhiét do va 4p suét cao. Do d6 céc thiét bi
cam bién dugc ché tao dic biét chuyén dung va khoang cach tir cam bién t&i
PLC 13 16n. Nhu vy viéc truyén dan tin hiéu phai str dung & mtrc dién 4p cao
hon va hinh thtic truyén dan phai don gian hon viéc truyén din trong Profibus
DP. Bé két ndi Profibus PA vé6i Profibus DP phai qua cong chuyén tiép
DP/PA link hodc Y link st dung cac modul IM két hop v6i DP/PA Coupler

hoac Y Coupler.
[ Hw Config - [SIMATIC H Station(1) (Configuration) -- manh2] X
E“] Station Edit Insert PLC  View Options ‘Window Help - 8 x
D52 % 8| B[e| deldal B %8] a2
- - ~
rlm —l PROFIBUS[1): DP master system [1]
1 PS5 407 104 ~ T
3 CPU 414-4H J L3 153 = 4] IM 157 | PROFIBLIS(4): PA master syster (5350]
e il
XTI MADP
IF1 H Sync Submaodule ¥
=
| B
1 PS5 407 104, ~
FROFIEUS[2): DP master system (2]

3 CPU 414-4 H[1] J

oA

MaDe
U G Gobncdile 08

%5

o

< >

Press F1 to get Help. Chg

Hinh 2.6: Chitc ndng thi@Bldp mang cdp hién truong



+ DP/PA Coupler: La modul lién két giira PA va DP st dung trong tram
khéng c6 du phong dé ndi mot thiét bi trudng voi Profibus DP
+ DP/PA Link: La cong chuyén tiép giita Profibus PA va mang chii Profibus
DP. Nho vai tro caa IM 157, hai mang dugc lién két v6i nhau veé ca phﬁn dién
1an giao thuc. Trong tram du phong PCS7 phai st dung hai modul IM 157
gidng nhau cting ndi vao Bus DP va c6 cung dja chi.
+Y link: La cong lién két giita Bus DP chii va Bus DP t& cp dudi, st dung
IM 157 két hop véi Y Coupler (cac modul Y Coupler khong thé sir dung doc
1ap nhu DP/PA Coupler).

Tat ca céac thiét bi hién truong dugc tich hop trong thu vién cac thiét bi
Cép mang hién trudng trén hé PCS7 trong phong thi nghiém 1a loai Profibus-
PA, str dung cac vao/ra modul truyén thong loai ET200M, IM 153-7, str dung
cap dién va du phong mang, modul truyén théng

b. Cip cdc tram phdn tin — DP

L@ ) | e =) | ==  emmjeew)ojpEl i) ] R
i L "
o AR - PROFIBUS[1): DP master system [1] ardware Catalog
T Find: tht i
28 e E [3] 1M 1532 .
X7 MPLDP Profile: | Standard ~|
IF1 H Sync Submaduls m
IF2 H Sync Submodule -l IM 1532 =
5 TP 4431 - +-[3 A1-300
<0 Alda0-300
+-] A0-300
+-_] CP-200
_ _ {2 DI-300 v
i 1 < >
1 5 407 104 ~ BES7 153-28A02-0<B0 ~ T,
PROFIBUS(Z): DF master system (2] Bus interface module for 57-300 =
3 CPU 414-4 H(1] J SMs, FMs (withaut FM356-4),
module exchange in operation. I
X2 o8
xr AfELADS
1= W Ciune: Cr Brnrdie G 2
< >
:I:I SIMATIC H Station(1]
Slot | Deszignation J
0 |uRZH -
n |ur2H v
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Hinh 2.7: Chitc néng thiét ldp cdp mang phan tén

Cép mang phan tan duoc thiét 1ap trén ba dang chinh, 46 la:

+ Profibus — FMS (cap diéu khién);

+ Profibus — DP;

+ Profibus — PA (céap hién truong)

TAt ca céac thiét bi phan tan dugc tich hop trong thu vién cac thiét bi
(Profibus - DP). Cip mang phan tan trén hé PCS7 trong phong thi nghiém Ia
loai Profibys-DP, sir dung cac vao/ra phan tan loai ET200M, IM 153-2, su
dung cép dién va dy phong mang, modul truyén thong

c. Cép diéu hanh — Ethernet cong nghiép va mang cuc by LAN

P §7-400 §7-300 §7-400
I
ﬂ il A
J 4 4 4

00 e (00 nisﬁ 0 e [0 | w00 | e

0 00000 001 (0 00000 90 (0 20000 001 (b 02000 00) (0 09000 00

2 2 2 2

Hinh 2.8: Chitc ndng thiét lip mang Ethernet cong nghiép
voi mach vong dy trit.
Mang Ehthernet cong nghi¢p co thé dugc thiét 1ap vo1 mot modul
truyén thong (Ethernet), hodc nhiéu modul truyén thong. Khi sir dung mot

modul co thé két ndi tdi da 06 tram CPU doc 1ap. Khi can tang s6 tram CPU
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trong mang thi phai str dung nhiéu modul, cac modul nay lién két v6i nhau tao
thanh vong, ban than mach vong nay c6 thé dy trix

Pé cac tram CPU co thé két ndi duoc Ethernet cong nghiép phai str
dung modul truyén thong, cac modul nay co thé cai dat tir khe s65 toi khe s6 9
trén mot tram CPU bat ky (S7 400). Cap Ethernet trén PCS7 trong phong thi
nghiém duoc thiét 1ap boi cac thiét bi sau:

- Modul truyén thong CP1613;
- Modul truyén thong CP CP443-1;
- Modul Ethernet cong nghi¢p ITP80;
- Cép dién truyén thong RJ45
2.3.4. Chirc ning thiét 1ap cac chwong trinh diéu khién

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

Dué6i dang nay cac phan trong chuong trinh duoc xap sép theo nhom,
khéi pht hop véi thtr ty cia cac phan tir trong hé thong. Cac thong tin vé hé
théng ciing dugc hién thi twong tng. Do d6 cac ki su cong nghé quan sat 1d
rang tir chi tiét d&én tong thé qua trinh.

Chuong trinh dang TH co6 thé duoc léy truc tiép ttr tram OS va hién thi
trén thiét bi 1ap trinh theo trinh tu cac khoi ding theo thir tu cac phﬁn tu trong
hé thong that. tng dung nay dung dé nhan dang cdu hinh hé thong.

b. Ngon ngit Continous Function Chart (CFC)

Cac khéi ham chire nang dugc hinh anh hoa va chira cac ham lién tuc

theo tiéu chuan IEC 1131. Trong chuong trinh ngudi sir dung sau khi xac dinh

khoi ham can dung c6 thé goi ra va sap x&p, dat thong sé yéu cau va lién ket
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cac ham. Trong CFC ngudi sir dung c6 thé dung dé kiém tra hé thong hodc

dat thém ham.

-
-

Hinh 2.9: Ngon ngitr CFC
¢. Ngon ngir Sequential Function Chart (SFC)

Dung dé thiét 1ap mot nhém cac qua trinh. Cac thao tac diéu khién ndi
tiép nhau duoc hinh anh hod va hién thi mot cach don gian. Ngudi sir dung c6
thé go1 cac khéi ham béng cach kéo tha hoac nhap tén ham vao vi tri mudn
xép ham. Sau d6 c6 thé ndi ndi tiép hodc ndi vong cac khdi ham dé tao ra
chuong trinh dap ung yéu cau cong nghé. SFC ciing cho phép kiém tra chung
trinh hodc tao ra cac khdi ham méi mot cach dé dang va truc quan.

