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About the presenter
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Name: Bjoern Moeller
Company: Siemens AG - Germany

P1 working group leader; “DCS Requirements”

Bjoern Moeller is product manager for the process control system
SIMATIC PCS 7

He has more than 7-years experience in development and appliance of
process automation products. He is responsible for product definition and
innovation of field bus technology.

Expertise: Achievements:

* PROFIBUS DP and PA * Release of first version of Pl requirement
* RS 485 and MBP technology specification for PROFINET in process

» PROFINET automation

 Distributed control systems (DCS) * Project management of DCS software

* ANSI/ISA S88 (Batch Control) components

« Companionship of complete product lifecycle for
SIMATIC field bus components
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Motivation / objectives

Initial situation
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Redundancy concept and benefits  JTRBEASFIL A

Economic aspects
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Conclusion
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The fieldbus network motivation

Fieldbus M 2% 7+ & HI 3l
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_I Motivation

Save space and costs 4l 132/3 lEﬂﬁlﬁ}zzlilH

“ ‘il-. .... S "---.-
Initial Situation .

Redundancy
Concept g '.4 I )
Economic I “ li'
Aspects — . I

3 g . - - I.l'I-.L.H ir '{wuﬂl 1h B
Outlook Rl el AL ,_,e-. o
Conclusion
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PROFIBUS PA already features ...
MAFRFE ...
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Cost and space savings AR = [0 H) T4

Motivation . . . . .
Less instruments using multivariable devices

_ Initial Situation

Less wiring
Redundancy
Concept Less I/O cards
Economic .
Aspects Less controller logic
Outlook
Conclusion
i PROFIBUS PA
PROFIBUS PA
4...20mA > -
m /

Digital
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PROFIBUS PA already features ...
MAFRFE ...

Free choice of devices due to open standard “F& [T N £ Ik FEE
Interchangeability 7] &4tk

Devices can be operated in device manufacturer independent mode according ,PA
Profiles* e.g.

counting
pressure
flow
level ...

Interoperability H#{EM:

Universal device description independent from DCS or device manufacturer

Download from

manufacturer parameterize ?
> >
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PROFIBUS PA already features ...
MAFRFE ...
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Higher Accuracy EikHiE

. Less conversions
Motivation

- 32 bit resolution, digital transmission
—l Initial Situation

No application specific measuring ranges

Redundancy
Concept
Economic
Aspects Conventional 4...20mA 4] 4...20mAF AR
technolo
Outlook 9y T -
o ] enlanl 3| [el=1] 38 I [
Conclusion b A . e
0...50 bar 0"'10 alf M D ] ﬂiﬁ;&fm I QEA$:8.9
A DI rPI B, — 1__Copes ==
@' 4...20mA 0...10 bar |} fi=
PROFIBUS PA —
Tl 1) enlah| 8 [cspel =] 36 EBITY =1 e @
0...50 bar I o Qu:i;8928
PA- : r
g A DI “’P :I I: Interface []
PROFIBUS PA
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PROFIBUS PA already features ...
WA ...

@ Central configuration, parameterization and diagnostics

FRAZ, SHUANSR
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PROFIBUS PA

TEYE
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PROFIBUS PA already features ...
MAFRFE ...

Online Changes 7FZg5
Add, remove, replace Devices

Plug & Play also in hazardous areas 7F 5 /i [ X 52 457 Bl 8 B FH

Definition of max. values (voltage and current) for a segment
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Motivation

_ Initial Situation

Redundancy
Concept Eieldbus Intrinsically Safe Concept (FISCO)
igggggic Neither recalculation nor EEx system certification required
Outlook
Conclusion 1| PA coupler
non-Ex (1000 mA)
W PROFIBUS PA Backbone
™ PROFIBUS PA {,\EI___,.F with increased safety (EEx e)
intrinsically safe I_
=} - e [ ‘\ ............... | ....... e
NN RN NN RN
PA coupler Field barrier
Ex version EEx e Trunk
(EEX i Output 110 mA) EEXx i Spurs S
. Ja039-
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PROFIBUS PA already features ...
MAFRFE ...

