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What is TcFlexMeter? BECKHOFF

TcFlexMeter is a

flexible

metering and data logger
based on TwinCAT

Configuration
instead of
programming
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Field of application BECKHOFF
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= A machine should be monitored
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* measuring technicians have to equip a
machine with sensors
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» The data acquisition can be configured by
an easy to use graphical user interface

= The Beckhoff controller processes the
data and stores it on a local SQL Server
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BECKHOFF
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BECKHOFF
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BECKHOFF
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Easy to use
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One product - TcWind BECKHOFF

TcFlexMeter

= TcFlexMeter is based on
the TcWind Framework

TcWind Framework

= Beckhoff product TF8310

» Used by our costumers

= Database and logging implementation
Status codes and parameter management

Good experience in performance and
stability




Parts of TcFlexMeter / general definitions BECKHOFF

Configurator Storage

Windows Application TwinCAT 3.1 RT Data storage
= Simplified interface for Application = Microsoft SQL
TwinCAT = C++ components Server
» Fits perfectly to » Hardware configuration — 2014 & 2016
measurement of inputs — Express
requirements = Time sync — Standard
= Data acquisition = TcWind schema

= Data processing » Data warehouse
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Example of use BECKHOFF
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Create Project BECKHOFF

Steps:

= Open new project BECKHOFF R p—

= Add a new target = e —
= Select route target
TwinCAT FlexMeter project
Create new project Open exisiting project
Name your project Select location
=
Select project path B Change Visual Studio Version
.|

B Change Visual Studio Version

Please specify project name.

TcFlexMeter - Birger Evenburg
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Create Project BECKHOFF

Steps:

Ml EchietteterContiguen w
= Open new project BECKHOFF R p—
= Add a new target = ey —

= Select route target
TwinCAT FlexMeter project

Create new project Open exisiting project
Name your project Select location

measurement progect one ’
Select project path

B Change Visual Studio Version

C\_Propects\measwrement pro [l

B Change Visual Studio Version

~opn
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Create Project

Steps:
= Open new project
= Optional:
Broadcast Search target
» Select Route

TcFlexMeter - Birger Evenburg

BECKHOFF

BECKHOFF

Progect

Target

Select Route

Select the target system
System IP Address
Local 1270019
CX0E2860 10272104
CX000756 Waram
CXAEACAZ CXAEACA2
CX-FAR 169254 65 119
CX2169FC 1027283

CX-NAvaiatie

102710123

Syrter

NetiD
12700111
51440956 11
S127861
53017216211
$3116319.11

1027283141

W0W12341

TwinCAT Flex Meter

Scope Vew AppTrace

Protocol Available TeWind
ce v 5]

CPNP = [i5]

conp 1] el
TCPIP 13} 1]

conp 3 3]
TCPANP (v /]

conp m 8]




Scan Hardware BECKHOFF

Steps: e —
= Scan for terminals BECKHOFF i i aa

Channel Configuration

cx2161FC
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Scan Hardware BECKHOFF

Steps: s
= Scan for terminals BECKHOFF SR

Progpect Target R Ll Scope Vew AppTrace

Channel Configuration

[ Term 1 (EK1200) |

Ferm 2 {(1L0832) (114)2-0000-0022
Term 3 (EL3152) EL3152-0000- 0018
Form 4 (L3N £L1504-0000-0018
Term 5 (ELI75Y) ELIT51-0000-0021
Ferm 6 (EL100M) £L1004-0000-0018
Term 7 (E1SO1Y) BN
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Configure Terminals

Steps:

= Select input type

= Configure object
— Channel Name
— Sample Time

= Activate configuration

TcFlexMeter - Birger Evenburg

BECKHOFF

Term 2 (EL3S32)

Term 3 {EL3152)

Term 4 (LLIWN)

ELIS12-0000-0022

EL3152.0000-0018

ELI104-0000-0018

TwinCAT Flex Meter

Term 6 (EL100M)