=
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Hinh 2.10: Ngon ngit SFC
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d. Ngon ngir Structured Control Language (S7-SCL)

Pay 1a dang ngdn ngit bac cao gidng nhu PASCAL, dung dé tao cac
khéi ham riéng ctia ngudi 1ap trinh theo tiéu chuan IEC 61131-3. Céac khoi
nay hoan toan tuong thich véi cic phan mém khac trong ES va c6 thé dugc
sap xép giéng nhu cac khoi trong CFC.

e. Ngon ngir Graph

Graph cung cép cac khdi chiic nang dé thiét ké cic 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 ning nhu: truy cip truc tiép t6i chuong
trinh diéu khién, thuc hién viéc md phong chung trinh da viét, thyc hién giam
sat chuong trinh dang thuc thi trén cac tram PLC duogc két ndi, thuc hién cai
dat va giam sat cac thong tin (bao gom thong tin vé cdu hinh, thong tin

chuong trinh, thong tin vé mang...v.v) cta cac tram PLC ndi t6i may tinh

g 57 Graph - [FB1,DB1 (Sequencer 1) -- vd1\ ct_khoan)...] ﬁglm e s
1+ File Edit Insert PLC Debug View Options Window Help
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Hinh 2.11: Ngon ngir graph
Chuong 3.
THIET BI TRUONG TRONG MANG PCS7

3.1. TONG QUAN

Cung véi sy phat trién cia san xuat cdng nghiép, ngay cang co nhiéu cac
hé thdng tu dong diéu khién qué trinh ra doi gop phan nang cao san Xuat va
tao nén mot sy thong nhat cao trong toan bo hé théng diéu khién. Di lién voi
su ra doi cua cac hé théng diéu khién qué trinh d6 1a su phét trién coa cac
thiét bi do, cam bién, cac bo khoi dong, ... gan lién voi ting quy trinh cong
nghé cu thé, d6 1a cac thiét bi truong ma noi 18n hién nay d6 1a céc thiét bi
truong thdng minh.

Céc thiét bi truong thdng minh hién nay phat trién rat nhanh voi su tham
gia cua nhiéu hdng san xuat danh tiéng nhu: Siemens, Endress Hauser,
Danfoss hay Omron ... . Su khéc biét cua céc thiét bi caa cac hdng 1a khdng
I6m, tuy nhién mot trong nhitng hang c6 cac thiét bi truong khéa pho bién hién
nay dé la cac thiét bi truong cua hang Siemens do sy da dang, phong phu vé
ching loai va kha dé dang trong qua trinh st dung, khai thac. Trong pham vi
cuia d¢é tai toi di tim hiéu chi yéu la céc thiét bi truong cta hdng Siemens.

Céc thiét bi truong théng minh ngoai chirc nang tinh toan, do dac, dua ra
cac thao tac diéu khién ching con c6 kha nang két ndi truyén thdng, truyén
cac gia trj do, trao d6i théng tin véi cac thiét bi diéu khién cap cao hon.

Cac thiét bi truong théng minh déu dugc ché tao véi cac modul dau ra
chuan dé thdng nhat, thuan tién trong qué trinh lién két, két ndi véi cac he
théng diéu khién. Cac chuan dau ra caa ching c6 thé theo chuan dong tir 4 —

20mA két ndi véi cac modul vao ra phan tan, chuan DP thuong két néi véi
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Profibus théng qua cac tram Y Link, hodc chuan Profibus PA thuong duoc
két ndi bus thdng qua tram lién két DP/PA link.

Cac thiét bi truong théng minh ngoai kha nang truyén tai théng tin véi
cap diéu khién, ching con c6 thé cd cac modul hoat dong gidm sat tai chd,
hodc man hinh hién thi cac thong sé do. Vai cac thiét bi nay ching con c6 thé
dua ra cac thdng béo khi cé su cd hoic céc thong tin chan doén 16i. Ta cd thé
truy cap vao cac ham chirc nang cua thiét bi dé cai dat cac thong sé hién thi
hay cac gia tri do tai dau ra.

3.2. THIET BI PO NHIET PO SITRANS TF
3.2.1 Gidi thi¢u chung

Thiét bi do nhiét do Sitrans TF do hang Siemens san xuat thuong duoc
tmg dung dé do nhiét do thong qua cac cam bién nhiét dién tro hay cac cip
nhiét ngau. Ngoai chizc nang chinh 1a do dién tré, Sitrans TF con c6 thé dugc
st dung dé do cac dai lugng nhu dién tro hay cam bién dién &p. Sitrans TF
goém hai bo phan chinh 12 modul hién thi va bo chuyén d6i (transmitter). Bo
chuyén d6i cua Sitrans TF c6 thé 1a: Sitrans TK hoidc Sitrans TK-H, bo
chuyén d6i c6 chac nang thu thap gia tri do tir cam bién nhiét, chuyén doi
thanh tin hiéu tuong tng dua lén hién thi tai modul hién thi va dua ra dong tur

4-20mA tuong tng véi nhiét do do.

Hinh 3.1: Thiét bi do nhiét d6 Sitrans TF
3.2.2 Nguyén ly do cua Sitrans TF

30



Tin hiéu do duoc léy tur cac cap nhiét ngﬁu hodc cac bién tré nhiét (theo
so d0 két ndi 2, 3, hodc 4 diy) duoc khuyéch dai tai dau vao. Dién ap tuong
tu ti 18 voi tin hiéu dau vao va duoc chuyén ddi thanh cac tin hiéu s thong
qua bd chuyén ddi A/D. Théng qua b cach ly, tin hiéu nay dugc dua ti bo vi
xtr 1y, bd vi xtr Iy s& chuyén d6i cac tin hiéu nay thanh cac tin hiéu phu hop
vé6i ting loai cam bién théng qua chuong trinh bén trong bd vi xtr 1y. Tin hiéu
tir vi xtr 1y 13 cdc tin hiéu sb, thong qua bd chuyén d6i D/A céc tin hiéu nay s&
dugc chuyén thanh cac tin hiéu dong twong tmg tir 4 — 20mA.

Tin hiéu dong nay s& duoc dua 1én bo hién thi sé 8, thuc hién hién thi dai
luong do. Pong thoi dua ra dau ra dé truyén tai gia tri do t6i cap diéu khién
cao hon.

B6 chuyén ddi co thé duoc két ndi thong qua dudng cap hai diy véi mot
may tinh PC hoic cac thiét bi truyén thong HART. Tin hiéu can dugc truyén
thong phai phtl hop véi chuan giao thic HART.

SITRANS F

]

Sensor SITRANS TK-H 8888 |

8
TC RID [r—y— 5 Ther? 5
L 3 4
| ; 0 ?5 LAY
| N

Hinh 3.2: So d6 khéi mé ta ciu tric cua Sitrans TF
Trong d6 : 1 - B chuyén d6i tuong tu sang sé6 A/D; 2 - Bo cach ly; 3 -
Vi xtr ly; 4 - B chuyén d6i s6 sang tuong tu D/A; 5 - Ngudn cép phu; 6 -
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May tinh; 7 - Modem HART; 8 - Modul hién thi s§; 9 - Cong cam thiét bj

Kiém tra

3.2.3 Thong sé k¥ thuét caa Sitrans TF

a. Cdc thong sé dau vao bao gom:

- Cam bién 1a nhiét dién tro (Resistance thermometer): Pai lwong can do:
Nhiét do; Céc loai nhiét dién tro: tir Pt25 t6i Pt1000 (theo chuan DIN IEC 751
va JIS C 1604), tir Ni25 téi Ni1000 (theo chuan DIN IEC 751) va Cu25 toi
Cu1000; Loai so do két ndi: két ndi theo so d6 2, 3 hoic 4 day.

