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BEOGH PROFIBUS

The fieldbus for Totally Integrated Automation

FROFIBUS
Introduct imn
FROFIBUS PA

PROFISAFE

Central mgineering
of Process Devices
Comparism analogue
versus Fleldbus
Device Diagnostics

Goods
out

Process | EENN

YVendors and Products in

Upstream ] [ Mainstream | Downstream

< Integrated field communication via PROFIBUS -

PROFIBUS is the Process Fieldbus that allows total plant
automation and is based upon one communication protocol.
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L2006 pROFIBUS
One Protocol - Different Physical Layers

FROFIBUS
Introduction
FROFIBUS PA

PROFISAFE Physical layer | Application

Central mgineering
of Process Devices
Comparism analogue
versus Fieldbus PROFIBUS DP |Fibre Optic fast, long distance, RFI immunity

Device Diagnostics

FROFIBUS DP |Copper - RS485 | for standard applications

PROFIBUS DP |Copper - RS485 | connects remote I/Os and DP/PA Links

YVendors and Products ; ; ) i
Intrinsically Safes in hazardous areas with safe areas

PROFIBUS PA |Copper- MBP safe and hazardous areas, powers field
Manchesisr Coded devices, flexible topology, profiles provide
interoperability and interchange-ability

FROFINET™® Ethernet mapping of PROFIBUS protocol
on Ethemet

s barcdwrcl 4o in preogriees
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BFEOGE PROFIBUS

Technologies

PROFIBUS
Introduct imn
PROFIBUS PA

Spnlet shion
Profies |

PROFISAFE

Central mgineering
of Process Devices

Encoder

Weighing & Dosage
[ ) [T |

PA Devices
Remote VO for PA
SEMI
PROFldnve
Ident

Comparism analogue TTIL E i
versus Fieldbus ; ; = =
Device Diagnostics = e
YVendors and Products
.-".;. (e BT QETRmCiR Agpst Ghan =riolilig | Gapy r i)
Frofies | PROFlIsafe, Time Stamp, Redundancy, etc. =%
S 8 ' f
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BOOGO PROFIBUS
' Fundamental properties

PROFIBUS « Speed of PROFIBUS DP is adjustabla
Introduct imm up to 12Mbit/s
PROFIBUS FA « Each PROFIBUS DP allows up to 123
. i-ir:atgrﬂt‘.-ua rial E1 et | Fast Ethernet slaves
PROFISAFE « The DEfPA-Link 15 one DE-Slave with
up to 30 process devices (PA-Slaves)
Central smgineering Controller per |-r"'_ _ o
of Process Devices o Each PROFIBUS DP sagment with
P ————— PROFIBUSDP RS485 allows connection of 31 slaves
Comparison analogue Slave T e
versus Fieldbus 1l Fibee Optic RS485 " RDE0S SeQMINLE A6 Cas dusng
Device Diagnostics — — '—r—.]]]] repaaters
JEvice Dagnowk R8s TR « Length of one RS485 segment is 200m
: . @ 1 5Mbitls
YVendors and Products - » Fibre optic and RS485 segments are
LM - O LM = ;
- Reamaota 110 CFFPA-Link connected using Opbcal Link Modules
(OLM)
e . [I] « Fibre oplic segments can have a length

4 1o Eﬂr"-‘tl P¥ up to 2 Skm

I !
- s Fibre oplic segments can be cascadad
Process Devices . $88 using OLMs
|5 2

» Fibre oplic buses can have a ring
S CIUré

I e Al

T
||| PROFIBUS DP Slaves
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E_l PROFIBUS - Integration of Remote I/Os, HART
' Motor Control Centres and local operation

PROFIBUS
Introductjimn
PROFIBUS PA Systembus trial Et ' ! « Remote 1/0s, MCCs and local operation ara

I ntegrated for automation via FROEIBLS

PROFISAFE

Central mgineering
of Process Devices
Comparism analogue

‘ " atrG| e
&
1 Remote 1O —>

« FROFIBUS talks the HART Protocol

versus Fieldbus digital 1103 - existing Process Devices can be integrated in
Device Diagnostics analogua |'0s central engnesrng
with HART wp protechon of past mvestment!|

