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Trudng Pai hoc Cong nghé Thong tin va Truye’:n théng — DH Thai Nguyén

tage, TOM TAT

Cap Profibus (Process Field Bus) 1a mit chuan giao thic duge phat trién ddu tién tai Dirc ndm 1987,

sau nay tr& thanh chudn Chéu Au va quéc té, Sau khi dugc chudn héa qudc té, giao thirc mang

o Proflbus trg thanh mét giao thirc dwoc img dung gin nhu phé bién nhét t trong céc hé théng mang
' (m'l truyén thong cong nghiép, véi trén 1000 thénh vién va trén 20% thj phin thé gi¢i. Trong bai béo
e’ Wi ndy téc gid gidi thigu dén ngudi doc mot sb dic diém dic trung cia Profibus va trinh bay mét sb

07-13
(95,1
Wi IpAT VAN BE
msdyMang truyén thdng cbng nghiép c6 mdt vai
b trd vO cling quan trong trong hé théng didu
sTody ikhién ty dong. Mubn hé théng hoat dong tét,
5n dinh, lau dai, thi ngoai thuat toan diéu
khién, viée két ndi va truyén tin gita cac thiét
bi mt c4ch an toan va diing thoi diém 1a yéu
t5 dwoe dua 1Bn hing diu & xem xét. Ciing
s ‘ro nghia 1a hé théng phai dap tmg dwoc tinh
ienp01A0g thori gian thue.
Hién nay trén thé gidi c6 rit nhidu giao thirc
Nn“”""mmg truyen théng cdng nghiép, nhung img
;lung nhidu nhét hién nay phai ké dén hai loai
ﬂglao thire:  Ethernet va Profibus. Giao thirc
:ﬁzahkr’rof ibus dugc (mg dung phd bién béi nhimg
i einh ndng wu viét cha minh nhur: dwge phat
eamis rién thanh 3 loai giao thitc Profibus FMS,
a0 5810fibus DP, Profibus PA, cé thé {mg dung
3 Eilmc véi ca vai trd 1a bus hé thong, bus didu
st Ahlen va bus trudng. Tin hiéu truyen dya tren
i )hucmg thirc truyén chénh léch d6i xtmg, t6c
16 truyén thang cao, nhiéu 16p dich vy, dam
»do tinh nang thoi gian thuc va kha ning m&
ong hé théng 16n.
iau khi trinh bay dic diém cia giao thirc, tdc
44 tién hanh cAu hinh mang Profibus trén 2
mg dung: cu hinh két ndi truyén théng PLC
VO distributed, cAu hinh két ndi truyén
16ng PLC — bién tin, giip ngudi doc va
himg dbi tugng quan tam c6 thém sy lya

Tel. 0966 643949, Email: dtmai@jictu.eduvn

{mg dung thire té ciia Profibus DP trong h¢ Lhﬁng didu khién tr dgng.
Tir khéa: Profibus, giao thirc, diéu khién, trupén thong cong nghiép

chon cho giai phép lra chon hé théng truyén
théng cho minh.

PAC DIEM GIAO THUC MANG
PROFIBUS({1]

Kién tric giao thirc

Giao thirc Profibus bao gdm 3 loai: Profibus
FMS, Profibus DP, Profibus PA.

Theo mé hinh quy chiéu OSI, Profibus thé hién
16p 1,2,7. Cac 16p 3-6 khong thé hién dé 16i wru
héa viéc trao ddi di lidu gira thiét bi cip trudmg
va thiét bi cép diéu khién, giam sat.

Giao FMS DP PA
thére
Giao
dién s FMS DP Profile | PA Profile
dung profile

Fieldbus Chirc néng DP md rong
Lép7 | Message . .

