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1 Function and area of use

This document provides guidelines when using Nexto as CanOpen Master communicating
with Beijer Frequency Inverter, BFI-P2 or BFI-E3.
The program example contains two BFI, one BFI-E3 and one BFI-P2.

2 About this document

This quick start document should not be considered as a complete manual. It is an aid to be
able to start up a normal application quickly and easily.

Copyright © Beijer Electronics, 2023

This documentation (below referred to as ‘the material’) is the property of Beijer Electronics. The holder or user bhas a
non-exclusive right to use the material. The holder is not allowed to distribute the material to anyone outside his/ her
organization except in cases where the material is part of a system that is supplied by the holder to his/ her customer.
The material may only be used with products or software supplied by Beijer Electronics. Beijjer Electronics assumes no
responsibility for any defects in the material, or for any consequences that might arise from the use of the material. 1t is
the responsibility of the holder to ensure that any systems, for whatever applications, which is based on or includes the
material (whether in its entirety or in parts), meets the expected properties or functional requirements. Begjer Electronics
has no obligation to supply the holder with updated versions.

Use the following hardware, software, drivers and utilities in order to obtain a stable application:

Software:

e BCS Tools 3.51

e iX Developer 2.50
e BFI-Tools 2.8.1.0

Hardware:

e Nexto Xpress, BCS-XP300, BCS-XP315, BCS-XP325, BCS-XP340 and BCS-XP350.
e NX-3008

e BFI-P2 with at least firmware 2.50

e BFI-E3 with at least firmware 3.11

e Note! It is not possible to run Modbus RTU and CANopen at the same time.

For further information refer to
e BFI-P2 User Guide

e BFI-P2 Start-Up Manual KIO0306C
e BFI-E3 User Guide

e BFI-E3 Start-Up Manual KI00369C
e BCS Nexto Xpress — User Manual

All these documents can be obtained from our homepage, Beijer Electronics knowledge
database, HelpOnline.
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4 System setup

BFI-P2 and BFI-E3 have built-in CanOpen slave interface. Beijer can provide CanOpen.
Other communication options are presented according to the table below.

HMI Controller Nexto controller Distributed 10 controller
Bus X2 control / Xpress, XP Modular, NX- PIO
marine / extreme 3003,3004, | GN- GL-
/ Box2 Al 3008 | 3020, 3030 3005, 3010 |9372/9373 | 9972/9973 | GL-9981
Modbus RTU Yes, SE & AG Yes, SE & AG Yes Yes Yes, SE & AG
Can Open Yes, SE Yes, SE No No No
Modbus TCP Yes, SE Yes, SE Yes Yes Yes, SE
EtherCat Yes, SE & AG Yes, SE & AG Yes, SE & AG No No No Yes
Profinet No Yes No No Yes
Ethernet IP No Yes No No Yes
MQTT Yes Yes No No Yes
OPC UA Yes
Visualization iX 2.50 340: Webvisu | Webvisu 3005: Webvisu GN-9373:
Webvisu WeblQ
Yes: Supported but no as Smart engineering object and not Auto generated in BCS Tools from 3.51.
Yes, SE: Supported with Smart engineering object but cannot be Auto generated in BCS Tools from 3.51.
Yes, SE & AG: Supported with Smart engineering objects and can be Auto generated in BCS Tools from 3.51.
No: Communication not supported.
Table 4.1 Controllers and buses
BFIs can act like slave or device according to table below:
Bus Type BFI-E3 BFI-P2 BFI-H3
Modbus RTU Yes, built-in Yes, built-in Yes, built-in
Can Open Yes, built-in Yes, built-in No
BacNet serial No No Yes, built-in
Modbus TCP BFI option version IP66, Gateway for IP20 Option board Option board
EtherCat No Option board Option board
Profinet No Option board Option board
Ethernet IP No Option board Option board
MQTT No Option board Option board
OPC UA No Option board Option board

Table 4.2 Supported communication to BFI
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5 Function Block BFICanOpen

The function block is saved in the project as a compiled library file. Means that the PLC-code
inside the FB can’t be monitored or changed. But all variables used inside the FB can be
monitored online. See chapter 6, Libraries.

Information Description

Library BFICanOpen ver 1.0.0.0

Versions in BCS Tools BCS Tools 3.51

Nexto Xpress/NX3008 firmware: 1.12.24.0

Compiler: 3.5.17.40

Device (XP3xx or NX3008)

CANopen_Manager: 3.5.17.0

BFI CanOpen Device: CANRemoteDevice_Diag 3.5.1.0
Recommended Baud rate | 500 kbits/sec

Function Block BFICanOpen
Functionality 'This function block is used to control and Read/Write Data with a BFI-
P2/E3 by CanOpen.
PLC Types Nexto Xpress XP300, XP315, XP325, XP340, NX3008
BFICanOpen
priveData ComOk -
“HBEFIDevice CommunicationState -
S HMIData HMIEnabled -
—EnableComm ReedyToRun [
—|Start SafetyOLf
—FastStop Bun -
—CoastingStop Standby
SRR MotorCurrent
—|AechecTine CutputFrequency -
—Analoglutputl .
- RunningHours
—PrmReadExecute FDOZWordl -
—PrmWriteExecute FDO02Hard2 -
— | prmNumber PD02Word3 [
A prmvalue PDOZWordd
Alarm
AlarmCode
PrmDone -
DrivelInfo
PrmError -
ErrorDescription
Input_Output Type Function
DriveData sttBFIToFromPlc Reference to variables connected to BFI by CANopen.
BFIDevice CANRemoteDevice_ | Connection to CANopen Slave (Name of the CANopen
Diag Slave)
HMIData sttBFTHMI Reference to variables from/to HMI
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Input Type Function

EnableComm BOOL | Activate the communication with BFI from PLC.

Start BOOL | Start of Drive. 0=>Stop 1=>Running.
Direction decided by sign of Set frequency.

FastStop BOOL |1 => Fast stop of motor with ramp in P2-25 for BFI-P2 and P-24 for
BFI-E3.

CoastingStop BOOL | 1=> Coasting stop of motor. No output frequency.

SetFrequency REAL | Set frequency for motor, 50.0=50.0 Hz. Positive value => Rotation
clockwise. Negative value=> Rotation counterclockwise.

AccDecTime REAL | Used if P5-07=Enabled in BFI-P2 or P-12=8 in BFI-E3. If so,
Acceleration and Deceleration time [0.1 sec].

AnalogOutputl INT Value 0-1000 sets Analog output to 0-10 VDC or 4-20 mA.

Reset BOOL | Reset an alarm or error message from BFI.

PrmReadExecute BOOL | Read a value from a Parameter in BFL

PrmWriteExecute BOOL | Write a value to a Parameter in BFL

PrmNumber INT Specifies parameter number to be read or written.

Input_Output Type |Function

PrmValue INT | Value to be written to a parameter or read value from a
parameter.

Output Type Function

ComOk BOOL | True=Communication up running without any errors.

CommunicationState STRING | Actual Bus status

HMIEnabled BOOL | BFI controlled from HMI page.

ReadyToRun BOOL | BFI Ready to run. Power ON, Enabled, Safety ok.

SafetyOff BOOL | Safe Torque off, False if STO wires is not connected. Not BFI-E3.

Run BOOL | Start signal received by BFL

Standby BOOL | BFI has start signal but not sufficient output frequency to run.

MotorCurrent REAL | Motor current / A.

OutputFrequency REAL | Output frequency / Hz.

RunningHours INT Total Running Hours / Hours.

PD02Word1 INT Digital Input Status / Can be adjusted by User.

PD02Word2 INT Analog Inputl / Can be adjusted by User.

PD02Word3 INT Analog Input2 / Can be adjusted by User.

PD02Word4 INT Speed Controller Reference / Can be adjusted by User.

Alarm BOOL | Alarm in inverter.

AlarmCode STRING | Error code of the alarm, read automatically.

PrmDone BOOL | Read or write of parameter has been done.

Drivelnfo STRING | Drive ID, Type, Voltage, Firmware version, serial number.

PrmError BOOL | Parameter operation error or not allowed message was sent to BFL

BrrorDescription STRING | Error and status description.

