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1 Introduction

1.1 Purpose of the Operating Guide

This guide provides basic knowledge required to use the VLT® Motion Control Tool MCT 10 with Danfoss drives. Familiarity with the

following is assumed:

e  MS®-Windows™ at user level.
e Setup, process knowledge, and operation of the drive.

e Use of and linkage with communication equipment.
The operating guide does not provide any detailed information regarding specific applications or possible solutions and related

parameter combinations in the setup and use of a drive. Refer to the drive-related operating guide and design guide. Any update of the

guide and instructions related to MCT 10 is available at https://www.danfoss.com.

Familiarity with the PC or PLC master of the system is assumed. Issues regarding hardware or software produced by other manufacturers

are beyond the scope of this guide and are not the responsibility of Danfoss.

Refer to the appropriate guides for more information about master-to-master communication, or communication to a non Danfoss

follower.

1.2 Document and Software Version
This manual is regularly reviewed and updated. All suggestions for improvement are welcome.

Edition Remarks Software version

AQ283728700891, version 12

1.3 Intended Use

The VLT® Motion Control Tool MCT 10 enables full system configuration and control. With MCT 10, it is possible to monitor the entire
system more efficiently for faster diagnosis and better preventive maintenance.

Use cases of MCT 10:

e For planning a new communication network offline.

e  For commissioning drives online.

e For easy replacement of drives.

e  For easy expansion of networks with more drives.

e  For backup of parameter settings of drives in a communication network.

e MCT 10 supports PROFIBUS DP-V1 communication via a master class 2 connection. This connection eliminates the need for an extra

communication network.

The communication framework part of MCT 10 is handling the control of the fieldbuses. It provides enhanced capabilities allowing
multiple concurrent fieldbus communications. Several fieldbuses can be configured and combined in the same network with MCT 10.

D NOTE: If several fieldbuses are created with the same type, make sure that they are configured with different scan ranges.

Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466 | 11
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14 Software Modules
The VLT® Motion Control Tool MCT 10 software is supplied in 2 modules:

e MCT 10 software for:
o Setting the drive parameters.
o Copying parameter sets to and from the drive.
o  Documentation/printout of setup, including diagrams.
o Servicing and fault analysis.

e  APoss program for creating APoss programs.

1.5 Features of the VLT® Motion Control Tool MCT 10

e  Project-oriented PC tool, 1 tool for all drive series.

e Links to all Windows™ applications possible.

e Supports Siemens CP PCMCIA- and PClI cards for PROFIBUS DP-V1 master class 2 connection.

e Supports standard interfaces: USB, RS485, Ethernet TSC.
« Siemens PG/Field PGs already have the required hardware.
e Downwards compatibility with Dos-Dialog (*.mnu) and WinDialog (*.vlt).

e  Windows™ Explorer-like interface for quick and easy start-up and navigation.

tcmwer)

USB to RS485 converter

g
5

e30bt513.13

#1 #2 #3 #126

Figure 1: Connect up to 126 Nodes with a Repeater and up to 31 Nodes without a Repeater

1.6 Versions

VLT® Motion Control Tool MCT 10 is available in 2 versions. Go to https://suite.mydrive.danfoss.com/ for more information and for

downloading the program.

12 | Danfoss A/S © 2025.07
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1.7 Further Information
The following guides related to VLT® Motion Control Tool MCT 10 are available:

e  VLT® PROFIBUS DP-V1 MCA 101 Installation Guide

o  Drive-specific design guides

Refer to https://www.danfoss.com/en/about-danfoss/our-businesses/drives/ for more information.

It is also possible to find video training material on this site for operating the MCT 10.

Danfoss A/S © 2025.07

AQ283728700891en-001201 / 130R0466 | 13


https://www.danfoss.com/en/about-danfoss/our-businesses/drives/

Operating Guide | VLT® Motion Control Tool MCT 10 Safety

2 Safety

2.1 Safety Symbols

The following symbols are used in Danfoss documentation.

A DANGER

Indicates a hazardous situation which, if not avoided, will result in death or serious injury.

Indicates a hazardous situation which, if not avoided, could result in death or serious injury.

/\ CAUTION

Indicates a hazardous situation which, if not avoided, could result in minor or moderate injury.

NOTICE

Indicates information considered important, but not hazard-related (for example, messages relating to property damage).

The guide also includes ISO symbols for general warnings, warnings related to hot surfaces and burn hazard, high voltage and electric

shock, and referring to the instructions.

ISO warning symbol for general warnings

I1SO warning symbol for hot surfaces and burn hazard

I1SO warning symbol for high voltage and electric shock

ISO action symbol for referring to the instructions

O Ppp

2.2 Safety Precautions

HIGH VOLTAGE

Drives contain high voltage when connected to AC mains input, DC supply, load sharing, or permanent
motors. Failure to use qualified personnel to install, start up, and maintain the drive can result in death or

serious injury.
¢ Only qualified personnel must install, start up, and maintain the drive.

« Before performing any service or repair work, use an appropriate voltage measuring device to make sure
that there is no remaining voltage on the drive.

14 | Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466
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UNINTENDED START

When the drive is connected to AC mains, DC supply, or load sharing, the motor may start at any time. The motor may start by
activation of an external switch, a fieldbus command, an input reference signal from the LCP or LOP, via remote operation using
MCT 10 Set-up software, or after a cleared fault condition. Unintended start during programming, service, or repair work can
result in death, serious injury, or property damage.

o Disconnect the drive from the mains.
o Press [Off/Reset] on the LCP before programming parameters.

o Ensure that the drive is fully wired and assembled when it is connected to AC mains, DC supply, or load sharing.

DISCHARGE TIME

The drive contains DC-link capacitors, which can remain charged even when the drive is not powered. High
voltage can be present even when the warning indicator lights are off.

Failure to wait the specified time after power has been removed before performing service or repair work
could result in death or serious injury.

¢ Stop the motor.

¢ Disconnect AC mains, permanent magnet type motors, and remote DC-link supplies, including battery
backups, UPS, and DC-link connections to other drives.

« Wait for the capacitors to discharge fully. The discharge time is specified on the drive nameplate.

o Measure the voltage level of the capacitors to verify that there is no voltage before opening the drive or
performing any work on the drive.
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3 Installing and Uninstalling

3.1 Introduction to Installation

The VLT® Motion Control Tool MCT 10 software and SyncPos modules are installed via a multilingual, self-explanatory installation

program.

3.2 Starting the Installation Program

1. Run MCT10_Vx.xx.msi.

2. Follow the instructions of the installation program.

:) When the installation process is complete, the MCT 10 Set-up Software is found on the following path:

- Danfoss Drives

e30bt514.14

il Aposs

ﬁ Communication Module Community...
MCT 10 English

B v 10 ReadMe

.

MCT 10 Set-up Software

Figure 2: Path for the MCT 10 Set-up Software

3.3 Selecting the Software Language

The Danfoss default language is English. If another language is selected, it becomes the new default.
1. Select Options from the main menu, then select Select Language.

2. Select the wanted language from the scrollbar and click OK.

D NOTE: Changing the language affects the parameter language. If an external LCP is connected to the drive,
the change of language version does not affect the language in the display.

3. Close and restart MCT 10 to activate the language setting.

34 Uninstalling the Software

D NOTE: The following procedure is only valid for Windows™ operating systems.

1. Press Start.
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2. Select Settings.
3. Select Control Panel.
4. Double-click Remove/Add Programs.

5. Select Remove.
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4 Communication Setup

4.1 Communication Options

Drives in the VLT® HVAC Drive FC 102, VLT® AQUA Drive FC 202, VLT® Midi Drive FC 280, and VLT® AutomationDrive FC 302 series are
equipped with a USB port. Communication from a PC can be established using a standard A-B male-to-male USB cable connected to
the drive. No extra hardware or bus configuration is required. If the PC is equipped with more than 1 USB port, several drives can be
connected. The USB bus is automatically added to the network bus list.

Establish a hardwired connection through:
e Standard built-in RS485, or
e USB port.

The USB interface socket allows devices to be connected and disconnected using hot swapping. When connecting a drive using USB,
VLT® Motion Control Tool MCT 10 automatically adds it to the bus list.

If the Ethernet based option is mounted in the drive, for example, VLT® PROFINET MCA 120 or VLT® EtherNet/IP MCA 121, establish the
connection via Ethernet based network.

If the VLT® PROFIBUS DP-V1 MCA 101 option is mounted in the drive, establish the connection via PROFIBUS master class 2 connection
(MSAC 2)

D NOTE: Connect soft starters either via a USB cable or via Ethernet.

NOTICE

RISK OF DAMAGE TO PC USB HOST CONTROLLER
When connecting the PC to the drive through the USB cable, there is a risk of damaging the PC USB host controller.

« Follow the recommendations for grounding described in the operating guide for the relevant drive.

« Use a USB isolator with galvanic isolation to protect the PC USB host controller from ground potential differences when
connecting the PC to a drive through a USB cable.

o Do NOT use a PC power cable with a ground plug when the PC is connected to the drive through a USB cable.

Communication from a PC can be established via R5232 to RS485 converters or via USB to RS485 converters.

-

UsB

e30bt631.13

=

7 USBto RS485 converter

#‘35_495
1
— — g —

I

#1 #2 #N

Figure 3: Communication from a PC
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4.2 Manual Fieldbus Configuration

After installation, configure the non-plug-and-play networks via the fieldbus configuration dialog.
1. Start the VLT® Motion Control Tool MCT 10.
2. Select Network.

3. Right-click Network and select Add/Remove/Configure Buses.

B Untitled - MCT 10 Set-up Software =
o~
O
File Edit View Insert Communication Tools Options Help §
NEd 2R da=2E o @ B Y ¢
w b
L & Proj Add/Remove/Configure Buses |
B serial
Figure 4: Refreshing the Fieldbus List
4. Add, remove, or configure the properties for the connected fieldbuses.
. Danfoss Drives Fieldbus Configuration X | o
g
e}
Installed fieldbuses: %
Type Fieldbus name Installation
Profibus DP-V1 Manual
SerialFCBus  Serial Manual
Ethernet Ethernet Manual

WirelessDirect WirelessDirect Manual

Help About Closs

Figure 5: Fieldbus Configuration

5. Scan the network for active drives to make MCT 10 indicate available drives on the non-plug-and-play fieldbuses.
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43 Scan

43.1 Automatic Scan

Only the USB fieldbus is scanned automatically when a drive is connected to the PC. For non-plug-and-play fieldbuses, scan manually for

active drives.

4.3.2 Scan Range Configuration
Enter the preferred scan setting by right-clicking on Serial bus and then selecting Configure Bus.

Adding a standard bus RS485 or PROFIBUS to the network tree configures the scan range to scan the entire address range. The Ethernet-
TSC bus is added using the current IP address settings.

The fieldbus scan range can be configured in several ways:
e Right-click the Fieldbus icon in the network tree and select Configure Bus.
e Mark the Fieldbus icon in the network tree and select Configure under Communication in the main menu bar.

e Open the Fieldbus Configuration dialog, right-click the Network icon, and select Add/Remove/Configure Buses.

e  Open from the Windows™ panel.

| @ N2 | @ |

e30bt495.14

Scan network icon

Figure 6: Scan Network Icon

4.3.3 Scan Network
Scan a fieldbus in 3 ways:

e Right-click the Fieldbus icon in the network tree and select Scan Bus for active drives.
e Mark the Fieldbus icon in the network tree and select Scan/Refresh under Communication in the main menu bar.

e Mark the Fieldbus icon in the network tree and select the Scan icon on the toolbar.

The Scanning for Drives window appears and indicates the progress of the scan.
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Scanning for Drives. .. 2
©
o
Status s
Scanning bus for active drives.. §
@

1 drive(s) responded to scan.
Identifying drive(s)..
" Drive Add-ess: 1 - Identification finished.

Please wait...

0% 100%

I

Figure 7: Progress of Network Scanning

44 RS485 Communication

44.1 Set Up the Drive with RS485 Data Communication
All drives can be configured to 9600 (default), 19200, 38400, 57600, or 115200 baud. The serial configuration is always configured with:

e 8data bits.
e 1stop bit.

o  Even parity.
44.2 Configuring the Fieldbus

When using an RS485 converter as the Advantech ADAM converter, VLT® Motion Control Tool MCT 10 indicates online drives available on
the fieldbus after scanning.

D NOTE: Protocol and advanced settings are for performance optimization and should normally not be changed.

1. Open the Serial Fieldbus Configuration dialog box or right-click the appropriate fieldbus.
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Senal fieldbus configuration

General protocol  Advanced

Line settings
Port:

COM3: Intel(R) Active Management Technalogy - SOL

Baud rate: Parity:
9800 v | | Ewen parity
Fieldbus scanning

Start scanning from address: , 1

Stop scanning at address: | 126

Reset to default

Stop bits:

e30bt629.12

Figure 8: Serial Fieldbus Configuration

2. Setthe COM port number.

When using USB to RS485 converters, the actual COM port number can be identified from the device manager part of the

Windows™ control panel.

3. Setthe baud rate, parity, and the number of stop bits (must match the settings in the drive).

4. Set the fieldbus scanning range to the available address to limit the time scanning for active drives.

5. Press OKto activate settings or select to restore the default settings.

443 USB Data Communication

Bl Untitled - MCT 10 Set-up Software

N H £ 2B | 8%k =

File Edit View Insert Communication Tools

L
;
I

===

- B Ethemet

B Profibus

i B Serial

- B USB1
i B WirelessDirect
5 & Project

Figure 9: Network Bus List

e30bt623.12

When the USB cable is disconnected, the drive connected via the USB port is removed from the network bus list.
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45 MCT 10 with Soft Starters

45.1 Setup of Soft Starter

Setting up connectivity to the VLT® Soft Starter MCD 500 and VLT® Soft Starter MCD 600 requires that the USB communication module is
mounted on the soft starter. Communication from a PC can be established using a standard A-B male-to-male USB cable connected to
the USB communication module. If the PC is equipped with more than 1 USB port or a USB HUB, several soft starters can be connected.

4.5.2 Serial Configuration

All soft starters can be configured to 300, 1200, 4800, 9600 (default), 19200, 38400, 57600, or 115200 baud. The serial configuration is
always configured with:

e 8data bits.
e 1stop bit.

e No parity.

Serial AuCom configuration >

General

e30bt758.12

Line settings
Port:

COME: Standard Serial over Bluetooth link o
Baud rate: Parity: Stop bits:

2600 e Mo parity w ! 11 w

Reset to default

o] o

Figure 10: Serial Configuration of Soft Starters

4.53 Configuring the Fieldbus

1. Add and configure the fieldbus from the Fieldbus Configuration dialog.

If the fieldbus is already added to the network, it can be reconfigured by right-clicking on the appropriate soft starter
fieldbus.

2. Setthe COM port number. The actual COM port number can be identified from the device manager part of the control panel.
3. Setthe baud rate, parity, and the number of stop bits (must match the setting in the soft starter).

4. Reset to Default restores the general settings and fieldbus scanning to factory configuration values.
454 Using the Hilscher Netldent Protocol

Use the tool for searching for devices and for identifying and changing IP addresses. The tool also has a filtering function.

1. Click the Tools menu.
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2. Select Soft Starter Discover and Configuration Tool.

o~
Tools Options Help g
- HMpare. 2
CI.)
d _ !
Apply Parameter View Settings
Filter Parameter .

Update VLT Software Customizer support...
Update Drive support ...

VLT2800 Conversion Wizard...

VLT3000 Conversion Wizard...

VLTB0 Conversion Wizard...

Import drive from Excel...

Import drive from Excel and write...

Manage motor db ...

Manage Sensorless Pumps db ...

055 Creator...

MME Creator...

LCP103 Whitelist Creator...

Export CSV/Master Files ...

Drive Converter Tool 3
Soft Starter Discover and Configuration Tool
SafeQption Log Viewer

-

Figure 11: Selecting the Hilscher Netldent Protocol

3. Select the soft starter for which the IP address should be configured.

4. Click Configure.
455 Importing/Exporting Parameter Files, MCD 600

With the VLT® Soft Starter MCD 600, a parameter file, (PAR file) can be exported from the soft starter to a USB stick and copied into VLT®
Motion Control Tool MCT 10. After changing the file in MCT 10, the PAR file can be copied back to the USB stick and applied to the soft
starter.

1. Create an MCD 600 project soft starter.
2. Right-click the project folder.
3. Select Import Parameters.

4. From the dialog, select the file to import.

:> A dialog opens and shows information about the selected file.
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Import MCD600 Master Parameter File

Level Message

Info Soft Starter type: MCD600

Info Parameter list version: 0.1.0.0
Info Soft Starter Model: MCD6-0020B
Info File checksum correct: 56122

e30bu310.12

If the soft starter differs from the project, it shows up as an error or warning in this view, depending on the difference.

5. Press Continue to apply the file.
Import MCD600 Master Parameter File o
Level Message ;3’
Info Parameter "1-1" changed. Old: "Network" New: "Digital Input” §
Info Parameter "1-2" changed. Old: "2.0" New: “1.0" @
Info Parameter "1-3" changed. Old: 15" New: "22"
Info Parameter "1-4" changed. Old: "00:20" New: "00:10"
Info Parameter "1-5" changed. Old: "720" New: "600"
Info Parameter "3-4" changed. Old: "00:20" New: "00:10"
Info Parameter "4-2" changed. Old: "42" New: "0"
Info Parameter "4-3" changed. Old: "28" New: "0"
Info Parameter "7-1" changed. Old: "Jog Forward" New: "Input Trip (N/Q)"
Info Parameter "20-2" changed. Old: "64" New: "80"
Info All done!

Ok

6. Click OKto close the window.

7. Right-click the project to export from MCT 10.

8. Select the parameters to export.

9. Inthefile selection dialog, select where to export the file to.

:) A dialog appears when the export is complete.
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MCT 10 Set-up Software

o Export complete!

oK

e30bu312.11

4.6 PROFIBUS DP-V1 Communication

46.1 Requirements

Setting up PROFIBUS DP-V1 communication requires a VLT® PROFIBUS DP-V1 MCA 101 option module. Communication from a PC using
PROFIBUS DP-V1 can be established using a PROFIBUS PCMCIA card or a card installed in the PC. The PROFIBUS cable from the drive is
connected to the 9-pin sub D socket connector on the card.

N =
N 3
m
@ & £
e}
\ % | ]
[
v PCMCIA T Insertable
DP-V1 card [ DP-V1 card
L DP-V1_ DP-V1
\ |
#1 #2 #N #1 #2 #N

Figure 12: PROFIBUS DP-V1 Communication

D NOTE: Connectivity via PROFIBUS DP-V1 to a VLT® AutomationDrive FC 302 using the VLT® PROFIBUS Converter MCA 114
with option firmware version 2.03 is not possible via MCT 10. Use the fieldbus or USB bus instead.

4.6.2 Configuring PROFIBUS DP-V1

When using a PROFIBUS interface card with the associated driver installed, VLT® Motion Control Tool MCT 10 indicates online drives
available on the specific PROFIBUS after scanning the bus for active drives.

1. Configure the bus from the Fieldbus Configuration dialog or by right-clicking the appropriate PROFIBUS bus.
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ProfiBus fieldbus configuration

Genera| Protocol

Connection
Number of connection retries:

Number of reconnection refries:

1

File I/O
File telegram timeout: 500 msec
Max failures on file read: 10

Reset to default

L

<

2

3

B

K

[

Parameter 1/O

Read parameter imeout: a0 msec
Write parameter imeout: 200 msec

Parameters allowed per telegram:

i

0K | Cancel

Figure 13: PROFIBUS Fieldbus Configuration

2. Setthe board number.

3. Setthe fieldbus scanning range to the available addresses only to limit the time used for scanning active drives.

4. Click OKto activate or click Reset to default to restore factory settings.

46.3 DP-V1 Connection and PG/PC Interface

The VLT® Motion Control Tool MCT 10 PROFIBUS DP-V1 fieldbus plug-in uses the Siemens SoftNet driver available from Step7, or
alternatively Simatic NET, to establish connectivity via the supported master class 2 cards such as CP5511 or CP5512.

D NOTE: STEP?7 Lite version does not support the SoftNet driver.

464 Setting Up the PG/PC Interface

This procedure explains how to set up the PG/PC Interface from default configuration to open the PROFIBUS connection from VLT®
Motion Control Tool MCT 10. Cabling and terminations must be in accordance with wiring and cabling requirements for PROFIBUS.

1. Open the PG/PC Interface.
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. L.
Set PG/PC Interface X |iE
Access Pﬂ.?. LLDP %

Access Point of the Application:
CP_L2.1: -»> CPS512(PROFIBUS) v
[Standard interface SIMATIC NET)

Inteiface Parameter Assignment Used:

CP5512(PROFIBLIS) | Propeties.. |
@B CP5512(FWL) ~ I Diagnostics.. I
@ CPS512MPY)

#3 CP5512(PPI) I Copy. |
#2) CP5512(PROFIBUS) -

< >

[Parameter assignment of your
communications processor CP5512 for a
PROFIBUS network)

Interfaces

4&dd/Remave: | Select... |

| Cancel II Help I

Figure 14: Set PG/PC Interface

2. Configure Access Point of the Application to CP-L2_1 pointing to the master class 2 card used.
3. SetInterface Parameter Assignment Used corresponding to the master class 2 card used.