P Chirc ning DP co s&

Lép 3-6 | Khong thé hién
Lép 2 | Fieldbus Data link (FDL)
Lép I [RS485/RS485 — 1S/cap quang | MBP

Hinh 1. Kién triic giao thirc Profibus
K7 thugt truyén dén
- Truyén dAn voi RS 485
- Truyen din voi RS 485 1S
- Truyen dan véi cip quang
- Truyén din véi MBP
Phurong phdp truy nhip BUS
Truy nhip theo phuong phap Master/slave,
Token passing hoic két hop 2 phurong phép trén.
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Dick vy truyén dir liéu - SDA (send data with acknowledge): giri dit * § Tt/
liéu c6 xac nhan g

Profilbus chufin héa 4 dich vu trao déi dir ligu

chung ci ca 3 loai giao thire: - SRD (send and request data with reply): gir e

s a3 g ia i

. . vi yéu cau dif ligu bt

y .S[.{N <SeP d da,ta Wlfh no acknowledge): I _ CSRD (cycle send and request data with L
dir liéu khdng xac nhén [

reply): giri va yéu cu dir ligu tudn hoan,
Céu tritc bitc dign
- Khung c6 chiéu dai thong tin cb dinh, khéng mang dir liéu

[SDI_ | DA [SA [FC [FCS [ED |
- Khung cd chiéu dai théng tin c6 dinh, mang 8 byte dir liéu

[SD2 [DA [SA JFC | DU [ FCS | ED
- Khung ¢ chiéu dai théng tin khic nhau, mang 1-246 byte dir li¢u
03 [LE | ILE [ sp2 [ DA [sa~ [rc__TDu [ FCS [=0)
- Token

[ spb4 [ Dpa [ sA ]
Nhin chung, loai giao thirc ctia Profibus ngay nay timg dung phd bién nhat la Profibus DP. Pay la
loai giao thirc duoc phat trién nhim phuc vu cho viéc trao d6i théng tin doi hoi tbe do truyén K
nhanh, yéu cdu cao vé tinh nang thoi gian thuc giita céc thiét bi trong cong nghiép néi chung va
trong hé théng didu khién néi riéng: cam bién, co chu chép hanh, thiét bi do, thiét bj diéu khién,
giam sat, module mo rong. ..
UNG DUNG
Téc gia s dung phin mém Simatic Manager Step 7 cia hang Siemens dé thiét 1ap céu hinh phn
cling va cau hinh truyén théng Profibus DP cho céc tram trong mang [2]. Co ché giao tiép
Master/slave; trong do thiét bi chi (Master) quan ly toan bd dir liéu cua thiét bi t& (Slave) qua

giao thirc mang Profibus, va dua dit liéu tryc tiép 1én may tinh qua MPI. Thong qua dé ta c6 thé Trrggs,
diéu klu:én va giam sét toan b hé théng thong qua giao dién nguoi may HMI duge xay dung trén TBOK: b
phan mém WinCC trén PC. 10ty

Ung dung 1: PLC - véi thiét bi truong thong thuwong
Ung dung cu thé cia Profibus trong hé théng diéu khién duoc sir dung tai phong thuc hanh ning
cao Khoa CNTPH truong DH CNTT&TT Thai Nguyén — module SCADA 3 bac ty do [4].

L Tpy—
P opadeiorn
PLC-1209 iy

Trong img dung nay ta cdn chd ¥ mét vai diém sau: . mﬂh(caf:
L
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Trong module SCADA 3 bic tr do, giac thirc
mang dugc lya chon 1& Profibus DP, mét
dang thirc duoc sir dung phd bién nhét clia
Profibus. Thxet bi két ni vio mgng bao gom
thiét b clp didu khlen PLC; thiét bj cap
trudng: cam bién, co chu chip hanh.

Thiét bi cép trudmg dugc phén chia thanh hai
dang thlet bi cip truomg thong thuong va
thiét b cap truomg théng minh. Trong module
SCADA 3 bic tr do 1a cac thiét bj truong
théng thudng.