Beijer
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6 Library

There is one library that must be included in the Library Manager of the project to make it

work, BFICanOpen.
SERO039_V1.0.3 Nexto BFI CanOpen | ™ Add Library Delete Library |5 Properties Details | 5] Placeholders m Library Repository l@l lcon Legend... [2] Summary...
Device (XP300, . .
@ {X ) MName MNamespace Effective Version
=210 PLC Logic
I - -8 35 CAMopenStack = 35 CANopenStack, 3.5.17.0 (35 - Smart Software Solutions GmbH) _35C0s 3.5.17.0 il
¢ Application A
+ i = i - s i
%3 SystemEvents |2} 3SLicense = 3Slicense, 3.5.17.0 (35 - Smart Software Solutions GmbH) _35 LICEMNSE 3.5.17.0
) SystemGiLs @ Analyzation =.-'a\na|-_o'zat\c-|1. 4.1.0.0 :S.-_:stem} Analyzation 4.1.0.0
03 SystemPQUs F [ EBFICanOpen, 1.0.0.0 (Beijer Eledmnlcs}l BFICanOpen 1.0.0.0
%03 UserLs F-[ CAA CIA405 = CAA CiA 405, 3.5.12.0 (CAA Technical Workgroup) CIA405 3.5.12.0 o
I UserPOUs 3 [D CAA Device Diagnosis = CAA Device Diagnosis, 3.5.17.0 (CAA Technical Workgroup) DED 3.5.17.0
> 2 [D CANbusDevice = CANbusDevice, 3.5.17.0 (35 - Smart Software Solutions GmbH) CANbusDevice 3.5.17.0
m Library Manager =

The library is automatically imported into the Library Repository of BCS Tools when extracting
the projectarchive file containing this Smart Engineering object.

It is also available on www.beijerelectronics.com and after download of the file it must be manually
installed into Library Repository and then added into a project.

Iﬁ Library Repository m: | lcon Legend... [ Summary...

i) Library Repository ot

Location System o Edit Locations. ..
{C:\ProgramData \BCS Tools 3.51\Managed Libraries)

Installed Libraries

Install...
Company | Beijer Electronics - Uninstall
+. 2= (Miscellaneous)
E Export...

== Beijer Electronics
= 2= Frequencylnverter
+- [ eFBase Feje
=l BFICan0pen
L 1.0.0.0

Recommendation is to extract a projectarchive file and job is done.

Beiler 7 (36)

ELECTRONICS


http://www.beijerelectronics.com/

Normal.dotm, 2020-07-01

CanOpen communication to BFI-P2/E3
SER0039_V2.0.0 2023-09

7 Nexto
7.1 Nexto Xpress

Nexto Xpress has one serial RS-485 port of screw terminals to be used for CanOpen marked as
“CAN” with CAN-H, CAN-L and ground. Normally the shield of the communication cable should
be connected to earth terminal. Termination is activated/deactivated in BCS Tools. Use cable
CAB155, see chapter 7.4, for BFI connection.

ANALOG INPUTS

ELECTRONICS

ANALOG OUTPUTS DIGITAL OUTPUTS

CANH
CAN.L

Figure 7.1 CanOpen connection of Nexto Xpress and terminal layout

7.2 NX-3008

NX-3008 has one CanOpen port. Screw terminals to be used are marked with H, I. and Shield.
Connect the shield of the communication cable to terminal “Shield”. Use cable CAB155, see chapter
7.3, for BFI connection.

Figure 7.2 CanOpen connection of Nexto BCS-NX3008. Right picture is the zoomed
CanOpen terminals.

Beiler 8 (36)
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7.3 CAB155 intended for connection between Nexto and BFlI

3m cable with open-end with 2 wires and one shield for Nexto connection and RJ-45 for connection
to BFI-P2/E3.

Open End BFI
Shield @ I I Shielded RJ45
CAN -H [ H ] - \}0( W -. 2 CAN-H
CAN-L — P

e CAN-L

|

GND 1 GND

ov

L

Figure 7.3 Drawing of CAB155 from Nexto PLC to BFI by CanOpen

7.4 Termination of the RS-485 bus in Nexto

A RS485 network should normally be terminated with 2 pieces of 120-ohm resistor, one in each end
of the physical network.

In Nexto PLC:s the termination is activated in BCS Tools, see below figure 7.4.

Termination of BFI is solved by an option, a RJ45 connector with built-in resistor, see chapter 8.5.

NextoXpress BFI CANopen_vI02 OpenSource e
CPUP, te
m Device (XP325) General Parameters arameters
L "
=-E1 PLC Logic Start User Application after a Watchdog Reset

. nchronism i
+ ) Application Sy Disabled

= Configuration (XP)
@ m |XP325 (¥P325) Project Parameters
[ Enable retain and persistent variables in Function Blocks,

Memory Card...

CAN Port Parameters
Enable internal termination

Figure 7.4 Activation of end termination resistor in Nexto PLC
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7.5 Accessories Nexto PLC and BFI
Number of CanOpen ports in BFI depends on model. All BFI IP66 has two RJ45 connectors for
incoming and outgoing network cabling. All BFI IP20 and IP55 has one RJ45 for Modbus RTU

connection.

Twin RJ-45 Splitter
Cab 155 port of IP66 2 female RJ45 for
No splitter bus and one male
for CANopen.
Nexto Xpress to needed. for BFI 1P20/55
RJ45 of BFI . .
of Bus termination
) OPT-2-RJTRM-BFI,
Standard CAT6 patch cables 120 ohms, one per
network.
Figure 7.5 CanOpen network with Nexto Xpress and BFI.
Name Item Explanation
number
CAB155 100-1180 3m cable open end and RJ-45 between Nexto Xpress, BFI-P2/E3 for
CANopen. Separate termination resistor of 120 ohm included.

Splitter: 63148 RS485 Serial communication Data Cable 2-port Splitter for
OPT-2-J45SP-BFI1 BFI-P2, BFI-H3, BFI-E3 for Modbus RTU and CANopen.
Bus termination: 63202 RJ-45 with End termination, 120 ohm, RJ45 plug for

OPT-2-RJTRM- CANopen and Modbus RTU communication to BFI.
BFI

Table 7.1 Additional option to connect BFI by CanOpen with Nexto PL.C

Beiler 10 36)
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8 CanOpen port and digital signals to BFI

8.1 Hardware signals to BFI-E3

BFI-E3 requires one digital signal to be run by communication.

DI1, terminal 2, must be at 24 VDC

(1) +24vpC

L o~ 0—Q) Dit: Enable

Figure 8.1 Hardware signals required to run BFI-E3 by CanOpen.

Running can also be a combination of communication instructions and analog/digital signal.
See User Manual or contact Beijer Electronics support.

8.2 Hardware signals to BFI-P2 and BFI-H3

BFI-P2/H3 require a software enable, 24VDC, on DI1, terminal 2.

They also have 2 STO-inputs. If the STO-inputs are not to be used, they need to be bridged as
picture below.

(1) +24vDC

o~ 0—(2) Dn:Enable

(2) sTo+
(s) ovbe
@ STO-

Figure 8.2 Hardware signals required to run BFI-P2 and BFI-H3 by CanOpen.

Running can also be a combination of communication instructions and analog/digital signal.
See User Manual or contact Beijer Electronics support.

8.3 The pin configuration of the RJ-45 in BFI-E3/BFI-P2

1: CanOpen -

2: CanOpen +

3: 0 Volt

4: Optibus / Remote keypad / PC Connection -

O~NONPEWN =

=

5: Optibus / Remote keypad / PC Connection +

6: +24 Volt Remote keypad Power Supply

7: RS 485- Modbus RTU

8 : RS 485+ Modbus RTU

Warning: This is not an Ethernet connection.

Figure 8.3 Pin configuration of RJ45 in BFI

Normal.dotm, 2020-07-01
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8.4 RJ-45 connector in BFI IP20, IP55 and IP66

CanOpen port in BFI depends on model. It has either one or two RJ45 connector.

- All BFI IP66 have two RJ45 connectors for incoming and outgoing CanOpen cabling.
- All BFI IP20 and IP55 have one RJ45 for CanOpen connection.

Red marked area shows location of the RJ45 supporting Modbus RTU, CanOpen and internal bus.

10101
IP20 IP55 IP66 RJ45
front view front view bottom view marking.

Figure 8.5 Location of serial port in BFI

Note! Do NOT mix the serials port with the Ethernet ports in BFI-E3 IP66 with built-in ethernet
or option boards intended for ethernet.

