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Disconnect the power supply of the device.
Ensure that devices cannot be accidentally
retriggered.

Verify isolation from the supply.

Ground and short-circuit.

Cover or enclose any neighboring live parts.
Follow the installation instructions (IL) of the
device concerned.

Only suitably qualified personnel in accordance
with EN 50110-1/-2 (VDE 0105 part 100) may work
on this device/system.

Before installation and before touching the
device ensure that you are free of electrostatic
charge.

The functional earth (FE, PES) must be connected
to the protective earth (PE) or to the potential
equalizing.

The system installer is responsible for
implementing this connection.

Connecting cables and signal lines should be
installed so that inductive or capacitive
interference does not impair the functions.
Suitable safety hardware and software measures
should be implemented so that a line or wire
breakage on the signal side does not result in
undefined states.

Fluctuations or deviations in the mains voltage
from the nominal value must not exceed the
tolerance limits specified in the technical data,
otherwise functional failures and hazardous
conditions cannot be ruled out.

Emergency power-off devices complying with
IEC/EN 60204-1 must be effective in all operating
modes. Unlatching the emergency power-off
devices must not cause restart.

Built-in devices for enclosures or cabinets must
only be run and operated in an installed state.
Wherever faults may cause damage to persons
or property, external measures must be
implemented to ensure a safe operating state in
the event of a fault or malfunction (for example,
by means of separate limit switches, mechanical
interlocks, etc.).

The surfaces of the motor starters may become
hot during operation.

Danger! - Dangerous electrical voltage!

The impermissible removal of the required cover,
improper installation or incorrect operation of the
motor or variable motor starter can cause the
failure of the device and serious injury and/or
material damage.

Comply with all applicable national accident
prevention regulations (e.g. BGV A3) when
working with energized motor starters.

The electrical installation must be carried out in
accordance with the relevant regulations (e.g.
cable cross-sections, fuse protections,
protective conductor connection).

All transport, installation, commissioning and
maintenance work may only be carried out by
qualified personnel.

The work must be carried out by qualified
personnel (in accordance with IEC 60364 or HD
384 or DIN VDE 0100 and national accident
prevention regulations).

Facilities in which motor starters are installed
may have to be fitted with additional monitoring
and protective devices in accordance with the
applicable safety regulations, e. g. law on
technical equipment, accident prevention
regulations, etc.

Keep all covers and doors closed during
operation.

When designing the machine, the user must
incorporate mechanisms and measures that limit
the consequences of a motor starter malfunction
or failure (an increase in motor speed or the
motor suddenly stopping) so as to prevent
hazards to people and property, e. g.: Weitere
unabhangige Einrichtungen zur Uberwachung
sicherheitsrelevanter GroRen (Drehzahl,

o Additional stand-alone devices for
monitoring parameters that are relevant
to safety (speed, travel, end positions,
etc.).

o Electrical and non-electrical safety
devices (interlocks or mechanical locks)
for mechanisms that protect the entire
system.

o Due to the possibility of there being
capacitors that are still holding a
charge, do not touch live device parts or
terminals immediately after
disconnecting the motor starters from
the supply voltage. Heed the
corresponding labels on the motor
starter.



Disclaimer of Warranties and Limitation of Liability
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Eaton Corp’s experience and judgment and may not cover all contingencies.
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1 General

This documentation explains how to set up EtherCAT communication between an EtherCAT capable
BECKHOFF PLC and the EATON EMS2-...-SWD.

The setting options via EtherCAT for the motor nominal current are explained below.
Setting the motor protection is part of the acyclical data.
Motor protection 1 (motor nominal current)

e Motor protection 1 is the safety-oriented value.

o Motor protection 1 always takes precedence over motor protection 2 even if both values are
written by the PLC.

e Motor protection 1 must always be confirmed (with software or by pressing the RESET button).

To ensure the set value of motor protection 1 is applied, the RESET button must then be pressed or bit 2
(RESM) must be activated within byte 0 of the cyclical output data.

Motor protection 2 (motor nominal current)

e The value of motor protection 2 must always be less than or equal to the value of motor
protection 1.
e Motor protection 2 does not need to be confirmed by a reset.

The value can be set and applied without activation on the device and without software.
Switching profiles requires advanced engineering knowledge!

