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BECKHOFF New Automation Technology—— A constitutor and promoter for industrial

international standards

EERE - BRI B BECKHOFF

= The initiator and main promoter of PC Control technology: an unique control system besides PLC and DCS
v PC IZHIIARNES BN EEEDE : HPLCHIDCSZ [RIRH—IR

= The pioneer and main promoter of Open CNC system: another way to control non-standard equipments

v D EERRRIESENETERDE | PIFRREEH B REER

= The supporter and main promoter of IEC61131-3: important member of PLCopen organization

v IEC61131-3 FYESETNEEHERNE . PLCopen 4231 H E L 5

» The founder-member and main promoter of OPC UA: serving as the global vice president of OPC Foundation
v OPC UARIKERATIERIE : (FOPCEEREIKEIERE

= The developer and leading promoter of EtherCAT the industrial Ethernet fieldbus (IEC, ISO, SEMI, GB/T
31230.1~6-2014): Advancing the technology and chairing the member organization (EtherCAT Technology Group,
5,000 members)

v EtherCAT TMLUKMSLLEIF A ZFIHERDE : {EETG(EtherCAT Technology Group, 5,000 members)&EkF /&
» 5G Alliance for Connected Industries and Automation (5G-ACIA): founder-member

v TIExSBEEML5GERR : eliasR

worLCopen =3 EtherCAT. &




PC based Control - Core technology for the smart factory

BT HZUEAR BECKHOFF

Networking of products, production means
and facilities along the global value chain Internet of
Things/Services
SEIMEREFRI . ErmRREr==hEaIm Cloud Computing
24y, Big Data Smart Smart Smart
Factory Factory Factory

=  Secure horizontal
and vertical communication Smart

v RRRUKPRIEEERS | Factoy

= Central cyber physical data collection,
analysis and interpretation (Big Data)

v PREEWIIEEIERE. DTN (K3
1E)

= consistent and integrative engineering
across the entire product lifecycle

v REFRAI T mEm RN —EUE IR
T

» human being as central switchpoint
of the networked production

v AEAMSEEFRIFIOR




Control level in Smart Factories

BE T hp=HIER BECKHOFF
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Communication Layer in Smart Factories
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Requirements for Machine I/O Network
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= Connected devices

Cycle Time
[AERRYIE

Communi-cation
Time

BISHHS

No. of devices

REHE

Process Data
HiEEE
In A

[Byte per device]
BMEEFD

Process Data
HiEEE
Out §@ith
[Byte per device]

BMIBFD

Motion Control 62,5 us

IEzhiEH 125 ps
PLC Control 62,5 us
PLCEHI 125 ps
1ms
10 ms
Measure-ment 125 ps
M= 1ms
10 ms
Vision 1ms
Wi 10 ms
25 ms
HMI 1ms
10 ms
25 ms

10 ps
10 ps

10 ps
10 ps
100 ps
1ms

10 ps
100 ps
1ms

100 ps
1ms
1ms

100 ps
1ms
1ms

8...64...128
8...64...128
8

...64...128
8...64...128
64...1024
64...1024

8...64...128
64...1024
64...1024

1...16...64
64...1014
64...1024

1...16...64
1...16...64
1...16...64

128...1k
128...1k...10k
128...1k...10k

10kByte...4MByte
10kByte...4MByte
10kByte...4MByte

1...8...64
1...8...64
1...8...64



Wireless Network for Industrial Automation
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- Replacement of cable @@ Smart Factory
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v BIBE5IEE -

(«T)))

- Secure horizontal
and vertical communication

Smart Factory Smart Factory Smart Factory

v RERVKFHIEREE «‘I)» o SR «‘I)»
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Local Wireless I/O Network

FHbTTLE |/ ORILE BECKHOFF

€@ @)
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Wireless I/O Network :
A T Fokl/OMIZE =
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v TREBSFiER S o B e e ey -
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Functional Requirements

TNEEEEK BECKHOFF

= Synchronization EZ1E

— Accuracy better 100 ns #5E=F100ns
Jitter < 100 ns  #l=h< 100 ns

— Timestamping AJE)&L
= Easy Configuration ZFHlE

— consistent and integrative engineering across the entire product lifecycle
= Reliability BJE
= Secure horizontal and vertical communication ZERKFEFEEES
= Functional Safety INgeZLE

— Black Channel approach with safety protocol like Safety-over-EtherCAT

v {EREMAEEERZUSafety-over-EtherCATRIZR MY

— Deterministic communication pre-condition #ESRIBEEVERNF RS
= Diagnosis Z#f

— Monitoring of network throughput and localization of failures =M EIT EFNENEIR
= Price communication interface {/}1&

— Hardware / Software per device <10€

— License costs factory network  0€



Basic service requirements of industrial use cases

TN SHRIESIRSES BECKHOFF

Enhanced mobile ililflgﬁ*gﬂ]%ﬁ
broadband

ZEIRBAG SR TR IRV BRIE

Wide area connectivity for fleet maintenance

. Inbound logistic for manufacturing 4\ AR RS

Augmented reality HE3EIISC
Remote access and maintenance 15| n)F04ER

.. Process automation — plant asset management

. SREEM—I] Z-EE

Process automation — monitoring Y2 Boi{t—I5#s

Human remote control of automation equipment BV IR ZHNTFEEH
Control to control communication

EHlERRIEHERa0EE
Process automation — closed loop control 132 Haft—— ARz
Mobile control panels with safety function TH%ELINEER

. Mobile robots FEZEAH1EEA ot HIEiR

. . Motion control I=EEH]