8.5 Termination of the BFI
Termination of BFI is made by an RJ45 contact with resistors included for both CanOpen and

Modbus, OPT-2-J45SP-BFI. If BFI only has one RJ45 port also a splitter is required, OPT-2-
RJTRM-BFL

Figure 8.6 Termination plug for CANopen and Modbus RTU Splitter

Beiler 12 36)
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9 System setup with Smart Engineering object

There are 2 different PLC-programs, *.projectarchive files, depending on PLC type in use.
The same iX project supports all these PLC-projects.

- Nexto Xpress 300

- Nexto Xpress 340 with Webvisu

The PLC-project supports one BFI-E3 with station number 1 and one BFI-P2 with station
number 2. Controllers can be Nexto Xpress or NX-3008.

Fastest way to set up a system:

1. Set up of Station number address and communication speed in each BFI.

All parameters can be set on the display of BFI, with PC software BFI-Tools with BFI-
Tools Mobile or use BFI-Smartstick. See chapter 10.1.

2. Every BFI needs to have 24VDC on terminal 2, software enable.
Either control terminal 2 from a PL.C or switch or put a jumper between terminal 1 and 2.
See chapter 8.1 or 8.2.

3. For BFI-P2: STO inputs need to be properly connected.
BFI-E3 has no STO, Safe Torque Inputs. See chapter 8.2.

4. Connect the CanOpen communication cable from Nexto Xpress to RJ-45 port of
BFI.

See chapter 7.5.

5. Termination of network
Make sure termination of the communication network is correct. See chapter 7.4 and 8.5

6. Make sure using correct software versions of BCS Tools and iX Developer

7. Set up the IP address of Nexto Xpress or NX-3008.
Default is 192.168.15.1. See chapter 12.7.

8. Download the Smart Engineering object, PLC-project, to Beijer controller.
Chose the project archive file corresponding to the Beijer controller being used. Adjust the
device to fit the used hardware.
5 SERO039_V1.0.3 Nexto SFI_Cantpen
= [l Device (xP300)
=gl PLC Logic
=i} Application

9. Check that station number of each BFI correspond with PLC-program and eds file.
Node-Id 1 is a BFI-E3 and Node-1d 2 is BFI-P2 Size2_ 3.

Beiler 13(36)
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10. If iX is to be used as HMI the IP-address of the Nexto must be set in the project
Below is IP-address of PLC 192.168.1.59.

Project Explorer > 1 x

> Screens(2)

a+ acirro+ Configuratior

Sreen =) 105 < [

%

Tags | Controllers |I'|'riggers | Poll Groups | Index Registers

O Alarm Server Home CoDeSys ARTI %
i Stations

Q‘J Multiple Languages — Eeliigs | — -

-~ Station | Address | Part | Protocol | Byte ontroller... ings..
@ Security 1 192.168.1.59 11740 V3ITCP/IP Intel

— L
f' L Tags |Name B

= » Controller1 V]
<

Beiler 14 36)
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10 Settings in BFI
10.1 Parameter settings for BFI-P2/E3

Set following parameters in BFI-E3

- P.12 = 7: CANopen control with Acceleration and Deceleration time in parameter P-03 and P-04.
- P.12 = 8: CANopen control with Acceleration and Deceleration time sent by CANopen.
- P-14 = 201: Make all parameters available.
- P-25 = 13: Analog Output of BFI-E3 controlled by bus.
- P-36 = Node ID number. Default=1.
- P-36 = 500 Kbits/sec. We recommend to not use 500 kbit/sec.
Set following parameters in BFI-P2

- P1-12 = 6 for CANopen control.

- P1-14 = 201 to make all parameters available.

- P5-01 = Node ID number. Default=1.

- P5-02 = 500 Kbits/sec. We recommend using 500 kbit/sec.

- P5-07 = Disable=> Acceleration and Deceleration time set in parameter P1-03 and P1-04
- P5-07 = Enable=> Acceleration and Deceleration time ramp sent by bus.

- P9-33 = 2: Analog Outputl on terminal 8 of BFI-P2 will be controllable from PLC.

10.2 Communication timeout
The reaction at communication interruption between CanOpen master and BFI is set in BCS
Tools. It is on individual bases for each BFI.

If the BFI is to trip at communication is interrupted, set as below:

NodeID of Guarded Node=127 (=CANopen Master) and Consumer Time means the BFI
needs to have a message from the Master within this time frame. 300 ms in example below
means trip of BFI if no message within 300 milliseconds.

The time settings in P-36 of BFI-E3 and P5-05 in BFI-P2 has no effect.

Enable Heartbeat Producing

Producer Time {ms): |200 =

Ij Heartbeat Consuming (1/1 active) I

Heartheat Consuming Properties

Enable NodelD of Guarded Mode || Consumer Time (ms)
127 300
£ >
concel

If the BFI is to continue at communication interruption, set as below:

Enable Heartbeat Producing

Producer Time {ms): 200 =

-

I Heartbeat Consuming (0/1 active) I

Heartbeat Consuming Properties

Enable ModelD of Guarded Node Consumer Time (ms)
L]
< >
Conce

Beiler 15 (36)
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11 Visualization

11.1 Use of iX-project

All BCS Tools projects has a corresponding iX project. The project contains one Start page
and one BFI_Control Screen.

Explanation of Screenl:

This is the start screen intended for the User. It contains 2 objects .

- The Red Marked field “Text” will when online contain the name of the Device controlling the
network.

- Nexto will indicate type, XP300, XP315, XP325, XP340, XP350 or NX-3008.
- A button for jump to BFI_control.

Beiler

This page represents the customers own iX application
Beijer Controller is | Text

BFI Frequency inverters

Figure 11.1 Explanation of Screenl.

Explanation of BFI_Control Screen:
All presented data is from one BFI. BFI is chosen in 1. Sort order is according to the tree
structure of BFI devices in BCS Tools. For data from several BFI, see further down.

tnady S8 NG Fowrs - Dvive

BFI-P2 Input Ix230V 1.5W Se2 FW:2.45 SerialNumber xx362001004
5" BFI: 2 3 No Error

3
Output
t

Par eneter Number ? m ?

P 101 Maxrmumn Frequency (pon, 3000 = S0.0M2)

Par sreler Value

L) aA. anruuv
'.r'ea nnr.a'av

Figure 11.2 Explanation of BFI_Control Screen.
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1. Choose Station number of which BFI to be monitored or controlled. Either tap in the
Station number or use Increase/Decrease button

2. BFI data
a. Type of BFL
b. Bus type.
c. Input voltage and number of phases.
d. Power.
e. Physical size.
f.  Firmware version.
g.  Serial number.

3. Description of Communication error or User error.

4. Actual status of BFI

Ready to Run or not.

Safety Status (STO) in BFI-P2.

Total Running Hours.

Motor in Run or Stop.

Motor current.

Output frequency.

If Alarm in BFI it is shown.

Explanation of what the alarm code means.

Standby. Means start signal on but BFI in Sleep mode.

FEge e a0 o

5. Take control of the BFI from this menu. PLC-program is neglected.

6. Start/stop- Coast- and Fast stop buttons.

7. Frequency Setpoint.

8. Acceleration/Deceleration Time to be used if P-12=8 in BFI-E3 and P5-07=1 in BFI-P2.

9. Parameter handling

Parameter number to be either tapped in or Increase/Decrease buttons.
Name/Explanation of parameter is shown.

Read Parameter value or to be written.

Button Read Parameter.

Button Write Parameter.

Status whether Read/Write of parameter Succeeded or not.

mo oo o
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11.2 Nexto Xpress and Webvisu

A number of Nexto PLC:s, see chapter 4.1, supports Webvisu.

There is a PLC program made for Nexto Xpress 3.40 were code for Webvisu has been added to the

standard Smart Engineering object.

- Just download the project archive file, SER0039_V1.0.3_Next0340Webvisu_BFI_CanOpen

- Start your web browser and access the pls by http:

start page.

Except Main Page four additional pages are available.