EMS2-...-SWD devices have five profiles.

If you carry out a new initialisation process on the Gateway, the current values may change!

— Detailed information is provided in the instructions listed in the reference.

2 Conditions when setting the motor protection

The following conditions must be met when setting the motor protection and displaying the set value:

e The device has a voltage supply (voltage via SWD or voltage to the terminals 1/L1, 3/L2, 5/L3).
e Thereis no start signal on the terminals ON, L or R.
e There are no errors.
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3 Changing EMS... to EMS2...

(1DEMS2-...-SWD motor starter

(@SWD gateway (EU5C-SWD-...)
%@ ® () Beckhoff PLC
(® SmartWireDT

To change the EMS... to the EMS2..., please proceed as follows:

Turn off the PLC or switch to OFFLINE.

Turn off the facility if necessary.

Disconnect the motor, power and control cables and SWD plug from the EMS...
Install EMS2....

Connect SWD plug to EMS2.

Connect motor and mains to EMS2...

Set the current (see chapter 4).

Reconfigure Gateway/PLC, if necessary adapt PLC program.

Ready to start.

©WeoeNg kRN =

Caution!
A Before switching on, ensure that the motor cable is connected correctly.
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4 Power setting

The EMS2-...-SWD device series no longer has a potentiometer!
The motor current is only set via the software!

The setting options via Twincat are shown below.

4.1 Material requirements

To realise the example communication between master (PLC) and variable frequency drive (slave), itis
assumed that certain hardware and software components are available. The corresponding
components are listed below:

Required hardware components

e PLC Beckhoff CPU with EtherCAT interface (e.g. C6920-0040)
e EMS2-...-SWD

e SWD Gateway EU5C-SWD-ETHERCAT

e Ethernet cable (CAT-5 cable)

Required software components

e TwinCAT 3
e Device description file (not absolutely necessary)
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4.2 TwinCAT 3 create sample project

To create a new project, the menu item “New TwinCAT Project” must be selected after opening the
TwinCAT 3 software.

StartPage & X

TwinCAT 3

Get Started | Beckhoff Mews

Mews Measurerment Project..,

What's Mews in TwinCAT 2

. Learn about the new features of TwinCAT 3,
Mewe Project..,
TuwinCAT 3 Owerview
TuwinCAT 3 Documentation
TuainCAT 3 Help Wiewer

Open Project.,

Connect To Tearn Foundation Server

o]
(i
[

Recent Projects

A storage name, the storage directory and the project name must then be entered in the “New Project”
window. By clicking “0K”, the window closes and the new project is created.

Mew Project @
b Recent |.NET Frarrework 4.5 v| Sort by: |Default -| &= Search Installed Templates (Ctrl +E) P-
4 Installed . .

ﬂ TuinCAT ¥AE Project G(ML farmat) TuinCAT Projects Type: TuinCAT Projects

4 Templates TuvinCAT ¥AE Systern Manager

b Other Project Types Configuration

B TuinCAT Measurerment

TuinCAT PLC
TuinCAT Projects
Samples
P Online
Click here to go anline and find ternplates,
Harme: TuinCAT Project_EME2
Location: |C:\Users\Administrator\Desktop\TWinCAT3_EMS2\ v| E Browse.., i
Solution narne: TuinCAT Project_EME2 Create directary for solution
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4.3 Creating a PLC project

The figure below shows the TwinCAT 3 project environment. To configure a PLC, firstly the project sub-
item "PLC" must be selected on the left-hand side of the Explorer window. Right click on PLC to open a
selection menu, then select “Add New Item”.

W TwinCAT Project_ERS2 - Microsoft Visual Studio (Bdministrator)
FILE EDIT  WIEWMY PROIECT  BUILD DEEUG  TWINCAT  TWINSAFE

{o-0|8-h-o M 19+ @ | b Atach
[Build 402222 (Loaded) - ciar B B2 @ | ® 7. | [<Locals
Solution Explorer

& o-a & =
Search Solution Explarer (Ctrl+ii)

fa] Solution 'TwinCAT Project_EMS2' (1 project)

4 o TwinCAT Project EMS2

ECJ,J, O Add Easting Item.., I+ A+

P /o Paste e+
Paste with Links

Hide PLC Configuration

Under “Add New ltem”, you can choose between an empty and a standard PLC project. A standard
project is selected for the sample program. Once a relevant name and the desired directory path have
been entered, the configuration must be confirmed by clicking “Add”. This is how the PLC project is
created. The PLC is not selected until later.