(11004-0000-0018




Configure Terminals BECKHOFF

Steps: e
= Select input type BECKHOFF PelCAT S e

= Configure object wecrns
— Channel Name

— Sample Time
Torminal Type EL3751-0000-0021 Chasnat 1

B Channel Name Test Chet
LUt
Saroie Rane D a

. . . Suatistics
= Activate configuration g - 9

) [ B w a8
Sterage Tire “rn n
Sampie Rate B sample win 104z [l Sampte with Sample Rate
Terminal Specific
Intertace [« |
Flec! FIR Notch 50 Mz [~ |
F e R4 -
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Configure Terminals BECKHOFF

Ste pS: Analog Extended Object Analog Extended Object
| General General
m Select |nput type | Tarminal Type ELITS1.0000 0021 Chanet 1 Yorranal Type ELITS1-0000-0021 Charnet 3
. Cranrel Namo EL37$1_03_Crn Cranred Narre EL37S1_03_Ch1
= Configure object e -
Sampie Hate 10 Wiz { Samcle Rate ——
— Channel Name St Stntots

o g - g

. M2oes Mooes

— Sample Time e B Ouen . B O
S0rage e 30 S0caon Time 0

- Gampie Rate [ serrcie wen 1o [ Seroie e Sarol Rate tarmgle Hate I 5arpie wen 1s¢ [l Sercie v Saroi Rate
Torminal Speciic -~ — Terminal Speciic
roeace S0 174 IWre 120N et Vs o

?
noo
:

:
noo

= Activate configuration e

40V R Netch 80

S0V R Butterm P 5% COrd 2

"
-
‘
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2 O O [ *)
¥ ¥y ¥
= - O S |
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Features — Configuration Process st AT S M

Live Data:
= TwinCAT ScopeView Reape oW
integration ——Ta T i

Set 000000 End 000000 Fos 000000 Tewe: 000000 Dete DATE

= Online monitoring of L. e cowre @

Chan

SignaIS B vT Chan Create Chart
Channely

m ChasneSeletzr - O >

XAocs YA

FLT02 00 _Chnd Oty? (K TcFoinaiogOventamping L inputs. Values

FLITO2 09 Chnld OtyY ICTcfolne ogOvenamphng] Outputc Meanvalue

FLITO2 00 Cred OtyY (CTchinaiogOventamping] Outputs Kaw'daiue

ELITO2 00 Chnd OtyY IKCTchcinaiogOvenampingl Outputes Scaled Value

-_—

ELITS 03 _Chnt Otyd CTchoine ogOvertamping | inputs Values
ELITSS 03 _Chnd Oty$ ICTeFolnaiogOventamphng) Outpute Mean'value
ELITSY_03_Crn 1 _Otyé (CTeFoinaiogOventamping | Outputs Raw'alue

ELITSY 03 O Oty (CTeRudnaiogOversarmping ) Dutputs ScaledValue
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Features — Configuration Process BECKHOFF

Live Data:

= TwinCAT ScopeView Scope New
integration SR T

= Online monitoring of A O e
signals

21 TcFlexMeter - Birger Evenburg




Configuration process BECKHOFF
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Configuration process BECKHOFF

Easy to use

No programming experience required

One stand alone application for the configuration process
Configurator on engineering system

T e -

X 3K IE NA AX &N
LR LT L RCT

HW OSW 55 6N NN NN
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The TwinCAT project is
hidden from the users

|
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Configuration process — remote BECKHOFF

Engineering System Beckhoff System

= TwinCAT 3.1 XAE = TwinCAT 3.1 Runtime

= TcFlexMeter Configurator = TwinCAT Wind Framework
= SQL Server

ADS Route / Network

Independent from engineering
after configuration

24 TcFlexMeter - Birger Evenburg
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Configuration process — local

Input devices

= Computer with remote desktop
= Monitor with keyboard and

mouse

RDP

USB + DVI

TcFlexMeter - Birger Evenburg

BECKHOFF

Beckhoff system
TcFlexMeter Configurator
TwinCAT 3.1 XAE
TwinCAT 3.1 Runtime
TwinCAT Wind Framework
SQL Server