MainPage

This page represents the customers own iX application

Connected controller: XP340

BFI Frequency Inverters

Alarms

Nexto Diagnostics

2023-08-18 14:16:01

BFI Frequency Inverters

BFIControl

2023-08-18 14:20:44

Run BFI from this menu

Frequency Setpoint
26.8 Hz

Start/Stopp Parameter Number

CoastStop Parameter Value

Read Parameter
Write Parameter

FastStop Acc/Dec time

53s

ResetAlarm

Trends

2023-08-18 14:43:54]

T R—
(] =)

Alarms

2023-08-18 14:37:3

i 18.06.2023 14:09:04
1 18.08.2023 14:00:04

18.08.2023 14:19:46 BFI 1: Communication errarl
18.08.2023 14:18:16 BFI 2: Communication error!

EmEmmeEs N

Nexto Diagnostics

Beiler
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11.3 Data from several BFI on the same iX-or Webvisu screen
It is possible to have a sheet containing data from several BFI. These individual Tags from each BFI
need to be configured in Symbol Configuration of BCS Tools and then imported to iX Developer.

If variables from BFI1 is to be shown chose Members for BFI_CanOpen_1_Drive. Pick variables

from the list. To decrease amount of communication, just chose variables that are being used in the
HMI.

Configuration {Config) I' 2" Symbol Configuration X 'I
View Build Seth'ngs + Tools ~

Changed symbol configuration will be transferred with the next download or online change

Symbols Access Rights  Maximal Attribute  Type Members  Comment
+ DE BFICanOpenprg

= [1|=] EFmefinitions

% BFI_CanOpen_1_Drive '50 BFICanOpen.BFIDrive E BFI_CanOpen_1 control struct.
|:| % BFI_CanOpen_2_Drive '50 BFICanOpen.BFIDrive BFI_CanOpen_2 control struct.
— =& —~orro * Faa ®—c_iNrOfBFIonCanOpen] OF strBFIHMI BFI_CanOpen HMI struct.
= | 85 Symbol Configuration for Data Type - O *
c_iNrOfBFIonCanOpen] OF BFIBase.... HMI BFI axis variable struct.

Symbols Access Rights  Maximal  Attribn ™ | BFIHMI Data exchanged between HMI anc
= {} BFICanCpen Drive selection. Must always be be
= BFIDrive Total number of BFL:s controlled b
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12 Program example in BCS Tools

12.1 Settings in PLC

+- ) SystemEvents
=) SystemGVLs
3 @ EFIDefinitions
4 @ BFIHMI
@ IntegratedIo
ﬂ Spedal_Variables
ﬂ System_Diagnostics
=2 SystemPOUs
@ BFICanOpenprg (PRG)
BFIHMIprg (PRG)
MairPrg (PRG)
) UserGvls
) UserPOls
m Library Manager
" Symbaol Configuration
+ @ Task Configuration
= m Configuration (Config)
= %300 (P300)
% coMi
" NET1
=& can
= ﬂj CAMNopen_Manager (CANopen_Manager)
9 [ BFI_CanOpen_1 (BFI1-E3)
ﬂi BFI_CanOpen_2 (BFI-P2 Size2 and Size3)

o o
+

+

7
8

m B
=5 SERO039 VI.0.3 Nexto SFT CanCpen
= [ Device (xP300) 1
=[5 PLE Logic
=1} Application
2 ) See Tab POUs for Manual and Disclaimer

<
= Devicesl D POUs

1. Device (XP3xx or NX-3008)

Description of hardware containing BCS Tools program.

Should be at least firmware version, see chapter 5. This or later versions are to be downloaded

and can found on www.beijerelectronics.com.

2. Manual and Disclaimer is to be found in Tab POU:s.

When stored in POU:s they are NOT stored in the PLC, only in the project.

= SERO039_V1.0.3 Nexto BFI CanOpen

|_j Disclaimer

1 SER0039_Q5_BFI_CAMopen_Y1.03

Project Information
[} Project Settings

32 Devices ID F‘CILISI

3. BFIDefinitions

Contain Structs for Variables connected on pins to/from FB, Variables to/from iX used inside
FB and Variables connecting each BFI with corresponding input/output data (CANopen I/O

Mapping).

Beijer

ELECTRONICS

20 (36)



CanOpen communication to BFI-P2/E3
SER0039_V2.0.0 2023-09

Normal.dotm, 2020-07-01

4. BFIHMI
Contain variables to be used together with HMI. Important are the constant describing number
of BFTI in network and Structute containing vatiables copied to/from HMI.

5. BFIHMIprg
6. Containing Function blocks, one I'B for each BFI. Not activated in Main Task but in BFIHMIprg.
7. BFICanOpenprg

Containing Function blocks, one FB for each BFI.

®

Library Manager with BFICanOpen

One of the libraries is Nexto BFI CANopen. Contains the FB to control BFI by CANopen.
The FB is compiled and by that not possible to open up. Requires one FB per BFI.

+-|__ BFICanCpen, 1.0.0.0 (Befjer Electronics) BFICanCOpen 1.0.0.0
=g BAICandpen, 1.0.0.0 ¥ |; «O Inputs/Outputs Graphical  [¢] Documentation
¢ BFIDrive
=-[E] BFICanOpen BFICanOpen
I_’?' BFIAlarm —{CriveData ComOk}-
‘M —BFIDevice CommunicationStatep-
—HMIData HMIEnabledf-
—EnableComm ReadyToRungk
—Start Safety Off-
—]FastStop Runf-
—{Coasting3op Standbyp
—SetFrequency MotorCurrentf-
—AccDecTime QutputFreguencyf
—1&nalogQutputl RunningHoursf-
—{Reset POO2Wordif-
—{PrmReadBExecute PDO2Word2F-
—{PrmWriteExecute PDO2Word3fp-
—PrmMumber PDO2Word4p-
—PrmValue Alarm b
AlarmCodef-
PrmDonep-
Drivelnfof-
PrmErrorf-

ErrorDescription

9. Symbol Configuration
Definition of all data exchange with an HMI or WebIQ.

10. BFI Slaves

BFI Slaves in the network. Each BFI must have an individual name and Station numbet.

12.2 How to add an additional BFI in the network

Here is a description of how to add a BFI number 3 to the 2 BFI:s already existing in the
Smart Engineering program.

- BFIDefinitions: Number of BFI:s in netwotk is to be set in variable
ge_iNrOfBFlonCanOpen. Increase 2 to 3.
- Add a new variable called BFI_CanOpen_3_Drive of type BFICanOpen.BFIDrive.

Configuration (Config) “ BFIDefinitions X
Scope MName Data type Initialization Comment
ﬂ' VAR _GLOBAL COMSTANT |gc_N|0FBEonCan0pen| INT E Number of BFI using FB BFICanOpen.
ﬂ VAR _GLOBAL BFI_CanOpen_1_Drive BFICanOpen.BFIDrive BFI_Can0Open_1 contral struct.
ﬂ VAR _GLOBAL BFI_CanOpen_2_Drive BFICanOpen.BFIDrive BFI_Can0Open_2 contral struct.
ﬂ VAR _GLOBAL IBFI_Ca nOpen_3_Drive  BFICanOpen.BFIDrive BFI_CanOpen_3 control struct. I
ﬂ VAR _GLOBAL aBFICan0OpenHMI ARRAY[1..gc_iNrOfEFIonCanOpen] OF strEFIHMI BFI_CanOpen HMI struct.
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- If BFI nr3is to be a BFI-E3, copy/paste BFI_CanOpen_1_Drive. Then refactor the

name to BFI_CanOpen_3.

- If BFI nr3is to be a BFI-P2 Size2 or 3, copy/paste BFI_CanOpen_2 Drive and then

refactor the name to BFI_CanOpen_3.

- If BFI nt3 is a BFI-P2 Size4 or 7 a new Device needs to be added, BFI-P2 Size4 to
Size7. If the device is not available, it needs to be imported. The eds file is available on

www.beijerelectronics.com.

=@ ca

[ BFI_CanOpen_2 (BFI-P2 Size2 and Size3)

Im BFI_CanOpen_1_1 (BF1£3) |

Rename

Current name |BFI_CanO|:-en_1_1

Mew name

|BFI_CanOpen_3|

Then follow the rest of all steps.

MName Vendor
= ﬂj Fieldbuses
- - Gifl CAMopen
= Cifl Remote Device
ﬁ i\, BFI-E3 Beijer Electronics AB
[ sF1e3 Beijer Electranics
[ sF1-€3 Beijer Electronics

[ BF1-P2 5ize2 and Size3
ﬁ BFI-P2Z Size2 and Size3 Beijer Electronics

BFI-F2 Size4 to Size7 Beijer Electronics
Eﬂ BFI-F2 Sized to Size? Beijer Electronics

- Change Node-ID to 3.

