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PROFINET has beaten all previous records in 2020
with a total of 7.3 million products placed on the
market. The number of installed PROFINET devices
rose by more than 22% in comparison to the
previous year, reaching a combined total of 40 million

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

PROFINET is the open, cross-vendor Industrial Ethernet standard for production
and process automation.

PROFINET Technology
The Easy Way to PROFINET— North America Edition
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PROFINET
Organization

Q@ My Country & Contact

ee & * e
< o0 FI. ' {3 PIORGANIZATION  TECHNOLOGY  PRODUCTS  TRAININGS/EVENTS  NEWSROOM  DOWNLOAD

PROFIBUS » PROFINET

Home / Download
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PROFINET
Performance Diagnostic Safety Energy Management Machine Building

Performance |':|
Process/Factory Automation Motion Control

EPRORNET

PROFIMET is designed

for all branches of ek
industrial automation H
engineering:

3125 ps

100 s

IT Services
Real-Time

Isochronous Real-Time
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PROFINET
Performance Diagnostic Safety Energy Management Machine Building

5-7 Session /
Presentation /
Application

Performance

TSN integration in PROFINET
uses future-proof IEEE technology 4 Transport Layer UDP

Approach of PROFIBUS & PROFINET International (Pl) 3 Network Layer IP
= TSN and PROFINET

Pl is currently working on the use of TSN for PROFINET.
The advantages are: 2
) Use of future-proof IEEE technology, including Gbit

) Scalable integration 1 Physical Layer 100 Mbit / 1 GBit/ ... I
> Application layer remains unchanged
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PROFINET
Performance Diagnostic Safety Energy Management Machine Building

Diagnostic

PROFINET and OPC UA
From Data to Information

OO eonaa @

INSPIRING INNOVATIONS




PROFINET

Performance Diagnostic Safety Energy Management Machine Building

Safety Safety in Automation

Safety has become an integral part of Automation Systems.There is hardly any

machine or piece of equipment anymore which does not feature some sort

emergency stop or other means of safety device.

Lc_a gl Entryfexit portal
scanmear
Frofie 4 Protection
‘ field (PFQ) &
Prafile 1 ‘-,..__‘
Skid
I |
FFO ’ i PF1 PF2
Skid position
v 1 L 1 1 1 1 1 | 1 Ip l | | I 1 Y 1 1 I.vl’ 1 1 | |

Motor position scale

F-Device Families

Remote I/0

Optical sensors

Drives

Robots
F-Gateways

PA-Devices

mPH(ENIX
CONTACT
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PROFINET
Performance Diagnostic Safety Energy Management Machine Building

Energy Management F :
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Office network

1L ——

e T

Router redundancy (VRRP)

Modular Managed Switch
(Layer 3-Switch)

Modular Managed Switch
= (Layer 3-Switch)

Factory network 1 Factory network 2

Managed Switch 2000 =~ & =t | Managed Switch 2000
gL ==
TITTTTL I mllnflmnf
- L ‘- l- \ (e Lo l- |
| 1= U1 | pasy

i Automation protocols ( Q E .. - cngTNAchr .-

INSPIRING INNOVATIONS




PROFINET
Machine Building

Machine Building
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Managed Switches 2000

N I
_ : : |22
1 Easy configuration — s | Em Tw

P———

W | eve mode i

o

1 Redundancy — - =
[ DHCP server 1

Profinet and _
EtherNet/IP™ support *

Security 1

i Automation protocols ( Q \g . mcpglc'IET.ﬂlcxl'
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PROFINET
Device Classes

Isochronous Requsrement for nochronous
Realtime real time capability
Ethernet -» highest precision

feal ime requaement
» ersbling predicrablity

Realtime Use Cases
PROFINET RT and IRT

Geterminiam recuirement

PROFINET RT and IRT services, as well as Standard Ethernet services are forming specific use-cases-Clusters: O S . ——

These use-cases are clearly defined by the requirements related to real time capability they need and will not change over
time.
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determinism requirement

Requirement for inochronous
real tirme capanility
Ethernet - highest precision

Reakime Real time requaremant
Ethernet -+ enabling predictability

requrements for precision / resobtion

Isochronous
Realtime

Isochronous

Realtime

Ethernet

Realtime
Ethernet

determinam

- multh-axis robots |
- printing machines
CNC machines

Re
Ethernet

- level control
fan controd
reacion

level control
fan control
reactors

Ethernet

level contro! |
fan control ‘
reacions |

!
:
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PROFINET
Conformance Classes

Confor- To meet the different requirements of automation systems, three Conformance Classes that build
mance upcn one another are defined for PROFINET. Each class has a functional scope determined for the
Classes typical area of application. The device manufacturer must consider the required Conformance Class

before selecting an implementation option for the PROFINET device interface, as the type of inter-
face implementation affects the Conformance Class that can be achieved.