Independent from engineering
any time



From programming to parametrizing BECKHOFF

TcFlexMeter Configurator is a simplified frontend for TwinCAT 3.1 and Visual Studio

e
Configuration and parametrizing Configuration and programming
Specialized application for measuring and Flexibly not limited

logging

26 TcFlexMeter - Birger Evenburg



Data Acquisition BECKHOFF
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BECKHOFF

Logger Modules

Base functions

EtherCAT
Diagnostics

Database

Interface

Time
Synchronisation

29 TcFlexMeter - Birger Evenburg

Input types

Digital

Custom

Instances for input channels
0..n

n = Software Limit



TcFlexMeterObjects and 10 BECKHOFF

EL3208 — 8 Channel EL3751 — 1 Channel EL1252 — 2 Channel
s - 4.
. 55 +
oG == ==
e a0 A h
- 7 ==
*'% e A Al
- A8 fnn
ee 1 13
ee RS nn
.. !-r | E:légg'uorrl | %

0.2

Digital I

0.8
Analog II
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Recording Modes BECKHOFF

Cycle Time Oversampling Timestamping
F——— 1. e M S S
t t
EtherCAT Communication Frame Sampling in sync 64 Bit timestamp (R) 64 Bit timestamtp (F)
EL3208 — 8 Channel EL3751 — 1 Channel EL1252 — 2 Channel
= w i
s A 2
& 1 A
- ol =
Lk At i
T ms ::
5 a a6l
:e s 17
-, el
s 86 56

=
g
g
g

EL3751
BECKHOFF
I
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EtherCAT Measurement Modules BECKHOFF
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Measurement technology hardware BECKHOFF

EtherCAT measurement
modules in connector-
compatible metal housings



Signal processing
in the EtherCAT measurement modules

Analog
electrical
« signal

High-quality,
stable and
robust input
electronics

Analog-to-digital
conversion in
24-bit resolution

2 freely
parameterisable
filters up to the
39 order

Decimation
unit

TrueRMS
Integrator/
Differen-
tiator

Scaler

BECKHOFF

PDO transport
via EtherCAT




ELM3xxx series — 24bit, 10 kSps and diagnostic BECKHOFF

| RERENNE |

_ ELM7040001 | ELM3T04 | ELM3702 | ELM3004 | ELMA002 | ELM3104 | ELM302 | ELM3S04 | ELM3502 ELM3604-000x ELM3602- 000x

, o Voltage Current Mgasunng e .
Multi functional input “ 4@ bridges == | |EPE analysis
measurement measurement RN ) |
. analysis SG X

Channels 4 4 2 4 2 4 2 4 2 4 2
Resolution 24 bit

Max. sampling rate 10 kSps 10 kSps 10 kSps 10 kSps 20 kSps 10 kSps 20 kSps 10 kSps 20 kSps 20 kSps 50 kSps
Connection techn. LEMO 1B 8p. Push-In 6 pole BNC, Push-In

U (20 mV ... £60 V) X X X X X X X
| (20 mA) X X X X X

Meas. bridge SG X X X X X

IEPE X X X X X
Resistance 5kQ X X X

Potentiometer X X X X X

Temperature RTD X X X

Temperature TC X X X
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Data calculation chain

Fieldbus: EtherCAT

Fieldbus

A/D sampling — .
communication

TcFlexMeter - Birger Evenburg

FlexMeterObjects

TcWind

BECKHOFF

Value scaling

Statistic
calculation

Cyclic logging




Input Objects: Internal structure BECKHOFF

Analog Speed (EL1252)