4. Select Properties to configure the station- and network parameters.

o Station parameters:

= Set PG/PCis the only master on the bus to Active if no PLC is active on the bus. Use the Diagnostics described later to
select a valid PROFIBUS address.

o Network parameters:

= Set the Transmission rate to the same baud rate as the PLC if it is active.

5. Select DPin Profile and click OK to close the Properties dialog.

6. Select Diagnostics in the Set PG/PC Interface to verify network- and bus communication.
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» @ Intel(R) Dual Band Wireless-AC 7265

» @ Intel(R) Ethernet Connection (3) I218-LM
» W Microsoft Wi-Fi Direct Virtual Adapter

» W Microsoft Wi-Fi Direct Virtual Adapter(2)

P & Trace settings

] bus nodes
1= - |
2|1 l—— Passive: 10 =

Cancel Standard

M Access points
T Set memory card parameters
M LLoPDCP

oy Siemens Communication Settings ]
=)
File Language Help R
— s
P D SIMATIC NET configuration e dd §
¥ @ Modules ? ¢
¥ W CP5711
0¥ General o Address: | 122 2]
i_'i SOME ST ® Timeout: | 1s v
% Version @ - [
0] Network diagnostics Q » | PG/PC is the only master on the bus
% Bus node @ Check Ade
% Bus statistics @
- Network parameters
%/ LSAP list @ : =
o Transmission speed: | 1.5 Mbps v
% USB connector LI pe L E .
¥ J@ CP5711 PROFIBUS. 1<Active> = Highest station address: | 126 v
[} 9 Profile: | DP v
| Firmware trace @ > ]DiE A
» 8 CPS711.Auto.1
P @ CP5711.MPI1 .
Network configuration
o
J
@

Figure 15: Properties Dialog

3 Siemens Communication Settings

File Language Help

e30bt791.11

¥ W CPS5TN ?
Y General ]
ii comLs7? [*] Bus node
R/ version 2 0 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19
2| Network diagnostics o 0 (- (= (= I=ATN o o] e e
o . ® = 0 : O ooaoaog oo
% Bus statistics ] 40 [ [ [ [ ] = e
Bl LsAP list 9 60 | | = [l [
%! USB connector @ 80 s e |-y -] i e
¥ Jm CP5711.PROFIBUS.1<Active> 100 L J =N ) e ) ol ke
IY Address o 120 [ (
%! Firmware trace o S
» @ CPS5711.Auto.1 | passive
» I8 CP5711.MPL1 ] active
P W Intel(R) Dual Band Wireless-AC 7265 ) active-ready
P _m Intel(R) Ethemet Connection (3) 1218-LM | does not exist
» @ Microsoft Wi-Fi Direct Virtual Adapter
» W Microsoft Wi-Fi Direct Virtual Adapter(2) Update
» &) Trace settings
M Access points [ ]
T set memory card parameters @
@ Lorioce L 2
I8 PNIO Adapter @ v|

Figure 16: Simatic Network Diagnostics Dialog

7. Select Test to verify the access path and network configuration. If a sharing violation is detected, the test results in an error
message. When the test result is successful, select Read to identify the active PROFIBUS nodes available on the network. Make
sure that the address defined for the PG/PC interface does not conflict with an active node.

8. Close the PG/PCinterface and start MCT 10.

9. Right-click a PROFIBUS and select Scan for active drives. MCT 10 identifies the same node IDs, except PLCs.
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4.6.5 PROFIBUS Multitelegrams

With the Parameters allowed per telegram drop-down list, it is possible to configure the number of requests to be associated within a
multitelegram. The standard allows up to 40 telegrams to be associated.

The following options are available:

e Maximum speed (default configuration). Handles the association automatically and adapts the number of telegrams for each drive
according to the series. Can be used in PROFIBUS networks containing both old and new Danfoss drives.

e Conservative. Always associates 10 telegrams within a multitelegram. This option is useful when communicating only with old
products such as the VLT® Decentral Drives FCD 300, VLT® DriveMotor FCM 300, series derived from VLT® HVAC Drive FC 102, VLT®
AQUA Drive FC 202, and VLT® AutomationDrive FC 302.

e Single request. Only 1 request per telegram.

4.7 Ethernet-TSC Data Communication

4.7.1 Requirements for Ethernet-TSC Communication

To set up an Ethernet-TSC (transparent socket channel) communication, the VLT® EtherNet/IP MCA 121 option module is required within
the drive. Communication from a PC can be established using a standard Ethernet cable connected to the drive.

4.7.2 Ethernet-TSC Configuration

An Ethernet-TSC bus is scanned using DDP (drive discovery protocol). The protocol does not require an IP port number and IP scan range.
It identifies drives based on the MAC addresses.

D NOTE: When scanning through different subnets or remotely via a VPN tunnel, it is advised not to utilize the ADDP
protocol but to use an IP range.

Click Refresh to generate a list of all active drives in the Ethernet. The list appears in the Ethernet Fieldbus Settings dialog when the scan is

complete.
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Figure 17: ADDP Configuration

2dves found

e30bt775.14

Drive types without any IP configuration use their Auto IP Class B address, which is 169.254.yy.xx, with yy.xx corresponding to the last 2

segments in the MAC address. Several uncommissioned drives without any IP configuration can be scanned on the same network.

Select a device from the Discovered Drives list to;

e  Get more information about the device.
e Assign a static IP address, a subnet mask, or default value to the drive.

e Setup DHCP (dynamic host configuration protocol) look-up.
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Ethernet - Ethernet Fieldbus Settings % | :
~
o)
Basic Options | Drive IP Settings | Advanced 5
=]
0
Drive Info o
Found on Interface: 10.28.196.8
Drive Model: FC-102
MAC Address: 00: 18:08:00:08:9F
Host Name: nfa
DNS Address: nfa
TSC Port Number: 4000
Configure Drive IP Settings
@ Use DHCP
) Manualy Configure Network Settings
IP Address: 0 . 28 .19 . 43
Subnet Mask: 255 . 255 . 290 . 0
Default Gateway: w . 28 .193 . 1
Back to List
Figure 18: TSC Configure
: SEE o
eth - Ethernet Fieldbus Settings X =
~
Basic Options  Advanced n
£
Drive Discovery Method Discovered Drives jts)
16 drives found 2
() Multicast: [}
posting to single multicast address, IsDrive Respons... MAC Address 1P Address Subnet Mask Default Gateway  Mame Of Station Device Vendor Value  Ethernet Device Name
using Drive Discovery Protocol and UDP. 138 SB:EDB0BEISTICA 192.168.41.20 255.255.248.0  192.168.47.254  pells? SIMATICPC Intel[R) Ethernet Connection ..
) Range Scan: 114 FC:57:58:DL:2B:A0 192.168.41.23 255.255.248.0 192.168.47.254  pcl0l1s SIMATIC-PC Intel(R) Ethernet Connection (...
15 3C:52:82:72:38:06  192.168.41.113  255.255.248.0 192.168.47.254  pc0a3l SIMATIC-PC Intel(R) Ethernet Connection (...
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g ) 126 34A3:3E:6F:88:02 192.168.42.12 255.255.243.0  192.168.47.254  pc0233256 SIMATIC-PC Intel(R) Ethernet Connection ...
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1 1..10 times O You can configure drive IP settings remotely by double dicking on it (over UDP only).
OK Cancel

Figure 19: PROFINET DCP View
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4.74 Scanning with IP Range

When scanning using an IP range, the Ethernet telegrams are transmitted as traditional TCP/IP packages routed out in a router, switch,
or manage switch without requiring any changes. The disadvantage is an increased scanning time, and drives without IP address
configured are not identified.

D NOTE: Identification of drives using the VLT® EtherNet/IP MCA 121 option is possible only from option firmware version
1.03 or newer. If using options with firmware versions earlier than 1.03, configure parameter 12-89 Transparent Socket
Channel Power to 0 to prevent the option from failing to operate.

1. Configure the IP start address and the transparent socket channel port (parameter 12-89 Transparent Socket Channel Port),
which is factory setting 4000 in the drive.

wth - Exharrart Fiekdbus Settingn x
Baa Opterd  Advanond

Drrve Duscorery Merthod Decowered Drrves
Redesh P drroes Found
Mot
POSENG 0 Snghe mtCat SlOress, IF dddress Fort
s Drree Dscovery Pratool and LUDP.

10 Rangm Sean:

prokng ol add eiset i ecfed range,
weng PE Prosacal and TP,

e30bt852.12

PROFINET DOP

O PROFINET [P reguires 1280 Npcap
= e nmap. orgnocag

Fiterry

St Address;
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2 . beE o 103

Srmaler set of drives nequires il processng,
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Drree Dstervery Mumber of Rrtnes
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Figure 20: Scan Range
:> After the scan, all active drives are identified.

2. Use a corresponding drive to read or write to a single drive instead of waiting for MCT 10 to scan and identify all drives.
a. Open the project file and create offline drives manually.
b. Configure the connection properties.
c. Right-click the offline drive.

d. Read and write to the drive without scanning the bus.
4.7.5 Filtering

When using multicast, it is possible to filter a range of IP addresses.

Also, use filtering for boosting scan performance.
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eth - Ethernet Fieldbus Settings

Basic Options  Advanced
Drive Discovery Method

) Multicast:

posting to single multicast address,
using Drive Discovery Protocol and UDP.

() Range Scan:

probing all addresses in specified range,
using FC Protocol and TCP.

© PROFINET DCP:

PROFINET DCP requires 32-bit Npcap
https://nmap.ora/npcap

Filtering

{8 Use IP Address Filter/ Range

Start Address:
[192 . 168 . 0 .01 |

End Address:

| 192 .18 . 0 . 103

Smaler set of drives requires less processing,
thus Filtering can boost discovery from within

application

Drive Discovery Timeout

500 1..9939 ms

Drive Discovery Number of Retries

1 1..10 times

Figure 21: Filtering

476 Wink Drive

IsDrive Respons... MAC Address

108
108
108

IP Address
00:1B:08:20:FB:51
00:16:08:21:30: 26
00:1B:08:22:06:DA

192,168.0,101
192.168.0.102
192.168.0.103

Discovered Drives

3 drives found

e30bt851.12

Subnet Mask

255.255.255.0
255.255.255.0
255.255.255.0

Defalt Gateway
192.168.0.101
192.168.0.102
192.168.0.103

Name OF Station
pn1
pn2
pn3

Device Vendor Value
Danfoss FC PN
Danfoss FC PN
Danfoss FC PN

Ethernet Device Name

Realtek USB GbE Family Contr...
Realtek USB GbE Family Contr...
Realtek USB GbE Family Contr...

Q You can configure drive TP settings remotely by double dicking on it (over UDP only).

Cancel

During a commissioning process of a system containing several drives, it can be time-consuming physically to locate a drive based on

the VLT® Motion Control Tool MCT 10 project. This is especially the case if the drive is not equipped with an LCP.

Through the Ethernet_TSC fieldbus, it is possible via MCT 10 to use a wink function. This function blinks with the MS, NS1, and NS2 LEDs
on all Danfoss Ethernet-based fieldbus options.

On the Ethernet-based fieldbus option, the winking is recognized with all 3 LEDs blinking orange with 1-Hz interval. There is no limit to

the number of drives winking and the duration of winking.

4.7.7 Start Winking

D NOTE: It can take up to 30 s from starting or stopping the winking, until the option responds.

1. Right-click a drive from the Ethernet network.

2. Select Start winking or Stop winking.
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Figure 22: Start Winking
4.7.8 Advanced
Use the Advanced tab:

« To configure Port Number For Range Scan. The default value is 4000.

¢ To define the TSC Connection Allocation/Sharing.

e30bt784.12

The drive has limited simultaneous connections, and with this function it is possible to define if the connections should be released or

not. If selecting Release Idling Connections, the VLT® Motion Control Tool MCT 10 releases unused connections and makes them available

to other users in the network after idle timeout.
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Ethernet - Ethemet Fieldbus Settings g — - — |

Basic Options | Drive IP Settings | Advanced

Port Mumber For Range Scan

e30bt853.11

When opting to Range Scan, make sure that below designated Port Number
matches with respective setting of drives (Parameter 12-89, default 4000).

EI | 1..65535

O With Multicast, Port Number is detected automatically on basis o” each individual drive.

TSC Connection Allocation | Sharing
Release Iding Connections

Idle Timeout: 5  1..999%

O Capacity of simultaneous connections is limited with drives. Releasing unused
connections makes them available to other users on network.

O ‘fou can disable Idle Timeout to reserve established connections,
Only spedfic drives will be affected when you combine this settirg with respective address Filter.

Parameter Channel Response Timeout

4000 1..9939 ms

Figure 23: The Advanced Tab
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5 Parameter Setup

5.1 Introduction

This chapter explains how to control a drive using the VLT® Motion Control Tool MCT 10. After starting the MCT 10, the main window
looks like the example shown in Figure 24.

Bl Untitled - MCT 10 Set-up Software = O A

e30bt638.12

File Edit WView Inset Communication Tools Options Help

_1 _17 Ll | 2 | EE
=-<&= Network Folders Series
— B Ethemnet
: B Profibus
B Serial
B SerialAuCom
+- B USB1
B WirelessDirect

{7 ciect

Figure 24: MCT 10 Main Window

5.2 User Interface

5.2.1 Display
The VLT® Motion Control Tool MCT 10 has 2 views:

o Leftview.

e Rightview.

Left view

The left view shows the network view (real, online) and the project view (simulated, offline) of the drive network.
Use the left view to:

e Add or delete folders and elements.

e Store changes into the Project folder.
Store changes made to the real online set-up into the Project folder in the simulated, offline setup for later use.
For more information on saving data, refer to 6.12.2 Saving a Project.

The left view is organized in a tree structure and contents can be expanded or collapsed as required. Click +/- to expand/collapse the
folder.

Right view

The right view shows details of the element highlighted in the left view. In the right view, the elements of the drive network can be
programmed.
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B Untitled - MCT 10 Set-up Software - o X 53
File Edit View Inset Communication Tools Options Help | %
NEHd taBgwrEmee @ » B B
= Network D Name Setup 1 Setup 2 Setup 3 Setup 4 Factory Setup Unit Al D
+ B Ethemet 001 Language [0] English [0] English [0] English [0] English 101 English
] ﬁ :::wbus e Ao Spesc g 101 RPM 101 RPM 0] RPM [0 RPM 101 RPM
8 SeralfuCom 003 Regionsl Settings 0] Internations [0] Intemational | [0] International [0] Intemational (0] Intemstional
e guse 004 Operating State at Power-up (Hand) | [1] Forced stop, ref=... |[1] Forced stop, ref... |[1] Forced stop, ref... [1] Forced stop, ref... [1] Forced stop, ref..
. B WirelessDirect o010 Active Set-up [1]Set-up 1 [1) Set-up 1 [1) Set-up 1 [ Set-up 1 [ 5etup 1
1 & Project 011 Edit Set-up 9] Active Set-up [9)ActiveSet-up  [9ActiveSet-up  [9] ActiveSet-up  [9] Active Set-up
& [ drive 012 This Set-up Linked to [0] Not linked 0] Mot linked 0] Mot linked [0] Net linked [0] Mot linked
0130 | Readout Linked Set-ups 0 © o ) 10}
-\ Alarms 013.1 Readout: Linked Set-ups 1) 1 1y 1y {1
{5 St ooy 0132 | Readout: Linked Set-ups 2 2 2 @ 2
& Slock Fenctions 0133 | Readout: Linked Set-ups ) 13 3 (e e
Timed Actions
. Pt Ml 0134 | Readout Linked Set-ups {4 ) 4 4} “
I Drive File System 04 Readout: Edit Set-ups / Channel AAAAAAAAREX AAAAAAAARex AAAAAAAAhex ABALLALL hex AALALLALNEL
B Software Customizer 015 Readout: actual setup 1 1 1 1 1
Bl senviceLog 020 Display Line 1.1 Small [1617] Speed [RPM] | [1617] Speed (RPM] | [1617] Speed (RPM]  [1617] Speed [RPM] | [1617] Speed [RPM]
-4 Motor 021 Displsy Line 1.2 Small [1614] Motor current  [1614] Motor current |[1614] Motor current | [1614] Motor current | [1614] Motor current
022 Display Line 1.3 Small [1610] Power [kWW]  [1670] Power [kW] | [1610] Power [kWW]  [1610] Power [K6W] | [1610] Power [kWW]
03 Display Line 2 Large [1613] Frequency [1613] Frequency | [1613] Frequency  [1613] Frequency  [1613] Frequency
024 Display Line 3 Large [1602] Reference % [1602] Reference %  |[1602] Reference %  [1602] Reference %  [1602] Reference % |
0250 | My Personal Menu 1 1 1 1 1
0251 | My Personal Menu 20 20 0 20 2
025.2 | My Personal Menu 21 21 21 21 21
0253 | My Personal Menu 22 22 22 22 22
0254 | My Personal Menu FE] 3 23 3 B
0255 | My Personal Menu 24 24 24 u u
025.6 My Personal Menu &7 67 67 67 67
0257 | My Personal Menu 1551 1551 1551 1551 1551
025.8 | My Personal Menu 0 0 0 0 0
025.9 | My Personal Menu 0 0 0 0 0
025.10 My Personal Menu 0 0 0 0 0
02511 | My Personal Menu 0 0 0 0 0
02512 | My Personal Menu 0 0 0 0 0
025.13 My Personal Menu 0 0 0 L] 0
02514 | My Personal Menu 0 0 0 0 0
02515 | My Personal Menu 0 0 0 0 0 v
T
Figure 25: Details Shown in the Right View
Toolbar
A toolbar shows icons for the most commonly used functions.
o~
~
Y ¥ ¥ 3 N | B, o Ei- i R | = 1 ~
DEd Xl g%l eow @ = »BY &
g

Figure 26: Toolbar

Activate the toolbar under View in the main menu bar, where the toolbar is tick-marked when it is active. To deactivate the toolbar, select

View=Toolbar. Check that the toolbar is no longer tick-marked.

5.2.2 Network and Project Folders

The Network folder gives access to physical devices operating in the field. Use Network to configure the physical drive as with the LCP.
Configuration changes made in the Network folder are therefore saved only in the physical device in the field. The Network folder
contains online data.

The Project folder contains offline data.

D NOTE: Changes made in the Network folder are not saved automatically to the Project folder.

Network mode - online

The Network folder contains the drives, low harmonic drives, active filters, and/or soft starters online connected to the PC. Monitor and
change the parameter settings exactly as if operating on the control panel.
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Data entered online is stored in the drive, low harmonic drive, active filter, or soft starter only, not on the hard disk. For information on
saving data to the hard disk, refer to 6.12.2 Saving a Project.

Project mode - offline

The Project folder contains the user-defined network of drive, low harmonic drive, active filter, and/or soft starter.
Data entered offline is stored on hard disk.

Use the Project folder to:

e Open a project file.

e Insert folders.

e Store project-related files in any format, for example, Word or PDF.
5.3 Setting Up Drives and Folders

5.3.1 Inserting a New Folder
1. Right-click the Project folder or select Insert in the main menu bar.
2. Select New.

3. Select Folder or File Folder.

5.3.2 Setting Up Drives, Active Filters, or Soft Starters

Insert the drive, the active filter, or the soft starter in a project folder as follows:
1. Right-click in the left view or click Insert in the main menu bar.
2. Select New.

3. Select the appropriate device type.

Inserting a drive opens the New Drive window.
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New Drive X g
~
[3a)
0
Name - - g
Drive Name: | drive Software Version: |pg, 72 v b
Veltage: | 200v-240v o
Select Drive Type
Series: |FCo302 o Power Size: | 0, 25kwW (PK25) 5
PUD file: P 302PK2ST2========s==—===——c=c=oo - Y0450-00.pud 1
Options Connection
Option A: | g Option w Field-bus: | Serial ¥
Option B: | No Option w Address: [ 1 ]
Option CO/ED: | Ng Option ~ [[] Warn if Address is in use
Opton CLEL  Ng Option w
Secondary addrassas
Wiriting the same parameter values for multiple drives.
For exampie:
Serial addresses: 1-5; 7; 10-19; 20-25; 25
IP addresses: XX 1-3.X. XL 57 00X 7)) 6,00 X 10=X. X, 19; 20300 20-%.0.%.25; X.X.X.29
Max number of addresses is 126 for serial and 254 for IP addresses,
The codes after the power sizes distinguish the usual (Pxxx) power cards from the new D-Frames (Mood. Chedk the type code in the drive.
— caes

Figure 27: New Drive Window

The New Drive window consists of 4 sections:

Name Enter a unique name for the drive. Any text/number
combination is allowed. Also specify the software version and
the voltage in this section.

Select Drive Type Information about the drive series and power size. A PUD file
(power unit data information) is also available. The default file
is always preselected.

Options Various information about the installed options.

Connection The fieldbus used between the PC and the drive associated
with the address to communicate. The specific fieldbus type is
available from the drop-down menu.

