BECKHOFF
OPC UA

Beckhoff Product Overview
TwinCAT Measurement

= Aapo Vuoristo
Beckhoff Automation Oy
a.vuoristo@beckhoff.fi



BECKHOFF

s |Beckhoff OPC UA Product overview
= Beckhoff Measurement
= Measurement Demo




OPC UA
BECKHOFF

Beckhoff and OPC Foundation history

» Beckhoff - long-term member of the OPC Foundation
= Many important milestones

Beckhoff collaborates in
OPC UA 1/0 Link working

group

Beckhoff collaborates in
OPC UA TSN working group
Beckhoff and Siemens
promote consistent Beckhoff collaborates in
nodesets for companion OPC UA Pub/Sub working

specifications group

Beckhoff shows first Beckhoff and
OPC UA Pub/Sub Microsoft
implementation in promote OPC UA

realtime for Azure

Initiator and leader of
PLCopen working group for

OPC Foundation Member IEC61131/0PC UA mapping

First OPC UA prototype

First OPC UA product OPC Foundation elects
Beckhoff employee as

President OPC Europe

Beckhoff presents the
OPC UA based SoA PLC
at Hannover Messe

OPC Foundation

members elect Beckhoff Beckhoff hosts OPC Day Beckhoff shows
to the OPC Board of in Finland first direct 1/0
Directors access via OPC
Beckhoff sponsors OPC UA (EK9160)
Beckhoff provides Global Seminar Tour North
Vice President of the America

OPC Foundation
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TwinCAT OPC UA Overview BECKHOFF

Oldest OPC UA product suite, started in 2007

- IPC Diagnostics TwinCAT Measurement
& TwinCAT PLC Client TwinCAT HMI

& TwinCAT OPC UA Server EK9160 10 Device

& TwinCAT OPC UA Gateway [§8l OPC UA Test Client

- Legacy products
(OPC COM DA Server, etc...)
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Integrated OPC UA Server for diagnostics BECKHOFF

» Integrated in every Beckhoff O Deice erager

embedded device = —
* Free of charge MES / ERP PN oemosenwriaceso
OPC UA Client i il Workload Tem perature
: Cmmm % On 2c
™ ax: 100°C ‘
l | =iz Eamm | e
Power Status Enabled
FAN
FAN1

Factory network

IPC Diagnostics IPC Diagnostics
OPC Server OPC Server
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TwinCAT OPC UA Server BECKHOFF

Server Configurator « Data Access
somnnhptar. — 0 B orc-ua server Conig = * DR . .
e - « Historical Access
5 {0eme’ G projects) | goreriogoeg | Doven Ser| M E S / E R P

 Alarms & Conditions
* Method calls (SoA)

OPC UA Client

Factory network

IPC Diagnostics = Beckhoff IPC Diagnostics = Beckhoff
OPC Server OPC Server OPC Server OPC Server

Field Level
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TwinCAT OPC UA Server BECKHOFF

Solution Explorer v 4 X | OPC-UA Serves Config & X Target Browser = < |

| = bt .
&l e-- E &= ey e P : ADS Opela Enter Filter...
| Search Selution Explorer (Ctr+") P~ — ) Add Remove & Name Type
] Solution ‘MeasurementDemo' (3 projects) Serverirfomation | Serverloggng | Devics States| « B opcitcp://AAPOY-NB2:4840 l =} Views 0
] OPC Measurement 4 Aipryracis =1 {5} Objects 0
4 TwinCAT OPC Config Server state: Rurining Current subscription court: 2 I ope tcpi//AAPOV-NB24840 [None:Non @ (&) Server 0
Bl OPC-UA ServerCanfig Current time: 24102018 512:04 Amount of nodes: 1085 i User Mode ® {=) DeviceSet 0
4 ﬂt::f\cclcess Software version: 21020 Rejected requests-court: |0 - L opciop//KOUL-AVUL0-5140:4840 5 {E? Conﬁguratio_n. 0
e ey = {=} AlarmsConditions 0
E: Historical Access License: Trial License Rejected session count; 2 N e

[&8 Alarms and Conditions Number of namespaces: 5 - . . {&} HistoricalAccess 0
b [ Resources ' ecisty rejected count; 0 = {=} PLC1 0
b ol TwinCAT Project Cument session count: 7 Seasion timeold count: 0 (&} DeviceManual 0
(@ DeviceRevision  String 4
i HardwareRevisic  String 4
{=} Manufacturer 0
& Model LocalizedText 4

