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Thanh céng ciia PROFIBUS

Trwée tiéu chuén Fieldbus, tw dong héa da dworc thuc hién véi céc céu tric tw déng héa
trung tam. Rat nhiéu hé théng day dién trwc tiép dén cac tram tw déng héa trung tam da
dwoc yéu cau. Rat nhiéu giai phdp thich hop, nhw diéu khién giao tiép dic biét can phai c6
san dé giao tiép gitra céc tram tw déng héa gay ra nhirng han ché va khéng linh hoat. Tir
kinh nghiém nay, nhu cau vé mét tiéu chudn mé va nha cung cap trung Iap va phat sinh nay
bat dau thé giéi cua truyén théng Fieldbus mé théng qua PROFIBUS.

Hiép hdi PROFIBUS Association dwgc thanh 1ap 1989
trong s hop tac véi cac nha cung cap tw ddng héa khac.
PROFIBUS ciing dwgc hd tro béi chinh phii Péc nhw
mot dy an dem dén chuan trong cong nghiép.

Hiép hoi PROFIBUS Association thiét lap véi 27 PRO-
FIBUS Associations khu viwc trén thé gii; mot trong sé
d6 duwogc dat & Singapore va chiu trach nhiém cho khu
ve Déng Nam A.

PROFIBUS Ia mottiéu chudn qudcté (IEC 61158/61784)
cho cép trwdng. N6 chi diing cho Fieldbus dé truyén théng
ca trong cac ng dung san xuét va dinh huéng quy trinh.
V&i hon 31 triéu nut mang duogc cai dat, PROFIBUS Ila
Fieldbus s6 1 trén thé gidi.

C6 rat nhiéu lgi ich cia mét giai phap Fieldbus. Mot hé
thdng day dién thong thwdng ctia mot thiét bj 4-20mA cé
nhiéu diém néi day nhu khéi dwéng giao nhau, khéi thiét
bi dau cudi, I0-Module va nhw vay. V&i mét giai phap
Fieldbus nhw PROFIBUS day nay sé dwoc giam xubng
con hai day do la day cap bus.

Mét lgi ich khac la ky thuat trung tdm. V&i Fieldbus co
thé& cu hinh cac thiét bj qua trinh théng qua mang thay vi
di trwc tiép dén cac thiét bi va cau hinh ching. Tiéu chuén
nhuv (Electronic Device Description) hoac FDT (Field De-
vice Tool) c6 s8n dé thdng nhat cdu hinh va giam cac
c6éng cu phan mém cho mét khudn khd. Vé&i loai kha nang
céc thiét b ¢ thé dwoc cau hinh va cling huén luyén dé
bao tri ca nhan.

Mot gidi phap PROFIBUS ciing cung cAp moét loat cac
kha nang chan doan va bao tri, 1am cho mét nha may
manh mé hon, v&i thoi gian chét it hon. D6 la nhivng yéu
cau tét nhat cho quan ly tai san.

PROFIBUS DP

DP |4 tén viét tat ciia phan cap thiét bi ngoai vi va dwoc
s dung dé két ndi cac thiét bi linh vwc phan phéi, vi du
nhw SIMATIC ET 200 hodc drive v&i thoi gian dap &ng
cwc nhanh. Trong mét hé théng DP PROFIBUS chung
tdi ¢6 ludn ludn 1a mot mdi quan hé Master - Slave. DP-
Master 1a mét bo diéu khién thong minh giébng nhuw mot
PLC ma diéu khién 10 tir xa.

PROFIBUS dwa trén cac khdi vat ly khac nhau nhw
RS485 |a nhirng thiét bi dwoc két ndi véi chudi xich vong
hodc quang v&i cau tric mang dwdng thdng hodc cay,
vong.
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Hinh 1: PROFIBUS Ca-
ble v&i connector tao nén
mot chudi xich.

M6t bd phan PROFIBUS c6 mét s6 lwong téi da 32 thiét
bi két ndi v&i né. Sau 32 thiét bi 1a mot repeater PROFI-
BUS can thiét d& lam méi céac tin hiéu truyén théng. S6
lwong téi da cla cac thiét bi trén mot hé thdng PROFI-
BUS hoan chinh la 126 tram. Thuwéng mét trong s6 d6 1a
DP-master va la mét trong nhirng tram ky thuat ma lam
cho no khac 124 DP-slave ma cé thé lam viéc voi mot
DP-master.