It is mandatory to fill in all fields. The different selections are available from the drop-down menus. Once the new drive is added to the
Project folder, the drive data is stored in the offline Project folder. To view the data, click the drive icon.
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Bl Untitled - MCT 10 Set-up Software - O W -
%]
File Edit View Inset Communication Tools Options Help ]
R T T T : Lo b=t
NEd & Gl T-ZmeoN @« b B 5
)k Network A 0
. & Project Connected drive information Database Informaton @
&
£ All Parameters Orive Series | ez
A\ Alarms Power Size | . 25kw (Pr25)
4+} Smart Logic o -
@ [A Clock Functiens °ta_ge J feov-2200
Timed Actions Bagic5W Verson | Jpa.61
& Preventive Maintenance Option A | JHo Option
B Drive File System
Option B
[ Software Customizer v I JNo Option
Service Log Option CO/ED | [No Option
4 Motor Option CLEL | [Ne Opton
TypeCode | | [Fe-a0zpkasTaE20H 180000
Drive Address 3
Secondary Addresses |
Run LCP Simulator
Bushame  [Serial
Last synchronized [
Drive Operation Status l
v

For Help, press F1

Figure 28: View the Drive Data

To change the stored drive data, right-click the specific drive icon and select Properties.

5.3.3 Setting Up Low Harmonic Drives

Insert a low harmonic drive in a project folder as follows:
1. Right-click the left window or select Insert in the main menu bar.
2. Select New.
3. Select Drive.

4. Enterall relevant data in the New Drive dialog and click Make LHD.

Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466 | 41



Operating Guide | VLT® Motion Control Tool MCT 10

Darifi

Parameter Setup

-
Mew Drive

]

Hame
Drive Mame: FC302

Select Drive Type

Senes: |FC-302

PUD file | FC-30zPa50T4

Optionz

Dptian A; [ND Option

O ption B: [Nn Option

Option CO/EQ: [ND Dipticr

Option C1/E1; [ND Diption

drive.

Reset Fislds

Cancel

Software Versior: [ 0g.22
Yaltage: [38W-48W v]
Power Size: | 450.0k/ [P450] -]
. \/0415-00 pud
Cannection
Field-bus: | Serial -

Address 1
Wam if Addresz iz inuse [

The codes after the power zizes distinguish the usual [Pred] power cards from the new D-Frames [Nexs]. Check the tyvpe code in the

hake LHD

Figure 29: Entering Data for a New Low Harmonic Drive

e30bt787.12

D NOTE: The Make LHD option is only available when the power size and voltage ranges of the drive correspond to

the supported low harmonic drive.

5. Enter all active filter data in the New Filter dialog. Ensure that the fieldbus address used for the active filter is not used for other

components.

3 The low harmonic drive is visible in the project as a composition of the drive and the active filter.

] HH MNetwork
= @ Projest

=R11*| Low Harmonic Drive
Bl ol FC302

[+ == All Parameters
£ Alarms
{¢} Smart Legic
m {7 Y =y
= el ALF00S
|

+]- == All Parameters

|
Lo |

A Alarms

Figure 30: Low Harmonic Drive Shown in the Project Folder

e30bt788.11
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5.3.4 All Parameters Folders

A new Drive folder contains an All Parameters folder. This folder comprises a series of subfolders with generic names. There is no rename
function for these folders. The generic folders within most drives consist of the following subfolders:

e  Operation and display.
e Load and motor.

e References and limits.
e Inputs and outputs.

e Special functions.

e  Serial communication.

e Technical functions.

The generic folders can vary according to the type of drive selected.

(22]
=
et <
: A
o
B B
D Name Sew  Q
{=-% “EJ:Et 001 Language oE ¢
e 002 Motor Speed Unit (01 /I
B 0- Operstion / Display 003 Regional Settings 10]in
1~ Lo and Misti 04 Operating Stte at Power-up (Hand) |[1] Ft
(@) 2 Brakes 010 Active Set-up [1se
A 3- Reference / Ramps on Edit Set-up ©1A
4= Limits / Warnings 012 This Set-up Linked to 01N
i 4 5-7 Digital In/Out 0130 Readout: Linked Set-ups {0}
g5 6 Ansbog VO 0121 Readout: Linked Set-ups n
w- 8 e E”"“”“ﬂ - D132 | Readout Linked Set-ups 2
i 5”'“’::” o D133 | Resdout Linked Set-ups [
- Smart Logic
* 14+ Spocial Ffmiw 0134 | Resdout Linked Set-ups 14
B 15-* Drive Information 014 Resdout Edit Set-ups / Channel | A
- 1 16" Data Readouts 015 Resdout: actusl setup 1
& B 17- Position Feedback 020 Display Line 1.1 Small 11617
& W 18- Dats Resdouts 2 021 Display Line 1.2 Smail 11614
iz} @ 22-** Appl. Functions 022 Display Line 1.2 Small [1610
o- T 23-7 Time-based Functions 023 Display Line 2 Large 1612
R
:_‘é““a:;&‘:ﬁ”’ﬁ 024 Display Line 3 Large [1802
- L““ e 0250 | My Personal Menu 1
-+ License
n75.1 My Persanal Menu n

Figure 31: Subfolders in the All Parameters Folder
The generic folders comprise parameters relevant to the drive type selected.

5.3.5 Array Parameters

Parameters containing array data are shown as a matrix in the right view, where the rows of the matrix are defined as ID.1, ID.2, and so
on. For example, array parameters parameter 9-15 PCD Write Configuration and parameter 9-16 PCD Read Configuration are shown over
several entries as 915.1,915.2,915.3,and 916.1, 916.2, 916.3 in the right view.
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BB untitled - MCT 10 Set-up Software - O X |
File Edit WView Inset Communication Tools Options Help -
5 = I = - = | g 8}
NEH| 2RI a2 @n » B 5
- o
®) 2-7 Brakes ~ lip Name Setup 1 Setup 2 Setup 4 Factory Setup Unit ~ D
=
= i'“ EE*E_'E’;‘\:"' Ramps 18000 | Maintenance Log: ltem 0 0 ) 0 0
) "“,M Nt 1800.1 Maintenance Log: ltem 0 0 0 0 0
5-* Digital In/Qut
2% 6 Analog In/Out 18002 | Maintenance Log: ltem 0 0 0 0 0
T S 18003 | Msintenance Log: ltem 0 0 0 0 0
22 g+ Comm. and Options 18004 | Maintenance Log: ltem g 0 0 0 0
13-** Smart Logic 1800.5 Maintenance Log: ltem 0 0 0 0 0
14-** Special Functions 18006 | Maintenance Log: ftem 0 0 0 0 0
[ 15~ Drive Information 1800.7 | Maintenance Log: ltem 0 0 0 0 0
# 16 Data Readouts 18008 | Maintenance Log: ftem 0 0 0 0 0
g " m" EE(k 1800.9 Maintenance Log: ltem 0 0 0 0 0
g T ets Resdooes2 18010 | Maintenance Log: Action 0 0 0 0 0
® 22 Appl. Functions :
Tl 227 Time based Functions 18011 | Maintenance Log: Action 0 0 0 0 0
= 30 Special Features 18012 Maintenance Log: Action Q9 0 0 0 0
40+ Special Settings 18013 | Maintenance Log: Action 0 0 0 0 0
IS 50-* License 18014 | Maintenance Log: Action 0 0 0 0 0
i\ Alerms 18015 | Maintenance Log: Action 0 0 0 0 0
i-1+} Smart Logic 1801.6 Maintenance Log: Action 0 0 0 0 0
& EE] Clock Functions v [1801.7 | Maintenance Log: Action 0 0 0 0 0 v
For Help, press F1
Figure 32: Array Parameters
5.3.6 Sorting
The Danfoss products listed under Network or Project can be sorted according to:
e Folder name.
e  Series.
e Software version.
e Address (communication address).
e Powersize.
« Voltage.
Click the sorting bar and select the relevant sorting option.
B Untitied - MCT 10 Set-up Software - O X |=
o
| Fle Edit View Inset Communication Took Options Help m
[(hedi amd@ ==E eV @= B 5
=< Network Folders Series Software Version Address Power Size by
] :"'ﬂ‘;‘;‘a Arcie@E FC-202 03.20 1 0.25kW (PK235)
ﬁs;i'l e Erc02 FC-102 05.71 1 1.10kW (P1K1)
. Brcaz2 FC-302 0812 1 0.25KW (PK25)
B SeriliuCom Brc3021 FC-302 0861 3 D.25KW (PK2!
B WirelessDirect T a : " )
= & Project
=& FC-102
m- A FC1022)
= @ Fc-3021
= [ FC-3022

For Help. press F1

Figure 33: Sorting Options
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5.4 Customizations
54.1 Customized Views
Select View in the main menu bar to see the display options. The following options are available:
e Show or hide the toolbar.
e Show or hide the status bar.
e largeicons/smallicons view.
e View as list of folders and elements.
¢ View with details of network and project elements.
| Bl Untitied - MCT 10 Set-up Software - o % 5
| File Edit View Inset Communication Tools Options Help m
| 1 k¥ Toolbar FEE o @ =»rB3 g
B ¥ StatusBar ~ lio Name | Setup 1 Setup 2 |Setup 3 |Setup 4 | Factory Setup Junie ~| T
g ' Largefcons 001 Language [0] English [0] English [0] English [0] English [0] English
g Smallicons 002 Motor Speed Unit 1Hz DlH 1+ 1+ [1Hz
B Lt 003 Regional Settings [o11 | [0] ional o1 ional [0 | 101
o & Proj o Details 004 Operating State at Power-up [0] Resume [0] Resume [0] Resume [0] Resume [0] Resume
= 005 Local Mode Unit [0] As Motor Speed ... | [0] As Motor Speed ... [0] As Motor Speed ... [0] As Motor Speed ... [0] As Motor Speed ...
010 Active Set-up [1] Set-up 1 [1] Set-up 1 [1] Set-up 1 [1]Set-up 1 [1] Set-up 1
on Programming Set-up | 131 Active Set-up [9] ActiveSet-up  [9] Active Set-up  [9] Active Set-up 9] Active Set-up
012 This Set-up Linked to | [0] Not linked [0] Not linked [0] Not linked [0] Not linked [0] Nat linked
44 Semad Loghe 013.0 Readout: Linked Set-ups 10} © () (0} 0}
@[ Clock Functions D131 | Readout: Linked Set-ups (] (6]} m m m
i (132 | Resdut ke Secups @
85 Cascade Controller 0133 | Readout Linked Set-ups 31 3 3 B3 3}
i Drive File System 0134 Readout: Linked Set-ups {4) {4} {4} {4} {4}
B8 Software Customizer 014 Readout: Prog. Set-ups / Channel | AMAAAAAAhex AAAAAAAAhex AAAAAAAAhex AAAAAAAAhex AAAAAAAAhex
H Service Log 015 Readout: actual setup 1 1 1 1 1
;‘; Sensoriess 020 Display Line 1.1 Small [1602] Reference [%]  [1602] Reference [%] [1602] Reference [%] '[1602] Reference [%] | [1602] Reference [%]
& Motor o Display Line 1.2 Small [1614] Motor current  [1614] Motor current  [1614] Motor current | [1614] Motor current | [1614] Motor current v
¥ Multi Motor <

Figure 34: The View Menu

54.2 Customize Parameter View Settings

Apply the selected parameter view settings to subfolders, to an entire project, or to the entire application, that is, all VLT® Motion Control

Tool MCT 10 folders in network or project mode.

1. Right-click the parameter cell or setup column.

2. Select Apply Parameter View Settings.
D Name | setup 1 | setup2 Setup3 s : o
0l |Lenguage 10] English 10) English 0] English 0 Parameter View Settings @
002 | Motor Speed Unit {MH [1]Hz [1] Hz I g
003 _| Regional Settings (o1 I [0 tional [0y 1 | 0] Cetti 3
DOA_ | Dpeutu_n_g _St_el: at Powar-uP i [0] Resume [0] Resume [0] Resume o P “Eﬂl Q
005 | Local Mode Unit [0] As Motor Speed ..  [0] As Motor Speed ... [0] As Motor Speed ... [0 O m,h, setl:ings to 'H"IE' Sl.b fﬂl'beS
010 |ActiveSet-up 111 Set-up 1 1] Set-up 1 [1] Set-up 1 T
011 | Programming Set-up 9] Active Set-up [S] ActiveSet-up  [9] ActiveSet-up 9 ! ; ! [
01z | This Set-up Linked to il 4 O Alnb B bl FO Rl Fimbemal 0 O Apphr settings to the entire project
0130 | Readout: Linked Set-ups_ o i i ]
0131 |Readout: Linked Set-ups (i} Copy criC gy (®) Apply settings to the entire application
0132 | Readout: Linked Set-ups 2 Paste Cerls W 2 =
g:ji - :“:w‘:-t'n:'-: z“'"p’ = ::: Read From drive ... ::
014 | Readout: Prog. Set-ups / Channel | AMAAAAAAI Ivfmm :mle Tn A _ Cancel
015 | Readout: actual setup i s e R 1
020 | Display Line 1.1 Small | [1602] Refere Apply Parameter View Settings... il
021 Display Line 1.2 Small [1614] Motor crrent " [T614] Motar current | [TE14] Motar current (1

Figure 35: Applying Parameter View Settings
3. Select the relevant option and click OK.
Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466 | 45



Operating Guide | VLT® Motion Control Tool MCT 10 Parameter Setup

54.3 Customize Background Color

To customize the background color of the views, go to Options=Online Parameter Grid Settings.

B Untitled - MCT 10 Set-up Software
File Edit View Inset Communication Tocls ' Options  Help

& = = Read From Drive Settings... Dk B pmeen et

e30bt828.13

Import Seftings...

Write To Drive Settings... [ea—— =
Communication fault tolerance... e —

Inline Edit

nline

=
B WirelessDirect Enable PUD file selection =
NP oeci] Firmware no 15 for advanced users =
|

Select Language...

MCO305 Settings...
Project properties...
Converter taol Settings...
Online Parameter Grid Settings... iy el

Logging : e e
Restore dialogs...

DSU options... [

o

Figure 36: Customizing Background Color

1. Select Restore Default to restore factory default background color for online environment.
2. Click[...]to open a standard true color picker.
3. Select Add to Custom Colors for customizing colors for later usage.

544 Customize Parameter View

The parameters shown in the right view are presented in a series of columns, containing ID, parameter name, 4 setups, units, and factory

setup.

Select Parameter view= Set-up=Remove Menu.

D NOTE: Changes made to the removed setup are still stored in VLT® Motion Control Tool MCT 10 and can be shown by
selecting Customize Columns.

1. Right-click a column.

2. Select Customize Columns.

3. Inthe left view of the Customize Columns dialog, select the field to be added or removed.

D Name P o | Set Customize Columns X ‘(:‘
001 Language S X N q
002 Motor Speed Unit Cr+C - Hg Available fieids Show these fields in this order: e
003 Regional Settings GV A popy -OQ
004 Operating State at Powes-up Kid Frondit u, Hoj1 Setup 2 Add 0 0K Q
005 Local Mode Unit N Setup 3 Name

- Wite to drive .. Setup 4 Renaval |Setun ! Canesl
010 Active Set-up L U Facory Setup
011 Programming Set-up — 190 Unt
012 This Set-up Linked to Remove Column(s) 071
0130 | Readout: Linked Set-ups Customize Columns ... {0} o
0131 Readout: Linked Set-ups Apply Parameter View Settings... {1} .l
013.2 | Readout: Linked Set-ups e 12}
0133 Readout: Linked Set-ups - 3
0134 | Readout: Linked Set-ups 1) (@) {4
014 Readout: Prog. Set-ups / Channel AAAAAAAANex AAAAAAAARex Al Mave 1k
015 Readout: actual setup 1 1 1

Figure 37: Customize Columns Dialog
4. Click either Add or Remove.
5. Change the order of the fields in the right view by clicking Move Up or Move Down.

6. Right-click a column and select Apply Parameter View Settings.
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0 Name setp1 Jsewz — [sewps  Ts |, View Setti % | &
W |Lenguage | 01 English 10) English 0] English 10 arameter View settings @
002 | Motor Speed Unit |1He [1)Hz [} Hz il %
003 | Regional Settings L 0] International [0y} | 10 Parameter View Setfings =]
004 | g_S e at in!l’-u? il [0] Resume [0] Resume [0] Resume 0] Q
005 | Local Made Unit | 10] As Motor Speed .. [0] As Motor Speed ... [0] As Motor Speed ... [0 O M,h, seitings to the sub folders
010 | Active Set-up |[1] Set-up 1 [1) Set-up 1 [1] Set-up 1 n
on [9] Active Set-up [9] Active Set-up [9] Active Set-up t]

02 FETET I I 10 l::l Apply settings to the entire project
D13D i {Gl Cut Ctris X ‘u
0131 |Re  Linked Set-up: it e cuisC M (®) ,ﬂpﬁym to the entire mpicajm
0132 | Readout: Linked Set-ups 2 Paste Ctri+V (2 = I
g:ji | :u:nut: t'n:E: :n'"m = :3: Read From drive ... :: |
AT teto [ ok |
RS Rt ka0 S LR ! Write to drive .
014 | Readout:Prog. Set-ups/ Channel | AMAARARAI ":'["’:N: i A _ Cancel |
o5 [Resdo it Write to Multiple Drives : |
020 | Display Line 1.1 Small | [1602] Refere Apply Parameter View Settings... U
021 Display Line 1.2 Small [1614) Motor carrent " [T61A] Motar current T[TETA] Motor current (1

Figure 38: Apply Parameter View Settings

7.

545 Filtering Parameters

Select if the settings should apply to the subfolders, the entire project, or the entire application.

Filter the parameters in the right view according to the following settings:

Table 1: Available Filter Settings

Setting
Read only
Read & Write

Changed parameters

Description

Only read-only parameters are shown.

Only read & write parameters are shown.

Only parameters that have been changed in the current session

are shown.
All All parameter groups are shown.
Group One or more parameter groups are shown according to selection.
1. Right-click any column in the right view.
2. Select the appropriate filtering setting or the appropriate filtering group.
L =
File Edit View Insert Communication Tools Options Help §
NEH Xhl|d|>-EMe @ w»diy 2
o1 Al Panmeter ’ i L e | fachiay Setu SR el | Sclep 2 Sk Sk = %
o R ?‘_.0”"‘""" Dispiay 001 |Lenguage 0] English 0] English [0] English [0] English [0] English
# cﬁ L Lo e 02| Motor Speed Unit 101RPM 101 RPM 0] RPM 0] RPM 0] RPM
i) 7 3-"" Reference / Ramps 003 | Region parameter Filter x 101 [0 [0]
- 4] &+ Limits/ Warnings 004 Operal 0] Resume [0] Resume 0] Resume
5 gs-"D’.gnaHn}Gu‘ 005 |Local] ~FiterBr EN By S : [0] As Motor Speed ... [0] As Motor Speed ... [0] As Motor Speed ..
5% 6" Analog In/Out 010 Activel 2o ory iE" g g [1] Set-up 1 [1] Set-up 1 [1] Set-up 1
@ %} 8" Comm. and Options 01_1 d p.l?g_[! | Brake [9] Active Set-up [9] Active Set-up [9] Active Set-up
13- Smart Logic 012 Thissq (O Read & Wite ‘ 3" Refersnce [0] Not finked [0] Not finked [0] Not finked
<2 14-** Special Functions 013.0 Readol 4 Y 9 0) 0) 0)
5 [ 15" Drive Information T R::ds O Changed from Factory Defauit 116 Analog . :|: L: :|:
| e B g | R S
:‘ [ 20-** Drive Closed Loop 0133 | Reado 14" Soacial Funct ¥ {E}] (E)] {E)]
i ] 21-"" Ext. Closed Loop 0134 | Readol @ @ @
- 22- Appl, Functions 014 Readof Cancel AAAAAAAAhex AAAAAAAAex AAAAAAAAhex
o] 'Mg 23-** Time-based Functions 015 d Rn_ugn_ 1 1 1
9 @ 24" Appl. Functions 2 020 Display Line 1.1 Smal [1601] R [U... [1601] R [U... [1601] R V...
+ h 25-** Cascade Controller p;n i [1662] Analog Input... [1662] Analog Input... [1662] Analog Input..
25" Water Applcation Functions e Display Ol [1614] Motor current [1614] Motor current  [1614] Mator current _ [1614] Mator current
X Emecel Fealines 023 | DisplayLine 2 Large Tl (1613] Frequency [1613] Frequency (1613 Frequency  [1613] Frequency
:g‘,_in:‘r::'ls‘“'“g’ 4 | Deplev a3 Latom ¢ ¥ 116521 F Un... 116521 F 1Un... 116521 F Un.. ¥
- v 1< >
[For Help, press F1
Figure 39: Filtering Columns
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54.6 Customize Columns
1. Right-click any column.