Configuration {Config) IH BFI_CanOpen_3 X I

General
PDOS Node-ID |1

Beijer Electronics

Wersion

Revision=16#00000000, FileVersion=1.1, File=BFI-£3.eds
Revision=16#00000000, FileVersion=3.1, File=BFI-E3_Ver31l.eds
Revision=16#00000000, FileVersion=3.3, File=BFI-E3_Ver33.eds
Revision=16#00000000, FileVersion=3.1, File=BFI-P2_Size?_and_3_Ver31l.eds
Revision=16200000000, FileVersion=3.3, File=BFI-P2_Size2_and_3_Ver33.eds
Revision=16200000000, FileVersion=3. 1, File=BFI-P2_Size4_to_7_Ver31l.eds
Revision=16#00000000, FileVersion=3.3, File=BFI-F2_Size4_to_7 Ver33.eds

SDO Channels (1/1 Active)

S00s Enable expert settings Optional device
Enable SYNC producing [ Mo initialization Reset node
Log
- Change all variable names from 1 to 3.
Configuration (Config) I! BFI_CanOpen_3 xl
General Find Filter Show all
— Variable — Mapping
+. g Application.BFI_CanOpery_1_Pprive.DriveData. wCommandword k)
SDOs * K@ Application.BFI_CanOpery_1_Prive.DriveData.iSetFrequency q@
* K@ Application.BFI_CanOper)_1_prive.DriveData.wRampToDrive q@
Log + - " Application.BFI_CanOper] 1_Drive,DriveData. wAnalogOutputl i
+- 8 application.BFI_CanOper]_1_Drive.DriveData. wStatusWord "
CANopen If0 Mapping +. "% application.BFI_CanOper]_1_Drive DriveData.iQutputFrequency k)
E ] Application.BFI_CanOper) 1_Drive.DriveData. wMatorCurrent q@
Sldie 2D laes +. Application.BFI_CanOpery_1_Prive.DriveData. wRunningHours q@
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- Add a variable called tbControlBFI3 of type BFICanOpen in the variable list of type

BFICanOpenprg.
Configuration (Config)

@ BFICanOpenprg X
PROGEAM BFICanipenprg

VAR
fControlBFIl: BFICanipen; FB to control BFT 1.
becntrcldFIE: BFICanOpen; FE to control BFI Z.
| tbControlBFI3: BFiCanOpen; // FB to control BFI 3. |
END VAR

- Copy network with function block fbControlBFI1, paste it and rename all variables from

1 to 3.

BFIDefinitions. BE‘I_CanDpEnDrive. DriveData DriwveData
'\-i

BFI_CanOpe

I fhControlBFI3 I
BFICanOpen
ComOk — BFIDefinitions.BFI_CANopen |3 |Drive . xComOk
BFIDevice CommunicationState — BFIDefinitions.BFI_CANcpen |1 [Drive.sCommunicationState

12.3 Enable/Disable Devices

If a BFI is not to be used in the network during commissioning or for any other reasons it can be
disabled, and communication turned off. This can be done by a tag in the PLC-program.

Enable/Disable by plc-program

fbContralBFIZ
EBFICan(Open
ADriveData Com0Ok
EBFIDevice CommunicationState
~{HMIData HMIEnabled
{ EnableComm I EeadyToRun

EnableComm

True = Communication is running,.
False = Communication turned off and all outputs from function block is 0.

Normally this can be set to always True.
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12.4 CanOpen setting
The setting of the CanOpen port is done in BCS Tools, both for the Master and for all Slaves.

=[] Device (xP325) I General General
= PLC Logic
+-IC} Application
= ﬂj Configuration (XP) 2
=[] ®e325 (xp325)
2 com1
X NET 1

“" Integrated

CAN IEC Objects 1 I Network

Baudrate (kbit/s)

1. Number of the CAN network to be linked via the CANbus interface.
For Nexto Xpress Network should always be 0.

2. Baud rate |bits per second] for transmitting data on the bus.
Maximum working baud rate is decided by limitations in CANopen Slaves, required bandwidth,
network cable length and cross-area. Try to keep baud rate as low as possible to avoid
communication interruption due to noise.

12.5 CanOpen Master and Slave settings

=“EM LU LogIc ) - - i

% €3 Application CANopen 1f0 Mapping I 3 INUdEID. 127 7 I Check and Fix Configuration... cn"op@m
=[] caNbus (CANbus)

£ ﬂ CANopen_Manager {(CAMopen_Manager)

CANopen IEC Objects 4 Autostart CANopenManager Polling of Optional Slaves I I 5 |

Status 6 Start Slaves WﬂTErrur Behaviour: Restart Slave ~fA7 |
8 NMT Start All [ifpnssihle)l

Information
| Guarding

g Enable Heartbeat Producing| D

Node ID: 127

Producer Time {ms): 500 I

Sync TIME

[ ] Enable Sync Producing [] Enable TIME Producing

COB-ID (Hex):  16% 77

| 4y

COB-ID (Hex):  16% [100

R

Cycle Period (ps): 5000 Producer Time {ms):  |1000

IR ERIGRED

Window Length (ps): 5000

14 Enable Sync Consuming

3: Node ID

The node number identifies the CANopen manager as unique and if corresponds to the number set
on the module (value between 1 and 127). Normally set to 127.

4: AutostartCANopenManager

[¥]: The CANopen manager starts automatically (switches to OPERATIONAL mode) after all
required Slaves are ready.

[]: You must start the CAN open manager from the application, using the CiA405 NMT function
block.

5: Polling of Optional Slaves

[¥]: When a Slave does not respond during the boot sequence, the CANopen manager interrogates it
every second until it does respond.
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Constantly polling the Slave increases the bus cycle time, which can interfere with the application
(especially motion applications). You can deactivate polling to avoid this behaviour. If polling is
deactivated, then a Slave is detected again when it sends a bootup message.

6: Start Slaves
[#]: The CANopen manager is responsible for starting the Slaves.

[l You must statt the Slaves from the application, using the CiA405 NMT function block.

7: NMT Error Behaviour

Restart Slave. If an error occurs during Slave monitoring (NMT Error Event), then the Slave is
restarted automatically by the stack (NMT Reset + SDO Configuration + NMT Start).

Stop Slave. If an error occurs during Slave monitoring (NMT Error Event), then the Slave is
stopped. Then you must reset the Slave from the application, using the CiA405 NMT function
block.

8: NMT Start All

[¥]: Tf the Start Skaves option is activated, then the CANopen manager starts all Slaves with an “NMT
Start All” command. The “NMT Start All” command is not executed as long as optional Slaves are
not yet ready to be started. In this case, the CANopen manager starts each Slave individually. The
“NMT StartAll” command can be guaranteed only in a project without optional Slaves.

GUARDING

9: Enable Heartbeating Producing

[¥]: The Master sends heartbeat messages that define the time interval in the Producer Time. When
the Slaves are provided with the heartbeat function, a heartbeat consuming entry from the Slave is
created for the master. Then the node ID and the 1.5x heartbeat interval of the master are applied.

[} Node-guarding is activated for the Slaves and the settings are used from the EDS file of the
Slave. If the values there cannot be used, then default values are used. Please not that a CANopen
Slave device can also be configured as a heartbeat producer.

10: Node ID
Unique identification (1-127) of the heartbeat producer on the bus.
Should normally be the master with 127.

11: Producer Time (ms)
Interval length between successive heartbeats (in milliseconds).

Synch and Time:
12: Enable Sync Producing
[¥]: (deactivated by default) The CANopen manager sends SYNC telegrams.

The synchronous PDOs are sent directly after the SYNC telegram.

13: Enable Time Producing
[¥]: (deactivated by default) The CANopen manager sends TIME messages.

14: Enable Sync Consuming
[¥]: (deactivated by default) The CANopen manager sends SYNC telegrams.

The synchronous PDOs are sent directly after the SYNC telegram.
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=[] Device (x2 contral)
=B pLC Logic
+-1C} Application
=-[f canbus {CANbus)
= ﬂi CAMopen_Manager (CAMopen_M...