Terminal
diagnostics

Terminal diag § Terminal state

Over rage

Under range

Value calc. Flags to RPM

Unit Unit

Scaling

Maximum Maximum

Average Average

Statistics Statistics

Deviation Deviation

Minimum Minimum

RAW values Q§ To data storage

RAW values Q| To data storage
Data storage Interface

Interface

Data storage

37 TcFlexMeter - Birger Evenburg



Channel options BECKHOFF

Generic

ll
= Channel Name =
= Sample Time (10kHz, 1kHz, ..., 25 Hz, 1Hz) =
= Different statistic calculations én -

aa
Object specific (analog/digital/...) !u!z
* Analog - Scale and offset o
= Speed - Pulses per revolution, modulo, ... gg

| - b ol
Terminal specific s
» |nterface types for EL3751 =

= Hardware filter 9516

BECKHOFF
| ‘ I
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Cyclic RT Application BECKHOFF

TwinCAT 3.1

cyclic caller
1 ms

Fieldbus L T
communication

Base components Tlmg . EtherCAT —
synchronisation diagnostics
: Analog Digital Digital _
Data processing (10 kHz) (R_Trig — 100 ns)
Storage Database connection
. J TcWind Framework

TcFlexMeter - Birger Evenburg




Data Processing BECKHOFF
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TcFlexMeter/TcWind — Statistic BECKHOFF

= Mean calculation, long-term evaluation

= Statistical treatment of signals

» Computation of arithmetic, root mean square, ...
* Free configuration of mean computation steps

* Free configuration of storage intervals

. 12:10:00.000 12:20:00.000 12:30:00.000
» Simultaneous storage cycles

Maximum

\ 4
<

Average

"“ L ’ ’ ‘

Deviation

42 TcFlexMeter - Birger Evenburg



TcFlexMeter / TcWind — Capture BECKHOFF

= Capturing of process signals

= RAW scaled values

= Continuous long-term recording and storage

= Storing digital, analog, cyclically, on change, ...
= Count and time chronology

» Simultaneous storage cycles

12:10:00.000 12:20:00.000 12:30:00.000 12:40:00.000 12:50:00.000
43 TcFlexMeter - Birger Evenburg



Datastorage BECKHOFF
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TcFlexMeter / TcWind database BECKHOFF

ADS

RT Router Non RT

TcWindDatabase

TcFlexMeterObject Analog 2%

TwinCAT
Database
Server

TcWDatabase
[ADS Client]

TcWindView

46 TcFlexMeter - Birger Evenburg



TcFlexMeter / TcWind — Data Warehouse by merge procedures BECKHOFF

TcWDatabase
)t— -——
-\ -( |

Turbine Farm Enterprise
server server server

TcWindDatabase

Congregate data from multiple sources into a single database so a single query engine can be used to present data.
(https://en.wikipedia.org/wiki/Data_\VWarehouse)

47 TcFlexMeter - Birger Evenburg


https://en.wikipedia.org/wiki/Data_Warehouse

Extensibility BECKHOFF
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Plugin System BECKHOFF

Base Application

TcFlexMeter Configurator TwinCAT 3.1 XAE

Extensions

Driver Driver Driver Driver Driver
Analog Standard Analog ELM Digital Standard etc... etc...

Driver

*dll * xml TcCom
Layout of options Supported terminals RT data acquisition

TcFlexMeter - Birger Evenburg




50

Data Calculation Chain — Extensions

Fieldbus: EtherCAT

Fieldbus

A/D sampling — .
communication

FlexMeterObjects

TcWind

BECKHOFF

Value handling

Statistic
calculation

Cyclic logging

TcFlexMeter - Birger Evenburg




Plugin System — Dependency BECKHOFF

Configurator Plugin (.dll) TcFlexMeterObiject (.sys / TcCom) Terminal (.xml)