= High performance for fast control loops 7&fRiE 2 il [5] B% - 4 T0 H = Pk e
@ Two separated cycles on PROFIBUS DP and PROFIBUS PA
#EPROFIBUS DP fl PROFIBUS PA I [ & ¥R & 4H B Ji a7

p[EEE
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Motivation

_lInitial Situation

Engineering
Station
Redundancy
Concept Simple calculation formula for PROFIBUS PA
Economic cycle time = app. 10 ms x number of devices
Aspects + 1.3 ms (for each additional cyclic value)
+ 10 to 20ms (for acyclic class-2 master services)
Outlook
Conclusion PROFIBUS DP up to 12 MBit/s
2 msec
—=0,5ms = 0,5ms
— = 0,5ms i I
DP up-link PA _
Coupler Acyclic —cyclic
20ms —
DESSALInk PROFIBUS PA 31,25 kBit/s acyclic
10ms
o 5 s




MARE ...

p[EEE
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Motivation

W |EC 61508/11:

_lInitial Situation

Redundancy
Concept

Economic
Aspects

Outlook

Conclusion
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PROFIsafe on PROFIBUS DP

“ Process safety support with PROFISafe
1 PROFISafe s i 12 22 4= iR

PROFIBUS PA already features ...

@ The whole communication path to the field device is failsafe now!

™ No fail-safe-1/0Os required, less cabling

@

PROFlIsafe on PROFIBUS DP and PA
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... our customers expect furthermore

HI 7 5 =

p[EEE

T 8 Real alternative to conventional technology also covering high

available and failsafe applications

ERBARMEIERRY, RA "] M BR8N A e 2 s

Motivation

—Initial Situation —
F-Controller
Redundancy III II
Concept . 2003
I/0O Modules o
Economic T o
Aspects .III II i 2
m
Outlook I/0O Modules 8 ﬂ
redundant a
Conclusion
F-Remote 1/0
“ Enhanced diagnostics and seamlessly integrated asset management
support

SESRH S W SR R R B B B P

@ Prevention of installation faults (e.g. wrong termination)
Bk 3R (. AR Zim)

@  Online repair and update for topology as well

FEE I IME R 55 50T
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PROFIBUS PA redundancy prevents major potential faults
PROFIBUS PARIJUAR A] LA#E 5 3= 2 KV FE AL

Controller

L - 4

il DP/PA-Link

| PROFIBUS PA Bus termination

Effect

PA Coupler Breakdown of up to 31 devices
Short-circuit / wire break on trunk line Breakdown of up to 31 devices
Wire break on spur line Breakdown of typ. 1-4 devices
Short-circuit on spur line Breakdown of up to 31 devices
Missing bus termination Disturbance of communication

Chinese PROFIBUS and PROFINET Expert Days 2008 PROFIBUS_PA_Redundancy.ppt 13



Scalable redundancy concept

A R TUAR B

Coupler Redundancy
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[a
. . [a)]
Motivation @ Iﬂqlql PA Coupler,
m —
Initial Situation m a| [ JI]  redundant (M= master)
dund £/
2 ge undancy Redundant Active Field Splitter (AFS)
oncept ;
up-Link
Economic PROFIBUS PA -
Aspects Lﬂ@ Lg Lﬁ @ B Bus termination
Outlook : Ly l O Automatic bus termination
Conclusion .
PROFIBUS PA ring redundancy
o
o
n
2 r|r PA Coupler,
T o|| (o redundant (M = Master)
o Active Field Distributor (AFD)
o /‘ _
Redundant
up-link

PROFIBUS PA

O Automatic bus termination
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Higher availability with ring redundancy

H A7 = Al A PRI ARTTAR

p[EEE

NTERNATIONAL DP/PA-Link DP/PAZE#ESE

» redundant PRFOBUS DP connection

Motivation o TU4&PROFIBUS DPi%#:
Initial Situat 3 = PA coupler redundancy
nitial Situation -

2 PARAHILR
Redundancy L = DP/PA media redundancy

O —
Concept B PABEATUR
Economic PROFIBUS PA
Aspects >
O Short-circuit or

. Y wire break on trunk
Conclusion line
AFD AFD / AFD

O Automatic bus termination
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Automatic bus termination - how does it work ?