Hinh 2: b6 repeater PROFIBUS
chudn doan lam mdi tin hiéu
PROFIBUS, tao mét Segment
mé&i va thém vao mot chuan doan
tuyén tinh.

PROFIBUS la mét hé thdng nhanh véi mét téc d6 bus
lén dén 12Mbps, tbc do truyén tai xac dinh chiéu dai cap
cla cac phan doan PROFIBUS. Vi du, trén chiéu dai tdi
da 200m c6 thé 1a 1,5 kbps, sau khi 200m nay, repeater
yéu cau mé rong thém 200m nira.

M&i PROFIBUS-DP slave c¢é thé dwoc st dung doc lap
trén hé théng k§ thuat béi vi mdi DP-slave cung cap mot
tap tin GSD c6 thé dwoc nhap vao béat ky hé théng dé
la PROFIBUS c6 kha nang. D6 la mot diém lam cho ca
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nhirng nha cung cap ky thuat déc lap.

PROFIBUS-PA

PROFIBUS cuing véi PROFIBUS DP va PA hé tro tw
dong hoa lai va do dé phu hop cho tat ca cac trng dung
cong nghiép xt ly ma khéng gi¢i han. Profile ¢ng dung
thiét bi PA dwoc phat trién cho cac thiét bj xiv ly lien két
chat ché v&i ngudi dung. Profile nay 1& mot tiéu chuén
nha cung cép trung lap cho mét dai cac thiét bi rong nhuw
cac van diéu khién va thiét bj do lwong ap suét, nhiét
dd va dong chady dwoc sir dung trong cac nganh cong
nghiép x ly.

PROFIBUS-PA lam viéc v&i cung layer giao thirc nhw
PROFIBUS-DP. Sy khac biét Ia bus vat ly. PROFIBUS-
PA st dung phwong phap Manchester Bus Power (MBP)
dé giao tiép. Pidu nay nghia la ngudn dién cho thiét bj do
lwdng va di liéu trén cung mét cap.

DPé chuyén ddi layer vat ly RS485 sang MBP thi doi
hdi mét PA-Coupler. Nhw mot repeater PROFIBUS, PA-
coupler ré rét trén mang lwéi. Bang cach sir dung DP/PA-
Link, c6 th& mé mot mang lwdi phu méi hoan thién vi DP/
PA-link vira la mot slave trén PROFIBUS vira la master
cho PA. Trong trudng hop nay cé thé mé& ra mét mang
lwoi da PROFIBUS-PA.

Trén PROFIBUS-PA, cé nhitng kha nang khac nhau
cla cac layouts mang luéi. T mot két néi don 1én dén
coupler dy phong va ngay ca két néi vong cling cé thé.
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Thanh c6ng cua PROFIBUS

DAu hiéu tét nhat cho sw thanh céng cla thé gi¢i PRO-
FIBUS la dwoc c6 nhirng diém dang chi y: hon 2,500 san
ph&dm PROFIBUS ti vai tram nha cung cép hién c6 hién
nay. 2010, co s& lap d&t cla san phdm I&n hon 31 triéu
thiét bi dwgc str dung thanh caéng trong hon niva triéu trng
dung trong tw dong hoéa san xuét va qua trinh.

Puoc viét béi Bernd Lieberth, nguoi truyén ba PRO-
FIBUS/PROFINET cho Béng Nam A va quan ly cta hiép
héi PROFIBUS khu virc Bong Nam A.

Success of PROFIBUS

Before the Fieldbus Standards, automation was done with central automation structures.
A lot of direct wiring to the central automation stations was required. A lot of proper solu-
tions, like special communication driver needs to be available to communicate between
these automation stations that causes limitations and inflexibilities. Out of this experience,
the demand for an open and vendor-neutral standard arises and this started the world of
open Fieldbus communication through PROFIBUS.

The PROFIBUS Association was created in 1989 in co-
operation with different automation vendors. PROFIBUS
was also supported by the German Government as a proj-
ect to bring up an Industrial Standard.