[ |F1_1 EF1E3)
i
i}

ﬂi BFI_4 (BFI-P2 Size2 and Size3)

General
I General

FDOS 15 INodeID: |1

SDOs 17 | = Enable Expert Settings

Enable Sync Producing

CANopen I/0 Mapping
Nodeguarding
CANopen IEC Objects
Enable Nodeguarding
Status

Guard Time (ms): 0]
Infarmation Life Time Factor: 0
Emergency

[] Enable Emergency

COB-1D:

Checks at Startup
24 A check vendor ID

SNODEID+16#30

[] check Product Number

= I SDO Channels (11 active) cn Nolrjem

Optional Device
[ Nonitialisation Reset Node:

Enable Heartbeat Producing
Producer Time (ms): (500 =

J/ Heartbeat Consuming (1/1 active)

[ |4

TIME
Enable TIME Producing
COB-ID (Hex): 16% (100 2

Enable TIME Consuming

[[] check Revision Number

15: The node number identifies the CAN module as unique, and it corresponds to the number set
on the module (value between 1 and 127). You provide the node ID as a decimal.

16: Click this button to open a dialog for activating the SDO channels that are predefined in the
EDS file. Service data objects (SDOs) allow access to all entries in the CANopen object directory.
An SDO creates a peer-to-peer communication channel between two devices (SDO server and

client channel).

General
Node ID: |1 = SDO Channels (11 active) | anOD@[
500 Channel Configuration
Channel Enable MNodelD Client COB-1D Server COB-ID
165601 16#581

@ configuration OK!

17:

Cancel

[¥]: All settings are displayed that are predefined by the device description (EDS file) for the

device.

18:

Available only when the Enable Sync Producing option is cleared in the CANopen manager.

[¥]: The 1/O transmission is synchronized on the bus. The Slave works a sync producer. The
parameters of the sync interval are defined in the settings of the CANopen manager.

19:

[¥l: The Slave is optional and not required for starting the CAN network. Meaning network
communication is started up even though Slaves are missing in the network. If this is not set
for a Slave, the complete network won’t start up (all Slaves ready to be run stays in
Preoperation) until this Slave are ready to start.

20:

This option is for non-configurable Slave that already start with a valid configuration.
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[¥]: The master does not send configuration SDOs or NMT start commands to the Slave. PDO
communication and monitoring (heartbeat, node guarding) are performed when this has been
configured in the configurator.

If the Slave does not start automatically, then the user can use the CiA405 NMT function
block to send an NMT start command to the Slave.

21: Use Heartbeat producing instead of Nodeguarding

[¥]: The CANopen manager sends a message to the Slave in the Guard Time (ms) interval. If the
Slave does not respond with the given Guard COB ID (Communication Object Identifier), then the
CANopen manager resends this message as many times as defined in Lifetime Factor or until the
Slave responds.

If the Slave does not respond, then it is marked as “unavailable”.
22:
[¥]: The module sends heartbeats in the time intervals as given in Producer Time (ms).

23: The default setting is 200 as long as there is no special entry or the entry in the device
description file is 0.

This Heartbeat Consuming Time must be higher than Heartbeat Producing Time set in
CANopen Manager. Set Heartbeat Consuming Time=1,5 * Heartbeat Producing Time

24:
Heartbeat Consuming: Opens the Heartbeat Consuming Properties dialog box where you activate
the Slaves that you will monitor.

Enable Heartbeat Producing

Producer Time {ms): (500

Ak

I‘,f Heartbeat Consuming {1/1 active) I

Heartbeat Consuming Properties

Enable MNodelD of Guarded Mode Consumer Time (ms)
127 500

Cancel

The number of possible Slaves to be monitored is defined in the EDS file. TO do this, you must
select the “Enable” check box and enter the node ID of the Slave and the required values in the
Heartbeat Time field (in milliseconds). Then the Slave monitors the heartbeats that are sent from the
affected Slaves (defined by the node ID). When no more heartbeats are received, the Slave switches
off the I/Os.

While a Slave is monitoring, a green check mark is shown on the Heartbeat Consuming switch.

Note: When you insert a device with the heartbeat function, its heartbeat settings are
harmonized automatically with the master (CANopen manager).
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25: [¥]: Check the vendor ID of the Slave at start up. Vendor ID for Beijer Electronics is 145.
If not, corresponding communication will not start up.

12.6 Eds files describing BFI Slaves

The eds file for each Slave must be correct. BFI have three different eds files as below:
- BFI-E3: BFI-E3 Ver33.eds

- BFI-P2 Size2 to Size3: BFI-P2_Size2-3 Ver33.eds

- BFI-P2 Size4 to Size7: BFI-P2_Size4-7_Ver33.eds

The files are attached the program example but also available on www.beijerelectronics.com.

12.7 Ethernet setting in BCS Tools

Nexto Xpress

The only Ethernet port of Nexto Xpress is named “ETH” and is used for programming and
HMI communication. The IP-address setting is done in Configuration/NET 1 in BCS Tools.
Default IP-address is 192.168.15.1.

SEROCIY V0.3 Nexto BFI CanCpen hl Enable Interface
[ Device (xr300)

+- B pLC Logic

= ﬂj Configuration (Config)

[] obtain an IF address automatically

Ethernet Port Parameters

= ¥Pa00 (xP300) IP Address 192 , 168 . 15 . 1
s CoM1 Subnetwork Mask | 255 . 255 . 255 . 0 |
3 NET 1
Gateway Address | 192 . 168 . 15 . 253
=% can

= ﬁ CANopen_Manager (CAMopen_Manager)
[ BFI_CanOpen_1 (BFI-E3)
ﬂi BFI_CanOpen_2 (BFI-P2 Size2 and Size3)

Nexto NX-3008
NX-3008 has 3 Ethernet ports named NET1, NET2 and NET3.

NET1 is to be used for programming and HMI communication. The IP-address setting is
done in Configuration/NET 1 in BCS Tools. Default IP-address is 192.168.15.1.

[ pevice (Mx3008)
+-2] PLC Logic

= m Configuration (Bus)

[] obtain an IP address automatically

Ethernet Port Parameters

= ﬁ MY 3008 (MNX3008) IP Address 192 . 168 . 15 . 1
s
COM1 Subnetwork Mask | 255 . 255 . 255 . O
2 NET 1
Gateway Address | 192 . 168 . 15 . 253
NET 2
A NET 3
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13 Troubleshooting Communication problems

BCS Tools is the tool to check status of the CanOpen communication.

2 MextoExpress BFI CANopen_viI01
= m Device [connected] (XP325)
=B pLC Logic
= C; Application [run]
+-12) Beijer BFI CANopen
+-ID SystemGyLs
+-{0) SystemPOUs
+-12) UserGVLs
+-12) UserPOUs
@ 10qQualities
ﬁ Module_Diagnostics
m Library Manager
- Symbol Configuration
£ @ Task Configuration
= m Configuration (XF)
=% [ wp325 (xP325)
3 com1
3 NET1
=% can
= m CAMopen_Manager (CAMopen_Manager)
[ eF1_1 (BF1E3)
m BFI_2 (BFI-P2 Size2 and Size3)
Fﬁ BFI 3 (BFI-P2 Size4 to Size7)

PLC in RUN communicating with devices

13.1 One device does not reply

NextoExpress_BFI_ CANopen_vi01 -
[ Device [connected] (¥P325) General
=B PLC Logic
] = PDOs
=\7 Application [run]
-
() Beijer BFI CANopen .

) SystemGVLs
) SystemPQUs
) UserGyLs
) UserPOlUs
@ 10qualities
“ Module_Diagnostics
m Library Manager
- Symbol Configuration
+ @ Task Configuration
= m Configuration (XF)
=-¥3 i ¥p325 (¥p325)
B coM1
3 NET 1
=% can
= m CANopen_Manager {CANopen_Mar|
] BF1_t (BFIE3)
m BFI_2 (BFI-P2 Size2 and Size3)
[ BF1_3 (BFI-P2 Size4 to SizeT)

3
3
3
& Status

Information

Check following items:

Hardware

CANopen I/0 Mapping

=5 CODESYS_XaCantrol BFL_ CANaper_vI01 Opel ™
= If[j Device [connected] (X2 control)
=18 PLC Logic
= ":; Application [stop]
+-{Z) Beijer BFI CAMopen
m Library Manager
@ prgCustomerProgram (PRG)
B2 symbal Configuration
+ @ Task Configuration
= %3 [{f] cambus (CANbus)
= ﬂj CAMopen_Manager (CAMopen_Mar
[ BF1_1 (BF1E3)
ﬂj BFI_2 (BFI-P2 Size? and Size3)
[ BFI_3 (BFI-P2 Size4 to Size7)

PLC in STOP

CAMopen

Last Diagnostic Message:

Diag String: ‘Polling for Object Ox1000..."