Al Mew Ttern - TwinCAT Project EMS2 =
4 Installed Sart by: | Default - -5 i= Search Installed Templates (Ctrl+E) -
IAle T ﬂ Standard PLC Project Plc Ternplates Type: Plc Ternplates

Creates a new TwinCAT PLC project
containing a task and a program,

Ernpty PLC Project Plc Ternplates

Click here to go online and find ternplates,

Marme: [Emsz |

Location: |C:\Users\Administrator\Desktop\TwinCAT3_EMS2\TWinCAT Project_EMS2\Twin v|

Add Cancel
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4.4 Creating a Master

In TwinCAT, the I/0 menu item must be used to specify the devices to use for communication. To insert
a Master, right-click on “Devices” under the "I/0" menu item. “Add New Item” must then be selected
from the options displayed. The Insert Device window opens.

W TuinCAT Project_EMS2 - Microsoft Wisual Studio (Administrator)
FILE EDIT  WIEWY PROJECT  BUILD DEBUG  TWINCAT  TWwiINSAFE

- |I§E'+ﬂ'a |J"| P Attach.. =
 |Build 4022.22 (Loaded)  ~| B B2<@| @Y% wocal

Solution Explarer
@ o-a| s =
Search Solution Explorer (Ctrl +0)

fad Solution "TwinCAT Project_ERS2' (1 project)
4 l] TwinCAT Project EMS2
b SYSTEM
RAGTION
PLC
4 [T Eras2

P [ External Types
[ [+3] References
[ DUT=
[ &Yls
b POUs
[ WISUs
b gh PlcTask (PlcTask)
O} EMS2 Instance
[0 SAFETY

= Devices

&* Mappings ‘O Add MewItem...

Export EAP Canfig File
“{{ Scan
Paste Ctrl +y
Paste with Links
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Under the EtherCAT menu item, “EtherCAT Master” must be selected and then confirmed with OK. In
the TwinCAT project environment, the master can then be found under the I1/0Devices-Device 1

(EtherCAT) menu item.

Insert Device

==l

Type: [=-=%= EtherCAT

P ] EtherCAT Master

5 EtheiCAT Slave

.78 EtherCAT Simulation
[#-&¥ Ethemet

|38 Profibus DP

[#)-#5¥ Profinet

[#-€if CANopen

[#-== DeviceNet

~ EtherNet/IP

-f#f SERCOS interface
[#-4110 Beckhoff Lightbus
i JSB

; 52 Beckhoff Hardware
- Miscellaneous

=% EtherCAT Automation Protocol (Network Variables)
| EtherCAT Automation Protocol via ELEB01, EtherCAT

Ok

Target Type
@ PC only
) CX only
~) BX only
oAl

Name: Device 1

45 EU5SC-SWD-ETHERCAT device description file

Before adding the EMS2 as a slave, the device description file for the EUSC-SWD-ETHERCAT must be

installed in TwinCAT 3.

The corresponding XML can be inserted by clicking on the TWINCAT Select Item Import XML

Description tab.

m TuwinCAT Project_EMS2 - Microsoft Wisual Studio
FILE  EDIT  WIEWY  PROJECT  EBUILD  DEBUG
ic-o|B-a -2 M| Y@

| Build 4022.22 (Loaded)  ~| < &

==:'!a|l'i$“i

Solution Explorer
@S o-a| s =
Search Solution Explorer (Ctrl +0)
B Solution TuinCAT Project_EMS2' (1 project)
4 o TwinCAT Project_EMS2

bl SYSTEM
MOTION

EmAS2
4 ZZ] EMSI Project
b [ External Types
I+ [:3] References
[ DUT:
[ &WLs
b [ POUs
[ WISUs
3 E'QJ PlcTask {PlcTask)
O} EMS2 Instance
[ SAFETY

B Configuration

Restart TwinCAT Systerm

Reload Devices

|
EY Restart TwinCAT (Config Mode)
2

Yo Scan

(& Toggle Free Run State

@ Show Online Data

S Showe Sub Irermns

P Security Management..,

Access Bus Coupler/IP Link Register...
Update Firrranare /EEPRORM
Showe Realtime Ethernet Compatible Devices..,
File Handling

Selected Item

EtherCAT Devices

Target Browser

Filter Designer
About TuinCAT

TWINSAFE  PLC  TOOLS  SCOPE

T92.168.119.99

WINDOYY  HELP

-| [TwincaT RT g6 -|| &

I |

Import kAL Description,.
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46 Add Slave

To add the slave, firstly right-click on device 1 (EtherCAT). The “Add New ltem” selection item opens
the “Insert EtherCAT Device” window.