- Cam bién dién tro: Dai lugng do: dién tro thuc té; Gidi han do: 2200Q; Loai
so do két noi: két néi theo so do 2, 3 hoac 4 day.

- Cam bién 14 cip nhiét ngau: Dai luong do: nhiét do; Cac loai cap nhiét; Loai
B,E, J, K, R, S, T theo chuan DIN IEC 584-1; Loai L, U theo chuan DIN 43
710; Loai N theo chuan BS 4937; Loai C, D theo chuan ASTM 988.

- Cam bién dién 4p (MV): Pai lugng do: dién &p mot chiéu DC; Gidi han do:
1100 mV; Pién trs dau vao: > IMQ.

b. Cdc théng sé dau ra bao gom:

- Tin hiéu dau ra: tr 4 dén 20 mA; Chuan truyén théng véi Sitrans TK-H:
theo chuan HART V 5.7,

¢. D§ chinh xdc ciia phép do phu thuc vio tirng logi cam bién dwoc sir
dung nhw: Cam bién dién trd, cam bién nhiét dién tré, cam bién 14 cip nhiét
ngau, cam bién dién ap

d. Diéu ki¢n hoat dpng:

- Khoang nhiét do méi truong xung quanh: tir -40 dén +85°C; Cap d6 bao vé
theo chuan EN 60 529: IP 68.

e. Nguon cdp cho thiét bi: Khdng c6 modul hién thi sé: voi bo chuyén doi
Sitrans TK nguén cap tir 6,5 dén 35V DC, véi chuyén doi Sitrans TK-H tir 12
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dén 35V. C6 modul hién thj sb: véi Sitrans TK 14 tir 9,3 dén 35V, véi Sitrans
TK-H tir 14,8 d¢én 35V.

3.2.4 So 0 dau ndi ngudn cap

7 Tl

Vi CONg ra tusng ru

BEdu ndi

Céng cim thist bildém ma
hodc thigt bi hdgn thi ngodi

PAu nsi FE
N\ Bueng vao cho tin higw cdm bisn
Hinh 3.3: So d6 dau ndi ngudn cap
3.3. THIET BI PO AP SUAT SITRANS P DS III PA
3.3.1 Giéi thiéu chung
Sitrans P DS 111 PA 1a mét thiét bj thuong dugc tng dung dé do 4p suat
cua chét long hay khi chay trong 6ng, ngoai chirc ning do ap suat bo chuyén
d6i DS 11l PA con c6 thé ung dung dé do cac dai lugng khac nhu: do luu
lwong, khdi luong, thé tich va mtc. N6 ¢d thé 1am viéc doc lap nhu mot thiét

bi do va chi b&o théng thuong hay nhu mot tram trong mang Profibus.
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Hinh 3.4: Thiét bi do Sitrans P DSIII PA
Trong d6: 1- Bién ghi s6 serial va sé order; 2- Puong ludn cap; 3- Tam che
ban phim; 4- Vo bao vé man hinh; 5- Man hinh hién thi; 6- Bién ghi danh

sach céc dai luong do; 7- Dinh vit khoa; 8- Puong ndi téi cam bién.

3.3.2 Nguyén ly do cta Sitrans P DS III PA

Sitrans P DS III PA duoc cdu thanh boi hai phan chinh d6 14 bd chuyén
d6i DS III PA v&i modul hién thi s6 va phan cam bién do. Cam bién do ap
suit thudng c6 hai loai chinh d6 13 cam bién do 4p sudt va cam bién do chénh
1&ch ap suat, luu luong.

a. Nguyén Iy lam viéc ciia bo chuyén déi véi modul hién thi sé:

Tin hiéu tir cam bién duoc dua vao bo nhd dé luu trit, dong thoi tin hiéu
nay duogc dua téi bd khuyéch dai, qua bo chuyén doi A/D thanh tin hiéu s6 va
dua vao dau vao cua khéi vi xtr Iy. Khdi vi xir 1y s& tinh toan, dua ra céc tin
hiéu tuong Gng v&i gia tri do tir cam bién, tin hiéu nay s& duoc dua 1én hién

thi trén man hinh va dua 1én bus.

1- Chm bign

2- Bo khuyéch da

3- Bd chuyén dd1 A/D
4-Wixield
5-Bbcach ly

6- B4 nha

7-Giao dién PA

3- Ba phim lus chon
9- Hién thi 58

10- Ngudn nudt

11- Chuy&n d8 DP/PA
12- Bus chi

Cam
bign

Hinh 3.5: So d6 nguyén ly 1am viéc caa Sitrans P

b. Nguyén ly do ciia cam bién dp suit:

e ]
1- &p sudt choyen 441
1 9 Ngin do

6 — 3- Bdu vao
4- Ming chin
5| 2 5. Chat ldng wuyén L
/ 6- Cam bign 4p suat Silicon
4 B 7- &p sut do E,
- .
ip
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Hinh 3.6: Cam bién do ap suit
Ap suat do caa chét long hay khi P, dugc dua vao dau vao ngan do, &p
suat nay tao mot ap luc tdc dong 1&n mang chian 4 (Hinh 3.11). Théng qua
chat long truyén luc, &p luc tac dong Ién cam bién silicon va tao ra mot dién
ap tuong tmg dua vé vi xir Iy,

- Brau vho duong

- Vo bAo vé

- Glcang kin

- Thén cam bién

- Chm bién ap suat Silicon
- WAng bao vé quata

- WAng chan

- Chat long truyén lue

- PYau vho Am

oo =) oh b B PO

Hinh 3.7: Cam bién do chénh léch 4p suat, luu luong
Chat long hoic khi dugc dua vao hai dau vao hai d¢au vao duong P+ va
am P-, &p suat tong hop giira hai dau vao nay s& tao nén mot &p suat ép lén
mang chan 7 (Hinh 3.7). Luc ép nay dugc chat long 8 truyén téi ép vao cam
bién silicon va két qua 1a tao ra mot dién &p twong tmg truyén vé vi xi ly.