YVendors and Products

|I‘—Fm

S— |
HART &

-...._ Motor managament « Mator Control Centra (ML)

= DCEl Operabon
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ﬂ Integration of Process Devices
' via PROFIBUS PA

PROFIBUS | - - « The DFIPA.Link connects the
Introduct ion Systembus : ' fast PROFIBUS DP [upto 12

FPROFIBUS PA -1I:-|L:=. and FROFIBLU
11 25 khit/s
PROFISAFE Controllar . :ar.r' EF‘:'F'n-LlnL Can conneact
up [0 9 FROFIEUS FA using
. - DEPA.Couplers

Central mgineering

of Process Devices = DRFA-Couplers for safe and

rarngaous aregs ca ¥ i

Comparison analogue ”“ neza d':l‘ areas can be moed

versus Fileldbus i EI:  DRIPA-.Couplers ara compact
PP A-Link = devices providing the following

Device Diagnostics
funcinns

SWap rn-,- sical laver from
RS485 to MBP

- gJakvanic ISolation

aparaton of safe and

hazardous areas

. |'-r-’.-n1n=.- CLTTEn ol [h-&- LS

= Upto 31 process devices can
be connacted to each DEIFA-

YVendors and Products

Limk
_ i = The maximum 15 10 Connect
u - @ = more than 3600 Process
. N Devices to one PROFIBUS DP

_ Temparsyr
288 Analyser

Pressure Leve
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PROFIBUS
Imtroduct jimn
PROFIBUS PA

PROFISAFE

Central mgineering
of Process Devices
Comparism analogue
versus Fieldbus
Device Diagnostics

YVendors and Products

SIEMENS

PROFIBUS PA
Length of the bus

DPFFPA-Couplers

D - Safe area

DP/PA-Link

-

—afa area 560 m

proFiBUS PA |

Hazardous area 680 m

Length PROFIBUS PA:

The DFPA-Couplers provide the

avadable vollage

The minimum vollage for a
FPROFIBLS PA device is 9V

TrI-E".']-'l:'.Hf.Z:'I impedance of the bus catie
for FROFIBLUS PAIs 44 22 /km

Caculation of the bus length 5 basad
upon Ohm's |aw

Assumption

The DRPA-Coupler provides it's
madmum cument

This allows to add more field devices at a
|ater date

The maamum length of FROFIBLUS FA
includes the total length of all drops

The maximum length of a PROFIBUS PA is 1900 m. Following design rules for real
plants the total length of a PROFIBUS PA 15 560 min safe areas and up to 680 m in

hazardous areas.

PROFIBUS - The Fald b foe Tohdly [n%egmied Autcmation

Bof 26150002



LEEOEH  pPROFIBUS PA
- | How many devices can be connected??

PROFIBUS » The available current for the fiald devices is
Introduction provided by the DP/PA-Couplers

FROFIBUS PA )
= Typeca current consumplion of process gevices

e Bus powerad 12 mA
FROFISAFE . DP/PA-Link with Dewices wath separale

_ DFIFA-Couplers power supply 10 méA
Central mgineering .
of Process Devices * Design guide

Available current: ota curmant -r'.f-!'u-.;l._r*.'j-Tu.':r x1 all devices
connected to PROFIBLS FPA must ndt excead

the available curent provided by the
DR A-Coupler

Comparism analogue
versus Fieldbus

Device Diagnostics Safe area 400 mA

YVendors and Products « Example 110 / 12 mA = 917 bus powered

CErvICes

PROFIBUS PA

Hazardous area
@b classifed 110 mA

Up to 9 bus powered devices within hazardous areas can be connected to one
DP/PA-Coupler.