The PROFIBUS Association has a global setup with 27
Regional PROFIBUS Associations; one of them is locat-
ed in Singapore and responsible for the South East Asia
area.

PROFIBUS is the international standard (IEC
61158/61784) for the field level. It is the only Fieldbus to
allow communication both in manufacturing applications
and in process-oriented applications. With over 31 Million
installed nodes, PROFIBUS is the number one Fieldbus in

the World.

There a many benefits of a Fieldbus solution. A conven-
tional wiring of a 4-20mA device has many wiring point like
junction block, terminal block, 10-Module and so on. With
a Fieldbus solution like PROFIBUS this wiring will be de-
creased to two wires which is the bus cable.

Another benefit is the central engineering. With Fieldbus
it is possible to configure the process devices via the net-
work instead going directly to these devices and configure
them on site. Standards like EDD (Electronic Device De-
scription) or FDT (Field Device Tool) are available to uni-
form the configuration and reduce the Software tools to
one framework. With this kind of possibility the devices can
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be configured and parameterized, all this from one central
point of engineering. This reduces the handling of Software
tools and also training for maintenance personal.

A PROFIBUS solution provides also a wide range of
diagnostic and maintenance possibilities, which makes a
plant more robust, with less downtimes. Those are the best
requirements for Asset Management.

PROFIBUS DP

DP stands for decentralize peripheral and is used for
connecting distributed field devices, e.g. SIMATIC ET 200
or drives with extremely fast response times. In a PROFI-
BUS DP System we have always a Master — Slave rela-
tion. The DP-Master is an intelligent controller like a PLC
which controls the remote 10's.

PROFIBUS is based on different physical mediums like
RS485 were devices are connected with a daisy chain or
fiber optic with ring, tree or line network structures.

A PROFIBUS segment has a maximum number of 32
Devices connected to it. After 32 Devices a PROFIBUS re-
peater is required to refresh the communication signal. The
maximum number of devices on a complete PROFIBUS
system is 126 Stations. Typically one of them is the DP-
master and one is the engineering station that makes it an-
other 124 DP-slaves which can work with one DP-master.

Picture1: PROFIBUS Cable
with connector to build up a
daisy chain.

PROFIBUS is a fast system with a bus speed up to
12mbps; the transmission speed determines the cable
length of the PROFIBUS segment. As an example, on a
1,5kbps a maximum length of 200m is possible, after this
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Picture3: A Screenshot of a PROFIBUS configuration from Si-
MATIC STEP7? the engineering tool from Siemens.
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200m a repeater is required to extend for another 200m
and so on.

Each PROFIBUS-DP slave can be used independently
on engineering systems because each DP-slave provides
a GSD File which can be imported in any system which is
PROFIBUS capable. That is another point which makes
even the engineering vendor independent.

PROFIBUS-PA

PROFIBUS with its PROFIBUS DP and PA variants sup-
ports hybrid automation and is thus suited for all process
industry applications without limitation. The PA devices
application profile was developed for process devices in
close coordination with the users. This profile is a vendor-
neutral standard for a wide range of device types, such
as control valves and measuring instruments for pressure,
temperature, and flow used in the process industries.

PROFIBUS-PA works with the same protocol layer like
PROFIBUS-DP. The difference is the bus physic. PRO-
FIBUS-PA uses Manchester Bus Power (MBP) method
to communicate. That means power supply for the instru-
ments and data on one cable.

To transfer the RS485 physical layer into MBP a PA-Cou-
pler is required. Like a PROFIBUS repeater a PA-coupler
is transparent on the network. By using a DP/PA-Link, it is
possible to open up a complete new sub network since the
DP/PA-link is a slave on PROFIBUS one side and a master
for PA on the other side. In this case it is possible to open
up multiple PROFIBUS-PA networks.

Picture4: DP/PA-Link
and DP/PA Coupler.

On PROFIBUS-PA there are different possibilities of net-
work layouts. From a single line, up to coupler redundancy
and even a ring redundancy is possible.

Success of PROFIBUS

The best evidence for the world wide success of the
PROFIBUS story is given by some impressive figures:
More than 2,500 PROFIBUS products from several hun-
dred vendors are available today. As of 2010, the installed
base of the huge product variety is greater than 31 Million
devices which are successfully used in more than half a
million applications in manufacturing and process automa-
tion.