3.3.3 Két néi Profibus

1- DAy nji mét

2- Ngudn cap

3- Pivh vit dinh vi

4- Eao ddu ndi vt bus

5- Céng cim thist bi kiém tra
6- Khda nip

7-Pdunsi PR

Hinh 3.8: So d6 néi cap bus PA
Thiét bi do trao déi théng tin véi bus théng qua céc byte dit lidu truyén
vé thiét bi chua trén cling mot bize dién. Do yéu cau tir tram cha ma mot buc

dién c6 thé duogc truyén véi d6 dai ngan khéac nhau. Khi c6 yéu cau vé gia tri
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do, thuong c6 5 byte di lidu dugc truyén, trong d6 c6 4 byte 13 chira gié tri do
va mot byte chira thdng tin trang thai vé gia tri do d6. Sitrans P sir dung 4 byte
dé guri cac théng béo chan doan, nhung véi DS 111 PA thi chi c6 2 byte cd gia
tri, cac thong bao nay lién quan téi trang thai 1am viéc cua thiét bi. Sitrans P
c6 thé cung cap 18n bus céc gia tri do nhu: &p suat, luu luong, khéi luong hay
thé tich ...
3.3.4 Cai dit thong so6 trén ban phim

Viéc cai dat théng sb trén ban phim dugc thue hién véi 3 phim : M, 1,
hay { . Phim M véi chirc nang chon ham va chon tham sé, hai phim miii tén

1,1 ¢6 chie nang thay doi théng sé trong ham lwa chon

1 2 3 1
5 . [
. | o
? --H""\-\. g g —_—
iy D Y
0 5__.,,#-'1' I
=) O R RARA A
il T ! |‘_'r|'r1 AR
OEICRR] TR
: 4 3 2
Hinh 3.8: Cac phim chirc nang Hinh 3.9: Man hinh hién thi s6

Trong d6: 1- Hién thi gia tri do; 2- Hién thi don vi va m 13i; 3- Hién thi voi
ché do do luu luong; 4- Hién thi tén ham; 5- Béo gia tri do dat ngudng trén;
6- D4u cua gié tri do; 7- Béo gia tri do dat ngudng dudi; 8- Béo két ndi bus
3.4.THIET BI PO MUC SITRANS LR 400
3.4.1 Giéi thiéu chung

Thiét bi do Sitrans LR 400 1 thiét bj do mic bang song ra da. Thiét bi c6
nhiéu serial khac nhau, véi serial 7ML5421 duoc tGng dung dé do muc cho
chat long, con cac serial 7ML5420 sir dung do cho céc chat ran nhu Xi mang

hay than, ... Sitrans LR c6 thé 1am viéc doc lap nhu mot thiét bi do théng
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thuong voi modul hién thi cac théng sé va gié tri do hodc 1am viéc nhu mot
tram trong hé théng mang. Cai dat théng sé cho thiét bi c6 thé thuc hién thong

qua mang hoic b lap trinh cam tay bang hong ngoai.

Vi bdo v _
Nip che

Pao ludn cap

rhin ket ndi
Mt ghi . —MModul hién thi
85 thigt bi %
Mzt bich — \
Thigt b lap orinh
Yong cd ren cam tay hing ngoai

Angten

Hinh 3.10: Thiét bi Sitrans LR 400
Chitc ndng cdc phim diéu khién: Dbi véi cac thiét bi do Sitrans LR viéc
lap trinh, cai dit thong sb cho thiét bi duoc thyc hién véi 4 nlt mii tén diéu
khién trén thiét bi lap trinh [9].

SEEMENS ]
aaaa
aaEs
aana
Nitcho =@ @ WE
Sitrans LR 400 4 & = = |

Hinh 3.11: Thiét bi lap trinh cam tay

- Phim 1, {: thuc hién cudn 18n hodc xudng, thay doi tham s, ham.

- Phim — : vao mot lua chon.

- Phim « : thoat khoi lya chon.
3.4.2 Céc thdng sé ky thuat

- Nguén cip: Xoay chiéu: tir 120 dén 230V +15%, tan s6 50/60Hz, 6W:
Mot chiéu: 24V, +25/-20%, 6W.

- Tan s6 danh dinh: 25GHz.

- Khoang gi4 tri do: tir 0.35 dén 50 m.
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- Sai s6 do: < +5mm voi khoang cach tir 1 dén 10m; < +15mm véi
khoang cach tur 10 dén 50 m.

- Tinh 6n dinh gi6i han chiéu dai: < +1mm/nam.

- Pau ra tuong tu: tir 4 dén 20mA, gi6i han trén c6 thé duoc diéu chinh
tir
20 dén 22,5mA. Tin hiéu 13i: 3,6mA; 22mA; 24mA. Tai tir 230Q dén
600Q.

- Péu ra s6: 1a cac dau ra ro le, bao trang thai thiét bi hay cac qua gioi
han.

- Man hinh hién thi: hién thi véi 2 dong, kha ning hién thi cia mdi dong
1a 16 ky tu.

- Truyén thong: Chuan HART: tai tir 230Q dén 6000, chiéu dai cap <
3000m voi cap 2 ddy va < 1500m véi cap nhiéu day; Chuan Profibus
PA: theo chuan IEC 61158-2.

3.4.3 Cac so d6 diu ndi [9]

~&
\‘\ o ndi dat WX —@
| A Bdu noi dar

H \}

ala|n|n|6|n % -] F |II
|

/B R \

[ 0 e C @i
@ ')‘ é‘}.ﬂlﬁlﬁﬂbﬂ
| 24|66 78 ‘ =
\ r +— L L; | | 3|“ E|B i'i
|IIII . A m& iy __A'_I,.--" IIII o ma a1
\ = ol \

Hinh 3.12: So d6 dau Sitrans LR 400 véi cong ra HART
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Hinh 3.13: So d6 d4u nbi Sitrans LR 400 v&i dau ra PA
3.4.4 Kha niing két ndi cia Sitrans LR 400
Sitrans LR 400 c6 hai loai cong ra 1 cong ra tuong tu tir 4 dén 20mA véi
giao thire truyén thong HART va cong ra véi chuan Profibus PA. Vi thiét bi
cung cip dau ra twong tu cho phép kha ning két ndi véi thiét bi truyén théng
HART 275 hoac cac PLC thong qua cac modul tuong tu véi giao thirc HART,
va két ndi may tinh voi modem HART va phan mém PDM. Vi thiét bi c6

cong ra PA co thé két nbi voi mang Profibus PA.

j i [Jom
: m Tram PLC Tram FLC i)
— Qfﬁr ET200M
e o= ] Profibus PA
hl IJ 'KE'}L . ||_||PC,-Laprop - [[ - - PART
= = o ) e e
Thist bj wuyén | L [[Li—’.’r = I:I;?—jg
thong HART 275 | sitrans LR 400 — —= ==
- Simans R 400 Simans LR 400 Simams LR 400
Hinh 3.13 : So do két nodi Sitrans Hinh 3.14 : So d6 két noi bus PA
LR 400 v&i cong ra HART

3.5. THIET BI PO LUU LUOQNG SITRANS FM
3.5.1 Giéi thiéu vé thiét bi do Sitrans FM

Sitrans FM (Electromagnetic- Flowmeter) 1a mot loai luu luong ké dién
tir do Siemens san xuat. Thiét bi do luu luong Sitrans FM duoc tmg dung dé
do luu luong cho hau hét cac loai chét long dan dién. Sitrans FM thuong duoc

ung dung trong cac nganh, linh vuc sau: Xt li nudce thai; Nganh cong nghiép
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hod hoc va dugc pham; Cong nghiép thuc pham va d6 udng; San xuat xi
mang va khai thac mo; Cng nghiép san xuét gidy; San xuat thép.

Thanh phan co ban: Sitrans FM bao gém hai thanh phan chinh 1a phan
‘Sensor’ do va ‘b hién thi va chuyén ddi tin hiéu’. Phan Sensor cua thiét bj
do Sitrans FM c6 thé c6 cac loai: 911/A, 711/A, 711/S, 911/E, 711/E... , chic
nang chinh cua sensor do 1a tinh toan cac dai luong can do va chuyén thanh
tin hiéu twong ung I&n bo ‘hién thi va chuyén dbi tin hiéu’. B ‘hién thi va
chuyén doi tin hiéu’ nay con c6 modul ‘gidm sat va hoat dong’ (Operating and
Monitoring Modul). Bo “hién thi va chuyén déi tin hiéu’ c6 cac loai: Intermag
2, Transmag... , voi chirc nang thu thap tin hiéu tir sensor, khuyéch dai, tinh
toan dua ra tin hiéu ra, cai dat tham so, thuc hién truyén théng va hién thi.