Up to 31 devices within safe areas can be connected to one DP/PA-Coupler.
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LE050 PROFIBUS PA

The barrier concept

PROFIBUS
Introduct jimn
PROFIBUS FPA

PROFISAFE

Central mgineering
of Process Devices
Comparism analogue
versus Fleldbus
Device Diagnostics

YVendors and Products

SIEMENS

DP/PA-Link with
DFPA-Couplers

PROFIBUS PA EExe

PROFIBUS - The Fald b for Toadly [n%egmied Autcmation

The bamear concepl allows 10 connect up to 31
process dewvices (o one high cument backbone
FROFIBUS PA

Backbone PROFIBUS PA s connectad 1o
Damiers in hazardous areas via bex @
Barriers produce intnnsically safe PROFIBUS
A sagments

l':'ln'u' et DErOEs Can o I'l-'J O e [ri-nj I_-:'
FROFBELUS PA segments pant 1o point

Short crcult in one segment does nal inlererne
with other segments

Barriers can be cascaded

Earriers can replace unchon boxes

Length of PROFIBUS PA 15 reduced

% PROFIBUS PA intrinsically safe

T of 260 T30
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BFEEGEO  PROFIBUS PA und FISCO
| ' Plug & Play in hazardous areas

FROFIBUS s FISODO
Introduction Fialdbus Intrinsically Safe Concept
FROFIBUS FPA Model of an mininsically safe faldbus

= FISC0) s a s a prerequisite for an intnnsically safie
FROFISAFE

Ill_l:l"tﬂ"'..'\_

Central engineering s PROFIBUS FA conforms to FISCD
* 1 : (R T

of “rocess Deviees « PTB approves conformance to FISCO
Comparison analogue
versus Fieldbus * Prondad all products used for @ PROFIBUS PA
Device Diagnostics sagment conform to FISCO then

- Calculabon of mauctvity and capacty 15
YVendors and Products not necessary

- Instruments ¢an be added & a later ime
Inspacton of the sagment 15 Not needad
- PROFIBUS PA 5 intnnsically safe after devices
have bean changed
PROFIBUS-PA '

intrinsically safe

fo
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BFEOGH  PROFIBUS PA

Topology and installation

FROFIBUS

; » Maamum kength of drops 15 20 m
SRLTUCV This ncludes drops off chicken
FPROFIBUS PA To0t
l_._'w._'%
PROFISAFE {:uEIf = The use of professiond
— instanalon equipment IS SIrongey

of Process Devices  HIBSCHMANN o
Comparism analogue . TURCK or

- SIEMENS, et¢

- . - = recommended, i e. from
Central mgineering . '@ @' EE_  WEIDMULLER. o
' e

viersus Fileldbus
Device Diagnostics

» One common potential ground is
RETm

T o Mulbpde cConnections to this

potential ground is strongly
reaC O enched

YVendors and Products Chicken ool

PROFIBUS PA T.connectons

Paotential ground -_—
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BEOGEN  PROFIBUS und PROFISAFE
' " The faillsafe Process Field Bus

I‘: |1.’ i) I".[HI.I."; = F-_I':.|-:"_.|r & COMmImUnIcahon t.:.
Introduct imn i B _ _ IECE 1508 via PROFAELS
PROFIBUS PA System bus : : - - »

| . Joexistence of standard and
- j fanlsale communication

PROFISAFE - .
Fallsale Lontroller *» Falsate contrallers and falsafe

remale 05 providing
SIL 1 1o SIL3

Central mgineering
of Process Devices
Comparism analogue o Cosxistence of standard and
versus Fieldbus fanlsate applicatins in

I e i - "
TJFTiI.-F T.'li:!ﬂ'ln'?t s F:'I:‘I'I'I'I:T!l .Ill:l :En- ofa 1D ! ] LB LT ElZII..[I:I”E'
Fadsasle - .

Redundant architectura for high

| I
Vendors and Products avallability possible
_- Thia «  TUV ceifiad
Link
HOFIBUS PA = Frototypes lor FROFIBUS FA

I undsr Gesaloomant
Failsafe E
L it "

swilch T

) é
Failsale -ﬁ

Transmilter
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BREGM PROFISAFE

Possible failures and remedies

YROFTRITS - =

FROF “fl.h ~~.Remedy Lonsecutive | Tme Out | Codename for Data
Introduction e Number | with Recaipl | Sander and _OnSistency
PROFIBUS PA Falure type Receiver Check

PROFISAFE
R epattion

Central mgineering

of Process Devices IE":’:“"E":'" | |
Comparison analogue | BEEEEE
versus Fleldbus

Device Diagnostics Re-Sequencing

i o rmre | Data Cornuption

Deslay

Masquerade (standard
message mimics failsafe )

FIFO failura within
Router

PROFISafe enables failsafe communication between failsafe applications using the
standard PROFIBUS protocol

SIEMENS

FROFIBUS . The Fald bas for Tohlly [ntegraied Autcmaton Taof 2807 0000



PIrRJOJF ﬂ |
PROFIBUS .