Massive machine type Ultra-reliable and low
communication latency communication

| BEARERE B SR

BETEERMLE
Massive wireless
sensor networks




5G Wireless Demonstration on Hannover Messe 2018

o BECKHOFF
2018 LERE R LSO RABERT _
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5G Wireless Demonstration on Hannover Messe 2018

2018iNiER ATt R ERSCTZIBSEDS BECKHOFF

= Real-time wireless communication to mobile or remote control PLC

v SHEEIRtEEHIPLCRISERY oL S

= Machine units connected via 5G wireless communication JBII5G T (SIEEN S8R TT

— Cyclic exchange of Layer 2 Ethernet Telegrams [EHBIERSHEES 2 EHILUKMNEEEIRSZ
— EtherCAT Automation Protocol (EAP) with 2ms NC cycle time 2ms NCEHBRFEIRNEAPE(S

» Huawei 5G devices £ /5GIRH

— Latency: 1 ms@130 Byte (one direction)
URLLC: Ultra-Reliable Low-Latency Communication

v URLLC : B = EITEEE
— Parallel Video-Streaming F{THIMSRETE R
eMBB: Enhanced Mobile Broadband

v eMBB : &5 aHE
— Wireless communication and Switching on Layer 2

v IER2ERTCEIB SR I5CIR




Communication between Nacelle and the Hub in wind turbine

MBI AEHIRER Z RIRNE(S BECKHOFF

Background : Because the hub is a rotating component, communication between the hub and the nacelle has to be
achieved through slip rings. Slip ring is expensive and costly to maintain. A problem with the slip ring can easily cause
a communication interruption and turbine stop.

B8 | BT RBNERET , RBWRZ BRENTEE ST, BMMERSR | 4HPuAE. BALIlEER
B ZEET A ETEL.

Tower



Communication between Nacelle and the Hub in wind turbine

R8N eFleERZ BENE(E BECKHOFF

Application requirements MEFEK :
 Pitch control, 10~20ms communication cycle time ZTIZSCATHEH] , 10~20msiEifEEA
- Low Latency {EZERY
- High Reliability &0J 5
* File transfer : software update and log file download 3 {&#{&4) : BUEEFHFFIHEE T
« Sensor data acquisition for blades condition monitoring ZMIRESMENANE RGBSR E
- Bandwidth:100Kbps-10Mbps 53K : 100Kbps-10Mbps

Customer focus :
« 5G Base station deployment 5GEILHIE
« The influence of the metal between Hub and Nacelle #2285\ #6181E B2 ERIE5h

« Low Costs {kpk2A



AGV vehicle remote control & monitoring in Port

BOAGVERANTiEEHIFA LN BECKHOFF

Background: Remote monitoring of AGV vehicle for port container handling
« Establishing private network by unlicensed band equipment of LTE-U

« Central Control - LTE Core Controller > Base Station - CPE(Customer Premises Equipment) -
POE(Industrial switch) = Vehicle controller

B e . BOSSEEEHAGVERAITE RIS lﬂ?&ﬁﬁ%%&
«  BEILTE-URRAUTHEIFAT ML

+ FROUEHIRESLTERIIRHIZE S BN CPE (BFEEIRIR  |hhms] crremrsren fotomnmon| tomasiss] -eeeesnesne prosemss
%) >POE ( Tkl ) >ZEipmistlas

— S R S S

Disadvantage of current solution g1/ RIS — — —
« Reliability, low latency, and large bandwidth cannot be

satisfied at the same time. At present, large bandwidth APICPE BIICPE

and some low latency are sacrificed to ensure reliability.
v A&, (REEAAEREARERI®E B, 7K o

AT EER MR T et T

iy - B[ JATE RS .

«  Video transmission can not be well supported by 4G. FLOIEHIS 2. PLC SR 2R 55 8 A TP/ TP iR

v AGABERIFH SIS E ACT



AGV vehicle remote control & monitoring in Port

BOAGVERANTiEEHIFA LN BECKHOFF

Application requirements NMZERK :

 Central Control issued phased position instructions HRRIEHIEE Ao THINEIES
« AGV vehicle return real-time position AGVZEIFIR[ESCAT B

- Video is required for remote control of cranes AT iniEEHREMEEMIR

« Security, reliability, low latency, and large bandwidth can be achieved at the same time by means of The
concept of Network Slicing

v ZE, AF. RN LABRMEY] RIS ER#EE

Customer focus :
« Cyber security is very important if Public 5G network can be used in this case
v IRFERAAHSCNENERLENNEE

« If public 5G network used, compared to the current private network 4G plan, it will save a lot of infrastructure
wireless equipment and follow-up maintenance costs.

v INRERAAISGMES , HHEETIERIAGFAE NS | BT e KENTTEBEEMIRIEAREZHIAER RS



Mobile control panel in CNC machine

U=t Rz = EiR BECKHOFF

Background : Manual Pulse Generator (MPG) is a hand-held terminal used for CNC machine tool adjustment and
preparation. But most of the MPGs are with cable, which is easy to break and inconvenient. So wireless MPG will be

meaningful very much, but also some problem to be overcomed.
B:: $EJJH7]</¢7§$§§(MPG)EULF“ VR EZ I E RN FERIE, AEOMPGEIEEEN , EANME , MEZTHR
iﬁ" . XATEBEERIFEERE




Wireless Communication in CNC machine BECKHOFF

Application requirements RFHFEK :
- Always ready to use FERSE]H
* |sochronous real-time communication, but relatively long cycle time (50-100ms)
v ERJSCRE(E | (BEEEXRIKAYEERRTE)(50-100ms)
« Other operation functions, such as, START, STOP, JOG, etc.

Customer focus :
- Communication reliability BS54
« Low latency {EAIZE
- Functional safety IJge&LE
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