H ) 5 £k 28 — U] LI ?

T

PROFIBUS DP

PROFIBUS PA

AFD

aa 1 i e I
= ) )
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Online change possibilities due to automatic bus termination

T B 3.5 2 £ 7] DASEINAEZE BE XL
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Add new devices R

| —

Motivati . S
otvation Enhance line GEAH 2
Initial Situation 2l f i ;
rli L Enhance ring 7 RN
_IRedundancy
Concept
Economic PROFIBUS PA
Aspects
Outlook
AFD AFD AFD AFD
Conclusion - —
4Ul LT LICd
| i i i [FE'—'E{]

There is no need to reserve spare ports of the AFDs !

B Bus termination
O Automatic bus termination
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Enhanced fieldbus diagnostics

W58 KifieldbusiZ i
P/EEN

NTERNATIONAL PA Coupler as PROFIBUS diagnostic-slave based on GSD / EDDL
2T GSD/EDDI M, PARE&#FAI1EJPROFIBUSHIZ I % /-

Motivation

Initial Situation &M Data & 61 1531
_, Redundancy Redundancy state ' PROFIBUS PA-Mastersystern (5981

Concept Current value

iggggg"c Voltage value ﬁ[ﬁim'l

Outlook Shortcut und wire break

Conclusion Signal level

Local life list

Diagnostics through LEDs i i L ED#EAT 2 i
Shortcut or wire break

—> Support in determination of failure locations
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Seamless integration into asset management of the DCS

TCIaI B & 7EDC SR =& #irh

—
P/EEN pem——
INTEH'NAT.'GNAL Jush [~ 0101794 A=

Devices IS | — -

Motivation
| [ |
" . . e
Initial Situation - — =
_ : - : 1 ] = =
N Eedundancy i _ j <
oncept — - —

p 1 -\% f-{_;ﬂi
Economic - . -
Aspects . . . b, : S .- | — )

Detailed diagnostics BT —8prg L,
Outlook via device manager i -
. a7 B ef [l ] i
Conclusion
-
al# : .
Companent TAG Ava”able V|eWS:
good Description |&M
: Message Alal’m
Device Type DFIPA-Coupler X .
Manufacturer 0 D|agn05t|c
Commant Order Mumber BES7 157-DACH3-0XAD Param eters
_____ Serial Mumber
Install date Change Report
A L Maintenance
SW-Revision E1.1.8

FHEEF (G R EEEE (€=

P339 G00E"
32733 80
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Properties: FDC links (TAG)

General ] Device ] Uplaad to PCAprogramming Device I Download to Device I Change log I Import  Diagnostics | Document Manager ]

Central diagnostics with device management tool
& E T T iz i

Communication [Fcaod
[C1Failed

Device Status  [Fcood

[Device in test mode

CLocal override

[C1Simulation or substitute value
[CCut of service

[CDevice type mismatch
[CMaintenance alarm
[CMaintenance demanded
[CMaintenance regquired

[ onfiguration failure
[CConfiguration warning

[ onfiguration changed
[CIFrocess value alarm
[JFrocess value warning /
[Frocess value tolerance

Diagnostics - FDC links [Online)