Introduction I—‘

PROFIBUS PA
i

Opersor
Station

Engneanng Stabon
with SIMATIC POM
Devicea

Descnpbion

orsterm :

PROFISAFE

Central mgineering
of Process Devices
Comparism analogue
versus Fileldbus

Controller
Device Diagnostics
YVendors and Products

=armiobe S0
mit HART

410 20 mA

SIEMENS

PROFIBUS - The Fald b for Toadly [ gmied Autcmation

Central and open engineering of Process Devices

Houting funchon enabiles
communication between
central Enginaenng Station
and Frocess Devices

SIMATIC POM = tool ol
Asset Management, 1@
- configuration of Frocess
Devices
- [EC:[JI'I'Z'EJI'L and Mantenance
- Loop check
Manager of central daa
base for Process Devices

Inteqration of Process
Devices is via Davice
Descnpons (ELD)

SIMATIC FOM s opean for all
manut aciurars

150 260 17.0002



L8050 SIMATIC PDM

Connection pmnts - mteg rated and stand-alone

FROFIBUS _ ATIC

th Engneering g Al . Oparatos
troduct f " = -
T.n.r.!.'l 1uu l"" : é Srahar S . TROM -—l—'] Sxation st bus
PROFIBUS PA - — I .

— : | . EE —
PROFISAFE
.._- .-rl.lll.' lTlr
- ptdene Process Devices on
el — - cess Devices on
- !"Il..[I H] Hlﬂtll.l o |.[I|.'. a ‘@ —_— ] LT Sy | ['uﬁln:-& I.‘-.'I"Ir'-.!..'aﬁl' I
of Process Devices POM  of SIMATIC: PO Hw,

Comparism analogue
& PD;I..I'\

versus Fleldbus

Device Diagnostics "
YVendors and Products m > F-E-":
J - s
] .— T — _. — -ﬂ, - FDM
I T
I Hamote O L

qr = ::',"‘ R i ART Contrlbar HART-Mulbplexer
§ -|'_|. -;I l.-l_’..jl_l._u” ||-Jnt )

=
Lial rmociules 4
Link

o —

SEBAATIC

oA

B T1]
| I S * RIRIATIC

|
|
. —w A
E ifﬂﬂ !i _I M.;*h- 1K 'f'.”-m

| ]

9
H
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BFEOGEO  PROFIBUS and T

SIMATIC PDM - Process Device Manager
FPROFIBUS

TR TN W L

Introduction e — oA BT TR
= MATIC PDM i
FROFIBUS FA k5 kb 0w suttable for o
T T i === =
S . s T ::“h = = — 0 PROFIBUS and
PROFISAFE . =TT, HART Davices
'-1_:;- = m Wbl ela =0 _ ) e Limform Humean
— prory (5 N b SR
Central mgineering el i E:.;.M b | ! | prnn Machine Interface for
= - a i L 5 .
of Process Devices avea 4 i ES e esnten Frocess Levices
- e e Rt = & B ¥ ! irom cfferani
Comparism analogue i e e wirker Eerey : [t T
) . ik L [Foden am b T yspian Man uiaCiurers
versus Fieldbus i oy oty e SR | penann SIMATIC POM 8
= = = = d e T n T ¥ 1 | 0§ [ ] : H i L L. l'
T = SR e L I .
Device Diagnostics i "_ - = l--: :::'::H r .: anir | "E.nlr: access all
_ . Sty - e parameters of all
Vendors and Products T fomr o W M 2 e Frocess Dewites
FRERE R TS . & N il -
l'rr'-:f"'-'l-"-"ll"l Co i Crlerurster e I g L fr-.'h'-'r (2 p':r"'-1 LT
s = Lnspmmg ! . . .
T i — Py pearform al methods
:::.l: ‘_ a -lhﬂh"l I |_|1 I..'I_. i :I':'.'r.ll_..l.t
it - calbration
R Ty | LTSN PR . rasat
e g e 18 26 o 30) display
Meanas I = SIMATIC POM
= N Bavibele g L LT L T o n
e kP " Proviges &ase Of usSe
*‘Ilhm-vl1 n"“-'i"':"l' et
g
B 4 v
-
N g =il
e e |
—_—