C4c thiét bi Sitrans FM déu lam viéc dwa theo cling mot nguyén ly dién
tir, b chuyén doi va hién thi dugc xay dung co ban véi mot phan mém chung
cua hing. Do vay sau day em di tim hiéu loai sitrans FM v&i sensor 711/E va
bo chuyén doi-hién thi Intermag 2.

3.5.2 Nguyén ly do cuia Sitrans FM

Céc thiét bi Sitrans FM déu duogc xay dung dua trén cling mot nguyén tic

do. Nguyén tic do cta Sitrans FM dua theo nguyén 1y cam tGng dién tir cia

Faraday, nguyén 1y do duoc biéu dién theo hinh 3.15.

Hinh 3.15: Nguyén ly do Sitrans FM
Theo Faraday ta cé cdng thuec:
Um=B.V.d (3-1)
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Trong d6: Um - la dién ap trén hai dién cuc, vubng goc vai tir truong B va
chiéu dong chay; B - 14 Cudng do tir truong cam tng tir, ¢6 chiéu vong goc
Vvéi chiéu dong chay; V - Van téc trung binh dong chay; d - 1a duong kinh
trong cua ong do.

Tur trudng B duoc tao ra boi cudn day trong sensor, mot dién thé duoc
sinh ra trong chat dan dién chuyén dong trong tir trudong. Dién thé nay tao nén
mot dién 4p Um trén hai dién cuc cua sensor, dién &p Um s& ti 1& véi toe do
ctia dong chay. Sensor cua thiét bi Sitrans FM sé& do dién &p Um, khuyéch dai

va truyén 18n bo bién d6i tin hiéu va hién thi.

Hinh 3.16: Cam bién luu luong Sitrans FM 711/E

+ Pic diém cua cam bién do luu luong Sitrans FM 711/E: CO thé do duoc
theo ca hai chiéu cua dong chay; Khdng bi anh hudng bai nhiét do va ap suat;
Phi hop véi cac loai dng c6 duong Kinh tiét dién tgi 2000mm; C6 kha ning
giam sét dién cuc; C6 bo tién khuyéch dai SmartPlug voi kha nang ty dong
xac dinh duong kinh va luu trir dit liéu caa sensor.
+ Thong s6 k¥ thuat co ban ciia sensor 711/E: Puong kinh danh dinh: tir 15
tGi 2000mm; Nhiét do 1am viéc cuc dai: v6i 16p vo cao su thi tme = 100°C, vo
PTFE thi tya €6 thé 18n téi 180°C; Cap d6 bao vé (degree protection): theo
cac chuan IP65, IP 67, IP 68; Van toc dong chay cuc dai: 12m/s.
3.5.3 B§ hién thi va chuyén doi tin hiéu Intermag 2

Intermag 2 1a mot trong nhimg bo “hién thi va chuyén doi tin hiéu’ duoc
sir dung kha pho bién vi kha nang 1am viéc rong véi nhiéu loai cam bién khéc
nhau nhu: 711/A, 711/E, 711/S, 711/F5... va su da dang vé dau ra. Intermag -
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2 vé6i chire nang chinh 1a chuyén dbi tin hiéu, tich hop giao thire truyén thng,

cai dat tham sé va hién thi cac thdng sé do trén man hinh LCD.

Hinh 3.17: Sitrans FM Intermag 2

+ Mot s dic diém cua Intermag 2: Gia c6ng tin hiéu vai vi diéu khién 16 bit;
Tu dong nhan biét loai sensor va céc dit liéu riéng cua sensor tir SmartPlug;
Tich hop giao thirc truyén théng theo chuan Profibus PA hoic chuan truyén
théng HART; Man hinh hién thi LCD véi hai dong hién thi 16 ky tu; Chuc
nang giam sat; Kha nang gia lap tin hiéu ra bén trong; Gidm sat hoat dong cua
sensor; Pau ra twong tu va dau ra so; Kha nang reset bo dém bang dau vao
$6.

+ Cac thong sb k¥ thuat chinh cua Intermag 2: Pau vao va ra déu duoc céch
ly vé dién; Tin hiéu ra twong tu tir 4-20mA, gi6i han trén tir 20-22,5mA, tai tir
230-600Q Vv6i chuan truyén thong HART; Pau ra sé va dau vao sb

K&t ndi dit cho cdptin higu oo bdo vE

Congta sd 2 hodc cong vao =0

Céngvé.c\ afi 1

Cé\ng ra tuong trtird - 20 ma

Hegudn cip L/ tir 100 to 230 ¥ AC
L+L - wid UC 247
Bdundi PE
perE
{é Do ee|e| e (2] @|
ololalalalel el @
2la|s|a6]|7]8 1]z
|+ -+ - |+ | L H |
L4 I 20 s L+ L-

Hinh 3.18: So d6 du néi tin hiéu va ngudn cap
+ Kha ning két n6i: dau ra cua Intermag 2 c6 hai loai, c6 thé cho phép két n6i
véi mang PA hoic két ndi véi cac modul twong tu véi giao thie truyén thong
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HART. Ngoai ra Intermag 2 con cung cip hai dau ra s6 DO-1 va DO-2, chirc
nang cua c4c dau ra sé nay co thé duoc cai dat trén Intermag. C6 hai dang dau
ra s6 do6 1a dang ro le va dang xung. Véi dau ra ro le thuong duge thuc hién
v6i muc dich béo hiéu trang thai 1am viéc cua Intermag, dau ra dang xung c6
thé dung dé bao hiéu véi mot chudi xung hoic ciing 6 thé dua ra gia tri do
thdng qua chudi xung do.

230Qup to 6000

HART
J -communicator

Coupling
=100
Module

PC/
laptop

Hinh 3.19: So d6 két néi co ban cua Intermag 2

kS§-232-C

+ Két ndi Intermag 2 véi sensor: Intermag 2 c6 thé 1am viéc va két ndi duoc
véi cac loai sensor 711/A, 711/E, 711/S, 711/F5, S1 va S2 probes. Cac dau
cudi (terminal) trén sensor va trén Intermag phai duge dau cung ky hiéu sb.
Thuc hién dau ndi véi hai duong cap doc lap: electrode line va magnetic
current line. Y nghia cia cac ky hiéu dau cubi: Terminal 5— Magnetic
current; Terminal 6— Magnetic current; Terminal 7— Magnetic current

ground...
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Hinh 3.20: So d6 dau ndi giira Hinh 3.21: P4u ndi voi sensor 711/A

Intermag?2 va Sensor va 711/E

/ SmartPlug

Electrode line  Magnetic current line
Hinh 3.22: P4u ndi véi sensor 711/F5 Hinh 3.23: P4u ndi voi sensor 711/S