Solution Explaorer v o x
@ o-a =
Search Solution Explorer (Chel+0) P~

] Solution "TwinCAT Project_EMS2' (1 project)
4 ol TwdnCAT Project_EMS2
bl SYSTEM
=] mMoTIoN
4 PLC
4 [ Ems?
I 3 External Types
P [ig] References
£ 0UTs
£ GvLs
b 3 POUs
3 WIsUs
B G5 PlcTask (PlcTask)
O EMSZ Instance
0 saFETY

4 Dewvice 1 (EtherCAT)

= ‘O Add MNew tern...
’E Irmage-Info 0 Add Existing Itern.., Shift+Alt+2
2 SyncUnits 2. Rermowe Del

3 Trmarks

EU5C-SWD-ETHERCAT can now be selected in the “Insert EtherCAT Device” window. Click “OK" to
confirm the selection.

Insert EtherCAT Device @
Search: Marne: Box 1 Multiple: 1 =
Tupe: | @-E2 Beckhoff Automation GmbH & Co. KG

B. Vendor with [D 00000044k
& Part
A
o]
@ B [Ethernet)
[
[7] Extended Infarmation [7] Show Hidden Devices Shaw Sub Groups
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4.7 Project structure 1/0

EUSC-SWD-ETHERCAT is now added as a slave. In the below section of the TwinCAT project
environment, it is located hierarchically below the master.

4 o [0

4 "L Devices
4 == Device 1 (EtherCAT)
+ LTrdye
*B Image-Info
2 SyncUnits
[+ Inputs
b Il Outputs
Hioliata
Box 1 (ELISC YD -ETHERCAT)

¥ State

4 F Adshddr
#| netld

H
#| port
ﬁ:l Mappings

4.8 Translating the configuration
The set configuration is translated via the BUILDRebuild Solution tab.

Dd TwiinCAT Praject_EMS2 - Microsoft Visual Studio (Administrator)
FILE EDIT  WIEW  PROJIECT | BUILD | DEEUG — TWIMCAT  TWIMSAFE  PLC Too
-o|B-o-2 Ctrl+Shift+B

© |Build 4022.22 (Loaded) | = igollle Sisludicin

edn »0IUTIon

Solution Explarer

& o-a| &=

L,*,| Build TuinCAT Project_ERE2

Febuild TwinCAT Project EmS2
Search solution Explarer (Ctel +0)

fa] Solution "TuinCAT Project_Ehd

4 o TwinCAT Project_EMS2
bl SYSTEM Configuration kanager..,

Clean Selection

Batch Build...
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4.9 Activating the configuration

To activate the configuration, “Activate Configuration” must firstly be clicked in the TwinCAT 3 project
environment. The information windows that appear must be clicked on as shown below.

W TwrinCAT Project_EMS2 - Microsoft Visual Studio (Administrator)
FILE EDIT  WIEW  PROJECT  BUILD  DEBUG — TWINCAT  TWIN

-o|B-o-2 Tl R N I
Build 402222 (Loadesy -] B BB R E| @ 7| [«

Solution Explorer

@ o-a &= 1

Search Solution Explorer (Ctl+0) P~
B Solution TuinCAT Project_EMS2' (1 project) Microsoft Wisual Studio CX]
4 gl] TwinCAT Project EMS2
’ “;ﬁSYSTEM Device 'Device 1 (EtherCAT) need ter (at least iabl
¥ EVICE EVICE erl Reeds Nc master Lat [east one varable
MOTION _l\ linked to a task wariable)
4

Microsoft Visual Studio Mlicrazoft Visual Studia

i =% Activate Configuration

W (Old Configurations will be overarittenl)