- Is the cable from Nexto Xpress, CAB155, correct installed?

- Have wires for CAN-H and CAN-L been mixed between Nexto Xpress and BFI?

- Termination must be used. 1 pieces of 120 ohms in each end of the network. In Nexto
termination is activated by software, see 7.4. In BFI it is done with an option containing aRJ-45

with built-in resistor, see chapter 8.5.
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- Setting in BCS Tools must be “Network”=0 of CANbus (CANbus)/General, see chapter 12.4.
- Power turned on to BFI-P2/E3?

Software or settings

- P1-12=61in BFI-P2 and P-12 = 7 or 8 in BFI-E3?

- Communication speed setting in each Slave corresponding to Master setting in BCS
Tools, P-36 in BFI-E3 or P5-02 in BFI-P2?

- Individual Station number, P-36 in BFI-E3 or P5-01 in BFI-P2, done?

- Station number setting in each BFI correspond with settings in BCS Tools?

- The same station number settings in several BFI:s?

- Are correct eds file for each BFI being used?

13.2 Power failure in BFI-P2 or BFI-E3
Power 1*¥230 or 3*400 VAC Turned off to BFI-P2 =>

- Communication can still work with BFI-P2 due to an external 24 VDC supply on
terminal 1 and 7 or by network cables and the other BFI in network.

- Diagnostic Message in BCS Tools “EMCY Code 3207, Register 05.

- BFl s tripped showing Undervoltage alarm.

- Alarm can’t be reseted, disappears when power Turned on again.

Power 1*¥230 or 3*400 VAC Turned off to BFI-E3 =>
- BFI-E3 turns black.
- Module not found in BCS Tools “Diag String “Polling for Object 0x1000.

13.3 Communication ok but Diagnostic message
A Slave can also look like BFI_2 below.

= ﬂj CAMopen_Manager (CAMNopen_Manager)
[ eF1_1 (BF1E3)
I m BFI_2 (BFI-P2 Size? and Size3)
[ BFI_3 (BFI-P2 Sized to SizeT)

This means that the communication is working but something else is wrong and there is a
Diagnostic message for this Slave describing the fault. Examples are:

- EMCY Code :3207, Register:05; Field 00 00 00 00 07 => Power Off BFI-P2.
- EMCY Code :1012, Register:01; Field 00 00 00 00 12 => Alarm 4-20 mA missing,.

BFI-P2 tripped due to CANopen communication failure, SC-F02 =>

- Diagnostic Message in BCS Tools “EMCY Code 1033, Register 01
- BIlis tripped showing Undervoltage alarm.

Normal.dotm, 2020-07-01
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13.4 Communication ok but BFI-P2/E3 doesn’t run the motor

- Inhibit in display? Safe Torque Off signals are missing to BFI-P2, see chapter 8.2.
- Software enable on terminal 2 for BFI-P2 in place? see chapter 8.2.
- Software enable on terminal 2 for BFI-E3 in place? see chapter 8.1.
- No alarm in BFI-P2/E3?
- Parameter P1-12 = 6 in BFI-P2 and P-12=7 or 8 in BFI-E3?
- Variable “Ready to Run” must be 1 to run the BFI-P2/E3. Check!
o Software Enable signal on terminal 2=24VDC?
o Safe Torque Off terminals are properly connected on BFI-P2?
o 3x400 or 1x230 VAC connected to BFI?
o Reset any active alarm in BFI?
- Stop in display?
o Start signal by bus is missing. As soon as BFI receives a start signal a value
between 0 and Maximum speed is displayed instead of Stop.
- H 0.0 in display?
Start signal arrived but no speed setpoint?
o Speed sent to BFI-P2/E3 must be a value between parameter value P1-01 and
P1-02.
o Speed into Function block is a REAL. Value 50.0 Hz means value 500 being
sent to BFI-P2/E3
o Check that sent speed by bus corresponds with value in PO-07 in BFI-P2 and
P0-03 in BFI-E3.
o Check parameter P0-52:2 (word2 of the 4 cyclic words). This is the speed value
send in cyclic data word2. The value is Hexadecimal.

13.5 EMC noise

Nexto might lose communication with one or several with one or several slaves without any

logic reason. Basic rules to avoid problems with EMC-noise:

1. Use Cat 6 patch cables.

2. Make sure that CAN-H and CAN-L for all devices in the network are disconnected from

common ground. They are in BFI and Beijer distributed 1/O:s.

3. The motor cables for all motor driven by a BFI must be shielded and the shield MUST be

grounded in both ends of the cable.

4. Make sure that motor cables are patch cables have a distance of minimum 30 cm from each

other.
5. If a patch cable must cross a motor cable it must be in a 90 degrees angle.

How to solve?

EMC noise is not detected by any controller and the fastest way to find the root cause is by

exclusive testing. Try to see pattern how and when the problem occurs. Start all over again

and activated the slaves one-by one.

- Does the problem occur when all slaves in the network are activated, and BFI is not running

any motor?
- Start up the BFI:s one by one and to see if it is a specific BFI causing the problem.

- Is the problem caused by one specific BFI or is it all BFI:s together causing the problem?
- If one specific BFI is causing the problem, remove all I/O wires and just keep the bridges

between 1 to 2, 1 to 12 and 9 to 13. Any improvement?
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13.6 Bandwidth problem

This problem might occur during commissioning. Nexto Xpress might lose communication with
one or several slaves without any logic reason. Symptom is similar as EMC noise.

Normally setting is that components in network send data as soon as new data is available.
Distributed I/O:s with analog inputs or high-speed counters and BFI-P2 with encoder feedback
might send new data every msec. With Low bus speed and several slaves, the traffic on the bus
might too high and problem occur.

How to solve?

- Start to calculate theoretically if bus speed can handle the amount of data on the bus. A speed
of 500 Kbit/sec is the same as 500 bits/msec. And one message on the bus is in total normally
about 100 bits.

- Decrease number slaves in network, especially those who might send a lot of data. What
happens?

- Limit the amount of data sent from a specific slave with a minimum time between two messages, set
“Inhibit time”. In example below inhibit time is set to 10 msec for the BFI-E3.

Transmit PDOs (Slave => Master)

Add PDO Add Mapping " Edit X Delete Maove Up Move Down
Name Object
v/ 16&1800: T it PDO 1 P t 16#181 ($NODEID+16&180)
_Drive Status Reqister 162200416200
= m Configuration (¥P) PDO Properties X
=[] xp325 (¥P325)
3 oo | coom: Orm by
% NET 1 8
= 16181 (385)
=& can
=[] cANepen_Manager (CANopen_Manager Inhibit Time (x 100ps): 100 =
: BFI_1 (BFIE — —
I . m _LE 7 I Transmission Type: asynchronous - device profile spedfic (Type 255) ~
[ BFI_2 (BFI-P2 Size? and Size3)
[ BF1_3 (BFI-P2 Size4 to SizeT7) Number of Syncs: ! :
.a' Integrated 1/O Event Time (x 1ms): 0 =

13.7 Use SYNC to read encoder data from motor connected to BFI-P2

Instead of using Inhibit time to decrease the CANopen communication rate it is possible set the
CANopen Master poll slaves for data.

Activate SYNC function in the CANOpen Manager and configure the time. In this example it
is set to 10 msec.

Activate SYNC for each PDO of each slave and set it to cyclic transmission.

| |w[ie#is0on:T PD 16#282 (SNODEID 64

Sync

PDO Properties

Enable Sync Producing

COB-ID:
COB-ID (Hex): 16# |7F = = 162282 (642)
C}'CIE PEriI:IIj [IJS}: IIDDUU : Inhibit Time (x 100ps): ] =

Transmission Type: I cydic - synchronous (Type 1_240}1

Window Length (ps): (5000

4k

Number of Syncs: 1 =

Enable Sync Consuming Event Time (x 1ms): 0

Normal.dotm, 2020-07-01
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14 CANopen data in BFI-P2/E3 Register Mapping

14.1 CANopen Protocol Specification

The tables below show the Index and Sub Index required to address each parameter. All User
Adjustable parameters are accessible by CAN, except those that would directly affect the
communications. All parameter values can be read from the drive and written to, depending on the
operating mode of the drive — some parameters may be changed whilst the drive is enabled for
example. BFI-P2 provides the following default COB-ID and functions:

Table 1: Messages and COB-IDs

Type COB-ID Function

NMT 000h Network management

Sync 080h Synchronous message
COB-ID can be configured to other value.