& RevisionCounter  Int32 4,

% SerialNumber String 4 -

% SoftwareRevisior String 4 g

® {=} Programs 0 ;

# {=} Tasks 0 :

E {=} DeviceState Y

2 {=} Types 0 é

)

]
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Field Level
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Integrated OPC UA Client BECKHOFF
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OPC Client

xxxxx

& VIES | ERP * Integrated in PLC
= OPC UA Client » Data Access

* Method calls (SoA)
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IPC Diagnostics = Beckhoff IPC Diagnostics  Beckhoff OPC Server
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Integrated OPC UA Client BECKHOFF

Solution Explorer ol el OPC 10 Client = X MAIN

@ - @ &= Parameter Oriine) | Setings | Dagnosis C
Search Sclution Explorer (Cirl+") I Endpoint Configuration

— g ﬂ'__l Selution "OPC_I0_Client’ (1 project)
a n;&i OPC_I0 _Client

Endpaint URL: opc top /192 168 0.65:4840

b @l SYSTEM Securty Policy=  Mane =
@ MRCHION Securty Mode: ~ None -
3 PLC
|1 SAFETY Transport Type:  UaTep - Add Nodes
P % I:.:-"{; Laain Configuration
4 "5 Devices @ Anorymous Logn o
4 PC Devicel (OPC UA Virtual) % Usemame: ! g
a» ik Passward 1 °
F Inputs : | Q
% Device Status . g‘
# AmsNetld Timeout Corfiguration g
Wy Outputs Connection B 2 zec Lclt_s

4 i Clientl (OPC UA Client)

| Session 5 | Bec :
S b Inputs ————

¥ |

b ; FE: ;:;L:;pc e Process Data Corfiguration
g e il
e 4 310 (OPC UA Folder) o Al .
OP( b 45 I nActivePower (OPC UA Variable) Write Cycle Time 1000 ma
b 4@ I_nCurrent (OPC UA Variable) ReadList 100 | Modes per Request {3 Nodes 1 Requests)

b & [nVoltage (OPC UA Vanable) : =
4 5" Mappings Aeray Single Wike. [
g PLCL Instance - Device 1 (OPC UA Virtual)

Field Level
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TwinCAT OPC UA Gateway BECKHOFF

OPC UA Gateway

» Aggregation of
multiple TwinCAT
OPC UA servers

 Legacy OPC Com DA

Legacy system MES / ERP
OPC COM DA Client OPC UA Client

T
] o

OPC COM DA <
o)
2
1)
[
TwinCAT g
OPC UA Gateway *g
T
IPC Diagnostics = Beckhoff IPC Diagnostics  Beckhoff grgg g;yw or
OPC Server OPC Server OPC Server OPC Server
gl : oPC OPC  JENN | : OPC [
I - Client Client Wiy | - ~ Client E
= P S
[
| » . D B[ .
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OPC UA IO Device

BECKHOFF

EK9160 IO Device

* Direct access to I/O
Legacy system MES / ERP
OPC COM DA Client OPC UA Client

L] T

T ﬁ
Rl ICCD

OPC COM DA OPC UA

TwinCAT
OPC UA Gateway

Factory network

||||||||||||||||||||||||

|
|||||||||||||||||||||||

------------------------

IPC Diagnostics = Beckhoff

IPC Diagnostics = Beckhoff EK9160
OPC Server OPC Server OPC Server OPC Server OPC Server
e oPC oPC Wl - ~ oPC

Client Client Client

Field Level
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OPC UA Engineering Software BECKHOFF

s

/ 'I;/Iicrosoft
s zure
& s Beckhoff Beckhoff

HMI Measurement

Beckhoff
Test Client

TwinCAT loT
Data Agent | J
ol |
=
OPC UA OPC UA OPC UA OPC UA g
©
C
TwinCAT g
OPC UA Gateway *g
L
IPC Diagnostics Beckhoff IPC Diagnostics Beckhoff 3rd party
OPC Server OPC Server OPC Server OPC Server OPC Server
gl - | OPC OPC OPC [
Tl ~ Client Client Client “
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= Beckhoff OPC UA Product overview
= |Beckhoff Measurement |
= Measurement Demo




OPC UA

Measurement chain from data acquisition to analysis = BECKHOFF

Sensors Measurement software
in the cloud

72

TwinCAT

N -3 .