2 [ ok || Abbrechen | 4 [ ok || abbrechen

| Restart TuinCAT System in Run bode

After the configuration has been activated, you must log in to the PLC. To do so, click on “Log in” as
shown below.

m TuwinCAT Project_EMSZ - Microsoft Visual Studio (Adrministrator) @

FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC  TOOLS SCOPE  WINDOW — HELP
io-o|fB-a-AaMP|lXDA[2-C-
* | Build 9022.22 (Loaded) - Lol | |5,

B Sttach. - Release -| | TwinCAT AT

[ <Loral> -] < i emse -1

| -

Solution Explorer
@D - F =
Search Solution Explorer (Ctrl+0) P

f] Solution TwinCAT Project EMS2' (1 project)
4 ol TwinCAT Project_EMS2
bl SYSTEM

Since there is no program on the PLC, the “TwinCAT PLC Control” window opens with the notification
as shown below. Click “Yes” to load the project onto the PLC.

TwinCAT PLC Control =)

Application 'Port_851" does not exist on device 'TwinCAT_Device'. Do you want to
create it and proceed with download?

‘Yes { Mo ] Details. .. ]
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Click on the play icon to switch to online mode.

w TwinCAT Project EMS2 - Microsoft Visual Studio (Administrator)
FILE EDIT  WIEWY  PROIECT  BUILD  DEEUG  TWWIMCAT

io-o|B-D-AMNM | XAD|2-C-
© |Build 4022.22 (Loadedy  ~| - 3 B2 X | 7

Solution Explarer
@ o-@| & =
Search solution Explarer (Ctel +0) 2~

fad Solution TuinCAT Project_EMS2' (1 project)
4 ol TwinCAT Project_EMS2
b SYSTEM

The nominal current can now be set in the “Startup” tab

e The numbering from 0to 15 represents coded values. The current values can be found in
Table 1 on the next page.

e Then save and download the configuration

e The “PWR”" LED on the EMS2 motor starter flashes. The LEDs below indicate the value sent for
the motor protection (see table below).

e Press the set button on the front of the EMS2 motor starter. This leads the transmitted value to
be accepted by the device (only for motor protection 1)

o After this, the “PWR" LED lights up permanently

Edit CAMopen Startup Entry @
T ranzition
Er=p Index [hex): 2000
P>S [E5>P Sublndex[deck 0
[Cs-»0 o3 Walidate [ Complete &ccess

Datafhesbin: 0200
Comment: Parameters EM52-:0-T-x-5wD Profile 1| Edit Entry...
Index Mame Flags Walue
1000 Device type M RO 000000000 (0]
4 i | 3
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Table 1:  Current input in the PLC
SWD Codex Setting value I, [A]
SWD ERR R/ON le=3A le=9A
0 0 0 0 0 0,18 15
1 0 0 0 1 0,30 2,0
2 0 0 1 0 0,44 2.5
3 0 0 1 1 0,60 30
4 0 1 0 0 0,68 35
5 0 1 0 1 0,88 4,0
6 0 1 1 0 1,0 4,5
7 0 1 1 1 1.1 5.0
8 1 0 0 0 1,2 55
9 1 0 0 1 1,5 6.0
10 1 0 1 0 1.6 6.5
" 1 0 1 1 1,9 7.0
12 1 1 0 0 21 75
13 1 1 0 1 24 8,0
14 1 1 1 0 2,7 85
15 1 1 1 1 3.0 9,0
Examples for 3/9A:

e Value 15(F) + 02 = 3842 (decimal)

= Programmer
| HEX  FO2

DEC 3,842

OCT 7402

BIM 1111 0000 0010

b Cross reference

FO2

The EMS cross reference list for EMS2 can be found in the table below.

EMS-SWD (0ld) EMS SWD (old) Type Bits EMS2-SWD (NEW) EMS2 SWD Type Bits
(0.1.23) (0.1.2.3)
EMS-DO-T-2,4-SWD 0000 EMS2-DO-T-3-SWD 0100
EMS-RO-T-2,4-SWD 0001 EMS2-R0-T-3-SWD 0101
EMS-DOS-T-2,4-SWD 0010 EMS2-DOS-T-3-SWD 0110
EMS-ROS-T-2,4-SWD 0011 EMS2-ROS-T-3-SWD 0111
EMS-DO-T-9-SWD 0100 EMS2-DO-T-9-SWD 1000
EMS-RO-T-9-SWD 0101 EMS2-R0-T-9-SWD 1001
EMS-DOS-T-9-SWD 0110 EMS2-DOS-T-3-SWD 1010

EMS-ROS-T-3-SWD

0111

EMS2-ROS-T-9-SWD

1011
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6 Bitassignment cross-reference

The bit assignment is shown below as an example. The SWD-Assist software can be used for support.