CC-A
Conformance Class A X X

CC-B Conformance Class B X X

CC-C Conformance Class C X

OO eonaa @
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PROFINET
Conformance Classes

You can choose from different options in order to implement the solution that best suits the details
of the automation device:
) Design » Degree of protection » Connection method » Application

» |Integrated multi-port switch ~ » Real-time properties Conformance

_ Conformance
Class A

Class C

In principle, the following options are also available: Standard MCU

1: Standard microcontroller unit (MCU) with integrated or external standard Ethernet R
controller or FPGA

2: FPGA with internal or external standard or IRT-capable switch

Module with standard microcontroller or with microcontroller with IRT hardware support

4: ASICwith IRT hardware support and IR T-capable switch

w

ASIC
with PROFINET Support *)

*) CC-C only if synchronization is available
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Factory Automation

Infraestructure

Energy

Process

Applications
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PROFINET Factory Automation
More than 60.000 products

Operator station IPC & HMI Security Network
= = ’ 1] em0 &
= = ’1\'
Power supply Surge protection IP20 1/O’s ﬂ_ IP20 Safety I/O’s
ob =
| 3.’ 3
IP67 10°s . Terminal blocks Sensor actor cable
: : . . !’)
wE =
_./.—‘5:_"#:1;;% ’) ] )
Sensors Service

N
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Enhanced thinking examples !

Examples

Car manufacturer Systemintegrator Car part supplier
= PILOT Cell ,Body Shop* = ,Paint Shop“- Color sampling = Remote control via Internet

» Library & Visulization objects = Substation with safety bridge = MGuard VPN router
technology for open

= Visualization generator D
communication

= mGguard secure remote service

= Next body shop won
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Enhanced thinking examples !

Examples

Robot manufacturer Car manufacturer Hydr. stamping manufacturer

» Discrete high level language = Data collecting = Wireless connection to moving
programming in combination _ parts
with IEC 61131 MS SQL data base

= Cyber Security feature of " Easy to configure

PLCnext = FLEPAZ2

2 OO ReckAa @
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Distribute network data intelligently

Typical problems in unmanaged networks: As the network grows, network stability declines

215 Network devices

poor Vgood

Network stability

s High broad-and multicast- . . Cable and connector
traffic in the network \ Unauthorized devices \ Network loop \ problems

« O = @ @D [DPHEX
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Unauthorized devices

Activate MAC Based
Security
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Our Solution: MAC Based Security
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Network Loops

Activate Spanning Tree

Protocol

Service PC

Managed Switch

Network loop

E

OO eonaa @

INSPIRING INNOVATIONS




Our Solution: Spanning Tree Protocaoll

=
________________________ ) S |
u VPN —
Service PC
Spanning Tree Config telg

STP Mode RSTP [v]

Large Tree Support '@ Disable " Enable

Fast Ring Detection @ Disable " Enable

Bridge Priority 32768 (0 to 61440)

Max Age of STP Information 20 (6 to 40 secs)

Hello Time 2 (1to 10 secs)

Forward Delay 15 {4to 3082‘:5)
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High broad- and multicast traffic

Service PC

High broad- and multicast
traffic in the network

Managed Switch

poor ‘ _‘ good

Realtime and avaliability
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Our solution: Storm control

Unicast)

Storm Control VPN
Port port-1 E[
Pert Hame Por 1 Service PC
Broadcast Storm Control | © Disable (") Enable
Broadcast Threshold 1220 Pps @
Multicast Storm Control © Disable () Enable
Multicast Threshold 1220 Pps
Unicast Starm Control @ Disable ' Enable
(Unknown Unicast)
Unicast Threshold (Unknown 1220 Pps

Managed Switch

poor ‘\ ‘ good

Q Realtime and avaliability
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Contact problems of cables and connectors