Emergency | 080h + Node address | Emergency message. COB-1D can be configured to other
value.

PDO1 (TX) | 180h + Node address | Process data object.

PDO1 RX) | 200h + Node address | PDOL1 is pre-mapped and enabled by default.

PDO2 (TX) | 280h + Node address | PDO2 is pre-mapped and disabled by default.

PDO2 (RX) | 300h + Node address | Transmission mode, COB-ID and mapping can be configured.

SDO (TX) 580h + Node address | SDO channel can be used for drive parameter access.

SDO RX) 600h + Node addtess

Error 700h + Node address | Guarding and Heartbeat function are supported.

Control COB-ID can be configured to other value.

e BFI-P2 SDO channel only supports expedited transmission.

e BFI-P2 can only support up to 2 Process Data Objects (PDO). All PDOs are pre-mapped
however PDO?2 is disabled by default. The table below gives the default PDO mapping
information.

e Customer configuration (mapping) will NOT be saved during power down. This means that the
CANopen configuration will restore to its default condition each time the drive is powered up.

14.2 PDO Default Mapping

Objects | Mapped Length Mapped Function Transmission
No. Object Type
1 2000h Unsigned 16 Control command register* 255
RX 2 2001h Integer 16 Speed reference Valid
PDOI1 3 2003h Unsigned 16 User ramp reference immediately
4 2002h Unsigned 16 Torque Reference
1 200Ah Unsigned 16 Drive status register
TX 2 200Bh Integer 16 Motor speed Hz 255
PDO1 3 200Dh Unsigned 16 Motor current
4 203Eh Integer 16 Total Run Hour
1 0006h Unsigned 16 Dummy
RX 2 0006h Unsigned 16 Dummy 955
PDO2 3 0006h Unsigned 16 Dummy
4 0006h Unsigned 16 Dummy
1 2012h Unsigned 16 Digital input status
TX 2 2013h Unsigned 16 Analog input 1 (%) 955
PDO2 3 2014h Integer 16 Analog input 2 (%)
4 2044h Integer 16 Speed Controller Reference

* Drive control can only be achieved when P-12=7 or 8 provided that P-31 =0, 1, 4 or 5.
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14.3 PDO transmission type
Various transmission modes can be selected for each PDO. For RX PDO, the following modes are

supported:

Transmission Mode Description
Type
0 —240 Synchronous The received data will be transferred to the drive active control register
when the next sync message is received.
254, 255 Asynchronous The received data will be transferred to the drive active control register
immediately without delay.

For TX PDO, the following modes are supported:

Transmission Mode Description
Type
0 Acyclic TX PDO will only be sent out if the PDO data has changed and PDO will
synchronous be transmitted on reception of SYNC object
1-240 Cyclic TX PDO will be transmitted synchronously and cyclically. The
synchronous transmission type indicates the number of SYNC object that are
254 Asynchronous | TX PDO will only be transferred once corresponding RX PDO has been
received.
255 Asynchronous | TX PDO will only be transferred anytime if PDO data value has changed.
14.4 CANopen specific Object table
Index | Sub Function Access | Type | PDO Default Value
Index Map
1000h 0 Device Type RO U32 N |0
1001h 0 Error Register RO U8 N 0
1002h 0 Manufacturer Status Register RO uUlo6 N 0
1005h 0 COB-ID Sync RW u32 N | 00000080h
1008h 0 Manufacturer Device Name RO String N BFI-P2
1009h 0 Manufacturer Hardware Version RO String N | xxx
100Ah 0 Manufacturer Software Version RO String N 3.00
100Ch 0 Guard Time (I1ms) RW Ul6 N |0
100Dh 0 Lifetime Factor RW U8 N 0
1014h 0 COB-1ID EMCY RW U32 N | 00000080h+Node ID
1015h 0 Inhibit Time Emergency (100ps) RW uU16 N 0
1016h 0 Consumer Heartbeat Time No. RO U8 N 1
of entries
1 Consumer Heartbeat Master RW U32 N 0
Node & Time
1017h 0 Producer Heartbeat Time (1ms) RW uU16 N 0
1018h 0 Identity Object No. Of entries RO U8 N 4
1 Vendor ID RO U32 N 0x00000145
2 Product Code RO U32 N Drive Dependent
3 Revision Number RO U32 N X.XX
4 Serial Number RO U32 N Drive Dependent
1200h 0 SDO Parameter No. Of entries RO U8 N 2
1 COB-ID Client -> Server (RX) RO U32 N 00000600h+Node 1D
2 COB-ID Setrver -> Client (TX) RO U32 N 00000580h+Node 1D
1400h 0 RX PDO1 comms param. no. RO U8 N |2
of entries
1 RX PDO1 COB-ID RW U32 N | 40000200h+Node ID
2 RX PDO transmission type RW U32 N | 254
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1401h 0 RX PDO2 comms param. no. of RO U8 N |2
entries
1 RX PDO2 COB-1ID RW U32 N C0000300h+Node ID
2 RX PDO?2 transmission type RW U8 N 0
1600h 0 RX PDO1 1 mapping / no. of RW U8 N |4
entries
1 RX PDO1 1st mapped object RW U32 N | 20000010h
2 RX PDO1 2nd mapped object RW U32 N | 20010010h
3 RX PDO1 3rd mapped object RW U32 N | 20030010h
4 RX PDO1 4th mapped object RW U32 N | 00060010h
1601h 0 RX PDO2 1 mapping / no. of RW U8 N |4
entries
1 RX PDO2 1st mapped object RW U32 N | 00060010h
2 RX PDO2 2nd mapped object RW U32 N | 00060010h
3 RX PDO2 3rd mapped object RW U32 N | 00060010h
4 RX PDO2 4th mapped object RW U32 N | 00060010h
1800h 0 TX PDO1 comms parameter RO U8 N 3
number of entries
1 TX PDO1 COB-ID RW u32 N | 40000180h+Node ID
2 TX PDOL1 transmission type RW U8 N 254
3 TX PDO1 Inhibit ime (100ps) RW Ul6 N |0
1801h 0 TX PDO2 comms param no. of RO us N 3
entries
1 TX PDO2 COB-ID RW u32 N C0000280h+Node ID
2 TX PDO2 transmission type RW U8 N 0
3 TX PDO2 Inhibit ime (100ps) RW Ul6 N |0
1A00h 0 TX PDO1 mapping / no. of RW U8 N 4
entries
1 TX PDO1 1st mapped object RW U32 N | 200A0010h
2 TX PDOI1 2nd mapped object RW U32 N | 200B0010h
3 TX PDOT1 3rd mapped object RW U32 N | 200D0010h
4 TX PDO1 4th mapped object RW U32 N | 20100010h
1A01h 0 TX PDO2 mapping / no. of RW U8 N |4
entries
1 TX PDO2 1st mapped object RW U32 N | 20110010h
2 TX PDO2 2nd mapped object RW U32 N 20120010h
3 TX PDO2 3rd mapped object RW U32 N 20130010h
4 TX PDO2 4th mapped object RW U32 N | 20140010h

14.5 Parameter Access Overview BFI-P2 and BFI-E3

CanOpen addresses for parameters and Actual status is to be found in Application note for BFI-E3

and BFI-P2. This to be found on www.beijerelectronics.com.
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15 About Beijer Electronics

Beijer Electronics is a multinational, cross-industry innovator that connects people and
technologies to optimize processes for business-critical applications. Our offer includes
operator communication, automation solutions, digitalization and support. As experts in
user-friendly software, hardware and services for the Industrial Internet of Things, we
empower you to meet your challenges through leading-edge solutions.

Beijer Electronics is an Ependion company. Ependion (formerly Beijer Group) is listed on
the NASDAQ OMX Nordic Stockholm Mid Cap list under the ticker EPEN.

www.ependion.com

15.1 Contact us

Global offices and distributors
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