2. Select Customize Columns.

i~ B 0-" Operation / Display
Customize the view

I Untitled - MCT 10 Set-up Software o X o
File Edit View Inset Communication Tools Options Help Q
. e . | n
D] &l e @ » B B
b Network ~ lip Name | e Tt e n | Setup4 Setup3 7 2
8 Ethemet 001 Language S X 1 10] English [0] English @
i i
g J : :
E S::“‘ 002 Motor Speed Unit Copy L O M+
i ) w0 Ll :
B SerislAuCom 003 Regional Settings Paste €tV 1 10] Intemational [0] International
B WirelessDirect 004 Operating State at Power-up Read From drive ... [0] Resume [0] Resume
. & Project 005 Local Mode Unit As Motor Speed .. SRR [0] As Motor Speed ...| [0] As Motor Speed ..
=-5g FC-102 010 Active Set-up 1] Set-up 1 R [1] Set-up 1 [1] Set-up 1
@ 3 Quick Menus o1 Programming Set-up [9] Active Set-up  [9] Active Set-up
| 2= All Parameters 012 This Set-up Linked to Remove Column(s) [0] Not linked [0] Not linked
.Y :'ﬂ"“fl 0130 | Readout: Linked Set-ups Customize Columns ... (0) o
| iEil c'l"":F“i";_ 013.1 Readout: Linked Set-ups Apply Parameter View Settings... [} (i)
5 lock Functions
& 013.2 | Readout: Linked Set-ups 2 @
Timed Actions Filter Parameter ...
& Presmsivn Mittanance 0133 | Readout: Linked Set-ups (€] [€1)
%4 Cascade Controller 0134 | Readout: Linked Set-ups 14 (@ [}
B Drive File System 014 Readout: Prog. Set-ups / Channel AAAAAAAAhex  AAAAAAAAhex  AAAAAAAAhex
B Software Customizer 015 Readout: actual setup 1 1 1
ﬁnl Senvice Log 020 Display Line 1.1 Small [1602] Reference [%] [1602] Reference [%] | [1602] Reference %] [1602] Reference [%]
§ Sensorless 021 Display Line 1.2 Small [1614] Motor current [1614] Motor current | [1614] Motor current | [1614] Motor current
& Motor 022 Display Line 1.3 Small [1610] Powes [kW] [1610] Power (kW] [1610] Power [KW] | [1610] Pawer [kiW]
| & Mukti Mator 023 Display Line 2 Large [1613] Frequency [1613] Frequency | 16131 Frequency | [1613] Frequency
5 W 024 Display Line 3 Large [1502] kiWh Counter [1502] kWh Counter  [1502] kWh Counter  [1502] kWh Counter
uick Menus —
A Pain s 0250 | My Personal Menu [ 1 1 1 v
< >

Figure 40: Customize Columns Menu

3. Highlight afield to change the order.

Customize Columns

Avadable fields

Add

~ Remove

Maove Lip

Cancel

Mave Down

Figure 41: Change Order of Fields

4. Select Move Up, Move Down, or Remove.

e30bt530.12

Removed columns are still stored in the memory and can be retrieved into the right view by highlighting the relevant field

name and selecting Add.

5.5 Parameter Edit

The parameter structures in VLT® Motion Control Tool MCT 10 and in the drive are the same. Modify the parameter by double-clicking the

relevant parameter entry. If an entry cell is shaded, the parameter is read-only and cannot be modified.
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~
B Untitled - MCT 10 Set-up Software - o x -
o
File Ecit View Inset Communication Tools Options Help 3
NEHEH Rl G| %o R @ e » B g
= fil FE-102 - ~ fip Name Setup 1 Setup Setup 3 Setup 4 | Factory Setup [unit ~ b
;’:'; ‘::‘ 1500 Operating hours 120 120 120 120 120 h
LRl o 1501 Running Hours 0 0 0 0 0 h
& [ 0-** Operation / Displsy
&1L 1502 | kKiWh Counter 2605 2605 2605 2605 2605 KWh
- & 1-** Losd snd Mator
25 ek 1503 | Power Up's 0 0 [} 0 0
(i} /& 3-* Reference / Ramps 1504 Over Temp's 0 0 0 0 0
(0§ 4= Limits / Warnings 1505 Over Volt's 0 0 0 0 o
- b 5.0 Digitsl In/Out 1506 | Reset kWh Counter 0] Do not reset [0] Do not reset [0] Do not reset [0] Do not reset 0] Do not reset
#-95 6-"" Analog In/Out 1507 Reset Running Hours Counter [0] Do not reset [0] Do nat reset [0] Do not reset [0] Do not reset [0] Do not reset
g
- Za 8- Comm. and Options 1508 Number of Starts 0 0 0 0 0
Wi E ;’”“‘ ‘LES“ ! 15100 | Logging Source 10] None 0] None [0] Nane [0] None 10] None
| 15101 | Logging Source [0] None 0] None 0] None 0] None 0] None
T 0 oo
| -1 16" Dats Readouts 15102 | Logging Source 0] None [0] None [0] None [0] None 0] None
| B 13- Info & Readouts 15103 | Logging Source 0] None [0] None [0] None [0] None 0] None
| f- 71 20-** Drive Closed Loop 15110 | Logging Interval 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005
| @ T 21 Ext. Closed Loop 15111 | Logging Interval 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005
| G-@ 22-* Appl. Functions 15112 | Logging Interval 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005
| - 23- Time-based Functions 1511.3 | Logging Interval 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005
- 24-* Appl. Functions 2 1512 Trigger Event (0] False (0] False (0] False [0] False {0] False.
i; ;“‘?F“‘FCU"""”” 1513 Logging Mode [0] Log always [0] Log always [0] Log always [0] Log always [0] Log always
W i 1514 | Samples Before Trigger 50 50 50 50 50
40-** Special Settings :
e sl 1515 | Info Message: “Service Log Full' | (0] Dissbled [0] Disabled [0] Disabled [0] Dissbled 0] Disabled o
1\ Alarms bl b 2
For Help, press F1

Figure 42: Editing Parameters

Shaded cells indicate read-only parameters

Change the parameter setup by manually entering new values in the cells in the right view. Alternatively, change the parameter setup by

importing values from an active drive using the Read From Drive function.

If a parameter value is set to an illegal value, an error is shown. Parameters can be edited in 2 different modes:

. Inline.

e Dialog-based.

Edit Parameter

100: Configuration Mode

Value
0] Speed open o [
[1] Speed dosed loop

[3] Process

[4] Torgue open loop

[5] Wobble

[6] Surface Winder

[7] Extended PID Speed OL
[8] Extended PID Speed CL

Figure 43: Edit Parameter View

Descrioh

Select the application confrol prindple to be used
when a Remote Ref (via analog input) is active.
A Remote Ref can be acfive only when par. 3-13
Ref Site is set to [0] or [1]. By default the
Remote Ref is active in Auto mode only.

e30bt647.12
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Inline edit

In inline edit mode, the available setting options are shown without any detailed descriptions of the options. Inline edit is only

recommended for experienced users.
Dialog-based edit
To have details of parameters available while editing, use dialog-based edit. The parameter details are:

e  Parameter options.
e Ranges.

e Functions.

Enter dialog-based edit by deselecting inline edit.

5.6 Comparison of Parameters

Parameter settings can be compared to the parameter settings in another drive. Comparisons can be made either to another drive inside
the project or to an online drive. The comparison function evaluates whether settings inside the drive have been changed, or checks if 2
or more drives have the same settings.

Procedure

1. Activate the function by highlighting the base drive for comparison and select Compare.

4 ¥ o
= & Project S
[aa)

+ 9

* 3

| E drive >R

Print Selected Folder(s)... l
Edit setup names

Read from Drive L
Write to Drive

Nrte to Multiple D

Pacte
Faske

Delete

Rename -
Update WiFi LCP firmware.... r

Load motor data...
Apply CSIV file ...
Properties

Figure 44: Comparison
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2. Select the drive to compare with.

This drive can be an online drive from the network, or it can be a drive in the offline folder (Project folder).
:) The result of a comparison can be stored in an ASCII text file for documentation or for subsequent import into a spreadsheet.

It is possible to compare all setups, or to compare 1 setup to another.

~
Comparizon Results X|=
0
First Compared Drive Info Second Compared Drive irfo &
Detve Name: 1; FC-302 11,00cW (P11K) 380V-480V Dve Hame: drve 2
Drive Address: 1 Drive Address. 1 8
Fieki-bus: LISB 1 Feldbus: USB 1 M)
Drive Seres FC-302 Drive Series FC-302
Drive Type: 11.00kW (P11K) 300V-480V Drive Type: 0.25kW (PK25) 200V-240V
SW Version: 08.60 SW Version: 08 72
Option A: No Option Option A: No Option
Ogption B: No Option Option B: No Option
Option CO/EQ: No Option Option CO/ED: No Option
Option C1/E1: No Option Option C1/E1: No Option
Drive Path: Project’\1: FC-302 17.00kW (P11K) J80V-480V Drive Path: Project'\drive
Parameters
iv] Name: Ist Setup# 2nd Setup# st Vakue 2nd Vahe L
120 Motor Power [kw) 1 1 3.00 0.37
120 Motor Power [kW) 2 2 3.00 0.25
120 Motor Power [kKW] 3 3 3.00 0.25
120 Motor Power (kW] 4 4 3,00 0.25
121 Motor Power [HP] 1 1 4.02 0.50
a1 Motor Power [HP] 2 2 4.02 0.34
¥l Motor Power [HF] 3 3 4.02 0.34
121 Motor Power [HP) 4 “ 4.02 0.34
122 Moator Voltage 1 1 400 230
22 Motor Voltage 2 2 400 230
122 Motor Voltage 3 3 00 230
122 Motor Voltage 4 4 400 230
1 Mabar ) wrmmt 1 1 7 o0 3 no i
< >
Save Close

Figure 45: Comparison Result

5.7 Compare Multiple Drives

Comparing multiple drives is done via the menu. The project drive has to have the correct addresses. If necessary, the addresses can be

changed in the project properties by right-clicking the project and selecting Drive's Properties.
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Drive's Properties

Name
Drive Name: | 1; FC-302 0.55kW (PK55) 200V-240V Software Version: 07.67
Voltage: [200V-240V
Select Drive Type
Series: FC-302 Power Size: 0.55kW (PK55)
PUD file: |FC-302PK55T2E20==B: - \0469-00.pud
Options Connection
Option A: No Option Field-bus: Serial
Option B:  No Option Address: | 1
Option CO/E0: No Option [C]Warn if Address is in use
Option C1/E1: |No Option
Secondary addresses
Writing the same parameter values for multiple drives.
For example:

Serial addresses: 1-5; 7; 10-19; 20-25; 29
IP addresses: x.x.x.1-X.X.X.5; X.x.X.7; X.X.X.10-x.x.x.19; X.X.X.20-X.X.X.25; X.X.X.29

Max number of addresses is 126 for serial and 254 for IP addresses.

The codes after the power sizes distinguish the usual (Pxxx) power cards from the new D-Frames (Nxxx). Check the type code in the drive.

cos

Figure 46: Drive's Properties

€30bu980.10

Only drives from the same product series can be compared and written. If the series do not match, a status message is shown.

Reading from drive ...

 Status

Identifying drive ™ on bus dummy at address 1
Identifying drive ™ on bus dummy at address 2
A Drive series mismatch on address 1; FC-280 vs FC-302
A Drive series mismatch on address 2; FC-280 vs FC-302

Please wait...
0% 100%
100%

Stop Close Save As...

Figure 47: Drive Series Mismatch

To start the comparison, right-click the project drive and select Compare Multiple Drives.

e30bu981.10
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1B Untitied - MCT 10 Set-up Software x
| File Edit View Inset Communication Tools Options Help
DEd %l H oW @ =)y
et v v F—
& B serial
bl pR—— st e =
2 FC-3021.50kW (P1KS) 380V-500V Power Sze  [150kW P1KS) [0 Pacs)
4; FC-302 1.50kW (P1K5) 380V-500V =3 | e
5; FC-302 1.50kW (P1KS) 380V-500V BascSWVersken  [i5.96 556
14§ 6 FC-302 1.50KW (P1KS) 380V-500V Option A 101 Profibus DP/V1 FW: 05.08 101 Profibus DP/V1 FW: 05.08
[ 7; FC-302 1.50kW (P1K5) 380V-500V
8 FC-302 1.50kW (P1KS) 380V-500V OptonB o Opton’ o Opton’
9; FC-302 1.50kW (P1KS) 380V-500V Option COEO o Option’ o Option
10; FC-302 1.50kW (P1KS) 380V-500V Opton CiEL  fioOpton Jio Gpton
11; FC-302 1.50KW (P1KS) 380V-500V e r
12; FC-302 1.50kW (P1K5) 380V-500V Ll L LS
5 P02 1w 1K) 805000
14; FC-302 1.50kW (P1KS) 380V-500V
5 Fe0e 15w B1KG v 5000
o 16 Fe08 150 01K v- 5000
o 8 1730205700 k57 200500
o 1 P02 1500w B1KS 80v-5000
o 19 P02 150 B1KG 8- S00v S ——
@ 20; FC-302 1.50kW (P1KS) 380V-500V
- 4§ 21; FC-302 1.50kW (P1KS) 380V-500V Secondary Addresses 1.5
22; FC-302 1.50kW (P1KS) 380V-500V Bushame  Forl
23; FC-302 1.50kW (P1KS) 380V-500V
247302 1St 1K) 505000
25; FC-302 1.50kW (P1KS) 380V-500v Lastsyndvonzed  [10/06/20 13:28:20
26; FC-302 0.37KW (PK37) 380V-500V Drive Operation Status |
27; FC-302 1.50kW (P1KS) 380V-500v
B p— 5
Print Selected Folder(s)...
Edit setup names.
i e
WietoDrve
WietoMolie Dives
St
‘Compare Multiple Drives
m
Copy
o
Figure 48: Selecting Compare Multiple Drives
] =
File Edit View Insett Commu o ol jons_ Help o
N s 2l o @ = » BN ©
& Network Bl
o Netwo -
e ST e 2
& B seral — °
B vrcso20smw e 000 e Fo = IS
@ [ 2 FC-302 1.50kW (P1KS) 380V-500V Power Sze  [1-50kW (PIKS) [i-sokw P xs) [
& B3 e souw 1K -t
= . -
- [ 4 FC-302 1.50KW (PTKS) 380V-500V. ooe | [pookSn0y o
- [@ 5 FC-302 1.50kW (P1KS) 380V-500V. BosicSW Verson  [55.96 fise
-4 & FC-302 1.50KW (P1KS) 380V-500V OptonA  JACA101 Profbus DP/VIFW: 05.08 JMCA101 Profibus DPV1 FW: 05.08
-4 7: FC-302 1.50kW (P1KS) 380V-500V
@Y 8 FC-302 1.50kW (P1KS) 380V-500V Reading from drive ...
4§ % FC-302 1.50kW (P1KS) 380V-500V Staas
-4 10; FC-302 1.50kW (P1KS) 380V-500V Idenbiying dive ™ on bus Seriel at address 27
o 8 1 FC02 1500 1K) 0000 e = ia et aibem
® 12; FC-302 1.50kW (P1K5) 380V-500V Identifying drive ™ on bus Serial at address 2
-4 13; FC-302 1.50kW (P1KS) 380V-500V Identifying drive ™ on bus Serial at address 3
14; FC-302 1.50kW (P1KS) 380V-500V. lommm:wwss«datmst
15; FC-302 1.50kW (P1KS) 380V-500V anifyiod cive: 00 Ge Secel & adbmee >
16; FC-302 1.50kW (P1KS) 380V-500V
15 1203700 (K37 604000
21 S0 (169 2005000
19; FC-302 1.50kW (P1KS) 380V-500V
20; FC-302 1.50kW (P1KS) 380V-500V
b :
3 2 Fe02 100w 01K 0000
o 8 25 Fe0n 1500 G1K) 0000
o 1§ 26 FCa020 3700 9K 200501
B 7 Fe0n 100w 1K) 00
& & Project Readng muitple drves: 6. Please wait...
- [} 27 FC-302 1.50kW (PTKS) 380V-500V
o o
[ — 1%
T
et

Figure 49: Drives Being Read

When the read is complete, the comparison window appears.

e30bu982.10
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970 EditSetup
2017 Matci(es)

0 [

o001 Language

003 Regional Settings

004 Operating State at Power-up (Hand)

004 Operating State at Power-up (Hand)
004 Operating State at Power-up (Hand)

004 Operating State at Power-up (Hand) ¢
010 Active Setup Al Setups
o012 This Set up Linked to 1
o This Set-up Linked to 2

For Melp, press F1

Figure 50: Comparison Window

The parameters in the red block are those which are set differently in the compared drives.
The parameters in the yellow block have not been compared.

The parameters in the green block have the same settings in the compared drives.

For common setup parameters, only setup 1 is compared. The result is shown as All Setups.
Exceptions

There are some parameters that, for technical reasons, are not written/compared. These parameters include some communication
parameters (8-37 Address, 9-18 Node Address, and 12-01 IP Address). Trying to write these parameters would cause loss of

communication.

Furthermore, safety parameters are not written.

5.8 View Change Log

When configuring a drive, active filter, or soft starter from the project, it is possible to view the change log containing the changes made
by the user only, or the changes made including the dependent parameters.

User-defined changes can be read out by right-clicking All Parameters and selecting Minimal Changeset.
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= E 1; FC-302 11.00kW (P11K) 380V-480V 012 %
S All Parar AN Q
= — 2 by
3 M ey
3] Print Selected Folder(s)...
- Compare parameters with default values...
i_'-
£ Minimal changeset...
+l Read from Drive
+ “ Write to Drive
*.
+ Write to Multiple Drives
3 é Compare
* Compare Multiple Drives...
5
i Apply Parameter View Settings...
£ Cut
® Copy
B4
. Paste
#]
E Delete
Rename

Update WiFi LCP firmware

Properties

£1.2= AN-* Snarial Sethinns

Figure 51: Minimal Changeset

Changes made including the dependent parameters can be read out by right-clicking All Parameters and selecting Compare parameters
with default values.
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Figure 52: Compare Parameters with Default Values

5.9 Read Drive Operation Status

The drive can be in 2 different operating conditions:

e AutoOn

e Off

e30bt806.12

The operation status can be monitored via the LCP or VLT® Motion Control Tool MCT 10. Use MCT 10 to monitor the actual operation
status by clicking a drive in the network. Select Refresh Status to update the status information. Parameters can only be written to drives

in operation status Off.
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6 Operation

6.1 Reading and Writing Parameters

Parameter settings can be read from or written to an online connected drive.

Most parameters are read/write and can thus be configured. Other parameters are read-only and cannot be configured. Use the filter
function to view which parameters are read/write or read-only.

Select the values to be read/written and then select the Read From Drive or Write To Drive menu.
The following options are available:

e Asingle parameter in the right view.
e All parameters in the left view.

e A parameter group in the left view, for example, the Load and Motor group.
The read-from-drive and write-to-drive functions apply to the whole section.

Select Options in the menu bar to access a range of functions.

T e S T T

0
File Edit View Inset Communication Tools Help g
j = | | By | [ Read From Drive Settings... T
E-=h= Network Write To Drive Settings... |
. Boew

Communication fault tolerance...

- H Serial

2 ] Project] Inline Edit
v Enable PUD file selection

Import Settings...

Select Language...

MCO305 Settings...

Project properties...

Converter tool Settings...

Online Pararneter Grid Settings...

Legging »
Restore dialogs...

DSU options...

Figure 53: Select Options

6.2 Read From Drive Settings

Select the required options for reading from an active drive.
Setups

Select to read visible setups only or to read all setups.
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Drive differences

If field device software and the MCT 10 software versions are not identical, specify the acceptable level of compatibility errors.

Select Allow drive differences to ignore all compatibility errors.

Select Allow drive version difference to restrict the acceptable compatibility errors to those occurring in different software versions but in

the same drive series. Select Do not allow drive differences not to accept differences between online devices and offline devices.

Save as default settings

Activate Read From Drive settings for all reads from the drive.

-

Read From Drive(s) Settings...

)

Setups
1 Vizible Setupz Only

@ Al Setups

Drrive differences

@ Allow dive differences

1 Allawe drive verzion difference

Do nat allow drive differences

[] Save as default settings

[ Ok ] I Cancel

[8

Figure 54: Read from Drive Settings

6.3 Write to Drive Settings

e30bt854.11

Select the required options for writing to an active drive, which then becomes applicable for all writing to drives.

Drive differences

@) Allow diive differences
) Billow drive wersion difference

) Do ot allow drive differences

[ ] Save as default settings

Caneel

Write to Drive(s) Settings... [&J
Write: Dption Setups
“1Wike Changed Parameters _ Visible Setupz Only
@) Wiite Al Parameters @ All Setups

w

Figure 55: Write to Drive Settings

e30bt855.11
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Write option
By default, Write All Parameters is selected. This means that all read and write parameters are written to online drives.

If selecting Write Changed Parameters, only the subset of parameters different from default is written. This selection improves

performance.

6.4 Communication Fault Tolerance

Set an acceptable number of communication faults before disconnecting. The default number of failures is 1000.

Communication Fault Tolerance X

e30bt657.12

Fault Tolerance

Number of Failures i}
o

Figure 56: Fault Tolerance

6.5 Connection Properties

To read or write between online and offline drives, configure the connection properties in the offline project. If the fieldbus does not
refer to an available drive in the network tree, VLT® Motion Control Tool MCT 10 is not able to identify the online drive.