3.6. THIET BI PO LUU LUQNG SITRANS F US

3.6.1 Gidi thiéu vé thiét bj Sitrans F US

a. Pham vi itng dung: Sitrans F US 1a mot luu lugng ké siéu am (Ultrasonic-
Flowmeters) do hang Siemens san xuat. Sitrans F US véi kha nang tmg dung
rong, né co thé tmg dung do ddi véi hau hét cac chat long dan dién va khong
dan dién, d6 1a ly do ma Sitrans F US duoc tng dung rong réi trong nhiéu linh
vuc va nghanh cong nghiép. Sitrans F US thuong dugc ing dung chinh trong
c4c linh vyc va nghanh cong nghiép sau: Cong nghiép hoa chat, nganh cong

nghiép hoé dau, cong nghiép dugc pham, ki thuat nang lugng.
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b. Chire nang ciia thiée bi do: Chirc nang chinh cua thiét bi Sitrans F US 1
do va hién thi céc théng sé nhu: luu luong, van tée dong chay, nhiét do éng
do, thé tich chat long, khéi luwong chét long. Céac thong sé ndy c6 thé dugc
hién thi tai chd trén man hinh hién thi cua thiét bi do, hoic dugc ma hoa va
truyén toi trung tdm diéu khién va giam sat théng qua mang Profibus PA va
chuan truyén thdng HART. Ngoai cac thdng sb trén Sitrans FU con cho phép
do va hién thi cac thong sé diéu khién nhu: véan téc séng siéu am, cuong do
s6ng siéu am va tan sb dau ra.

c. Thanh phdn thiét bj: Sitrans F US gdm hai thanh phan chinh 1a modul do
va modul hoat dong — gidm sat. Modul do co chirc nang thuc hién qua trinh do
dac, tinh toan chuyén dbi tin hiéu, dua 1én man hinh hién thi va két ndi truyén
thong dua dir liéu ra cac dau ra. Modul hoat dong — gidm sat gdom mot man
hinh LCD ¢ chtrc nang hién thi, gidm sat céc thdng sé do, dua ra cac thdng
bdo 16i va chan doan 16i. Phan tir diéu khién cia modul diéu khién la cac
Diode quang, ta c6 thé tic dong vao cac Diode nay dé can thiép vao cac ham

chtrc nang cai dat théng sé cho thiét bi do.

B4

Hinh 3.24: Thiét bi do Sitrans F US
d. Kha nang két néi: Cac thiét bi Sitrans F US c6 thé két ndi Profibus theo
chuan PA ddi véi véi cac serial c6 chuan Profibus PA. Cac thiét bi cd chuan
truyén thong HART c6 thé két ndi vai cac modul truyén thong HART dén céc
PLC hay c4c PC vé6i phan mém Simatic PDM.
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Chngrasil
PEROFIBUS PA

Hendn cdp: LT tiv 120 dén 230 ¥ AC
LAL - wiri LT 247
Binrdidit PE
cl=[=]=1=[= == —
&D =] EEIE I IR
elalalelala| |2lg @
Flalsla|7]8 1]2
| | "o [Fieme [Ee T

Hinh 3.25: So @6 d4u néi tin hiéu va ngudn cép caa Sitrans F US

e. C4c thong sé co bdn ciia thiét bi: Dién ap ngudn cap: phu thudc vao timng
loai thiét bi cu thé ma nguon cap co thé 1a ngudn xoay chiéu tir 100 dén 230V
hodc mot chiéu 24V; Khoang gia do va duong kinh danh dinh: véi DN25 thi
luu lugng do cuc dai 1a 17m*/h hay 10m/s; véi DN50 tuong tng véi 70m*/h:;
DN8O0 Ia 180m%h va DN100 la 300m*h; Ap suit danh dinh: PN40 d6i véi
thiét bi c6 DN tir DN40 d¢én DN100 va PN16 véi DN100; Truyén thong cong
ra: C6 thé theo chan truyén thdng Profibus PA hoic cong ra tir 4 dén 20 mA
véi giao thuc HART.
3.6.2 Nguyén ly do cia Sitrans F US

Sitrans F US lam viéc dya theo nguyén ly cta song siéu &m. Sy anh
hudng cua toc do dong chay téi tée do truyén nhan cua séng siéu am s& lam
thay d6i tbc do truyén song va lam cho thoi gian truyén nhan caa séng co su
thay doi. Thiét bi do Sitrans F US s& do su thay d6i cta thoi gian nay va dua
ra gia tri luu lvong do twong ung. Nguyén Iy do cua thiét bi Sitrans F US
duoc thé hién theo hinh 3.26

L
A ™ " B
| — | —
e N ey R
taB tsa

Hinh 3.26: Nguyén ly do cua Sitrans F US
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Trong d6: A, B: 1 cac cuc chuyén dbi siéu &m; R: la cac guong phan Xa;
Vm: van tdc trung binh dong chay cua chat do; L: khoang cach gitta hai cuc
chuyén d6i; tag: thoi gian truyén song tir cuc A—B; Vag: toe do truyén cua
s6ng tir A— B; tga: thoi gian truyén song tir cuc B— A; Vga: toe do truyén
séng tir B A; Tdc @6 truyén séng siéu am s& phu thudc vao van tdc trung
binh séng &m Cy va van tdc dong chay cua chat do V.
V= Cym + Vi (3-2)
Vea= Cu - Vi (3-3)
Hai cuc chuyén d6i s& phat ra cac tin hiéu siéu am khac nhau, thoi gian

truyén nhan tin hiéu siéu am tag Va tga S& duogc tinh theo cong thirc:

(3-4)

t =
ABT C, 1V,

(3-5)

tea=
BA CM —VM

Tur sy khéc biét vé thoi gian truyén nhan gitra hai cuc ma ta c6 thé tinh

duogc van tée dong chay cua chat do nhu sau:

V= =t be (3-6)
2 tuglga

Nhu vay vén tc dong chay cua chat do s& duoc thiét bi Sitrans F US xac
dinh thdng qua viéc xac dinh thai gian truyén nhan va sy chénh Iéch thoi gian
truyén va thoi gian nhan giira cac cuc chuyén doi.

3.6.3 Két noi Profibus

Cac thiét bi Sitrans F US c¢d kha niang két ndi bus 13 cac thiét bi c6 sb
serial 7ME30xx-xxxxx-1xxx. Cac thiét bi ndy c6 thé duoc két ndi voi
Profibus théng qua cac modul lién két DP/PA Coupler hoic tram DP/PA
Link.

uP _D_ -

- Edtndi b
-:nﬁ?u:ler_?’ r‘;_ _<|_ ] [_ |<]_ _._T__}l _(_':,rn S

1 2 3 4 5 &

Hinh 3.27: So dd khéi két ndi bus
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Trong d6: 1 - Vi diéu khién; 2 - B6 phan cach ly; 3 - Giao dién bus truyén
nhan; 4- Mach han ché dong; 5 - Bao vé phan cuc nguoc; 6 - Bo loc EMC

Brofibus TP
Profibus PA

06

FD: Thict bi truimg

FL3, PC

Hinh 3.28: So d6 céu trdic Profibus PA
Cac gia tri do dugc truyén tir thiét bi trudng vé tram chu thong qua cic byte

dir liéu.
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CHUONG 4
XAY DUNG MANG PCS7

4.1. CAU HINH CPU
4.1.1. Phin cirng
Bang 4.1: cac thiét bi tram S7 400

Loai . , Ghi chu
SO lugng So Serial
modun
Cho tram c¢¢6 du
RACK 2 6ES7 400-2JA00-0AA0 .
phong
. Cho tram c6 du
Ngudn 2 6ES7 407-0KR00-0AAQ .
phong
Cho tram c6 du
phong véi hai cong
CPU 2 6ES7 414-4HJ00-0ABO

lién lac déng bg, dia

chi MPI 1a 2

4.1.2. Xay dung c4u hinh CPU

- Kho1 dong chuong trinh SIMATIC MANAGER, tao Project méi.

- Insert/Station/Simatic H Station.

- Vao tram vua cheén > Vao Hardware.