Service PC

Get diagnostic

1 information Contact problems cables

and connectors
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ur solution: Diagnostic information

Event Table Port Statistics O ﬁ
Systam Up Time [ 22 min 60 sec Port Numbet [2- =
e S Facian i Service PC
20 min 36 sec LLOP recognized new neighbor at port & up to 84 Ociots 18

20 min 35 sec Link up on Port- 5 [ 17 Oolss Lol

s 128 to 265 Octeis "

20 min 19 sec Link up on Port. 7 258 1o 811 Octets 2%

20 min 16 sec LLOP recognized new neighbor at port 3 B12 1o 1023 Dctls 3

20 mn 16 sec Link up on Port- 3 1024 1o 1616 Octets ]

20 min 13 sec Link down on Port: 3 a7

17 min 55 sec C ion has been saved 50

A7 i 30 860 P"e.::‘n:'g‘u;‘r:.::lﬁzﬂbp:n modified the first ; 4BI06

59 sac Link up on Port- 3

55 sec Link down on Pont: 3 Oversized Packets

29 sec Configuration has been saved | GRC Algnment Ervars 1

UE dat The configuration has been modried the first Drop Events

tima after the last stonng. Jabbers

3 sec Link up on Port: 3 Collsions

3sec Canfiguration has been saved o | — | P

dsec Boot. Cloar counters " - >

0 sec RSTP disabled | You can ast the alalistic counfers of al switch porta fo fer0.

0sec Pawer Supply US2 last Enter password wassans | Clear |

Enter password eenene
Pont Configuation of port 3 Genetal | (RISTP
I I l Note Thia web page wi be refreshed in 23 sec automalicaly (change the
intecval ot the wedr poge Genera' Configurabion / User Inferfaces)!
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Office network

Office router

Plant backbone network

Modular Managed Switch
(Layer 3-Switch)

Modular Managed Switch

Router redundancy (VRRP) (Layer 3-Switch)

FL NETWORK
MANAGER

EN g am et
el Managed Switch 2000 Tallll

—— l‘inﬂ'\l”»l
e L

M g
IIIIIIIIIlIIIIII T

Switch 7000

Factory network 1 Factory network 2

B X ) = T
H H Il FI II I
S HlHH S (111113 14 1
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colm g

o Redundancy
technologies

i

. :
|

Stealth Mode

¥ bt (| 'ELQTy
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Machine network 01 Machine network 02 Machine network 03 Machine network 04
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Infrastructure & building automation

Wireless data
transfer

Switching relays
remotely

Securing the
network

e t t

1

Power over
Ethernet

Reliable WLAN
connections

=l

Distribute network
data intelligently

=  high-performance
networks

AN =
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Subsequent networking of distant buildings

Control room

L

SNMP

Managed
Ethernet extender

Unmanaged
Ethernet extender

Ethernet
SO SHDSL (2-wire)

@ Surge protection

| |
| |

0

v

i

LY

S P

L s ays e

bt NIRRT NPT IFIRIDICY
Line topology Ring-star topology Ring-star topology
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Infraestructure Water and Waste Water

PROFINET
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Water supply

al dw
Pumpstation
gﬂ*ﬁ ” L g ‘ L,g
—— I m High-level tank
% S B
_rr % T
Wells
¢

Waterworks

(e
POTTIIIIes—

s
Fitting

mi. manholes

]

.~

Customer pains:

Long distances

= ,0Id“ copper cable

= No cable

= Transmission of I/O signals

= Transmission of field buses

(Profibus, Modbus, Profinet...)

= Secure data communication
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Water supply

Waterworks
‘ :-‘l |
Pumpstation |
i [ I
bk

I_.— “ High-level tank m
gl ]

Fitting
manholes

1 Pumpstation

1 Wells
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Wells

mGuard RJ 45 cable
Ethernet Extender Switches Surge protection Cyber security & connector

|
mny ||

i
o

L) g
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Water 4.0 i Ethernet Extender
Ethernet Infrastructure ——  2.wire copper cable
2 Szl -

. ——

Station 1 B

——y

e

—— =

& g
—- N
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Ethernet Extender

Point-to-Point and Line network structure

mE [
-" Ethernet
> Station 3
Controler Switch //
= Ethernet end ¥
)y E ¥
j T g N
Waterworks ! e il A
p to zu 20 2son j-' s : S =X i
Leit i b il | )
Station 1 1] 15 =] e
ar \