1

Device

Last Check 28.09.2006 14:36:32 /

[Jnot redundant
Wlpassive
[Jactive supply
[Jactive conduct

Message Text

Standard
diagnostics

PRAEZ BT

I FPartner i

[passive

lactive supply
Jpulled f damaged
[Jactive conduct

I F'u:usitiu:uni

[w]left
[Jright

Errar i Shart circuit

Cw¥ire break

CCoupler damaged
[CIFarameter assianment errar
[CIFrocessvoltage missing
[1FA Redundancy errar
NRedundancymode Fartner
[C1Signal level bad

| Cloze

| | Messages I

Help

Update diagnostics

Ok | Cancel |

diagnostics

Chinese PROFIBUS and PROFINET Expert Days 2008
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Conventional setup for high available and fail-safe applications

A 5 AT PN IR 22 I P AR S A s

PI... Today’s architecture

NTERNATIONAL

AR IHEH

Motivation ) ) )
High available and fail-safe
el SEHal measurement (e.g. 2 out of 3)
N Redundancy
Concept A F-Controller
Economic =
Aspects
o
Outlook o
)
m
Conclusion g l
o
o
8 il
MQ F-Remote 1/0

Safe communication up to the I/O card

Safety and high availability requires multiple 1/O cards
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F-Controller %fﬂ,‘]%*@

Motivation

Initial Situation
e W DP/PA Link, redundant

N Redundancy
Concept

PROFIBUS DP

Cost saving architecture for high available and fail-safe applications

Tomorrow’s architecture

\ an,
D.
%s%")

Economic
Aspects

Outlook

Conclusion

loo?2

e
v |8 |E

Safe communication down to the field device
Safety and high availability on one segment
Allows combination of standard and PROFISafe devices

Chinese PROFIBUS and PROFINET Expert Days 2008 PROFIBUS_PA_Redundancy.ppt




Real alternative to conventional I/O technology

FEFNORAR K EIEE Y

p/EEN
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6 Remote I/O Stations
26 Al modules (8 Ch)
14 AO modules (8 Ch)

Motivation
MTA (Marshaled terminal assembly)

I/0 Module I—| ‘

Initial Situation

T 13 Al MTA
Redundancy 7 AO MTA
Concept /0 Module 3 Cabinets
. redundant
Economic N
Aspects \\A
Outlook
- . Redundant PROFIBUS PA (150 PA devices)
onclusion

PA Coupler, redundant
(max. 31 field devices)

5 Rings (5 DP/PA-Links)

40 AFDs -
1 Cabinet 0
>

Active Field Distributor

. B
33 % less costs for communication hardware (4 dev. | AFD)

T TVEEAF R AN T 7545 33%

66 % less space consumption _é%” %f -
% | |J

Further savings on installation & commissioning costs

AL RET B B A K A
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Central 4...20mA configuration vs. Distributed configuration with PROFIBUS

100%

50%+

Configuration costs

0%

Central config. with

4-20mA devices

4, . 20mAZEH X N PROFIBUSH 4340 2\ 25 1)

Cost
savings: >30%

Engineering
HAS

m Cabling
2357

B System dev.

RA

Distributed config. with

PROFIBUS

N 4-20mA &R &It NHPROFIBUSHIZME R &1

PROFIBUS reduces the costs in a typical chemical plant by >30%

ZEM S T, W PROFIBUSHE K >30% (1) % A

*Source: "The Value Proposition of PROFIBUS in the Process Industries”, David Humphrey, ARC, April 2005
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PROFINET will be the backbone for all fieldbusses
PROFINETH; sl A Frffieldbus B H AKX

p/EEN

grrarasy Initial premises of Pl Working Group “DCS Requirements”

PILEH BV KRB DCSTHK”

PROFIBUS won‘t replace existing fieldbusses, but will seamless integrate them
(investment protection).