- Vao Catalog/Rack chon (0) UR2-H va (1)UR2-H.

- B6i den Slot 1 cua (0)UR2 — H, vao Simatic 400/PS -400/Redundant PS-
400/Nhén dup chuot vao PS 407 10A hoac kéo tha nd vao slot 1. Lam tuong
tu véi (1) UR2 — H.

- Vao Simatic 400/CPU 400/CPU 400 — H/CPU 414 — 4H /6ES7 414—
4HJO0— ABO/Nhén dup chuot vao CPU co sb hiéu Version 3.1 hodc kéo tha
vao slot 3. Cira s6 Properties — PROFIBUS interface DP xuét hién dé thiét
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lap mang Profibus -> Nhén thé Parameters -> Address dé mic dinh 1a 2 ->
nhan New dé thém mang Profibus (tén mang c6 thé dé mic dinh 1a
Profibus(i) hodc dit tén tuy ¥, cac thong sb khac dé mic dinh. Lam twong tu
véi Rack (1)UR2 — H

- Cheén thém cong lién lac ddng bo gitta 2 CPU trén 2 Rack bang cach boi
den slot con tén IF1, [F2/V3.1/H Sync Submodule.

FROFIBUS1) DF master system [1]

MELDF

H

FROFIBUSZ) DF master system [2]

MELDF

Hinh 4.1. Cau hinh CPU ciia tram PCS7
4.2. LAP CAU HINH MANG PROFIBUS DP THU NHAT.
4.2.1. Phin cirng

Loai médun | S6 lugng S6 Serial Ghi cha
Cho tram c6 du
RACK 2 6ES7 400-2JA00-0AA0 .
phong
. 2 6ES7 407-0KR00-0AAQ | Cho tram co6 du
Ngudn \
phong
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6ES7 307-1KA00-0AAQ

Cho tram phan tan

Cho tram c6 du

phong voi hai cong

CPU 2 6ES7 414-4HJ00-0ABO .
lién lac dong bg, dia
chi MPI 1a 2
ET200M 2 6ES7 153-2AA02-0XB0 EIZ chi PROFIBUS
DIx16 1 6ES7 321-7BH01-0AB0
Loai médun | S6 lugng S6 Serial Ghi chu
DOx16 1 6ES7 322-1HHO01-0AA0
Alx8 1 6ES7 331-7KF02-0AB0O
AOx4 1 6ES7 332-5HD01-0ABO

4.2.2. Xay dung mang

- Sau khi 1ap xong ciu hinh cho CPU ta dung két qua d6 dé tiép tuc lap cau
hinh cho mang Profibus DP Master dung IM 153
- Chon duong Profibus(1), vao Profibus DP/ET 200M/IM 153-2AA02-0XBO.

Cira s6 Properties xudt hién dé dat théng s6 cho modul: Xem switch dit dia

chi trén modun IM153 (dia chi ciia modun bang téng trong sb cac phim bat

sang phia “ON™) , toc do truyén dit liéu dé mac dinh 1a 1.5Mb/s.

- Cura s0 Properties xuat hién y€u cau xac nhan c6 noi mang hay dé trong =

Chon dudng Profibus can néi > OK

- SO menu con trong IM153 chira cdc mddun vao/ra.Tai Slot 4 ctia IM153
chen 6ES7 321-7BH01-0ABO, slot 5: 6ES7 322-1HH01-0AAO, slot 6: 6ES7
331-7KF02-0ABO, slot 7: 6ES7 332-5HD01-0AB0
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i |

PROFIEUS[1); DF master spstem [1]

B CPU 4~

oe
MALDF
H Sync
H Sync

w

|

4 M 153

PROFIEUS[Z): DP master zpstem [2]

- :| (4] 1M 153-2. Redurdant

Slaok | Module ... | Order Number | &ddress | O Address Camment
4 DIExDC24Y, Interupt [BESY 321-7FBHO1-04B0 0.1
D016«Rel ACT20W/2ABESY 322-THHO 0440 0.
Al8412Bit EEST 331-FRF0Z-04B0 512 527
BES7 332-5HD01-04B0 512519

Hinh 4.2. Cau hinh mang phan tén thir nhat cia tram PCS7

4.3. LAP CAU HINH CHO MANG PROFIBUS THU 2

4.3.1. Phan cirng.
Loai modun | S6 luong So Serial Ghi cha
Cho tram c6 du
RACK 2 6ES7 400-2JA00-0AA0
phong
2 6ES7 407-0KR00-0AAQ | Cho tram co6 du
. phong
Nguodn
1 6ES7 307-1KA00-0AAQ | Cho tram phan tan
Cho tram c6 du
phong vé6i hai cong
CPU 2 6ES7 414-4HJ00-0ABO .
lién lac dong bg, dia
chi MPI 1a 2
ET200M 2 6ES7 153-2AA02-0XB0 | bia chi PROFIBUS
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la 16

Dix24 1 6ES7 326-1BK00-0ABO
DOx10 1 6ES7 326-2BF01-0AA0Q
AOx4 1 6ES7 336-1HE00-0ABO

4.3.2. Lap cAu hinh mang

- Ttr cau hinh CPU trong 4.1, x04 mot dudng Profibus(2)

- Chon duong Profibus(1), vao Profibus DP/ET 200M/IM 153-2AA02-0XBO0.
Cira sO Properties xuat hién dé dat thong s6 cho modul: Xem switch dit dia
chi trén modun IM153 (dia chi ctia médun bang tong trong sd cac phim bat
sang phia “ON”) , tbc do truyén dit liéu dé mac dinh 1a 1.5Mb/s.

- Cira sO Properties xuat hién yéu cau xac nhan c6 ndi mang hay dé trong >
Chon dudng Profibus can ndi & OK

- S6 menu con trong IM153 chtra cac modun vao/ra.Tai Slot 4 cia IM153
chén 6ES7 326-1BK00-0ABO, slot 5: 6ES7 326-2BF01-0AAQ, slot 6: 6ES7
336-1HEO0-0ABO.

M —l FROFIBUS(T): D master spstem (1]
3 |Ecruga

Hinh 4.3. Céu hinh mang phan tan thur 2 cua tram PCS7
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4.4. LAP CAU HINH CHO MANG PROFIBUS DP SLAVE.
4.4.1. Phin cirng

Loai modun | S6 luong S6 Serial Ghi chu
Cho tram c6 du
RACK 2 6ES7 400-2JA00-0AA0 .
phong
Cép nguon cho tram
6ES7 407-0KR00-0AAQ
. 2 c6 du phong
Nguodn . 5
Cap ngudn cho Y-
6ES7 307-1KAQ00-0AAQ )
1 Link
Cho tram c6 du
phong vé6i hai cong
CPU 2 6ES7 414-4HJ00-0ABO .
lién lac dong bg, dia
chi MPI 1a 2
DP/PA link 2 6ES7 157-0AA82-0XA0
Y Coupler 1 197 — 1LB0O

4.4.2. Xay dung mang
- 'Y link 13 cong lién lac giita mang Master va Slave. Bao gdm
+ Mot modun IM157, v6i tram dy phong st dung hai moédun IM157
gidng nhau va c6 cung dia chi.
+ M6t modun DP coupler.
- Thiét lap cong Y-Link:
+Tr cdu hinh CPU trong 4.1, chon dudng Profibus(1).
+ Vao PROFIBUS DP/ DP/PA Link/ Chon IM 157-0AA82-0XA0 (Trén
phong thi nghiém khong c6 0AAS82 ta c6 thé thay thé bang 0AAS81 ciing
dugc)