Reconfigure the fieldbus by right-clicking the offline project and select Properties=Connection.

Configure the fieldbuses added to the network tree in the Fieldbus drop-down list.

6.6 Read From Drive

Values can be read from an active drive by right-clicking a selection and then selecting Read from drive.

f B DP-V1 T 3 F = % o
B ether 002 Mnt.anpEEd.Umt [0] RPM . [0] RPM . [0] RPM [0_ g
S E Serial 003 Regional Settings [0] International [0] International [0] International [0 %
=- B USB1 004 Operating State at Po... orced stog, [e [11 Forced stoo. ref... 11 Forced ﬂo:f ref... 1 %
(41,04 1; FC-302 11.00KW (P11K) 380V-480V 010 Active Set-up [1] Set-up 1 = kg
| & Project on Edit Set-up [9] Active Set- Copy
G drive 012 This Set-up Linked to [ [0] Not linked Paste
#-4= All Parameters 013.0 Readout: Linked Set-... |{0} 2
A\ Alarms 0131 | Readout: Linked Set-... [{1} RERI o s
okt gl 0132 | Readout: Linked Set-.. [(2) i
i) ek fufos: 0133 | Readout: Linked Set-... |{3) Write to Multiple Drives
| m Timed Actions -
-- '& Preventive Maintenance il Resadodt: Linked Seb--- | [E8 Apply Parameter View Settings...
I Drive File System 014 Readout: Edit Set-up... [AAAAANAARex Tex i
[ Software Customizer 015 Readout: actual setup |1 1 1 1
EH Service Log 020 Display Line 1.1 Small [[1617] Speed [RPM] | [1617] Speed [RPM]  [1617] Speed [RPM] [T
.. Motor 021 Display Line 1.2 Small |[1614] Motor current | [1614] Motor current | [1614] Motor current  [11
022 Display Line 1.3 Small  [[1610] Power [kW] [1610] Power [kW] [1670] Power [k\W] [

Figure 57: Read from Drive

Once Read from drive is selected, the software accesses the online device and shows the Drives Check window. This window contains a list
of drives with detected compatibility issues.
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|
Drives check x N
2
Address LHD Drive Drive name Details Action D

1 drive Continue -

Apply to all drives:  Continue v
oK Cancel

Figure 58: Drives Check Window

Select Details to view details on the different properties between project device (based on database information) and online device (the
connected drive).

- —
= 5
o s}
Drive differences =]
Connected drive Project drive hd
Drve seris 22 rm
Device type woezav awwedv
Basic SW wersion 07.30 0751
Option A NoGpon  MNeOptom
Opton’ Noopon Mo
Opton CO/ED meomsewioser I hespen
Legend

- Full Compatibility, all parameters will be written

I Limited Compatibility, some parameters may be skipped
| . Mo Compatibility, Group(s) wil be skipped
I

o ]

Figure 59: Details
The color codes indicate the level of compatibility between the project drive and the connected drive for each property.
To continue the reading process, define an action in the Drives Check dialog. The default action is Continue. Other available selections are:

e Skip the drive.
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o None.

e Update project and continue.

The same action can be applied to all devices at a time instead of 1 by 1.

If selecting Skip the drive, VLT® Motion Control Tool MCT 10 does not read that particular device, but continues reading the other devices.

Continue resumes reading. Acknowledge and accept any differences found.

Update project and continue activates the read-from-drive process, and it deletes the data in the project drive and replaces it with data

from the connected drive.

D NOTE: The Update from connected selection deletes and replaces all information stored in the project drive. To retain the

information entered into the project drive, select Continue.

Once the read-from-drive process is completed, the display shows details of both the Connected Drive Information and the Database

Information.

Connected Drive Information

Database Information

| Drive Series  [FC302 JFca0z

! PowerSize  [0.55KW j0.55KW

! Voltage  [360V-500V [zanv=s00v
! Basic SWVersion  [m.21 a1

! OpionA 00,00 No option {Na option
! Option B 0.0 No optian {No option
! OpionC  |an.00 No option {Na option
| TypeCode  [FC-302PKSSTSE2IHIBGXOXSKONA |

| DiiveAddress i

| Driver Name lJSB

! Region  fintemational (50Hz)

Figure 60: Read-from-drive Process Completed

6.7 Changing the PROFINET Host Name

e30bt658.10

As of VLT® Motion Control Tool MCT 10 version 4.3, the domain name and host name can be changed via the Read-from-drive Process

Completed dialog.

Procedure

1. Click Change domain or host name.
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Drive Series
Power Size
Voltage

Basic SW Version
Option &

Option B

Option CO/ED
Option C1E1

Type Code

Drive Address
Bus Name

Drive Operation Status

Connected drive information Database Information
FC-103 FC-103
ks.00kw (P43 b5, 00k (P45K)
[3a0v—=80v [Esovasv
pz.20 bz
MCA 120 Profinet MCA120 Profinet
Mo Option No Option
Mo Option No Option
Mo Option No Option

FC-103P 45T H00000X OO SIONAXENCOONNDX

|10

FC-103P45KT 4E2 1H 18GX000CS000AXEX CIONXKDX

Refresh status

Jomain Name

Host Name

Change domain or host name

:) A dialog for entering the domain name and host name opens.

r' Set values

Domain Name:

Host Name:

OK

Cancel

e30bu308.10

3 The values entered in the dialog are written to parameter 12-07 Domain Name and parameter 12-08 Host Name.

6.8 Write to Drive

Procedure

1. Right-click a parameter column title in the right view or click Communication in the main menu bar.

2. Select Write to drive.

e30bu307.10
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-

B use1

i) f 1; FC-302 11.00kW (P11K) 380V-480V

& Project

= E drive

;-5 = All Parameters

A\ Alarms

{+} Smart Logic

[ Clock Functions

Timed Actions

'3‘ Preventive Maintenance
. Drive File System

ﬂ Software Customizer

+

Figure 61: Write to Drive

6.9 Write to Multiple Drives

[1] Forced stop, re

Cirl+ X
Ctrl+C E

Ctri+V

e30bt538.13

004 Cperating State at Po... |[1] Forced stop, ref... [1] Forced stop, ref...
010 Active Set-up hﬂE Cut

om Edit Set-up [9] Ac Conr

02 This Set-up Linked to | [0] N¢ Bt

013.0 Readout: Linked Set-... [{D}

013.1 Readout: Linked Set-.., [{1} Read From drive ...

013.2 Readout: Linked Set-... [{2} Wirite to drive ...

0133 Readout: Linked Set-... |{3} Write te Multiple Drives

0134 Readout: Linked Set-... [{4} - _
014 Tkt . T feunce Vew RS,
015 Readout: actual setup |1 1

020 Display Line 1.1 Small |[1617] Speed [RPM]  [1617] Speed [RPM]
021 Display Line 1.2 Small |[1614] Motor current | [1614] Motor current
022 Display Line 1.3 Small | [1610] Power [kW] [1610] Power [ikiW]
023 Display Line 2 Large [1613] Frequency [1613] Frequency

[1617] Speed [RPM
[1814] Motor curn
[1610] Power [KW,
[1613] Frequency

Add addresses in the Address field and in the Secondary Addresses field. Secondary Addresses in the right view is enabled for DP-V1,

Ethernet, Serial, and Dummy.

Software Version: 08.74

Voltage: 200V-240V

Power Size: 0.37kW (PK37)

New Drive
Name
Drive Name: | FC-302
Select Drive Type
Series: FC-302
PUD file: 'FC-302PK37T
Options
Option A: No Option
Option B: No Option
Option CO/E0: No Option
Option C1/E1: No Option
Secondary addresses

Writing the same parameter values for multiple drives.
For example:

Serial addresses: 1-5; 7; 10-19; 20-25; 29

IP addresses: x.x.x.1-x.X.x.5; X.X.X.7; X.x.X.10-X.x.x.19; X.x.x.20-X.X.X.25; X.X.X.29

Max number of addresses is 126 for serial and 254 for IP addresses.

. V0471-00.pud

Connection
Field-bus: Serial

Address: |1

[JWarn if Address is in use

e30bu977.10

The codes after the power sizes distinguish the usual (Pxxx) power cards from the new D-Frames (Nxxx). Check the type code in the drive.

Reset Fields

Cancel

Figure 62: New Drive Dialog

Write parameter values to the main address and to secondary addresses. If the drive is not available on the configured address, it must be

skipped.

If a drive is configured with secondary addresses, the Write to Multiple Drives context menu is enabled on the right-view parameters, on

the parameter headers context menu on the left-view group, and on the drive menu.
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[ Motor Speed Uni
003 Regional Settings

004 Opera_ting Stgte at Power-up

[0] English
[0] RPM
[0] Internation

[1] Forced stq

P | P

Cut Ctri+X
Copy Ctrl+C
Paste Ctri+V

Read From drive ...
Write to drive ...

[0] International

0.. | [1] Forced stop, ref=...

Setup 4 | Factory Setup | Unit
(0] English [0] English
[0] RPM 0] RPM

[0] International
[1] Forced stop, ref=...

004 Operating State at Power-up ...

010 Active Set-up

011 Edit Set-up

012 This Set-up Linked to

013.0 |Readout Linked Set-ups

0131 | Readout: Linked Set-ups

[1] Forced stop, ref=... |

[1] Set-up 1

[9] Active Set-up
[0] Not linked
(0}

(1}

1] Forced stop, ref=... [1] Forced stc

Read From drive ..
Write to drive ..
Write to Multiple Drives

010 | [1] Set-up 1 Write to Multiple Drives 1] Set-up 1 [1] Set-up 1
on Edit Set-up [9] Active Set [9] Active Set-up [9] Active Set-up
= = = Remove Column(s) =
012 | This Set-up Linked to [0] Not linked : [0] Not linked [0] Not linked
- 3 Customize Columns ... > o
013.0 |Readout: Linked Set-ups {0} Apply Parameter View Settings... {0} {0}
013.1 | Readout: Linked Set-ups {1 z {1} n
0132 | Readout: Linked Set-ups 2 e @ @
0133 |Readout: Linked Set-ups 381 31 3}
ni3a Dandrim Linkbad Cat 1ime ra A m
ID | Name Setup 1 Setup 2 Setup 3 Setup 4 Factory Setup | Unit
001 |Language [0] English [0] English 1M Ennlich 101 Ennlich
002 | Motor Speed Unit [0] RPM 0] RPM 10] RPM s Sk
E = = 5 Copy Ctrl+C
003 Regional Settings [0] International [0 nal 101 I
Paste Ctrl+V
[ 1
[

Apply Parameter View Settings...

1] Set-up 1 [1] Set-up 1
@) ActiveSetup 9] Active Set
[0] Not linked [0] Not linkec
{0} {0}
{1 n

a3

Figure 63: Examples, Write to Multiple Drives, Right-View Parameters

m

e30bu979.10
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- 8 Project
=]
E New
Print Selected Folder(s)...

Edit setup names

Read from Drive

Write to Drive

Compare...

Compare Multipie Drives...
Apply Parameter View Settings.

Copy
Paste

Delete

Rename

Update WiFi LCP firmware...
Load motor data..
Properties

- | 15- Drive Information
G % 16-** Data Readouts
i @ 17-** Position Feedback
- % 18- Data Readouts 2
! -** Appl. Functions
-** Time-based Functions
-** Special Features
-+* Special Settings
-** License

& Alarms

4+} Smart Logic
¥ Clock Functions

= & Project
& [l Fc-302
&-£= All Parameters

------ o D-1* Set-y|
----- o 0-2*LCPLC
------ o 0-3*1LCPC
------ a 0-4*LCPK
...... o [-5* Copy;
------ 4 0-6* Passw

- & 1-** Load and
- @ 2-** Brakes
i A 3-** Reference
i 4-+= Limits / W
i W 5-%+ Digital In
[ 6-** Analog Ir
- '@ 7-** Controlle
4 4 8- comm. ar
£ 13-* Smart L
28 14-** Special |
- B 15-** Drive Int
. % 16-% Data Re
- B 17-* Position

...E_

—F-F

-

B

Figure 64: Examples, Write to Multiple Drives, Parameter Headers Context Menu, and Drive Menu

6.10 Polling

------ - 0-7* Clock §

onnectea drve mformation

Drive Series | ez
Power Sze | Joa7kw (Px37)
Voltage | [200v-240v
Basic Sw version [ Jos.7s
optionA | [No option
option8 | [No Option
Option Co/E0 | [No Option
Option CI/E1 [ |No Option
Type Code | Fe-s0zpiarraea

Secondary Addresses  f14

=+ | 0-** Operation / Display

| o
Lest oyncheonized |
Drive Operation Status J
| 003 | Regional Settings

[;

004

New
Print Selected Folder(s)...

Compare parameters with default values...

Minimal changeset...

Read from Drive
Write to Drive

Compare...
Compare Multiple Drives...

Apply Parameter View Settings...

Cut
Copy
Paste

Delete
Rename

Update WiFi LCP firmware...

Properties

6.10.1 The Polling Function

Operating State at Power-up ...

e30bu978.10

When in network mode, MCT 10 automatically polls the parameters in the right view to update their status continuously to reflect live

operation.

6.10.2 Stop Polling

To stop polling, for example, to freeze and analyze a particular moment:
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Procedure
1. Click Communication in the main menu bar.

2. Select Stop polling.

Alternatively, click the Stop polling icon in the toolbar.

)5 B, -EM e @l a > B3
4. Network A IiD top | g
1 o)
R
(]
Figure 65: Stop Polling Icon
6.10.3 Resume Polling
Procedure
1. Click Communication in the main menu bar.
2. Click Resume polling.
Alternatively, click the Resume polling icon in the toolbar.
N 5 d | & | 2o - B | @ R b B =
b Network ~ ]IiID e — et
R i |==] Resume Poll | &
R
[

Figure 66: Resume Polling Icon

6.10.4 Using Smart Polling (Intelligent Scan Frequency)

While VLT® Motion Control Tool MCT 10 is polling the parameter grid, the LCP becomes slow. To improve LCP usability, configure MCT 10
to enable smart polling. Enabling smart polling slows down the polling when the LCP is connected.

Procedure
1. Click Options in the main menu bar.

2. Select Online Parameter Grid Settings.
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3.

6.11 Changing the Setup of a Field Device

QOptions  Help
Read From Drive Settings...
Wirite To Drive Settings...

Communication fault tolerance...
Inline Edit

" Enable PUD file selection

Firmware notifications for advanced users..,
Import Settings...

Select Language...

MCO301/MCO302 Settings...

MCO305 Settings...

Project properhies...

Converter tool Settings...

Online Parameter Grid Settings...
Logging

Restore dialogs...

DSU options...

Figure 67: Selecting Online Parameter Grid Settings

Tick the checkbox Enable Smart Polling (slow down the polling when the LCP is connected).

inkrng Barampter e Settings

Bachground osier
Hieklen pararmeter color
P £ I O BN DR

Parameter upelate falure coler, happers when
[ aTeteT (UANDaBE § MODNEEIENE

Communcator telre colr
P BOCESS ights Cokor

1 Mk iy ety for PAO0 dirives fr.g. PC-302, FC-203, PC-200)
Irrvasitie sarame o'y ool
Al P parameters Pl are invisbie 0 LP are sarked wih B oo, Ususlly, parametens

e hiskden o Ty e ok elevant n B ument configuration, and Merelre ther
llans cam b ignore

Erable Smart Poling (sioe down B poling when LCP & corrmctnd]

Poling interesl
1.+ 10 et
P For polie o 1t 88 sl use 0.

Figure 68: Ticking the Checkbox

i O0ONROC0

e30bt982.11

Eaepore Doy

Eerure Defait

Eipriore Defmlt

Ferire Cafuit

Rursiors Cefimdt

Rippiore Defimidt

Reriore Dedmdt

e30bt983.12

Procedure

1. Open the Network folder.

2. Select the relevant device.

3. Select Stop on the toolbar to stop polling.

4. Change the settings in the setup columns in the right view.
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The changes are implemented online in the field device, but are not recorded.

6.12 Save Changes to a Hard Disk

6.12.1 Record Online Changes
Procedure
1. Select the relevant device in the Network folder.
2. Right-click the device and select Copy.
3. Select the Project folder.
4. Right-click and select Paste.
5. Select File from the main menu bar.
6. Select Save As.

7. Save the device file into a directory in the storage location.

6.12.2 Saving a Project
Procedure
1. Click File in the main menu bar.

2. Select Save.

Alternatively, click the Save icon in the toolbar.

6.12.3 Including Drive Information

It is not possible to open a project file including a firmware version not supported by VLT® Motion Control Tool MCT 10. Including the
drive information in the project file makes it possible to open in other installations with MCT 10 without having the firmware installed.

By opening the project file, the drive information is updated similarly to:
e Selecting Update Drive Support under Tools in the main menu bar.
e Downloading the drive information from an online drive.
The drive information is saved in the project file.
6.12.4 Exclude Drive Information
Procedure
1. Click Options in the main menu bar.

2. Select Project properties.

3. Click Include drive support in project.
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roject properties s
W
Read from drive S
el
When SyncPos/MCO305 files can be read: %

’ Untitled - MCT 10 Set-up Software

File Edit Insert  Communication

D= d e

View

Tools

==& Network
B aucom

B opwvi

B ether

w- B Serial

5 B use1

:= All Parameters

B 0-* Operation / Display
P~ Load and Moto]
(@) 2- Brakes

~ 3-"* Reference / Ramps
,ﬁ 4-7* Limits / Warnings
! 5-* Digital In/Out

o 67 Analog In/Out

Tl 7-** Controllers

13-** Smart Logic
22 14-** Special Functions
B 15-* Drive Information

o

Figure 69: Save Drive Information

=4 1; FC-302 11.00kW (P11K) 380V-480V

Options | Help
Read From Drive Settings...

Write To Drive Settings...

Communication fault tolerance...

Inline Edit

Enable PUD file selection

Firmware notifications for advanced us

Import Settings..

Select Language..,
MCO301/MCO302 Settings...
MCO305 Settings...

Project properties...

Converter tool Settings..,

Online Parameter Grid Settings...
Logging

Restore dialogs...

D5U options...

6.13 Import of Older Dialog Files

— >

(®) ask me what to do
() always read

(o not read

[Ipicable "Read from drive®

Write to drive
When SyncPos/MCO305 files can be written:
(®) ask me what to do

O always write:

() do not write

Password-protection
[IProtect this project with password when saving

Project-related files
[ include drive supportin project

Cancel

For users working with VLT set-up software dialog, the files generated with these software packages can be imported into the VLT®

Motion Control Tool MCT 10.

Files from DOS versions and Windows versions can be imported to the MCT 10 software. Following a successful import, the MCT 10
places the imported files in an imported files folder.

Bl Untitled - MCT 10 Set-up Software

File Edit View Inset Communication T

New Project

Open... Ctr+0

Unarchive ...

Organize +  New folder

Name

Import ...
Export ...

Print Project...

Exit

Imported
F GT1-1

=8|

Figure 70: Import Older Dialogs

& Ladu (F)
£ Install ()

for MCT10 Manual

B 455427 (1).mnu

12/16/2020 5:45 AM  MNU File

e30bt670.13
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Due to limitations in some of the former PC tools, some functionalities cannot be imported, for example, functions such as showing
changed values only.

6.14 Printing
There are 2 print options in VLT® Motion Control Tool MCT 10:

e  Print project.

e  Print selected folders.
Both options are in the File menu in the main menu bar. Alternatively, right-click the Project icon and select Print project.
To print a folder, right-click a folder icon within the project and select Print selected folders.

Select Print project to print parameter settings for an entire project. Select Print selected folders to print parameter settings for part of a
project.

Figure 71: Print Options

Select the wanted print language from the drop-down list.

Print Options >

e30bt671.13

1
[APrint in English Cancel !
More >> |
Changed Parameters Options |
'a Setups (not all of the setups are
F
_J) Changed from Factory Default avalable for ol of the drives)
(®) all Parameters ESETLJD 1
|[setup 2
|Edsetup 3
| | Setup 4
| | |Factory Setup

Changed parameters

Print either parameters that have been changed from factory setting or all parameters.
Options

Select which setup to print.

More

Click More to be able to print selected parameter groups only.
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Print Options

Output Language

Language Englist

Changed Parameters

Changed from Factory Default

© Al Parameters

Old Drives Group

Print Alamms
Print Fault Log

Print Wamings

Alarm, Waming & Fault Log Options

s

oK
~ Cancel

Options

Setups ot all of the setups are
available for all of the drives)

V| Setup 1

|| Setup 2
Setup 3
Setup 4
| Factory Setup

New Drives Group

7|0-= Operation / Display -
v|1-~ Load and Motor
V|2~ Brakes
v| 3~ Reference / Ramps
v |4-= Limits / Wamings
V|5 Digital In/Out
¥|6-~ Analog In/Out
v |7 Controllers
|¥/]8-= Comm. and Options
¥|13- Smart Logic
|14~ Special Functions
|57 15 Neivve bdrvermatinn

Programs

¥ | Print dissimilar programs only

Figure 72: Example of Print Selection

6.15 Update Database Information

e30bt672.13

If the VLT® Motion Control Tool MCT 10 database information is outdated, updates are available either in https://

suite.mydrive.danfoss.com or, when this is not possible, by reading from the drive itself.