EL3001

<ii:::::5 EL3004
EL3044

TcFxAnalogStandardObject

Analog input
EL3751

TcFxAnalogOversamplingObject EL3632

EL3356

EL1004
g  TcFxDigitalStandardObject \ EL1252

EL1808

Digital input

51 TcFlexMeter - Birger Evenburg



Components BECKHOFF

'
AL LN ES Hamtt
* 1RSI iegtt
htti i e

: -.u.;jfi'a'a"‘ =




Plugin System — DLL BECKHOFF

= Layout for driver
depended options

» Logic for TwWinCAT 3.1
configuration

= Collect user inputs

Ocrage Tirre

LAIcs Sammgle Ryte Sample with Tz Sampie wn Sampie Rarve

53 TcFlexMeter - Birger Evenburg
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Plugin System — xml

Link between terminal
and TcComObiject

Define terminal revisions
» Mapping information
CoE information

—->New Terminal can be
added in XML

TcFlexMeter - Birger Evenburg

BECKHOFF

"Analog Standard

g>1</Channel

I D>T700120£5-7105~-404c-b82d~dédl1deac9bba< /CUTI

luginbPath

.~£L3751">

"245837906

1 411} late>
«1>PAl Samples 1°Samples({0}]</Linkl>
<Link2>Inputs*Input[{0}])</Link2>
LinkTemplate>

ANk mplate>
AnkTemplate>
LinkTemplate>
ANnkT 4 ites>
Defa tOoption:
E De LtOpri "TerminalFactoryReset">
lex>4113- lox
oESublndex>1< ESublindex>
Entx ' "‘Reset Code” "1684107116"
lon>
ns>

me="Intexrface™>

oEIndex>32768</Cok Index

"1376256"



Plugin System — TcCom BECKHOFF

= Configuration with
parameter

= Data processing
logic in C++ rsptmns =3

. Q '_'-'.o v 0 ’ -~ Obsect  Corted o o (vt Dats Avee  Feedaces Mofece Porse
= No code generation - - con bentac
. I I 1 Tehie eclaucOmyect: - Neme I'O".K S Type
Wh I Ie Conflg u ratlon 1 ':J ;'.I' f.'v "."‘;.1 e Cheddarvre Test Channe STRING(23
prOCeSS ¥ Licence SempleTime eTeFxSample Time_T1H: o[
> .

l
|
|
D Fest-Time Ut v | STRING(1 3
|
[

O

ETeF -;.--‘- 31

* 5 Tan S b gF 4t 10

= |ntegration in & Poueen

LREAL

SCHneONy | REA
[} [] !: ‘\w‘c.\"." we "“' bt . - L {“‘
automation project ¢ [ TeCOM Object Sl '
m TeWadsC cnmect « Daagnostoslayont [
pOSSIbIe ﬂ "'l'-""”:"'(;l":”?‘ MearSamgle Ture eTcFSample Tume Ty 'l f—' ETcRSampieT,
m TeWCastueModule —
- - Meardodes [eTcFMearMode Anth, eTcF e |
TceWMearModute ~
EUTSTTTTN | s
) elck s‘.’.‘ﬁ‘..l'-"_‘.'v‘ v ] E Tchalleanito
1< eTchFMeardMode Mas v l FTef s eanMio
¢ W Oatpats 3 eTchdMearMode None '! £ Tcf leaniio
B Faavebie —
B Scaodvuoe Mastowptime LT s TR

B MearVebie
- Dragnastcs

* ChaStatn

* EcState

* WeSuare
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Questions? BECKHOFF
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Contact BECKHOFF

Beckhoff Automation GmbH & Co. KG

Headquarters Phone: +49 5246 963-0
Huelshorstweg 20 Fax: +49 5246 963-198
33415 Verl E-Mail: info@beckhoff.com
Germany Web: www.beckhoff.com

© Beckhoff Automation GmbH & Co. KG 09/2017
All images are protected by copyright. The use and transfer to third parties is not permitted.

Beckhoff®, TwWinCAT®, EtherCAT®, EtherCAT P®, Safety over EtherCAT®, TWinSAFE®, XFC® and XTS® are registered trademarks of and
licensed by Beckhoff Automation GmbH. Other designations used in this presentation may be trademarks whose use by third parties for their
own purposes could violate the rights of the owners.

The information provided in this presentation contains merely general descriptions or characteristics of performance which in case of actual
application do not always apply as described or which may change as a result of further development of the products. An obligation to provide
the respective characteristics shall only exist if expressively agreed in the terms of contract.