I Ethernet

q Switch

'@ 10 CleoNTAG
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Ethernet Extender Watertank — Srereiell

1‘ || —— 2-wire cable

S | Waterworks
‘ = ‘ ‘ Etherent Extender

.;i_
f

Pump station

| FE
Etherent Extender

AN

-
-
[}

Switch - =
' mGuard Etherent Extender Switch
5 | l l!l Etherent Extender
1 ] : E
4 }
f a @
Ll ; -
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ITS — Intelligent Transportation Systems

Wireless Access Points

— Point to Point radios
Radar ]

Systems

Cameras —

Traffic control systems

<« O = @ CONTACT
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High-available infrastructure networks

~ RX Power(dBm) TX Power(dBm)

Control cabinet in tunnel tube

E i Ethernet E i <

{I Iﬂ singiemoae [I Iﬂ Integrated Fiber

e i diagnostics
RSTP redundancy
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High-available infrastructure networks

VLAN based
routing

Tunnel
Tube 2

Virtual Router
redundancy

& Gigabit Modular
| Switch 12/13

i Tunnel
u  Tube 1

RSTP redundancy

€ 0O =
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Video traffic:
Prio=6

PROFINET
Controller

B ey ¥ 2
el i T B

Prioritized forwarding of
PROFINET frames

PROFINET traffic:
Prio=6

i Automation protocols ( Q ‘E .. - mcng‘lETﬁlcxr .-
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PROFINET

Energy (Solar & Wind)

PV.Feld

N

Trafo

—CD——

[ s e | [t .
4...20.:\4\
‘—-
Wechsel- /O-Module
o (G2 S8 & T («
GSM/GPRS-

A

[ == -

Modem

= Power
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P RO F I N ET Windpark Control Station Windpark Turbines Wind Turbine Generator

Wind

Windpark Control
SCADA

Nacelle

1

! FastliO |
PROFISafe |

E Integrated :
!
]

]

]

]

1

| Condition
. monitoring

AXIO  Wind turbine
Control ~ Control SW

Valueline /
Soft-PLC

Subsvstems

.

Redundant
optical fiber network

Firewall/Router
VPN-Gateway
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Factory network

Remote Service

@ Firewall, 1:1 NAT. Router

i_§

Machine network

Machine core network

==
12 el 1111 . =
Managed €& - Managed IRT Switches |y
Switch 2000 e Switch 2000 -
e
I Unmanaged L ;Q
Eli Switches Managed EE y E
Switch 2000 v
e |

Unmanaged ps
Switches

s

? X,
—
m .
. |
No—
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Our Solution: Spanning Tree Protocaoll

Production network

Service PC

Spanning Tree Config beel
STP Mode | RsTP [+]
Large Tree Support . 1@ Disable ") Enable
Fast Ring Detection © Disable O Enable
Bridge Priority s (0 to 61440)
Max Age of STP Information | 20 (6 to 40 secs)
Hella Time B (1to 10 secs)
Forward Delay 15 (4 ta 30 secs)

« O ¥ OO0 Rconaad @
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Profinet simple device replacement

|
. |
L L ' oty l ________ tk‘ 1‘
I VPN cm——
Service PC

LLDP (Link Layer Discovery Protocol) and
SNMP (Simple Network Management Protocol)
support required

ey )
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Profinet simple device replacement

Production network

Service PC

configuration

( ready

Managed Switch 2000
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High broad- and multicast traffic

Production network '6‘ ‘ H
________________________ \ S
1 u \

Service PC

High broad- and multicast
traffic in the network

i Activate Strom Control

(<]

=

&
5

Managed Switch 2000

Realtime and avaliability
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Our solution: Storm control

Production network ' - ‘ -
________________________ \ —_—— o — =
! u

Storm Control VPN - “ﬂ
Port port-1 E
Port Name Port 1 SENICG PC
Broadcast Storm Control © Disable (| Enable
Broadcast Threshald 1220 Pps
Multicast Storm Control | © Disable I/ Enable
Multicast Threshold 1220 Ppa
Unicast Storm Control © Disable ' Enable
(Unknown Unicast)
Unicast Threshold (Unknown | .~
— . - _