Measurement Measurement software
technology bus on premise
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2 88l TwinCAT
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TwinCAT 3 Scope Features

Easy Engineering because of Docking-Windows

MAIN [Onling] X Source Control Explorer

TwinCAT_Device Values. MATH

TwinCAT_Device.Values.MAIN

Expression Type Value Prepared value Comment
@ SinusPascal LREAL -0.02814435
@ phi REAL 0
% Ts INT 1280
@ Treppe INT 18
% Rampe Fast  REAL s somzalubion biplarer
@ Rampe_Slow LREAL o -
il umT s8] Solution TwinCAT Monitoring’ (2 projects)
# Rechteck1 1 BOOL 4 [ TcMeasurement
@ Rechteck2_1 BOOL 4 BB scopel tescope
@ Rechteck3_1 BOOL 4 =0 Chart
@ Pulst REAL 4 o Axis
£ @ Peak
2 4 i’:’ Axis
3 B Pulst
4 E SinglePeak
5 t;: Cursor
5 4 74 Chart
i 4 i":’ Axig
= ' E Sinus_Slowl
- t::_ Cursor
I Trigger
4 a TwinCAT Menitoring
i — il svstem
Cosinus_Half[ 00867 ¥ | MOTION

Sinus VerySlow 0584 B
IF bSetfALSE| THEN
5inus VerySlow 0§
bSetFALEE| :=
END_IF
Sinus Slowl[ H748 ¥ |:=
Sinus Slow2[SSIEDT b |:

Sinus_Fast] 0572 » |:=C
Sinua SaFastl 6457 ¥ &

zz
23

16

PLC

4 \c"alues
4 =] Values Project

3 External Types

» [« References

3 DUTs

CF GVLs

=

Z POUs
MAIN (PRG)
3 VIsUs
w21 PlcTask (PlcTask)
|| Valuestmc

Values Instance
SAFETY

= 0 >l MAIN [Online] x EfTiaRessae! Explorer

b o

a4 m o

g

Expression Type Value Prepared value  Comment
@ SinusPascal LREAL 0.00849043.. EI
@ phi REAL 1
@ Ts INT 1280
@ Treppe INT 5 0
# Rampe_Fast REAL -3.499997 E
@ Rampe_Slow LREAL ]
@i UINT |
@ Rechteckl_1 BOOL
& Rechteck2 1 BOOL
# Rechteck3_1 BOOL -
4 | n | [3
1

e i R

END_IF

S — ey
Cosinus_Half[ oemi ¥ |:=COS(PI[ 318 ¥ [t[3805 )/ (2+Ts[ 328
Sinuas_VerySlow] 0278 ¥ [:=COS{1*PI[ 234 » [ ({t[5805]) /Ta[
IF b3etfALSE| THEN

Sinus VerySlow] @279 ¥ |:=COS(0.5*PI[ =s3% ¥ |* (t[380

bSetFALEE] : <
END_IF
Sinus_Slowl[ 0436 ¥ |:=COS
Sinus_Slow2[ SS7ELT b |
Sinus_Fast[ 057 ¥ |:=COS{

P EE v (kT
scos e Em v (T
S e e e

Sinus SnFaatl n#a ¥ =Sinus Faatl Ba7 K Simma Slow

m | (;

Chart | Chat |

BECKHOFF

Start: 08:17:47.017 | End: 08:17:58.907 | Pos: 0.00:00:01.850 | Time: 08:17:48507 | Date:

0.00:00:10.000

[ I |

0.0000013%0 | 5
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TwinCAT 3 Scope Features

Different Chart types - YT and XY Charts

BECKHOFF

4 [l TwinCAT Measurement Project3 S A‘ i
4 7| Scope VT Project
4 ZF Chart [ Target Browser
* E fa He Cursor Window J
@ Growsli
@ pulst % Mew YT Chart
B Peak | 48 Mew XY Chart ’
4 EA_J'GSQJ App|)" Diefaults | 0.00:00:07.145 |R (@, Stat: 18:4648534 | End. 18:47.13580 | Pos: 0,00.00:18.396 | Tme: 18:47.07.53D | Date: Mittwoch, 22 Oktober 2014
Hl BlocklC . ;
H: Cursor _J Send Project By E-Mail...
4 @ Chart{l) o Clear Error List
ol ﬁ Axis(L] Change Ads Symbol...
il XY_Sine Change Index Group... T
H: Cursar o
L Trigger [} Copy Ctrl+C
XX Remove [rel
& Properties Alt+Enter B ,_
arnaast\
0,04 0,0
-100,0| w24
-500,0- -12,04
1 7 500 400 VE:JU 200 100 [I 100 200 3[:’] 400 500

3
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TwinCAT 3 Scope Features

BECKHOFF

Different Chart types - Array Bar Chart = Condition Monitoring

b TwinCAT Measurement Project
File Edit View Project Build Debug

Chart

£ %X MAIN &

TwinCAT  FLC  Team

] Relesse -

Sisd: 153805374000 | End: 15.38.25.374.000 | Pos: D00.00.09.400000 | Trme.