When the MCT 10 database for a drive is outdated, the drive icon is shown with a red line through it and the Database information fields

show the message Not supported.
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Figure 73: Drive not Supported

Update the database either by right-clicking the drive icon and selecting Download drive info, or by clicking Download drive info.

et T 0 serup softnare REPIE
File Edik Yiew Insert Communication Tools Options Help E
= T s [ 3
DEH rBR S REFETY TR ill b
=138 Network =
= & i | Connected Dive Infoimation Database Ir
& Project Ru— Diive Series VLT 5000 Gtandard [NotSupported
ReadFrom Crive Drve Type 500 Net Supparted
Wrike to Drive Voltage  [200V-240V [Net Supported
Compare, ., Basic SW Version 5,71 |Not Supported
Aoply Parameber Yiew Setbings. ., —— - -
tnslalaldali ' Commurication Oton  [£33 PROFIELIS DRV ot Supported
Cut T
Application Option
Copy PP pl [Hone |Not Supported
Haste
RENANE.
Propetties

' | Dive dddiess |2 —

| Driver Name p enalCom

| fegon |

Figure 74: Database Update

To start reading from the drive, select Yes.
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When reading from the drive is complete, the drive icon no longer has a red line through it, and the Database information shows settings

identical to the Connected drive information.

Also, the parameter settings are shown in capital letters.

6.16 Update Drives Firmware Supportin MCT 10

The VLT® Motion Control Tool MCT 10 can be updated regardless of the firmware of the drive.

Download upgrades from the Danfoss website www.danfoss.com.

B Untitled - MCT 10 Set-up Software

File Edit View Inset Communication Tools Options Help

) G bl | % G ML || 22 Compare...
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1 et Update VLT Software Customizer support...
w1 B Serial Update Drive support ...
5 B use1 VLT2600 Canversion Wizard..
L& l,EBchr}nzn O (PTI 3BV ersion Wizard.
T E VL8000 Conversion Wizard... 1
& & Project Import drive from Excel... L
= [ drive Import drive from Excel and write... L
Mznage motor db ... L
Menage Sensorless Pumps db ..
055 Creator... 3
MME Creator...

LCP103 Whitelist Creator...
Export CSV/Master Files ..
Drive Converter Tool >

Soft Starter Discover and Configuration Tool

SafeOption Log Viewer

Figure 75: Update the MCT 10 Software
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[
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B ether Update VLT Software Customizer support...
- B Serial Update Drive support ...
o~ Buset VLT2800 Conversion Wizard...
3 1'; 1; FC-302 11.00kW (P11K) 380V- VLTS000 Conversion Wizard
=- Buse2 o
i .'i 1: IR-302 3.00kW (P3KD) 380V-5( VLT8000 Conversion Wizard...
= @ Project Import drive from Excel...
o g drive Import drive from Excel and write...

Manage motor db ...

Manage Sensorless Pumps db ...

055 Creator...

MME Creator...

LCP103 Whitelist Creator...

Export CSV/Master Files ...

Drive Converter Tool 3

Soft Starter Discover and Configuration Tool

SafeOption Log Viewer

D NOTE: The update files can be installed without administrator rights in Microsoft operating systems.

6.17 Software Compatibility

The VLT® Motion Control Tool MCT 10 project files can open legacy version project files.

For project files older than version 3.17, use a separate conversion tool for opening these files.
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o
B Untitled - MCT 10 Set-up Software S
~
File Edit View Inset Communication Tools Options Help w610 7357 Lg
Qo
. T S
MNew Project » @I | @
| New Instance ... ID
Open.. Ctrl+ O JED" FC
) H:FC
2 FC
Bl
Import ...
Export ...
Convert Old Project To New Format ...
Print Project...
1 5_service_logs.ssp
2 ChUsers\...\Profibusbugs.ssp
Exit
Figure 76: Select Conversion Tool
F o
B Old 55P File Corrector Ver 1.0 — ] * =
g
Convert old ssp file ... The database for the drives needs to be accessible. S
B A : o s 2
(D

Figure 77: Convert Old Files

When MCT 10 has been updated, project files saved with a newer firmware version can be opened and used. Refer to Figure 78 for an
example.

74 | Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466



Darifi

Operating Guide | VLT® Motion Control Tool MCT 10 Operation

Upwards compatibility

[3a]

<

MCT10 Set-up software MCT10 Set-up software E

Version 5.20 Version 6.00 /— Save as 2

Save\ Save\ \ e

- <= — — f—
Supports « MCT10 Version 5.20 « MCT10 Version 6.00 « MCT10 Version 5.20
Firmware 2.01 « Firmware 2.51 « Firmware 2.51 « Firmware 2.51
Updates:
Firmware 2.03
Firmware 2.51
Compatible

Compatible

Firmware 2.01

Firmware 2.01
Support also: Firmware 2.03
Firmware 2.03

. Firmware 2.51
Firmware 2.51

Figure 78: Use Updated MCT Software

6.18 Actual Software Version

Open the About box to see the actual software version of VLT® Motion Control Tool MCT 10

D NOTE: System information can be copied directly to the Windows clipboard.

About

e30bt575.14

YLT® Maotion Control Tool
MCT 10 Set-up Software
Version: 6,10 (Build 7357)

Copyright {C) 2001-2025 Danfoss Drives AfS

Export log files Third-party licenses Details == oK

Figure 79: Copy System Information

6.19 Conversion Wizard
6.19.1 Conversion

It is required that database versions, power size, voltage range, and option configuration of the source match the destination drive.
Differences can be converted using 1 of the conversion wizards available in VLT® Motion Control Tool MCT 10:

e VLT to FC series conversion.
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e FCseries to FC series conversion.

D NOTE: If the parameter database of a source drive is different from the database on the destination drive, it cannot be

written without errors signaled during write to drive.

6.19.2 VLT to FC Series

6.19.2.1 VLT to FC Series Converter Function

Itis possible to convert, for example, a VLT® 5000 drive to a VLT® AutomationDrive FC 302 via the conversion matrix VLT® Motion Control

Tool MCT 10.

Read conversion

»N

e30bt703.12

MCT 10

Set-up Software Excel sheet template

Write settings

Read settings

[S[=[=[a]

0000
———

VLT 5000 FC302
Figure 80: Conversion
6.19.2.2 Converting Multiple Drives

Procedure
1. Select the Tools menu and activate Drive Conversion Wizard.

2. Inthe subsequent dialogs, select the drives for conversion.

:) When converted, a new VLT® AutomationDrive FC 302 drive is created in the Project folder.
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Untitied - MCT 10 Set-up Software Il
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5. Network Apply Parameter View Setting 53
B aucom Filter Parameter , &
B oP-vi
E ether Update VLT Software Customizer support...
5 | Serial Update Drive support ..
3-8 usa1 VL2800 Conversion Wizardl.
- FC-302 A 2
VE ‘fEB"]FC 202 T100K (P11, 3000 VLT5000 Conversion Wizard...
= B 1 IR-302300W (PIKD) 390v-5¢  VLTE0D0 Conversion Wizard..
= & Project Import drive from Excel..,

Import drive from Excel and write...

Manage motor db ...

Manage Sensarless Pumps db ...

0SS Creator...

MME Creator...

LCP103 Whitelist Creator...

Export CSV/Master Files ...

Drive Converter Tool >
Soft Starter Discover and Configuration Tool
SafeOption Log Viewer

Figure 81: Conversion of Multiple Drives

6.19.2.3 Import Drive from Excel

Use this function to create a VLT® AutomationDrive project based on an Excel sheet. For example, import of VLT® 3000 settings from an
Excel sheet into a new FC 302.

An example file is attached in VLT® Motion Control Tool MCT 10 (vIt3000conversion.xls). This example file can be edited and used for
converting from VLT® 3000 to FC 302.

D NOTE: Detailed knowledge of Microsoft Excel formula editing is required.

6.19.3 FC Series to FC Series Conversion
1. Right-click the drive to be converted.

2. Select Convert Drive... from the context menu.
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Secondary addresses

Writing the same parameter values for multiple drives.

For example:

Serial addresses: 1-5; 7; 10-19; 20-25; 29

1P addresses: x.

Max number of addresses is 126 for serial and 254 for IP addresses,

L1336 55 366X Ty 300G 1043036 X. 195 30X 20-X.X. X, 255 XXX, 29

The codes after the power sizes distinguish the usual (Pxxx) power cards from the new D-Frames (MNxxx). Check the type code in the drive.

Reset Fields

Figure 83: Assign Name to Drive

Cancel

-8 Use 1 =
H [e)
-8 Project Q
- F :
E New » 8
a
Print Selected Folder(s)... v
Edit setup names
@ Read from Drive
and Write to Drive
Compare...
Convert Drive...
Cut
Copy
Delete
Rename
Load motor data...
Protect with a password
Show parameter read/write dialog
Show LCP download order
Show detailed parameters writing order
Apply CSIV file ...
Properties
Figure 82: Convert Drive
3. Select the target drive.
4. Add aname to the drive in the field Drive Name.
New Drive X e
| ~N
Mame 8
ELTNCIEE02 08,61 0. 25kW (PK25) DP-V1 1 (Converted)] Software Version: 0g,61 v g
=)
Voltage:  2pov-240v ~ T
Select Drive Type
Series:  FC-302 ~ Power Size: 0,25k (PK25)
PUD file:  FC-302pK25T2 - V0509-00.pud
Options Connection
Option A MCA101 Profibus DP/VL ~ Field-bus: DP-v1
| Option B: Mo Option ~ Address: 1
Option CO/ED: Mo Option ~ [_]Warn if Address is in use
Option C1EL: g Option -
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/7 Diagnostics

7.1 Alarm, Warning, and Fault Log Readout
Features from version 2.0 support:

¢ Reading out alarms, warnings, and fault logs of the online drives.

e Quick location of alarms and warnings in the connected drive system.
o Investigation of the fault log for previous trips.

e Gathering and storing events in the project file for later evaluation.

¢ Sending the project file to a remote specialist for further investigation.

7.2 Localization of Alarms and Warnings

After a complete scanning of a drive network, VLT® Motion Control Tool MCT 10 indicates if the connected drives have active warnings

and alarms. An exclamation mark in front of the drive icon indicates a warning or an alarm.

B Untitled - MCT 10 Set-up Software

e30bt673.12

File Edit WVYiew Inset Communication Tools O

NEH 2R S| % e
—}-=4= MNetwork
B aucom
B pp-w1
_E_ ether
i~ B Serial
- B USB 1
i -q 1; FC-302 11.00kW (P11K) 320V-480V
+- B USB2

] Project

Figure 84: Drive with Active Alarm or Warning

Expand the drive and click the alarm/warning icon.

Name Icon
Active alarms/warnings =
%
~
8
o
m
()
No active alarms/warning =
~
' :
>
Qo
o
kY
w
Fault Log

Date Read Time Read Drive Time Code FaultLog Text Value FaultLog Time Faultlog: Date and T... Fault Log: Ext. Refer... Fault Log: Frequency  Fault Log: Current  Fault Log: Voltage

e30bu001.11

Figure 85: Fault Log View for Control Cards Marked MKI
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-
Fault Log S
Date Read Time Read Drive Time Code Faultlog Text Value Faultlog Time Alarm Log: Date and Time Alarm Log: Ext. Ref.. Alarm Log: Freq, Alarm Log: Current  Alarm Log: Volt. Alarm Log: DC Link Volt.. Alarm Log: Control Word ~ Alarm Log: Status Word %
Qo
o
m
[}

Figure 86: Fault Log View for Control Cards Marked MKII

For a more detailed description of the code, refer to the operating guide for the particular drive. If the drive trips, it stores the cause for

the trip in a fault log buffer. The log consists of 3 values:

e Code.
e Value.
° Time.

When MCT 10 reads the fault log, it shows the time and date when the log was read.

D NOTE: The actual time when a fault occurs is not indicated.

7.3 Storing Alarms/Warnings in Project Files

Alarms/warnings and the fault loggings are stored into the Project file. VLT® Motion Control Tool MCT 10 automatically reads alarms,

warnings, and fault loggings at every read from/write to the drive.

74 Handling the Alarms and Warnings Loggings

VLT® Motion Control Tool MCT 10 allows more than 200 alarms and warnings for each drive in the project. The loggings can be cleared
individually. This is done by entering the loggings to clear and then right-clicking. Clearing the log only clears the PC log while the

information in the drive is unaffected by this handling.

D NOTE: There are redundant alarm entries in the log.

MCT 10 stores active alarms and warnings in the Project file at each read/write command. No alarm is lost, but an alarm can have

multiple entries in the log.

BB Untitled - MCT 10 Set-up Software - O b3 ™
File Edit View Ins Options Help o8
TR ® b
i Network Al =
rm:
K aucary amms o
Bopvi =3
3o Da Time Read Diive Time Code Alarm Text Pl
ether % [
25112 12n
L F s 125t 4272 (h] & Safe stop
&
< >
Warnings
Date Resd Time Read Drive Time Code Warning Text
< >
Fault Log
Date Resd Time Read Code FaultLog Text Value Faultiog Time Faultlog: Dateand ... Fault Log: Ext. Refer... Fault Log: Frequency  Feult Log: Cument  Fal
125112 7 68 Safe Stop ] $1314400[s] 1/1/2007 120000 AM  00[%] 00[H: 000 (A] .
125112 122 [ 68 Safe Stop 0 51314400 (5] 1/1/2007 120000 AM  00[%] 00(H] 000 4] o
125112 1272 [h & Drive intilised 0 51314400 [s] 1/1/2007 120000 AM  00[%] 00(Hz] 000(A] o
125112 1w2n2 68 Safe stop 0 $1314400[s] 1/1/2007 120000 AM  00[%] 00(Hz 000(A] o
125112 1272 6 Safe stop 0 5131a400[s] 1/1/2007 120000 AM  00[%] 00(H:] 000(A] o.

For Help, press F1

Figure 87: Loggings
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7.5 Scope

7.5.1 The Scope Function

The scope function supports monitoring and diagnosing of parameters. The function polls parameter data and dynamically shows the

polled data as a curve graph.

The scope function provides 2 different channel types to sample parameters:

e PCpolling channel - Channel selected when the PC SW requests the parameters from the drive. The channel does not have any time
limitation, the buffer size is user-configurable and corresponds to the number of samples. Fast sampling with an accurate sampling

rate cannot be obtained because the Windows operating system does not support real-time extension.

e  Drive real-time channel - Only available in the FC 102, FC 202, and FC 300 series - uses an internal 16-kByte buffer in the drive.
Recommended for continuously monitored applications requiring high and precise sampling rates. It is required to set up a trigger

event for the drive to start filling up the buffer with samples.

7.5.2 Activating the Scope
Insert a new scope from the Insert menu or by right-clicking the Project folder, Drive folder, Regular folder, or Drive.

' Untitied - MCT 10 Set-up Software

File Edit View Inset Communication Tools Options Help
N | K@ LA B
=-=b Network Folders

8 aucom Edl’i\’?
8 op-vr Bdrive )
B ether
- B Serial
5 B use
{3 1; FC-302 11,00kW (P11K) 380V-d80V
i1 5 All Parameters
A Alarms
1+} Smart Logic
#1-[1] Clock Functions
[ Timed Actions
'3. Preventive Maintenance
l Drive File System
“ Service Log
£ Status
&% Drive Control
I’_ Condition Based Monitoring
7 B Use2

< G

e30bt678.12

New > Drive

Print Project... Soft Starter
Active Filter
Folder

Change Field-Bus Settings

Read from Drive File Folder

Write to Drive Scope Folder

o Multiple Drives

are Multiple Drives..,

reter View Settings

Figure 88: New Scope

Rename the Scope folder via the Edit menu or by right-clicking the icon and select Rename.

The 1st time that the Scope folder is selected, the Add Channel dialog pops up. From this dialog, select the drive to monitor. Then,

depending on the drive series, select the type of channel to collect samples from.
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. Add Channel o %
Drive Parameter
| e Network D i "
8§ Project i
i drive (2) 1501 Running Hours
New Folder 1 1502 kWh Counter

1587 k'Wh Counter Hires
1600  Control Word

1601 Reference [Unit]
1602 Reference %

1603 Status Word

1605 Main Actual Value [%]
1606 Actual Position
1605 Custom Readout
1610 Fower kW]

1611 Power o]

1612 Motor Voliage

1613 Frequency
1614 Motor cumrent
1615 Frequency [%]
1616 Torque [Nm]
1617 Speed [RPM]

1618 Motor Thermal
1619 Thermistor Sensor Temperature
1620 Motor Angle
1621 Torgue [%] High Res
1622 Torque [%]
1623 Motor Shaft Power kW]
_ 1624  Calbrated Stator Resistance
(®) PC Poliing Channel 1625 Torgue [Nm] High

() Drive Real Time Channel 1ean ik Vinbana

Figure 89: Add Channel

Adding text notes

e30bt793.11

Insert additional text for later usage to each scope folder such as the type of drive monitored and diagnostic help text. Text notes are

added by right-clicking the Scope folder and selecting New= Text note. The default text can be changed by right-clicking the text note

and selecting Rename. Several text notes can be added to the same Scope folder.

& Project
¥l E drive
i E drive (2)
I e Folder 1
m1 comments
ml Mote 2: 12/31/20 12:54:47

e30bt802.12

Figure 90: Text Notes

7.5.3 Configuring the PC Polling Channel

PC polling channel is enabled by default when a drive is selected within the Network folder or Project folder. All parameters available in

the list are visible by ID name and are automatically updated according to the product.
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1618 Themistor Sensor Temperature
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Figure 91: Parameter ID and Name

Procedure
1. Select a parameter in the parameter list and click Next to update the Add Channel dialog.

2. Configure A/div (value/division).

D NOTE: VLT® Motion Control Tool MCT 10 stores the values even if they are not shown within the visible area
of the curve.

[2al

Add Channel o al| =
3
2

Signal | 2
[

Name 1:Motor current: 1614 !

Ajdiv 2000 S Position |:| %

Color - o Amarker

Style Interpolation v

Bk [ ok ]| conce

Figure 92: Storing Values

3. Define the position number (vertical zero line on the Y axis). If there are several signals on top of each other, it is useful to have
them plotted apart.

4. Set color and tick Marker to differentiate the different curves in a black and white printout. Each curve gets a marker as box,

triangle, cross, and so on.

5. Click OK to generate the curve graph.
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Figure 93: Generate Curve Graph

6. Right-click the channel box to open the Add Channel dialog and add extra channels.

B8 4dd Channel o X

Drive Parameter

e30bt681.12

J--< Network D Name g

Operating b
Running Hours

} New Folder 1
New Folder 4
New Folder 5

Frequency
Motor cument

Frequency [%]

Torque [Nm]

Speed [RPM]

Mator Themal

Themistor Sensor Temperature
Motor Angle

Tomque [%] High Res

Torque [%]
Mator Shaft
Calibrated Stator Res:
Torque [Nm] Hig
DC Link Vo

(@) PC Palling Channel

() Drive Real Time Charnel

Cancel

Figure 94: Open Add Channel Dialog

7.54 PCPolling Channel Properties
More settings can be configured by right-clicking the Scope window and selecting Properties. It is possible to specify:

e  General parameter sample settings.

e Sample trigger settings.

84 | Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466



Darifi

Operating Guide | VLT® Motion Control Tool MCT 10 Diagnostics

e  Cursor settings.
General parameter sample settings
The General tab holds 4 basic settings for the Scope Properties:

e Seconds per division (SEC/DIV).
e Time format.
e Buffer size in samples.

¢ Polling rate in milliseconds.

o
Scope Properties X =
N
General Trigger Data Storage Poling  Cursor é
m
Time Base ¢
SEC/DIV = Tmefuma [Eresey
Buffer Size (1000000 2 Trigger Pos. [0 z 4
Polling Rate
@) Speciy 100 = msec
(O As fast as possible
OK Cancel Help
Figure 95: Basic Scope Settings
Table 2: Format and Range of the Basic Scope Settings
Description Format Value range
SEC/DIV Time base on the X-axis 0.0001-1.000.000.000 s
Time format Year, month, date, hour, seconds, and mil- | -
liseconds
Buffer size Number of data sets in the buffer 0-1.000.000
Polling rate Time in milliseconds between 2 samples -

D NOTE: For systems with large inertia, a low sampling rate may be used since the value changes slowly. For systems with
low inertia, a high sampling rate is needed.

D NOTE: Setting Polling Rate to As fast as possible means that VLT® Motion Control Tool MCT 10 does not control the actual
time between each sample. This can lead to a high jitter between 2 samples.