PROFIBUS¥ A2 AR HLA 1Y fieldbus, {H & STl BRHEE G AT (R He%8)

Motivation

Initial Situation

Redundancy
Concept .. .. .
Intrinsic safety and bus-powering is already solved with PROFIBUS PA and therefore no
Economic requirement to PROFINET
Aspects v PR . S . e
g L PROFIBUS PAC, S S HLA T e 2 i 2 ittt DA PROFINET 347 75 3k
—1 Outlook ERP
| F..Es
Conclusion
Ethernet

f backbone

| W
ROFIBUS DP
o]

PROFINET




Key features for PROFINET in process automation

PROFINETZEEAE B i+ v B & ) gt

Configuration in Run (CiR)

Complete fieldbus integration

p[EEE

(o] 4 4L 3
NTERNATIONAL %ﬁ:ﬁ&%ﬁ E&E&éﬂ?&
Motivation
DCS I

Initial Situation

Redundancy
Concept Remote 1/O T Proxy
Economic _
ASpeCtS PROFINET E 1
Lo 0= og  H
_1 Outlook LI~ HART
Tyl
Conclusion m
Time synchronization & stamping Scalable redundancy concept
Fsf 1] [R) 2P AL A bR 25 Al LR

Redundant Controller

Controller 1 Controller 2 Controller -~
T «—» Ty Tl Redundant Network )
] 5 ‘]
[]

! Device with Device with
redundant singular
connectivity connectivity

System Master CIock Primary I Backup II
(GPS, DCF77,

Device Device

e L |
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Redundant PROFIBUS PA enables ...
TL&PROFIBUS PAEE ...

Fast and easy installation because of bus-powering
and automatic bus termination

HI T~ S it B AN B Bl 8 3 B 58 R AR ] B 1) 22 5%
Prevention of unexpected plant downtimes due to
scalable redundancy concept

BT AT RAIUARB SIS T 5%

Early fault recognition and preventive maintenance due to enhanced diagnostics and
asset management support

F 38 5 12 W e 0 R B 7 B ) S e R ks I B B R I L HEAT T 1 ) 4E

Cost- and space saving configurations as a real alternative to conventional
technologies (4 ... 20mA, HART, fail-safe etc.)
HE AR K HS R AEREARRNRIEERYD (4...20mA, HARTESSE)

Complete hardware configuration change in run without production downtimes
(including modifications on trunk line)

LR E SR AFASTAS RBAEEE (BREESIRT D

PROFIBUS and PROFIBUS PA are state-of-the-art and fit for the future !

PROFIBUSHIPROFIBUS PAJE il it & A Sk K& JE ra i i f stk oR !
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SIMATIC PCS 7 - TOP 10 Unique Features

G SIMATIC Platform World Market Leader — high quality standard, worldwide logistics and support, ongoing innovation
9 One Stop Shop All components developed and manufactured by Siemens
e TIA Concept Covering all automation tasks — from raw material to packing, from field to ERP level
e Scalabilty From 100 to 100.000 I/0’s — from PCS 7 Lab to large client-server plants with 100’s of controllers
@ QHigh-performance Operation&Engineering
Integrated Batch / = Single point of entry (Process Object View)

Integration of customer specific libraries

Route Control System -
= 21 CFR Part 11/ 1SA-88 E SMART Alarm Management
compliant Security (Logon, Firewall etc.)
= Automatic Material Transport = FDA Support
APC integrated

= |Improved Reporting
* @ Integrated Asset management
= Automatic generation of diagnostic screens
= Easy fault analysis and repair tracking *
= Performance Monitoring of Plant Asset

_H]II]] 6 Integrated Fail Safe Technology

= Same hardware S7-400
. Safety Matrix

Redundancy (FMR) True decentralized architecture
= OS/Batch W|th Profibus
= Red. Central Archlve Server ' World No.1 fieldbus

= Ind. Ethernet Integration of Remote 1/0’s, motors, drives,
= Controller analyzers, intelligent field devices etc.

» Profibus DP HART

= Profibus PA Redundancy ! FF interface *
= |/O modules (8-channel AI/AO redundant)

@ High Availability -
Flexible Modular
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