Hé théng diéu khién trong module SCADA 3
béc tr do 13 hé thong didu khién ¢6 tinh chit
phdn tan, cu thé 1a didu khién tdp trung véi
1/O phén tan,

So dd cAu tric cia hé théng:

Hinh 3. Sor d6 cdu tric hé Ihong SCADA 3 bdc tu do
Trong d6:

TBDK: 14 b PLC $7-300

1/0 distributed: EM 277

S: che cam bién

A: ca cAu chp hanh

Dé didu khién vA gism sat hé théng tv dong
trong mpdule SCADA 3 bic tr do, cin thiét
1ap truyén thong:

- Gitta PC—-PLC

- Giira PLC - ET 200M

Cdu hinh mang MPI két néi PC ~ PLC.

A Metwork Edit  Insert

PLE View Options

Trong Project MPI_PC_PLC\ SIMATIC 300
station\HW config

% & AR
C?Ooﬁﬁm (Ccnﬁguratlon) - MPl PC PLC

DMUR

Hinh 5. Thanh rack ciia PLC §7-300

CAu hinh theo dang modute PLC thyc, trong
46 bt bude phai ¢6 Slotl: PS, slot2: CPU,
slot3: IM. Céc slot con lai 6 thé 1a cac
module m& rong. Chi ¥ chén phin cing theo
ding cAu hinh cta thiét b thyc, theo doi ma
the ¢6 ghi trén thiét bi [3].

Sau khi chu hmh ta dugc:

[SIMATIC 300(1) {Canfipuration) -- origin]
§ tatin Edt Insert PLC Yiew Optons Window bHelp

DEHTH'E 2P bl DO BN

Hinh 6. Cdu hink mang Profibus DP cho PLC §7-
300 va ET 200M

Module ET 200M tbn tai duéi dang module
14153 - module O phin

DRI R G W7 dda DD WA

o | W & 2 o il 48 i
MPI R
P
< > M
P,
il [} ot { e {iasten {omiaes ea |
SIMATIC 300 Station !: Er"’”' ‘I i,,,_, iL E B
== T I
B |55 ] =0 7 ——
- m

2 2
Hinh 4. Cdu hink mang phdn cimg cho PLC S7-300

Hinh 7. Cdu hinh phdn citng va mang Profibus
DP cho ET 200M
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Ung dung 2: PLC—véi thiéit bi trueomg thong mink
Ung dung Profibus DP két ndi PLC $7-300
v6i bién tin MM420.

Yéu ciu phin cimg:

- 1 PLC 87-xx (PLC $7-200; S7-300)

- 1 bién tAn (MM420) - inveter

- 1 PC — pesonal computer

- Cép ndi PLC véi PC — cable between PLC
and PC

- Cap néi bién thn véi PLC — cable between
PLC and inveter

- Cap ndi bién thn véi PC - cable between
PC and inveter
Yéu cdu phin mém:

- Step 7 Microwin Simatic

manager (S7-300)
- File GSD cho timg loai bién tin - file GSD

for diferent inveter
— ‘J PC

I Bus trudmg

|

MM420

(S7-200);

PLC

Hinh 8a. So d6 cdu tric ciia hé théng
Qué trinh ciu hinh duge chia thanh cac biée sau:
Buve 1: 3i MPI gitta PLC — PC

] SlMAHC XD {Configuration} ~ cauhinhketnoiPLCEBientan

PS 307 24
CPU313C-2DP
ld

D506
Count

Hinh 8b. Cdu hinh phdn ciing PLC 57-300
24

Mot UL S0

r.«a.-—-lt«--mmml
G | Sep | CoeOnkiem | Asesaliey

St | P letetes GO 10 BT

=T

P—
= [

! [t -
[P ([
e J— |
[T Akt |
e L =
w2
—

, Hinh 9. Déc tinh MPI
Bude 2 Cau hinh Profibus DP cho PLC

Hinh 10. Cdu hinh PLC dang Masler

B4 ST ) Confpatin - bt

| R
. SRR sy}

Hinh 11, Ké¢ qua cdu hink Profibus DP cho PLC
87-300
Thuge tinh giao thirc Profibus DP cin cai dit

Propertees - PROMBUS interface_OP (RD/52.1)
Properties - PROFIBUS

P

Hohest PROFIBUS
Adrens.