Trigger

The trigger function starts the sampling of values only when a certain value is reached. This reduces the need for large buffer sizes. A
trigger is also a valuable tool to see if values cross borders where the drive does not store any warnings.
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Scope Properties X
General Tngger Data Storage Poling Cursor
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Source 1:Mator cument- 167 ~

Level |'D =

Made Slope

| Auto ‘ Nam [ Fhm;q Falling

Cancel Help

Figure 96: Trigger Functions

Table 3: Descriptions of the Trigger Functions

Trigger functions
Source
Level

Mode

Slope

Cursor

Style defines the functionality of the cursor. The style contains 5 different possibilities:

e Value XY - Shows the time and value of each signal at the cursor location.

e Value X - Shows the time only.

e ValueY -Shows the value only.

e Delta X - Shows 2 cursors, and the time between the 2 cursors is calculated.

e30bt569.13

Source channel.

values to low values).

Level where the trigger has to be activated.

Auto starts the trigger automatically when Resume All is pressed.
The trigger line is set to the time when Resume was pressed. Nor-
mal (Norm) activates the trigger when level and slope settings are

Sets if the value must rise (source value goes from low values to
high values) or the slope must fall (source value goes from high

e DeltaY - Works like Delta X, but this time the difference between the 2 levels is calculated.

The pointer position defines the default position when a cursor is inserted in Scope.

Cursor

r4

e30bu985.10

7.5.5 Reuse of PC Polling Channel Settings

Inserts cursor in scope

Often, the same settings are used when measuring with the PC polling channel on more than 1 drive. These settings can be reused either

by copying an existing scope folder or by reusing an existing one.
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Reconfigure the scope folder connection properties for another drive in the network by double-clicking an added channel. In the

Reconfigure Channel dialog, another drive on the same or a different fieldbus can be selected.

B ° Reconfigure Channel O b4 bt
2
Drive Parameler 8
=<5 Network ID Name A E
o 1500  Operatinghours
B ether 1501 Running Hours
5 [ Serial 1502 k'Wh Counter
r E UsB 1 1600 Control Word
= B UsB2 1601 Reference [Linit]
1:] 1. 1R-302 3.00kW (P3KD) 380V-500V 1602  Reference %
#- & Project 1603 Status Word
1605 Main Actual Value [%]
1606 Actual Position
1609 Custom Readout
1610 Power kW]
1611 Power [hp]
1612 Mator Voktage
1613 Frequency
1614 Motor cument
1615 Frequency ]
1616 Torque [Nm]
1617 Speed [RPM]
1618 Motor Themal
1615 Themistor Sensor Temperature
1620 Motor Angle
1621 Torque [%] High Res
1622 Tonque [%]
1623 Motor Shaft Power kW]
1625 Torque [Nm] High
— 1630 DC Link Voltage
SEIEC ol Comnoe 1632 Brake Energy /s
we Real Time Channel 1633 Brake Enemy Average |
| 1694 Uacteink Tamn ]
|
Conced | | New |

Figure 97: Reconfigure Channel

7.56 Configuring the Drive Real-time Channel

Drive real-time channel can be selected if the selected drive supports this functionality.

Procedure

1. Select the relevant drive.

:) Drive Real-time Channel opens the Scope Properties dialog.

2. Configure the channels depending on what the actual drive supports.
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B 2dd Channel o X

Drive Parameter
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3. Network | D Name

(O PC Poling Channel

®) Drive Real Time Channel

=

Figure 98: Select Drive Real-time Channel

All available parameters are listed by parameter name.
3. Configure the sample rate for each channel using the time format HH:MM:SS:zzz.
4. Configure the sampling mode through:

- The trigger event.

- Logging mode.

- Samples before trigger options.
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Motor Angle

Torgue [%:] High Res
Torgue [%]
Calibrated Stator Re
Torgue [Mm] High
DC Link Voltage
Brake Energy /s
Brake Energy Averac

Heatzink Temp.

L)

L]

Figure 99: Configure Sampling Mode

7.5.7 Using Advanced Triggers

0D0:00:00.001

00:00:00.001
False v
Log always w

a0

Cancel

Qo-00-02-500

e30bt785.11

The following example explains the setup of a trigger, which triggers the collection of data in the drive when the motor speed exceeds a

certain limit.

Set up a comparator in the smart logic control to get a trigger signal when the motor speed exceeds a certain limit:

Procedure

1. Select the smart logic group.

2. Selectacomparator notin use, 1310.0, and set it up to motor speed.

3. Set Comparator Operator 13.11.0 greater than >.
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B ;i _1;_FE—3DZ 11.00kW (P11K) 380V-430V  ~ D e Setup 1 f§
W= M e 13000 | SL Controller Mode | [0] OFF I3
; g ?’_ﬂ ?::;:::;::Iw 1300.1 | SL Controller Mode | [0] Off [

_1 @) 2-* Brakes 1200.2 5L Controller Mode [O] Off [

T_ & 3-** Reference / Ramps 1300.3 5L Controller Mode [0] Off [

: :q 4-** Limits / Wamings 1301.0 Start Event [39] Start command | [

- A e Digital In/Out 13011 Start Event [39] Start command | [

"‘1_";' 6-** Analog In/Out 12301.2 Start Event [39] Start command | [

B ] 7 Controllers 13013 | Start Event [39] Start command [

- %2 8- Comm. and Options 13020 | Stop Event [40] Drive stopped [

i= 13021 | Stop Event [40] Drive stopped [

R e e 13022 | Stop Event [40] Drive stopped [

- -0 13-1* Comparators 2

_____ ‘@ 13-1* RS Flip Flops 1302.3 Stop Event [40] Drive stopped [

a1 I T 1310.0 Comparator Operand | [0] DISABLED [

.o 13-4 Logic Rules 13101 Comparator Operand | [0] DISABLED [

- .o 13-5* States 1310.2 Comparator Operand | [0] DISABLED [

Figure 100: Smart Logic View

4. Set Comparator Value 1312.0 to the required value.
5. Set up the trigger event in the Drive Real-time Channel Properties dialog to comparator 0.
6. Setthelogging mode to log once on trigger.

7. Press OKto enable the setup.

Drive Real Time Channel Properties A

e30bt796.11

Logging Source Logging Interval [4H:MM:55.zz2]
Channel 1 Brake Energy /s s 00:00:00.,001

Channel 2 | None w 00:00:00,001 |

Channel 3 | None v 00:00:00,001
00:00:00.001

s v [z |

Trigger Evant | Comparator 0 v |

Logging Mode |Log once on trigger  ~ |

Samples Before Trigger | 50 |
oK Cancel

Figure 101: Trigger Event

8. Press Start (resume) poll to start logging.

:) The dialog for defining the real-time log style opens.
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Drive Real Time Channel Setup X

Real Time log style

e30bt778.12

Wait for trigger event or user input, MCT 10 will pep up a dislog that allows you to @
retrieve the Real Time log or walt for the trigger event to occur, Useful when ®
manitaring a frequently occurring event,

Just configure the Real Time log on the drive, do not wait for user input or trigger
event, This allows you to set up logging on the drive, disconnect and return the O
day after and retrieve the log file, Useful for monitoring rarely occurring events,

Get the Real Time log currently on the drive, This allows you to retrieve a

previously set up log, Note however that not all settings can be correctly deduced

from the log file, and that doing this may alter the current settings for this O
osclloscope,

Figure 102: Real-time Log Style

7.5.8 Drive Real-time Channel Properties
More settings can be configured by right-clicking the Scope window and selecting Properties.
It is possible to reconfigure all drive real-time channel settings and also to configure:

e SEC/DIV and time format.
e Appearance settings.

o  Cursor settings.

Scope Properties X

e30bt783.11

Drive Rea Time Channel Properties  Appearance Poling Cursor

Logging Source Logging Interval [HH:MM:55.222]

Channel 1 [prake Energy /s~ ~ | 00:00:00.001
00:00:00.001

Channel 4 |NOne il ]

Trigger Event Comparator O W

Logaging Mode Log once on trigger

Samples Before Trigger | 50

SEC/DIV | 1 s

Time Format R 7

[ ][ cme || e

Figure 103: Reconfigure Drive Real-time Channel Settings

Besides being able to reconfigure the settings made from the Drive Real-time Channel Properties dialog, SEC/DIV and the time format are

configurable.
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SEC/DIV

The SEC/DIV and Time format functionalities are similar to the PC polling channel functionality, see 7.5.3 Configuring the PC Polling

Channel.

Appearance

Each channel name can be renamed.

The Units/Div, Position, Marker, and Color functionalities are similar to the PC polling channel functionality.
Cursor

The functionality is similar to the PC polling channel functionality.
7.5.9 Communication Control

The Scope toolbar has 4 main buttons for communication control.

Table 4: Functions of the Control Buttons

Control button Function

Start Data Acquisition MCT 10 scope starts collecting the re-

quested data from the drive network.

e30bt560.12

Stop Data Acquisition MCT 10 stops collecting data and there is

e30bt561.12

no communication to the drive network
while the scope part is active on the screen.

Resume All (Tracking) Activates the tracking mechanism. MCT 10
starts the readout of variables to the screen
and to the buffer. Variables are checked

against the trigger settings. If the buffer has

F‘
e30bt562.12

been partially filled (use of the Pause All
Tracking function), MCT 10 continues to fill
data into the buffer.

Deactivates the tracking. The buffer re-

Pause All (Tracking)
J J mains at its current state, no new data is

e30bu986.10

shown. The buffer pointer keeps its current
position.

7.5.10 Additional Functionality

Select Resume poll to start tracking. To stop tracking, click Stop poll or Pause all tracking. The tracking continues until the buffer is filled
(default 1000 samples). If the tracking stops due to a filled buffer, the buffer has to be emptied before a new track can be activated. Clear
the buffer and reset the scope in 1 step by clicking the icon shown in Figure 104.

Figure 104: Clear all Buffer for the Channel

Alternatively, the buffer can be cleared individually.
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]
- | ]
e30bt469.12

e30bt470.12

(:Brake Energy /8=l

Figure 105: Individually Clearing the Buffer

Table 5: Functions of the Main Buttons

Name Description

Reset Scope Clears all buffers for the channel at once.

This is more convenient if many channels

b4
ki

e30bt567.

are activated at the same time, or if a new
channel is added to an existing track. Be-
fore new values can be added to a track,
all channel buffers must be emptied, since
MCT 10 requires that all buffers have the
same amount of data.

Export to Excel Enables storing scope data in a file which

Microsoft Excel can open. A Save file dialog

e30bt568.12

appears, making it possible to store the file
in an appropriate location.

Scope Storage Enables storing scope data in a file on the
hard disk. Save to the hard disk to avoid the
limitation of 1 million points in the project

file.

e30bt858.11

Open scope data saved on the hard disk.

Open Scope History Viewer E

7.5.11 Scope Storage

e30bt859.11

Enable scope storage or persistent data storage in Scope Properties. In Scope Properties, it is also possible to change and select where data
should be saved.
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Scope Properties

Date Stoge | e

[ Enable persistert data storage

e30bt860.11

Database:  C:/Users MR/ ScopeDatas/Project,/MyDrive/MyScope

Open in new window

0K | Cancel |[ Hep

Figure 106: Scope Properties

If polling data in scope when scope storage is selected, data is saved in both the project file and on the hard disk. However, the project
file is limited to 1 million points. When the limit is exceeded, VLT® Motion Control Tool MCT 10 replaces the oldest point with the latest
point.

7.6 Export Log Files

All log files can be exported to the desktop in 1 compressed .zip file.
Procedure

1. Select Help=About.

. Untitled - MCT 10 Set-up Software é
File Edit View Insert Communication Tools Options Help b
N | a h-EmEen : Help

)=t Folders T

@ Project .ﬂAuCom About"(.]t
Bor-v1 o
2. Click Export log files.
About et

e30bt575.14

VLT® Motion Contral Toal
MCT 10 Set-up Software
Version: 6,10 (Build 7357)

Copyright (C) 2001-2025 Danfoss Drives AfS

Export log files Third-party licenses Details ==

94 | Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466



Darifi

Operating Guide | VLT® Motion Control Tool MCT 10 Diagnostics

All logs are compressed into a .zip file.

B " C./Program Files (xB6)/T es/VLT Motion Control Tool/1

e30bj420.10

Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466 | 95



Darifi

Operating Guide | VLT® Motion Control Tool MCT 10 Plug-ins

8 Plug-ins

8.1 Smart Logic Controller Plug-in

From version 2.13, VLT® Motion Control Tool MCT 10 supports the smart logic controller plug-in. This feature enables quick setup of
logical sequence programs.

The smart logic controller monitors a predetermined event. When the specified event occurs, it performs a predetermined act and starts
monitoring the next predetermined event. The smart logic controller continues like this in up to 20 different steps until it returns to step
1 - monitoring the 1st specified event.

The smart logic controller can monitor any parameter that can be characterized as true or false. This includes digital commands and
logic expressions, which allow sensor outputs to determine the operation. Temperature, pressure, flow, time, load, frequency, voltage,
and other parameters combined with the operators >, <, =, AND, and OR form logic expressions that control the drive logically in any
application.

The smart logic controller supports multiple controllers. The basic functionality is the same, but the appearance differs slightly due to
multiple controllers being available in different tabs.

Refer to the relevant design guide for a full overview of the smart logic controller features.
8.2 Time-based Actions and Preventive Maintenance Plug-ins

8.2.1 Overview of Time-based Actions and Preventive Maintenance Plug-ins

For the VLT® HVAC Drive FC 102, VLT® AQUA Drive FC 202, and VLT® AutomationDrive FC 301/FC 302, the VLT® Motion Control Tool MCT
10 provides the following plug-ins:

e Clock features.
e Preventive maintenance.

e Time-based actions.

D NOTE: Consult the product-specific design guide for detailed information about the drive.

8.2.2 Features of Time-based Actions

8.2.2.1 Clock Functions
The VLT® Motion Control Tool MCT 10 enables setup of the clock functions.
The clock functions are grouped in 2 sublevels:

e Date andtime.

e  Working days.
8.2.2.2 Date and Time
In the Date and time dialog, the following groups of settings are available:

o Display format.

e Setdate and time.
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o Daylight saving time.
e Enable clock fault.

Display format in LCP

Select how date and time are presented in the LCP on the drive. In VLT® Motion Control Tool MCT 10 parameters, date and time format
depends on PC regional options (date and time format).

Set date and time

Change the date and time in the drive from the PC. Normally, it should be set to use the date and time of the connected PC. When the
time of the connected PC is in another time zone, it is beneficial to set the date and time manually. Date and time are changed in the
VLT® Motion Control Tool MCT 10 project file or in the drive only when the Change checkbox is ticked.

Daylight saving time
Set the date and time for daylight saving.

Daylight saving time begins for most of the United States at 2:00 a.m. on the first Sunday of April. Time reverts to standard time at 2:00
a.m. on the last Sunday of October. In the U.S., each time zone switches at a different time. In the European Union, summer time begins
and ends at 1:00 a.m. Universal Time (Greenwich Mean Time). It begins the last Sunday in March and ends the last Sunday in October. In
the EU, all time zones change at the same moment.

Enable clock fault
If the clock is not set up, the drive shows a specific warning. Enable or disable the clock fault function.

8.2.2.3 Defining Working Days

D NOTE: Additional working days and non-working days include the year and must be updated every year.

Procedure
1. Select First day of the week (Monday or Sunday).
2, Select working days and non-working days.
3. Setadditional working days (maximum 5).

4. Setadditional non-working days (maximum 15).
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B Untitied - MCT 10 Set-up Software
File Edit
N X Taml @)% -

View Inset Communication Tools

il @ W @ (= > B

Options  Help

e30bt708.12

<

E |

1; FC-302 11.00kW (P11K) 380V-480V A
= All Parameters

@ [ 0-** Operation / Display
4 €8 1-** Load and Motor
f-(®) 2-** Brakes
)~ A 3-** Reference / Ramps
- ¢ 47 Limits / Warnings
[ 1% 5- Digital In/Out
&-4% 6" Analog In/Out
4 T 7-** Controllers
- %5 8-** Comm. and Options
iE 13- Smant Logic
2% 14-*" Special Functions
13] l 15-** Drive Information
[ f 16-*" Duta Readouts
i1 @l 17-* Position Feedback
- i 18-*" Data Readouts 2
- 22-** Appl, Functions
- T 23-" Time-based Functions
= 30-* Special Features
40-** Special Settings
45-** Condition Based Monitor
46-"" C3M Adv. Thresholds
47-** C3M Baseline Data
1= 50-*" License
A Alarms
4+} Smart Logic

&

=-[[ Clock Functions

o Date and Time
.
Timed Actions
Q Preventive Maintenance
. Drive File System
H Service Log
13 Status

(T PR

For Help, press F1

Working days
Monday
Tuesday
Wednesday
Thursday
Friday

Additional Working days

Working and Non-working days for Tined actions

Select additional Working/ Non-working days

December 2020
Sun Mon Tue Wed Thu Fri S
29 30 1t 2 3 4

B F E B
12 14 15 B 17 18 1
2 A 2 B3 H B 2

27 28 2 30 [31] 1
3 6 7

8

Apply Caricel Help

Non-working days

Saturday
Sunday

Additional Non-working days

Figure 107: Define Working Days

8.2.3 Preventive Maintenance

The preventive maintenance feature supports the planning of periodic maintenance of both the drive and other technical equipment. If

the defined date and time of preventive maintenance is passed, the item is marked red.
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B Untitled - MCT 10 Set-up Software =
File Edit View Insert Communication Tools Options Help g
NS @ rEEe (@ » B S
== Metwork Mo | Maintenance [tem | Maintenance Action Maintenance Time Base | Date and Time Time Int... ¢

----- B opvi 1 |Fanbearings Replace Date & Time 31-01-2018 00:00:00
""" E Dummy 2_ Temperature transm. Renew Operating Hours 32
""" E .SEI’IE| 3_ Fan belt Inspect/Check Running Hours 1
g @ Project 4_ Motor bearings Clean Operating Hours 1

=-fig FC-102 ER

Quick Menus 6_

[ Il Parameters R

. Alarms 7|

4 +} Smart Logic Ll

[]--- Clock Functions g_

- ] Timed Actions 10 |

@@ Preventive Maintenance i

Eg Cascade Controller 12 |

.. B Drive File System 113 |
m Software Customizer 14

iﬂ Service Log 15 |

é Sensorless 16 |

.28 Motor ?

4 Multi Motor 18 |

19 |

20 |

Save ] [ Cancel ] [ Delete ] [ Help

Figure 108: Preventive Maintenance

D NOTE: Program the clock parameters (parameters in the Clock functions folder) for preventive maintenance to function
correctly.

Procedure
1. Double-click the cells in the right view to specify application item, action, and interval.

2. Reset Maintenance Word (in parameter 23-15 Reset Maintenance Word) and write to the drive.
8.2.4 Timed Actions

The time-based actions function enables automation of real-time controlled events.

Actions, which can be programmed, are the same as known from the SLC (smart logic controller), see 8.1 Smart Logic Controller Plug-in.

D NOTE: The clock parameters (parameters in the Clock functions folder) must be correctly programmed for timed actions
to function correctly.
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-
B Untitled - MCT 10 Set-up Software E i3l | =
o
File Edit View Insert Communication Tools Options Help E
= = e = z o
=R a | & | .E'::::|Q)¥?| | 5 =
(]
E|‘ﬁ-' Network Time: OM Action OFF Action Occurrence ON Time: | OFF Time
E- DP-v1 Action 1-A1 Select set-up 2 Select set-up 1 Monday 12:44:03 16:44:06
B pummy Action 2 - A2 Select presetref 2 Select set-up 1 Working days 17:45:06 08:45:18
! .Serlal Action 3 - A3 Select presetref 1 |Select set-up 2 Mon-working days | 08:45:51 17:46:15
& @ Eml:étmz Action 4 - A4 Disabled No action All days 00:00:00 00:00:00
=4l FC Action 5 - A5 Disabled Mo action Al days 00:00:00 00:00:00
- Quick Menus
Action & - AB Disabled Mo action Al days 00:00:00 00:00:00
-1 = All Parameters
A\ Alarms Action 7 - A7 Disabled Mo action All days 00:00:00 00:00:00
" Action 8 - A8 Disabled Mo action All days 00:00:00 00:00:00
~4+} Smart Logic - - -
-8 Clock Functions Action 9 - A9 Disabled Mo action Al days 00:00:00 00:00:00
o [ ey Action 10 - A10 Disabled Mo action All days 00:00:00 00:00:00
@9 Preventive Maintenance
E Cascade Controller
Save ] [ Cancel ] [ Delete ] [ Help ]

! Drive File Systern
@ Software Customizer

iﬂ Service Log

- Sensorless

... Motor

4 Multi Motor

Tuesday
Wednesday
Thursday

Friday
Saturday

Emman

[ o 1] 2] 3] 4] 5] 6] 7] 8] o[w]11]12]13[14] 15] 18] 17| 18] 18] 20] 21] 22] 23] 24|

For Help, press F1
e

Figure 109: Time-based Acti

Procedure

ons

1. Select Timed Actions in the product folder.

2. Double-click the cells in the right view to specify:

- Action.

- Time.