Jm b el w0 Hia 3 e
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BFEOEE  SIMATIC PDM

Integrated graphic functions
PROFIBUS

troducti

Lol L Verlaushirve |
PROFIBUS PA

Tamg 58,85 °C
PROFISAFE

IS

"

Central mgineering
of Process Devices =

Comparism analogue
versus Fieldbus
Device Diagnostics

100

YVendors and Products

(]

Sensomvart [7C)

-100

138 1039 1040 1041 1042 10043 1044 1045 1046
11/4/99 Time 1104099 M|

Behisgllen | b

= SIMATIC FDM provides a graphic for process variables end charactensiics
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FEEOGENO  SIMATIC PDM
Integrated devices

PROFIBUS
Introduction
FROFIBUS PA

o SIMATIC FDM includes
SIMATIC PDM Geiateautwabl libraries for nearly al Process
Devices that communicate

HART [eratel stalogr 742 Erirags (432 Gerate) PROFIBUS. HART

PROFISAFE | [- I

| &
[}
=
R

[.Fl:":.'i.-..‘-'i'i""ll:l:_i:::-:il' B Library of HAR
+ NS R Ela . F.
Central mmgineering & SIEMEMS ADCIoChen Lommunication Foundation

& [ L = i, [ E T e T
of Process Devices = HCF S '”'. e Jlm .1'1“.'|”|’. :
————— + ACCUTECH PO Du00%e] SCOPe Of SUpEey Of SIMATIL

o oy - P - L] Lo —_

Comparison analogue ANDERSON JD: Dw00Sa| Hile POM

versus Fieldbus APPARATERAL_HUNDSBACH [ID: Ow00T1)
Device Diagnostics # BAILEY FISCHER AMD PORTER DD 0mD0712)
+ BESTA JID: Ou06E]

5 BOPE AND REUTHER_HEINFICHS DD Dhi0e]
+ BROOKS_INSTRUMENT [ID- 0wd00a]

§ BURKERT DD: Ow0078

+ DELTA JID= Ds{000e]

# Db POy 007

+ DRAEGER PO 00052

# DRE<ELERDOE [I0: Ou0de

+ DYMISCO DO 000721
ECKARDT QIO OwO0M]

I-

YVendors and Products

+

o | _Katsogimpon . |

Beichieburg

Eeitelommmer

SIEMENS

PROFIBUS - The Fald b S0 Tohlly s gmied Autcmation 1Woenioao



I
__Mﬂ Conventional Instrumentation

via 4 to 20 mA - The Information Gap

FPROFIBUS

Introduction

PROFIBUS PA | ' 1
Operator | Engineanng Interface to Emarprmu—, 8

_ - — — statons -_— =tation — Kesource Flanning ;  Office n-;,---'

FPROFISAFE i il i 1

Central mgineering - - | -

of Process Devices |

Comparism analogue '
versus Fieldbus

- - . & Controllers
Device Diagnostics

YVendors and Products |"" | FROFIBUS DF

l]][l] Ramoate IO
a | -
4-20“1#. @ E |n Frocess
m - D&vlces

ol LT
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GEEGEDI PROFIBUS PA closes the Information Gap

between field and Control System

FROFIBUS
Introduction
FROFIBUS FA v
| Oparator | Engneang | Interface to Enterpnsa - E
PROFISAFE - Stations i Station — Resource Flanning .= ifice I,:'::.".,H
] el
Central mgineering
of Process Devices ] | |
Comparism analogue I I | |
versus Fleldbus [
Device Diagnostics | e e @ Controllers
YVendors and Products 1 | M eroFIBUS DP
i‘ ﬂF‘.‘F‘A Lk ROEIE |
I - Multi v ariable
Central Bi-directional P