Traranission Rate-

H‘mh 12. Ddc tink giao thire Profibus cén cai daf

Hinb 4.4,

Ginkin
-Mig
Di (] Lt

—

L

uﬂﬁ
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Budc 3: Cai ddt file GSD cho MM420

rom the dreclory M

[
} IrsA 630 Fles:

PRI
CPU S D0
>

IE:\Pluglam Fles\Siemens\StepT\S7TmpAGSDAle\si0Z8005 gsd

Hinh 13. File GSD trong thu vién cdn cai dgt cho
MM420

Bubc 4: Két néi PLC — Bién tin
PLC $7-300 déng vai trd Master, Bién tin
MM420 déng vai trb Slave.

BRI T g T - o gy
T PHATCIO) Crfpton) nuhmhkanomcafrm R

et s .

1 AT . PROEUS) LPratersytem

2 CPUTL20P

2 »

2z DIED0s -

u ot

3

4

Hinh 14, Két ndi MM420 vao mang Profibus DP
vé1 PLC §7-300

Céu hinh birc dign truyén thang két néi PLC

- MM420

Du' ligu truyén di c6 cziu tric bike di¢n PPO3

{-’:] 1) MCROMASTER 4
S| [} OPID | Ocerkrber/Dengnakn | 1Addens | Qs
C10PV0s!| @ MCROMS| (] Unvesdmotie :

Cismove Stdad Teogan | ;
[ «rew, 2620 prO1) H
oz R
PRV IFD vhdec
[ ¢rrw, 4D waden,

1 0P, 472D vhdec.
ﬂuw 4P wodco.,

Press Fitoget He

Hinh 15. Lya chan cdu tric birc dren

Hinh16, Kér qua sau khi lwa chon cdu triic birc dién
KET LUAN

Trong pham vi bai bao ndy, tic gia 44 trinh
bay hai ng dung tiéu biéu cia giao thirc
Profibus voi vai tro hé théng mang truyén
thong cong nghiép cip truomg. Trong d6 ¢
mdt ing dung két ndi thiét bj didu khién voi
thiét bi trudmg thong thudmg (PLC $7-300 véi
ET 200M), va mot img dung két ndi thiét bi
didu khién véi thiét bi trudng thong minh
(PLC $7-300 v&i bién thn MM420) Trong
cac ing dung d6, su trao dbi théng tin ve
trang thai cuia qua trinh didu khién dugc thuc
hién thong qua co ché giao tiép Master/Save,
trong d6 PLC déng vai trd nhu mdt thiét bi
chii (Master) diéu khién moi hoat dong cia hé
théng, con O distributed v MM420 déng
vai trd nhu mot thiét bi to (Slave), thuc hién
c4c yéu chu duoc giri téi tir tram cha.

Trong twong lai tac gid s& tim hidu va tién
hanh céu hinh va 1ap trinh truyén théng cho
thiét bi két ni vao hé théng mang Profibus
trong vai tro Bus didu khién va Bus hé théng.
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SUMMARY
INDUSTRIAL COMMUNICATION PROTOCOL PROFIBUS
AND APPLICATION
Do Thi Mai*

College of Information and Communicanon Technology - TNU

Profibus (Process Field Bus) is a standard protocol, which is developed firstly in Germany in 1987,
and later became European and intemational standard protocol. After international normalizing,
protocol Profibus becomes the most popurlar application in the system of industrial
communication protocols, with over 1000 members and over 20% world market share. In this
paper, the author would like to present some basic characteristics of Profibus protocol and some
specific actuatal application of Profibus DP in the control and automation system.

Keywords: Profibus, protocol, control, industrial communication
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