Written by Bernd Lieberth, PROFIBUS/PROFINET Pro-
moter for Southeast Asia and Secretary of the Regional
PROFIBUS Association for South East Asia.
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PROFINET giai quyet
cac van de thong
ham tai nha may thep

M6t nha may san xuét thép & Alabama muédn kiém soat
xe ch® cudn thép tr mot bai cung cép théng qua mot
dwéng hAm nira dédm dén khu vire ché bién. Cac xe duoc
didu khién khong day nhung ho gap khé khan duy tri két
ndi trong dwdng ham. Giai phap la st dung PROFINET két
hop vé&i cap ddng truc bj ro ri.

"T& mét quan diém thiét k& va ciu hinh, chang téi danh
gia cao tinh linh hoat cia PROFINET," Alex Lynch, phé
cha tich cta Prism Systems, Inc, mét cong ty dich vu k§
thuat cho biét. "Chung téi cé thé str dung mét cu tric lién
két bus treéng truyén thdng véi mot xwong séng truyén
théng, c4u tric sao cho mét mang con, hodc c4u tric vong
khi chiing ta muén két néi phwong tién truyén théng khéng
can thiét."

Kha nang thich ’ng PROFINET dé& céu tric lién két
mang tiéu chuén ciing lam cho né tr& thanh mét sv lya
chon tuyét véi. Lynch trich dan sw dé dang tich hop cac
hé théng san xuat (MES) va co s& ha tAng kiém soat cla
khach hang. "Khach hang nay da dwoc sir dung PROFI-
BUS, vi vay ching toi chi don gian la thém mot thé vao
PLC cta minh va chung téi dang néi dén PROFINET,"
Lynch néi. "Khéng can cAu hinh lai mét cach dang ké. Biéu
d6 cho thay rat manh mé."

Chan doan dwoc xay dwng trong PROFINET téng téc
do cai dat va phat hién van dé. "Cé nhirng tinh nang 1a vo
gia. Phai mat it hon 20 phut dé phat hién ring mét phan
clia cap déng truc da dwoc cai d&t khong chinh xac va
giai quyét van d&." Mét lgi thé khac 1a PROFINET dé dang
khép vao co s& ha tAng CNTT. "Khi chiing t6i gii thich
réng dé la dwa trén Ethernet va s dung cac thanh phan
tiéu chuén va dia chi IP, CNTT c&i m& hon dé kiém soat hé
thdng," Lynch chia sé thém.

PROFINET solves
tunnel connection
Issues at steel plant

A steel manufacturing plant in Alabama wanted to con-
trol carts carrying steel rolls from a supply yard through
a half-mile tunnel to the processing area. The carts were
controlled wirelessly but they had trouble maintaining con-
nections in the tunnel. The solution was to use PROFINET
in combination with leaky coaxial cable.

"From a design and configuration standpoint, we ap-
preciate PROFINET's flexibility," says Alex Lynch, vice
president of Prism Systems, Inc., an engineering services
company. "We can use a traditional fieldbus topology with
a communications backbone, a star for a subnet, or a ring
when we want redundant media connections."

PROFINET's adaptability to standard network topologies
also makes it an excellent choice. Lynch cites the ease of
integrating the customer's Manufacturing Execution Sys-
tem (MES) and control infrastructure. "This customer was
using PROFIBUS, so we simply added a card into his PLC
and we were talking PROFINET," says Lynch. "There was
no significant reconfiguration. That's powerful."

PROFINET's built-in diagnostics speed up installation
and problem detection too. "Having those features was in-
valuable. It took less than 20 minutes to detect that a sec-
tion of coaxial cable had been incorrectly installed and re-
solve the problem." Another advantage is that PROFINET
fits easily into the IT infrastructure. "When we explain that
it's Ethernet-based and uses standard components and IP
addresses, IT is much more open to control systems," says
Lynch.

"There is a growing need for the MES and MRP (Material
Requirements Planning) systems to have access to pro-
cess information," adds Lynch. "The only way is through
an Ethernet-based connection. PROFINET is the only
technology that has the reliability and flexibility to connect
disparate systems.
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