Digital En,gl-“r'ng = Communication - Diagnestic Lommunication

Process

Variables |

l ; L L i " '|
9 _ E i = FTOCess
© I o5
‘sama i i
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PROFIBUS
Introduct imn

FROFIBUS PA
PROFISAFE

Central mgineering
of Process Devices
Comparism analogue
versus Fleldbus
Device Diagnostics

YVendors and Products

SIEMENS

Diagnostic sensor failure, device failure, overload
PROFIBUS PA versus 4 to 20 mA

SITRANS T FROFIBUS DF
Transmittar i
for temiperature

Onhne Diagnose provides instant

Sensor nformabon regardng nature of falure

= Failure can be cured immediataly

/ = Falure can only be idantified

= e 1 =
IE1E‘I‘I'J.r fanlure signal is cutside 4 to 20mA
* Device lalure
« Ovarload PROFIBUS DI = Local inspechion of measunng point is

ML eSS0y

Elminabon of failure 15 Gslayad

35;3\ N ]]
é ..% > A mMA or < 4 mA I‘

N
— s::"‘:.‘::"'?

PROFIBUS . The Feld b for Tohlly [segaed Automation Lol IRV R




BEOGEN  Recognition of irregular operating conditions
' PROFIBUS PA versus 4 to 20 mA

PROFIBUS

Introduct jimn

PROFIBUS FPA

SIPART P52

PROFISAFE . Valve positioner » Onhne Gagnoshc of PROFIBUS PA
MECOONISes Imemps diatady Iraguilar operating

Cconabons

Central mgineering
of Process Devices
Comparism analogue
versus Fileldbus

]
ﬁyl?

YVendors and Products

a2 = Problem can be cured immediately

« Loss of mstrument air
« Ambient temperature oultsade spacficablion

o AEIR 1S e = IrreQular operalng Condmons will nol be
x\ PROFIB -rn—l identified
Ramota /O IIU

4 o 20 mA

SIEMENS R
3ol 80T

PROFIBUS - The Fald b for Toally [n%egmied Autcmation




o i ﬂ - Process device requires maintenance
| | PROFIBUS PA versus 4 to 20 mA

H""'"--"'F“-"'-i"'; Valve positioner can monftor itsalf, the
T_"TT_?"""T"'" : e actuator and the vale regardng
PROFIBUS PA SIPART PS2 FROFIEBUS DF maintenance réquired

= DOnline diagnostic of PROFIBLUS PA
provides mstant i ommabon that
maintenance 5 required by Process
Dervice

s MMantenance Ccan e ]'_“IE-IT-I.'Ir't'r':-'-'I'J &5 aing
when it suks operation

Valve posiboner
FREOFISAFE -

DPYPA-Link

Central mgineering
of Process Devices

Comparism analogue
versus Fileldbus .{??" '
Device Diagnostics

« Valve lravel

Vendors and Products S e N

Travel timea, openfclose
Qperabng howrs of valve
excesd alarm Nmit in posiloner

= Maintenance depends on status of
Frocess Device

Frocess Device can not reguire
Remote UIC maintanance

ds zDmA

SIEMENS
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BEEEME SIMATIC PCS7 and PROFIBUS

oy Diagnostic display of Process Devices in OS

FPROFIBUS
Introduction
PROFIBUS FA

IR

PROFISAFE

Ceniral mgineering ' o 3 o
of Process Devices :

Comparism analogue

versus Fleldbus

~ = - :. F % [ [RECR= N :-':"ll."!-':'l' T, I
Device Diagnostics - v - o
. T ; Sy Ml TOr Frocess

Vendors and Products — : = Sy Lewicg, Ife ndcation
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BEEGET PROFIBUS

Vendors and products:

= "'"P‘"‘L‘:’Hil d I_I Imnd ﬁflpp & Reuther

FROFIBUS

TnTrndll-Tlﬂ'l .'Il‘=== .\ APV

FPROFIBUS PA Harbwant & Brawn

PROFISAFE BOSCH

_ ASICS = ormanc] JOXBORO
Central mgneering Bus Monitor—Camera

of Process Devices Commissioning—Certification wrr
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* more than 1000 companies are member of PROFIBUS International
* more than 2000 products for PROFIBUS are available
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