11 |[oew 0000

20199,

J
I

Test  Scope
b Atach. - g

I

L

Anatyze

Window

153814774000 | Date: Montag, 19, Oktober 2015

okl

Help

Untitiedi - =3

Rl soltion Explorer ~ 3
i @ o-s B &=
n Exp p-
) Selution TwinCAT Messurement s
4 [l TwinCAT Measurement Project2! 3
4 [l Scope VT Project 1
4 iy Chart )
a {0 e j
= 1
L& Cursor i
A Trgger 3
4 Gl TwinCAT Prcject? i
b il SYSTEeM 1
& moTion i
« @rc 3
] Untitted) 3
b G Untitied] Project 2
[ ntitied! Instance 1
g saseTy 1
flc-- i
» Evo )
3
3
3
3
)
i
)
'
:
'
:
‘
i
Solution Biplorer | Team Explorer Class ¢
Pragerties -ax
TwinCAT v
Tiey
5 Acquisition -
Array Length 16385
Data-Type REALGS
Enabled True
Force Oversampling Falie 1
Sample State FrecSample.
Sample Time 100
Symbol based Teve
Symbol Comment Copy result
Symbol Name MAINsSpectrumResult
Symbol Size 131080
Target Port 851 : unknown
Target System TC-MEASUREMENT (172.17.61
Use Local Server True

18 Soe et g o ' D

ki 858
Target Browser
AFENEE aa
2 TC-MEA T =1 =

@ PicTask (350) e
PICTaskCM (351)

s Pon 851 (51 0613632
0 Constarts [ ————

@ Global_Variables. W chnitSource

58 GVLCM, s
@ GVLCM Base. 8 fbFunctionGenerator
B GYL_Constants. - usink

-0 VL MA . fesource

-0 MAIN, W bCalculate

5@ MAIN.CM, A5

FB_Functio.
Te3.CMB.
Te CMFE..
BOOL

Inde.

0ui020.
0uF020.
e

008D
0:s020
0u0%0
0ui080.
0u020.
0u8020

FullName

MAIN.aBuffer
MAIN3E3632
MAIN.aSpectumResuit
MAIN ciniSource

MAIN ShE et

MAIN fbFunctionGenerator
MAIN fbSink

MAIN fbSource

MAIN BCaleulate

438

- B X Enortin
Entire Soution | [@ 0knon | [ oWsimings | [@ 1 Message

Comment Description
© “TwinCAT Measurement (1537:50451): Scope state changed. Cunent
mputrom hard

Copy result

errar mentonn
Signal Generato

nitialize source

Praject

True
True
M e
1
True
rror List » Show Min Fake
File Line Type Bar
Scope VT Project 0 Sl Mk
Mark Color [
Mark Size 3
Marks ort
S Modify
Offset [
SealeFactor 1 8
Antiahias
Antistas
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TwinCAT 3 Scope Features

Properties

BECKHOFF

Complex charting needs performance — Multicore Support and DirectX

FAETEK

Chart TwinCAT.Measurement.ChartNodeProperties ~

os: | A {
o=. Z'L s

Tool Bar

E Color
Border Color
Chart Color

True

W 225: 228 2:
B 238; 238; 2:

E Common
Comment
CPU Core
Show Name

B X-Axis Grid
Use X-Axis Grid
Use X-Axis SubGrid

X-Grid Color [¥] Core 4
X-Grid Line Width

CPU Core
Assigned CPU Core

19



BECKHOFF

= Beckhoff OPC UA Product overview
= Beckhoff Measurement
=| Measurement Demo |
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Demo: OPC UA Measurement BECKHOFF

Beckhoff

Measurement ”
il

OPC UA

i

Beckhoff
OPC Server

R/
BECKHOFF

{ 3 : E |
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Questions? Contact us! BECKHOFF

Beckhoff Automation Oy

www.beckhoff. fi

Its free! Its Open!
= OPC UA s available to all Beckhoff devices TwinCAT
= UPC UA popularity is growing -3

=>» keep in mind when choosing your Automation components