%oor ‘\ ‘ good

Realtime and avaliability
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INSPIRING INNOVATIONS




Contact problems of cables and connectors

Production network

®
4

Service PC

= Get diagnostic
1 information

Contact problems cables

o and connectors
€3
€3

Managed Switch 2000
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Our solution: Diagnostic information

Production network

Event Table Port Statistics
T [ e Pont Humber |2 -
Time Event Packets 4100
20 min 35 sec LLDP recognized new neighbor at port & L LT L0 .
20 min 35 sec Link up on Port § :::::::::‘::' :‘
20 min 19 sec Link up on Port- 7 256 12 511 Octats T
20 min 16 sec LLDP recognized new neighbor at port 3 512 10 1020 Detots 1
20 mmun 16 sec Link up on Port: 3 1024 1o 1616 Octets ]
20 min 13 sec Link down on Port: 3 Brosdeast a7
17 min 55 sec C: ion has been saved Multicast 50
om0 2 Co
53 sac Link up on Port- 3 [ Undsisized Packats
55 sec Link down on Port: 3 Oversized Packets
29 sec Configuration has been saved CRC Alignment Errars 1
UE dat The configuration has been modried the first Drop Events
tima after the last stonng. Jabbers
Isec Link up on Port 3 | Colaions
3sec Canfiguration has been saved [
Isec Boot. Cloar counters
0 sec RSTF disabled You can sel the atatistc counfers of &l swich porfa fo rem.
0 see Pawer Supply US2 lost Enter password LLLLELT) | Clear J
Enter password LT T - N
I I l Note This wed page wil be refreahed in 23 sec automatically (change the |
11 interval at the wed pags Genen! Conliguration / User Intertiges)! X
" x5 wianwged Switch 2000
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Software

1 FL NETWORK MANAGER:
Network startup and
monitoring

SNMP OPC Products: i
—— Linking of standardized
protocol types

it
k.
P ~
.
FL E = .n. .(
= [ 5
\o — "zg L e
[ b = - _,_,,..,,.w-—i/
@
pooRees. -
gé er
i L Network Manag
’% Eletwork startup and monitoring

= aP L P
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=t

i
Initial IP assignment

Via BootP, DHCP, DCP s | _ ‘ & — Multi Device Firmware Update i

Easy Firmware update for many devices in
parallel, thanks to the integrated TFTP server

— Configuration File Handling 1

Simple up- and download of configuration files
for back up and reconfiguration

1

FL Network Manager
Network startup and monitoring

PHCENIX . .
. CONTACT >
. [NSPIRING INNOYATIO

Multi Device Configuration
Quick configuration of same parameters for
different devices in parallel

Fupaoajucw Ju' dnaaeas sjacaraDg

deFeuely >ACAAIDN] 14
- o L b
vw p

i :
SNMP based Scripting Topology overview 1
SNMP configuration and information Static topology overview with focus on
independend of device vendor redundancy systems (RSTP, MRP....)
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Ll FL NETWORK MANAGER BASIC - FLNetMan.netmyx” =
File Edit Exiras Window Help

— eSS

PLANT Project x COMPONENTS
¥ B3 Project (20 of 20) Oniine Devices  BOOTP/DHCP.. a | 52 Search I
182165200233 : Ethemet Device | —
- - o ~ B Devices (8 of 8
192.168.200.17 - Ethemel Device Online Devices -8 % =i Devices (8 of 8)

[1192.168.200.237 : FLSWITCH MM HS x s i
1192 168.200.238 : FL SWITCH MCS 1) o T = Local

192168.200.20 - Ethernet Device 24 entries Last scan on 27.09.2016 13:57.22 » [ Ethemet (2 0f2)

1192 168.200.10 - FL SWITCH MCS 16 = B Al snmp scan ~l ~ ¥ Factoryline Ethernet (6 of 6}

s 1 it 505 L S GH s 1 jet mask Defsult gatewsy | Hame o stason Type Status | Display Name ({Online) € | Subnetmask | Defautt v T Swilch (6 0f )