+ Trong ctra ) Properties chon dia chi va mang Profibus 1 hoac2
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+ Trong ctra sO Difine master system chon “Interface modul for DP”

B Hw Config - [SIMATIC H Station(1) (Configuration) -- manh2]
II“] Station Edit  Insert PLC  View Options Window Help - ax

D/(5-® % & Bl sl Mo %28 2

PROFIBUS[1): DF master system [1]

| Find; it

Brofile: | Standard j

=] %‘ PROFIBUS DP "~

+-(_] additional Field Devices
PROFIEUS[2): DF magter gpstern [5330] 9 CiR-Object
+-(_] Closed-Loop Cantraller
+-{] Configured Stations
-] DP V0 slaves
#-(1] DPA&S-i
=[] DP#PA Link

= M157

= M 157

PROFIBUS[Z): DP master systern (2] % :m 12;
+

+-(]] ENCODER
+-(( ET 2008
+-( ET 200C
+-(_] ET 200eco
w -] ET 200i5
< 3 +-(( ET 2000
- ET 2000
+-( ET 200R

:‘ﬂ (8] 1M 157 Redurdant (07 ET 2005

PROFIBUS addhess Module .. | Order Number | ddvess [ 0. [c. | | FEETA0 4

e [ R R R g ?
BEST 157-08A82 (<40 ~| £

It 157, redundant-capable interface =

maodule for PROFIEUS-Pa.

Reconfigure during operation. Can -«

MOYDF

Press F1 to get Help. Chg

Hinh 4.4. Cdu hinh mang DP-Slave
4.5. LAP CAU HINH CHO MANG PROFIBUS PA.

4.5.1. Phan cirng
Loai médun | S6 luong S6 Serial Ghi ch
Cho tram c6 du
RACK 2 6ES7 400-2JA00-0AA0
phong
Cap nguon cho tram
6ES7 407-0KR0O0-0AAQ | c6 du phong
Ngudn 2 Cap ngudn cho
6ES7 307-1KA00-0AAQ0 | DP/PA Link
1
Cho tram c6 du
CPU 2 6ES7 414-4HJ00-0ABO ,
phong véi hai cong
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lién lac dong bo, dia

chi MPI 1a 2
DP/PA link 2 6ES7 157-0AA82-0XA0
DP/PA
1 157 — 0AC80
Coupler

4.5.2. Xay dung mang
- DP/PA link 1a c6ng két ndi giita mang Profibus PA v6i mang Profibus DP

cap cao hon. Bao gom:
+ Mot médun IM157, vt tram dy phong st dung hai médun IM157

gidng nhau va c6 cing dia chi.
+ Mot modun DP/PA coupler.

- Thiét 1ap céng DP/PA Link:
+ Vao PROFIBUS DP/ DP/PA Link/ Chon IM 157-0AA82-0XA0

(Trén phong thi nghiém khong c6 0AAS2 ta co thé thay thé bang 0AA8]
cling dugc)
+ Trong ctra s6 Properties chon dia chi va mang Profibus 1 hodc2

+ Trong ctra sO Difine master system chon “Interface modul for PA”

FPROFIBUS[1]: DPF master spstem [1]

3 CPU 4 ~ ‘|'
X2 o7 =32 1M 157
X7 ATERADE
i H Svno - PROFIBLIS[4): P&, master spsterm [5350]
IF2 H Sunc
5 -
i
3 CPU 4 ~
ﬁ fﬁ".-F":'.-"/’.DF FROFIBUS[2): DP master spstem [2]
IF1 H Sync
IF2 H Sunc
5 ~

Hinh 4.5. Cau hinh mang Profibus PA
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4.6. XAY DUNG CAU HINH CHO TRAM PCS7
4.6.1. Phin cirng.

Loai modun | S6 luong S6 Serial Ghi chu
Cho tram c6 du
RACK 2 6ES7 400-2JA00-0AA0 .
phong
. Cho tram c6 du
Nguodn 2 6ES7 407-0KR00-0AAQ .
phong
Cho tram c6 du
phong voi hai cong
CPU 2 6ES7 414-4HJ00-0ABO .
lién lac dong bg, dia
chi MPI 1a 2
ET200M 2 6ES7 153-2AA02-0XB0 | bia chi PROFIBUS
a4
2 bia chi PROFIBUS
la 16
6ES7 153-2AA02-0XB0
DIx16 1 6ES7 321-7BH01-0ABO
Loai médun | S6 lugng S6 Serial Ghi chd
DOx16 1 6ES7 322-1HHO01-0AA0
Alx8 1 6ES7 331-7KF02-0AB0
AOx4 1 6ES7 332-5HD01-0AB0
DIx24 1 6ES7 326-1BK00-0ABO
DOx10 1 6ES7 326-2BF01-0AA0
AOx4 1 6ES7 336-1HE00-0ABO
DP/PA link 2 6ES7 157-0AA82-0XA0 | Dung cho Y-link
2 6ES7 157-0AA82-0XA0 | Dung cho DP/PA
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link
Y Coupler 1 197 — 1L.B0O
DP/PA 1 157 — 0AC80
Coupler

4.6.2. Xay dung cau hinh cho toan bd tram PCS7

- Lap cu hinh cho CPU nhu trong muc 4.1.2.

- Lap céu hinh cho mang phan tan thir 2 trudc theo 4.3.2

- Thém duong Profibus(2) va 1ap ciu hinh cho mang phan tan thir 1 theo muc
4.2.2.

-Lap cAu hinh cho mang DP — Slave theo 4.4.2.

- Lap cau hinh cho mang Profibus PA theo 4.5.2.

—l PROFIBUS[T): DF master system 1)

B CPU 4 » hi
J T T (32 M 157

0P SOEIM 153 [gglé)M 153 PROFIBUS(E] PA master
HPYDF '

H Sync

A

EM 15T

i —

s )

OFIBUS[E]: DP master systern [5980)

.
CPU & A

OP — PROFIBUS(2): DP master system [2)
MPLDF
H Sync
H Sync

Hinh 4.6. Cdu hinh toan tram PCS
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KET LUAN

Sau 3 thang lam tbt nghiép duéi sy hudng din tan tinh cia TH s PANG
HONG HAI va cac thay c6 trong to bd mon va su ¢b ging cia ban than em
d3 hoan thanh ban dd 4n t6t nghiép v6i dé tai “Nghién ciru hé thong diéu
khién qua trinh PCS7 ciia hiing Siemens’’
Vé co ban em d3 hé théng hoa dugc cac thanh phan c6 trong hé thong diéu
khién PCS7,tim hiéu cac chi tiét va da di vao thiét ké mang cho h¢ théng
PCS7.Tim hiéu dugc cac tmg dung cua chung trong nén cong nghiép hién
dai.
Do thoi gian lam dd an va kién thtrc ban than con han ché vi vay ban dd an
con nhiéu thiéu sét, méi chi dimg lai & muc do tong quat va thiét ké tong
quan.Dé dé tai dugc hoan thién va chi tiét hon ca phan cung 1dn phan mém
em mong khoa dién cong nghiép tao diéu kién cho sinh vién khoa sau hoan
thién hon nira dé tai dé co thé tng dung cho nén cong nghiép nudc nha.

Em xin chan thanh cam on !

Hai Phong,ngay...... ,thang .....nam......

Sinh vién thuc hién

Vi Van Thanh
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