EMS-...-SWD profile 5

Device information } Device parameters |

EMS-RO-T-9-SWD - (Reversing starter 9A)

Description Electronic motor starter with motor protection function for DOL and reversing starting with maximum rated operational current of 9 A f

Rl I | re
| ERIE. motor current of 5.5 A
a ® Distance to previous module: 2 m Distance to 15V power supply unit: 2 m

Position on the bus: 2m Distance to AUX power supply unit: 2 m
Current consumption 15V: 50 mA
AUX current consumption: 120 mA

Inputs: 7 Byte Outputs: 1 Byte

Des. |Description Data type |Offset| |Des. Description |Data type|Offset
ERR | Fault detection BIT 0.0 SDIRR | Start Forward | BIT 0.0
DIRR | Operating direction right BIT 0.1 SDIRL | StartReverse |BIT 0.1
DIRL | Operating direction left BIT 0.2 RESM | Manual reset BIT 0.2
DIAG | Group diagnostics BIT 0.4 RESA | Automatic reset | BIT 0.3
PRSNT | Module present BIT 0.6

SUBST | Universal module BIT 0.7

IR Set value Ir BYTE (4Bit) | 1.0

TRIPR | Trip Reason BYTE (3Bit) | 1.4

ACKR. | Overload needs to be reset BIT 17

I_REL |Motor current [%] BYTE 2.0

TH Thermal motor image [%] BYTE 3.0

TYPE | Module type BYTE (46it) | 4.0

OVLD | Overload pre-warning (>=105%) | BIT 4.7

I_ABS |Motor current [A] WORD 5.0

EMS2-...-SWD Profile 5

Device information lDeVice parameters ]

EMS2-RO-T-9-SWD - (Flectronic reversing starter 9 A)

Description Electronic reversing starter 9 A
Distance to previous module: 10 cm Distance to 15V power supply unit: 2.10m
Position on the bus: 2.10m Distance to AUX power supply unit: 2.10m
Current consumption 15V: 50 mA
AUX current consumption: 120 mA

Inputs: 7 Byte Outputs: 1 Byte

Des. Description Data type |Offset Des. Description Data type Offset
ERR Errors BIT 0.0 SDIRR. | Start Forward BIT 0.0
DIRR Forward BIT 01 SDIRL | Start Reverse BIT 01
DIRL Counter-dockwise BIT 0.2 RESM | Manual reset BIT 0.2
EM Enable BIT 0.3 RESA | Automatic reset BIT 0.3
DIAG Group diagnostics BIT 0.4 TSDIRL | A rising edge will start antidockwise operation | BIT 0.5
PRSMT Module present BIT 0.6 TSSTOP | A rising edge will stop the motor BIT 0.6
SUBST Universal module BIT 0.7 TSDIRR. | A rising edge will start clockwise operation BIT 0.7
IR Set value Ir BYTE (4Bit) | 1.0

TRIFR Trip Reason BYTE (3 Bit) | 1.4

ACKR Overload needs to be reset | BIT L7

I_REL Motor current [%&] BYTE 2.0

TH Thermal motor image [%%] BYTE 3.0

TYPE Module type BYTE (4Eit) | 4.0

DEV_OK | Module OK BIT 4.4

MET_FAIL | Power failure BIT 4.6

OVLD Qverload warning BIT 4,7

I_AMP Motor current [A] (in 10 mA) | WORD 5.0
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Dokumentation Dokument Link
EMS2 manual MN034003 Link
EMS2-...SWD manual MN120008 Link
EMS2 instruction leaflet IL034064ZU Link
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EMS-...SWD manual MN034002 Link
EMS instruction leaflet IL03407198Z Link
EMS-...SWD instruction leaflet IL1200022U Link
EMS product page Link
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