[1192.168.200.7 - FL SWITGH GHS 12G 255.255.0 | mmhs.gerd de FLSWITCH MM HS \ Select online device here ' Enable O [| FLSWITCH 3008 Rev. == 00/1.2
[ 192.168.200.1 - FL SWITCH SMCS 8C 255.255.0 mes gerd FL SWITCH MCS 16TX Timeout (ms): (@ 3000 [ FLSWITCH 7008-EIP Rev. »= 0C

192 168.200 6 - Ethemet Device IFL SWITCH GHS 12G/8 Rev. >=

255.255.0 fl-switch-mes-14bc-2fx FL SWITCH MCS 16T 192.165.200 2 : 00:AD45:05:6EFE 255.255.255.0
192.168.200.15 - Ethenel Device = — - ~ z = Networkindapter: | (] 1882, HEIFL SWITCH MCS 16TX Rev ==
157 165,200 16 - Ethernet Devics 255.255.0 f-swilch-irt-be-3pof Ethemet Device 192.165.200 20 - 00:AD:45:03:03:04 255.255.255.0 P FL SWITGH MM HS Rev. >= 004
152 163.200.4 - Ethemet Device 192.168.176:200 - 00:0E0C:50:07:30 | 2552552550 | 1492( | | pep scan [ FL. SWITCH SMCS 3GT Rev. >=

[ 192.168.200.3 - FL SWITCH 7008-EIP 255255.0 fl-swilch-mes-stempunkt FL SWITCH MCS 16TX 192.168:200.10 : 00:AG:45:07 8F-A9 2552552550 Enabie O
152 168.200.13 - Etheme! Device =
2552550 1921682001 | FLSWITCH MCS 16TX FL SWITCH MCS 16T 192.168.200.205 - 00:A0:45:03:89:55 | 2552552550 | 1921 :

152.166.200.19 - Ethemet Devica Nefwark adapter: 0
19216820048 : Ethernel Device 255.255.0 FL SWITCH SMCS 86T FL SWITCH SMCS 86T 192.166 200.1: 0D:A0:45:0A02.D5 255255.255.0
192 168.200.21 - Ethemel Device 255255.0 FL NAT SM Ethemet Device 192168 200 233 - 00:A0:45°AD2AFC | 2552552550 Ping scan
192.168.200.22 : Ethemet Device 2552550 1921682001 = FLMGUARD RS 2000 Ethemst Device 192 168 200 6 - 00:A0:45°D6:62EB 2552552550 | 18210

Enable ©
21192 168.200.2  FL SWITCH MCS 16T - : ©
45746865 726E65 742D 47 6572E474  Ethemet Device 192.168.200.16 - D0:AD:45:08:55:F7 Timeout (ms) (D

FL SWITCH LM 5TX Ethemet Device 192.168.200.15 : 00:AD:45:27:AD:6F
Maximum concurrent requests:

FL SWITCH 7008-EIP FL SWITCH 7008-EIP 192.168.200.3 : 00-A0:45:CADI65
255.255.0 FL SWITCH 3008 Ethemet Device 1921652004 - 00-AD:45:61:C1:59 255.255.255.0 ‘ ISEnabled ‘ sta

Ethemet Device 192.168.200.18 - D0-AD:45:D8:35:72

Ethemet Device 192.168.200.17 - 00:A0:45:08:31:9A

Ethemet Device 192.168.200.22 - D0:AD:45:B3:AF BE

152.168.200.21 - 00:A0:45:AD 1F-C1 | BORIEGHCESCan:

FL SWITCH 7006-2FX-EIP Ethemsi Device

PO bEEE+EECL

LOGGING FTP SERVER

v T . = 5
‘ | Time Stamp ‘ Code ~ ‘ IP address Progress Actiof
W 27.00.2016 14:03:24 TFTPO012 Transfer of file fi_switch_7000_v2_00_00.b
© 27092016 44:03: UPDO0D1 Firmware image fi_switch_7000_v2_00_00.
@ 27.09.2016 14:05.07 UPD00E3 Successfull firmware update on the device |
@ 27.09.2016 14.06:29 TFTPO0OT The device 192.168.200 205 requests the I
W 27.09.2016 14.06:29 TFTPO00S TFTP request from device 192168 200.205
w 27.09.2016 14:.06:34 TFTPO012 Transfer of file 'FL_SWITCH_MCS _v4_77. k::
C — PR K¢ >

OO GleoNtad
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PROFINET

Process s % %%%%g

Remote station FL TIMESERVER NTP

Service PC

reference

PoE
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Process s

Regelventil Sicherheits- Tankfarm
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PROFINET

Process

. TIA Portal ~
" Wireless STEP 7 BK PB/PN

v
e X

; ® RS-485 i
s & vl
BJuls WIRELESS™
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PROFINET
Process

MTP
Motivation of the market segments

Increased

Competitiveness Energ; Ol & Gas

Modular Type Package

MODULAR Modular Automation

=

PRODUCTION

VIRTUALI- Time to
ZATION $ Market

INTER- % Y/  SERVICE

OPERABILITY ORIENTATION
Food

Fine-chemicals

DECENTRAL-
IZATION

PHCENIX
Source: ZVEINamur/Processhlet om

OO ReckAa @
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DiCAnalog Out 4_20mA

INTERMET INTERMET
i Phoents Contact PROFICLOUD 1
' Proffessional Haar Seevien fram 18
| - SECURITY
i - ANALLABILITY i
i e i
Mobile IGMG Ethernes = HART: PY, 5%, TV, OV
R
HART ——=
Datadiode™

GG FLChemt HART
Acairar Consrofler  Gaceway + 1.5 fnput Modules
{1..40 2ensor Connections)
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Ethernet
PROFINET | OPCUA
Cloud
gateway
Ethernet-APL
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I
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ethernet-apl™

advanced physical layer

N

OO eonaa @
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Ethernet to the Field Within Process Plants

Standards < .
Sgl) [ oso o A/
Development Q*’m““’q“mmm O D A® FOUNDATI ON ﬁl’mw!
Organizations
Member 0 pn & 'EH|
. . KROHNE
Companies FAIPEPD  EMERSON  Endress+Hauser
mreveneucs (DT @k, 8D
SIEMENS YOKOGAWA

72
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ethernet-apl™

advance d physical la yer

Technology, that enables
Ethernet communication
over 2 wires instead of 4 or 8
with intrinsic safety into the
hazardous environment

@ €0 ReoRiadct
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Ethernet-APL (Advanced Physical Layer)

= Single Pair Ethernet (SPE) / 2-wire
* Trunk
* [nstallation in Ex zone (Ex eb) (zone 1, class 1 div 1...)
= Cable length <= 1000 m @ 10 Mbps full duplex
= Exiintrinsic safety — 60 W (<= 50 field devices @ 500 mW)
= Track
* [nstallation in Ex zone Ex d / Ex ia (zone O, class 1 div 1...)
= Cable length: <= 200 m @ 10 Mbps
= [ntrinsic safety: Redundant or non-redundant communication
* Power mode
= Cables
= 2-wire, shielded (IEC 61158 type A fieldbus cable)

2018 FieldComm Group, ODVA and Profibus and Profinet International (P1)

OO eonaa @
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A review of the 4-20 mA loop, Fieldbus, and APL

What can process plants do in future? Trunk
1000 meters

ethernet-apl™
Trunk advance d physical layer

1000 meters
31,25 kbit/s

Spur = emasezaEEEL
200 meters T

200 -20 mA BJUTs ..
meter 2 @
@ : \)) Spur az s

24 Devices

. s )
: : 12 Devices LN
Field Device > LN T

~alis
One single signal : . : chsI;.EThAlcxr
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PROFINET

PROCESS

i
» | 100 Mbit/s

i%%%%g 100 meters copper

APL
Field
Star Switch
200 meters

ethernet-apl™
advance: d physical layer

24 Devices

"fl\}. wlin
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APL in Process Automation

Engineering Asset Management lloT Monitoring
Work Station Control System Station and Optimization
et ( )
EL \.CLOUD/
J g . ’
Netzwerk l' 100 Mbps or Gbps '.I l:
Switch ®¥ L
=
i

Zone 2/ Div 2

e.g. MRP Ring

APL Field
Switch

|

Zone 0-1 / Div 1

Short or Compact Installation

Star Installation

Engineering Asset Management
Work Station

Station

lleT Moni
Contral System ol Monitoring

and Optimization

[ mr D
{ |

100 Mbps or Gbps

Zone 2 / Div 2

Zone 0-1 / Div 1

APL Field

@ h

N ; \‘_J % ; % \')
| ! :4 - =y

Long Reach a0 @ A [TYPHCGENIX @ &
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