- Recurrence.
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8.3 Motor Plug-in

8.3.17 Induction Motors

Setpl  Setp2  Setp3

120 Motor Power kW]

122 Motor Voltage

123 Motor Frequency

124 Motor Current

125 Motor Nominal Speed

126 Motor Cont. Rated Torque

130 Stator Resistance (Rs)

131 Rotor Resistance [Rr)

133 Stator Leakage Reactance (X1)

134 Rotor Leak «2)

Setp 4

Motar Construction (10 110): ST~

0.25| kw [0.06.037]

—-
—

139

s

17

10.5086

5.49676

9.5533

9.5533

135 Main Reactance (¥h)

163 36511

Ohm

Ohm

Ohm

[50.. 1000]

[20.. 1000]

[0.10.. 5.40]

[10..60000]

[0.1.. 100,000.0]

[ 10509 .. 105.0861]

[0.648 .. 54.6757]

[0.9553.. 95.5328]

[0.9553 .. 95,5328]

[15.3361 ., 1,633.6106]

mumm power in kW from the motor nameplate data,
Mote: Changing this parameter will affect the settings of other parameters,

Set the nominal motor voitage from the motor nameplate data,
MNote: Changing this parameter wil affect settings of other parameters.

Select the motor frequency value from the motor nameplate data,
‘Note: Changing this parameter wil affect settings of other parameters.

‘Enter the nominal motor current value from the motor nameplate data. Note: Changing this parameter wil affect the
‘setiings of other parameters,

Enter the nominal motor speed value from the motor nameplate data. Mote: Changing this parameter will affect
settngs of other parameters,

Enter the value from the motor nameplate data, This pi
nony-salient SPM [1].
MNote: Changing this parameter wil affect settings of other parameters.

Set the stator resistance value. Enter the value from a motor data sheet or perform an AMA on a cold motor.

Enter the rotor resistance vale. Dbmwvhzvahkﬁmamtmdalash&etorbypeﬁm.gmmwauﬂm.

The default setting is calculated by the drive from motor nameplate

Szuhem leakage reactance vaue, Enter the umﬁomlmow dalasheetm perform an AMA on a cold motor.
nam

s by the drive

Set the rotor leakage reactance value, &wmm&mmom dah mtnrperfcrmmm.\maddmw
“The default setting is calculated by the drive from motor nameplate

Set the main reactance value. Enter the value from a motor data Mewrperfomanmmacddmw The
default setting is calculated by the dive from motor nameplate

Figure 110: Example of Settings for an Induction Motor

8.3.2 PM Non-salient SPM

e30bt992.11

For permanent magnet motors, calculation buttons are available. Below is an example of how to set parameter 7-25 Motor Nominal

Speed.
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Setup 1 Setup 2 Setup 3 Setup 4

120 Motor Power kW] WE| kw
124 Motor Current 091 A
125 Motor Nominal Speed 3000 | RPM

126 Motor Cont. Rated Torque 06| tm
130 Stator Resstance (Rs) ~ 7.5000] omm
137 d-asis Inductance (Ld) 10| m
139 Motor Poles 4]

140 Back EMF at 1000 RPM Pl

Motor Construction (ID 110): |PM, non salient SPM bt

[0.06..0.37]

[0.10..5.40]

[10..60000]

[0.1.. 100,000.0]

[0.0150.. 3,750.0000]

(0.0.. 1,000.0]

[2..255]

[1..9000]

Enter the nominal motor power in kW from the motor nameplate data,
Note: Changing this parameter will affect the settings of other parameters,

Enter the nominal motor current value from the motor nameplate data, Note: Changing this parameter will affect the
settings of other parameters,

Enter the nominal motor speed value from the motor nameplate data, Note: Changing this parameter will affect
settings of other parameters,

Enter the value fram the mater nameplate data, This parametsr is avalable only when par, 1-10 Design is set ta PM,
non-salient SPM [1].
Mote: Changing this parameter wil affect settings of other parameters,

Set the stator resistance value. Enter the value from a motor data sheet or perform an AMA on a cold motor,

Enter the value of the d-axis inductance. Obtain the value from the permanent magnet motor data sheet, The d-axis
Inductance cannot be found by performing an AMA,

Enter the number of motor poles. The motor pole value is always an even number, because it refers to the total
number of poles, not pairs of poles.

Set the nominal back EMF for the motor when running at 1000 RPM,
This parameter is only active when par. 1-10 has the value PM motor [1],
This parameter is available for FC 302 only,

Figure 111: Example of Settings for a Non-salient SPM Motor

Procedure

1. Enter the frequency and the number of pole pairs.

Figure 112: Enter Data for Nominal Speed

Bl Motor Nominal Speed

Frequency ol

Mo of Pole Pairs 2 |

e30bt994.11

2. Click OKto get the value.

Calculate:

Calculate

Calculate

Calculate

e30bt993.11

:) When the value is calculated, a notification appears. If the value is out of range, an error message appears and the

value reverts to the previous value.

e30bt995.11

Figure 113: Notification Stating that the Value has Changed
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125 Motor Nominal Speed 13| ReM [10..60000]
VALLE OUT OF RANGE: 1250000000 VALUEREVERTEDTO 13

Figure 114: Error Message when the Value is out of Range

e30bt996.11

Changing the number of pole pairs in parameter 1-25 Motor Nominal Speed also changes the value of parameter 7-39

Motor Poles.

125 Motor Nominal Speed 500 RPM 00 ]
VALUE CHANGED FROM 1500 TO 500

125 Motor Cont, Rated Torgue Nm  [0.1..100,000.0]

@
o

130 Stator Resistance (Rs) 7.5000 Ohm [0.0150.. 3,750.0000 ]
137 d-axis Inductance {Ld} 330 mH [0.0.. 1,000,0]
139 Motor Poles 12

WALUE CHANGED FROM 4 TO 12

Enter the
settings +

Enter the
non-salie
Mote: Ch

Set the s

Enter the
inductan

Enter the
number ¢

Setther

e30bt997.10

Figure 115: Changing Number of Pole Pairs Affects 2 Parameters

8.3.3 PM Salient IPM

Same functions and behavior as PM, non-salient SPM.
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Setpl Sehp2 Setupd  Setupd

Motor Construction (ID 110): |PM, salient IFM |

8
g
i

o L0 L A et A

125 Motor Nominal Speed

126 Mator Cont. Rated Torque

130 Stator Resistance (Rs) 7.5000

137 deadis Inductance (Ld)

138 g-axis Inductance (Lq) 33.000

140 Back EMF at 1000 RPM

145 g-ads Inductance Sat. (LgSat) 33.000

148 g-axis Inductance Sat. Point

z

>

a

H
=
3
&
4
i

[0.10..5.40]

[10..50000]

[[0.1.. 100,000.0]

[0.0150 .. 3,750.0000]

[0.0...1,000.0]

[0.001.. 1,000.000]

[2..255)

[1..9000]

[0.001.. ,000.000]

[1.316]

Enter the nominal motor power in kW from the motor nameplate data,
Mote: Changing this parameter will affect the settings of other parameters,

Enter the nominal motor current value from the motor nameplate data. Note: Changing this parameter will affect the
setfings of other parameters.

Enter the nominal motor speed value from the motor nameplate data, Note: Changing this parameter will affect
setlings of other parameters.

Enter the value from the motor late data, This p is available only wh 1-10 Designis set to PM,
non-sabent SPM [1].
MNote: Changing this parameter will affect settings of other parameters.

Set the stator resstance value. Enter the value from a motor data sheet or perform an AMA on a cold motor.

Enter the value of the d-axis inductance. Obtain the value from the permanent magnet motor data sheet, The d-axis
be found by an AMA,

Set the value of the g-axis inductance. See a motor data sheet.
P.1-38 cannot be changed while the mator is running,

Enter the number of motor poles. The motor pole value is always an even number, because it refers to the total
number of poles, not pairs of poles.

Set the nominal back EMF for the motor when running at 1000 RPM,
This parameter is only active when par. 1-10 has the value PM motor [1].
This parameter is available for FC 302 only.

This th ion of Lq, Tdeally, thi has the same value 35 p. 138
Anyway, if motor supplier provides an induction curve, the induction value @ 2002 of isNom should be entered here.

Par. 1-49 spedifies the saturation curve of the d- and g-nductance values. From 20% to 100% of this parameter, the
inductances are Inearly approximated due to Par. 1-37, 1-38, 1-44 and 1-45. Below and above they are spedfied by
the parameters.

Figure 116: Examples of Settings for a Non-salient IPM Motor

e30bt998.11
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834 SynRM
Setp1  Setup? Setwp3  Setup 4 -
=)
<
o))
5
Mator Construction (ID 110): |SynRM B =)
Y
ID Parameter Name Value Unit [ Min .. Max ] Description
Enter the nominal motor power in kW from the motor nameplate data.
120 Motor Power W] EE| W [0.06..0.37] Note: Changing this parameter will affect the settings of ather parameters,
Select the motor frequency value from the motor nameplate data.
123 Motor Frequency 50| Hz [20.. 1000] Note: Changing this parameter wil affect settings of other parameters.
Enter the nominal motor current value from the motor nameplate data. Note: Changing this parameter will affect the
124 Mator Current 160 A [0.10..540] N
Enter the nominal motor speed value from the motor nameplate data. Note: Changing this parameter will affect
125 Motor Nominal Speed 1500 | RPM [10..60000] metiigs ok st PR aclers
Enter the value from the motor nameplate data. This parameter is available only when par. 1-10 Designis set to PM,
T non-salient SPM [1].
125 Mator Cont. Rated Torque _____ 35| Nm [0.1.. 100,000.0] Note: Changing this parameter will affect settings of other parameters.
Set the stator resistance value. Enter the value from a motor data sheet or perform an AMA on a cold motor.
130 Siator Resistance (Rs) 9.4440 | Ohm [0.0189..4,722.0001]
Enter the value of the d-axis inductance, Obtain the value from the permanent magnet motor data sheet. The d-axis
137 d-axis In e (Ld) 10| mH [0.0..1,000.0] inductance cannot be found by performing an AMA,
Enter the number of motor poles, The motor pole value is always an even number, because it refers to the total
139 Motor Poles 4: [2..255] number of poles, not pairs of poles,
This parameter corresponds to the inductance saturation of Ld. Ideally, this parameter has the same value as p.1-37,
144 d-axis Inductance Sat, (Ldsat) 348,900 mH [0.001,,1,000.000] Anyway, if motor supplier provides an induction curve, the induction value @ 200% of ishom should be entered here,
This parameter corresponds to the inductance saturation of Lg. Ideally, this parameter has the same value as p. 1-38,
145 qaus T e Sat. (LgSat) 131100] m [0.001.. 1,000.000] Anyway, if motor supplier provides an induction curve, the induction value @ 200% of ishiom should be entered here,
Inductance Saturation Point
148 Inductance Sat. Paint 73| % [1..500]

Figure 117: Examples of Settings for a SynRM Motor

84 Multi-motor Plug-in

84.1 Overview of Multi-motor Plug-in

In applications where 1 drive controls multiple motors/fans, a motor or motor/fan coupling failure may pass unnoticed due to missing
feedback from the controlled fan. One or a few motor failures may be less critical during low or normal operating load, but it can lead
to a full stop of the system in high-load situations. The multi-motor plug-in monitors and diagnoses the fan/motor state. The plug-in is
limited to 8 motors of equal size and type. The multi-motor calculation tool is only for variable torque applications.

Find the multi-motor plug-in in the drive folder on the left side of the screen. Use the plug-in either online directly connected to a drive
or offline for download later. Find the relevant parameters in parameter group 24-9* Application Functions 2.

D NOTE: The multi-motor plug-in does not work on motors connected in parallel.

To get the right values, measure the current throughout the whole frequency band (from 0 Hz to maximum), also below the normal
operating points.

Failures or underload of motors issue a missing motor warning. The drive continuously checks if the total motor current is below the
expected value, which indicates situations where:

e  One or more motors are missing/disconnected.
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e One or more fans are loose.

Overload of motors issues a locked rotor warning. The drive continuously checks if the total motor current is above the expected value,
which indicates situations where:

e Avrotoris locked.

e Afantouches the enclosure.

D NOTE: During start-up or dynamic events like changes in speed references, the current may be below/above the current
threshold. Consider and evaluate whether such situations may occur.

8.4.2 Defining a Normal Operation Curve

The plug-in provides an easy way to find the coefficients of the 3rd order polynomial by measuring currents on different frequencies.

D NOTE: To avoid wrong logical minimum in the 3rd order polynomial, enter the lowest possible frequency into the tool.

D NOTE: Points can be inserted at any frequency, but the defaults are recommended as the points are not saved. Only
calculated coefficients are saved and used to recalculate the points on default frequencies after closing and opening the
view.

Procedure
1. Measure normal operation currents on 5 different frequencies.

2. |Insert the frequencies in Normal operation currents.

Mormal Oiperation Corrents g
ok = pooa S
20tz 2] [o.00a :
3012 %] [o.004 5

40 Hz 3 j.n.n:u] A &

0 Hz +] [o.00

Figure 118: Normal Operation Currents

843 Threshold

Measured points show normal operation curves. Settings in Motor Data define the threshold of the upper and lower limits.
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Maotor Data ;
Mumber of motors | = ] 2
Tolerance 20 % ¥ |

Figure 119: Threshold

e Number of motors is a convenience value to reduce the tolerance bandwidth, dividing it by the number of motors used (maximum 8
motors).

o Tolerance defines the bandwidth as a percentage of the highest measured current.

D NOTE: These settings are not saved and are recalculated after closing and opening the view. If the values are different
after recalculation, they still define the same tolerance. Example: 4 motors with 20% tolerance produce the same
bandwidth as 2 motors with 10% tolerance.

844 Coefficients

Locked Rotor Detection and Missing Motor Detection show parameter values exactly as they are written to the drive. The values are
synchronized automatically.

Locked Rotor Detection
24-95 Function Off "

e30bd539.12

24-96 Coefficent 1Cubic  |0.0000 i
2497 Coefficent 2 Quadratic [0.0000 |
24-98 Coefficent 3Linear  |0.0000 i

24-95 Coefficent 4 Constant I_q._gpg : |

Mssing Motor Detection

24-50 Function off w

24-93 Coefficent 3 Linear [g._qpp_q I

24-94 Coefficent 4 Constant |0.000 |

Figure 120: Locked Rotor Detection and Missing Motor Detection

D NOTE: Cubic and quadratic coefficients are multiplied by 1000 to overcome precision limitation of parameters.

8.4.5 Modified Curves

Changing the frequency of a measured point moves the point along the defined curve. As the point follows the previously defined curve,
the change of frequency only causes a slight change to the curve.
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8.5 Cascade Controller Plug-in

8.5.1 Overview of Cascade Controller Plug-in

The cascade controller is intended for pump applications where multiple motors control a common flow, level, or pressure. By varying
the speed of the motors, variable speed control is provided for the system. This maintains constant pressure while eliminating pressure
surges, resulting in reduced system stress and quieter operation.

Three versions of cascade controllers are available:

e Basic cascade controller

o Delivered as part of the software in the VLT® HVAC Drive FC 102 and VLT® AQUA Drive FC 202. The 2 relays on the power card
control the speed of a device connected to the drive output and on/off control devices.

e Extended cascade controller

o  Allows more devices to be applied to the control circuitry and offers more cascade principles. It is available only in the FC 202
with a VLT® Extended Cascade Controller MCO 101 option card installed.

e Advanced cascade controller

o  Offers the cascade principles similar to extended cascade, but allows extra devices to be applied to the control circuitry. It is
available only in the FC 202 by using the VLT® Advanced Cascade Controller MCO 102 option card.

The add-on option cards MCO 101 and MCO 102 can be used with the basic cascade controller (parameter group 25- ** Cascade
Controller) and with the extended/advanced cascade controller (parameter group 27-** Cascade CTL Option).

The cascade controller can be configured in VLT® Motion Control Tool MCT 10 from the cascade controller plug-in. Basic mode supports
the basic cascade controller, and extended mode supports the extended/advanced cascade options MCO 101/MCO 102.

The MCT 10 Cascade Controller view is divided into 4 tabs in both cascade modes:
e Preconditions.

e Setup.

e  System Optimizing.

e Service.
8.5.2 Tabs in the Cascade Controller Plug-in

8.5.2.1 The Preconditions Tab

The Preconditions tab contains the general setup required for the cascade controller to operate in an application. It can also be used in
general to set up the closed loop for other applications without the need for the cascade control. Use Preconditions to configure:

e General configuration.
e Setpoint and feedback.

o Digital input.
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Setup 1 w | select which setup fo be T e

e30bt735.12

Closed Loop | PID Controller Optimizing Set-Up  Service

[Iclosed Loop [I
[JLevel Control
(increase speed at inoeased feedbadk signal)
General
configuration < () Internal Setpoint 0.000
(®) External Setpaint L
Setpoint and Feedbadk unit type % w
/ Setpaint Feedback
Signal source: | Analog Input 53 w Signal source: Analog Input 54 ~
Switch position: Switch position:
(—@ Show location & settings Show location & settings
Setpoint High: Feedback High:
) : . FE Hizh
Setpoint and [50.00 ag | 100.00 %
feedback - T FEL
Setpoint Low: Feedback Low: e
| 0.00 By, | 0.00 | o Al
| | | | LUW
Al I Al AL Al I |
fow: 997 |V g | 1000 v tow: |07 Vo fgh 1000 |
Min Reference: | 0.000 % Max Reference:| 100.000 I %
\ R . = Enable Terminal 53 Live Zero
] Enable Terminal 54 Live Zero
Digital input for low level signal
Digital input Digital IjO mode | PNP - Active at 24¢ DI 32| No operation ~

External Interlock Delay 0

Figure 121: Preconditions

8.5.2.1.1 Areas in the Preconditions Tab

General Configuration

Closed loop is the configuration mode of the drive. Enabling or disabling the checkbox changes parameter 7-00 Configuration Mode.

Table 6: Closed-loop Checkbox Options

Options Parameter 7-00 Configuration Mode
Enabled [1] Closed loop

Disabled [0] Speed open loop

Level control configures the inverse mode of the PID controller. It causes the drive output frequency to increase when the feedback is
greater than the setpoint reference. If the checkbox is disabled, the PID is configured to normal control. Digital I/O mode and DI 32 are

enabled.
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e30bt736.12

Di32

‘ e
Lo level

L

—f=

Figure 122: Level Control

Enabling the checkbox configures the PID to inverse control, and digital I/O mode and DI 32 are disabled. The drive graphic is updated to
reflect the general configuration.

(—

e30bt737.12

Figure 123: General Configuration

The setpoint is used in closed loop as the reference to compare the feedback values. It can be offset with the digital, analog, or bus
references. Enabling the internal setpoint allows for entering a numerical value for the reference source. If the external setpoint is
selected, the reference source is set to Al53. The internal setpoint settings remain in the field allowing to switch between a preset- or an
external setpoint.

Setpoint and feedback unit type configures the pressure unit for the closed-loop setpoint and feedback. The pressure unit can be
defined in:

o %.

e mbar.

e bar

o Pa.

o kPa.

e mWG
e  psi.

o Ib/in’.
e IiNWG.
e ftWG.
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General configuration affected parameters
o Parameter 1-00 Configuration Mode.

e Parameter 20-81 PID Normal/Inverse Control.
e  Parameter 3-15 Reference 1 Source.

e Parameter 20-12 Reference/Feedback Unit.
Setpoint and Feedback

Configure the analog input used as setpoint and feedback. The general configuration assumes the Al 53 (analog input 53) is used for the
setpoint and the Al 54 (analog input 54) is used as feedback. The signal type can only be changed from current to voltage input with the
switches on the control board of the drive. Click Show location to see the specific location on the drive.

Andog Input Mode X

e30bt738.12

sepont setiings:
Analog Input 53

Voliage

L |
e — 1
":]l._.ill._ _:IL'_|J I

<

Figure 124: AlI53 and Al54

Configure the signal type in accordance with the hardware switches.

e30bt739.12
e30bt740.12

Push the switch to the left to get a 0-10 V signal type. Push the switch to the right to get a 0-20/4-20 mA signal type.

Setpoint high and Feedback high configure the analog input scaling value corresponding to the maximum reference feedback value.
Setpoint low and Feedback low are used to configure the analog input scaling value corresponding to the minimum reference feedback
value. The minimum and maximum references are the lowest and highest values obtainable by adding all references together.
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To receive notification of a missing or defective transmitter, define live zero among the functions:

o« Off.

o Freeze output.

e Stop.

e Jogging.

e Maximum speed.
e Stop and trip.

e Selectsetup 1.

e Selectsetup 2.

e Selectsetup 3.

e Selectsetup 4.

The function is activated if the signal on terminal Al 53 or Al 54 is below 50% of the value defined in Al 53 low or Al 54 low. Default Live
Zero Timeout time is 10 s and can be reconfigured in parameter 6-00 Live Zero Timeout Time.

Enable Terminal 53 live zero and Terminal 54 live zero to disable the live zero monitoring if the analog outputs are used as part of a
decentral I/0 system. As default, both checkboxes are enabled.

Setpoint and feedback affected parameters

e  Parameter 3-02 Minimum Reference.

e  Parameter 3-03 Maximum Reference.

e Parameter 6-01 Live Zero Timeout Function.

e Parameter 6-10 Terminal 53 Low Voltage.

e Parameter 6-11 Terminal 53 High Voltage.

e Parameter 6-12 Terminal 53 Low Current.

e Parameter 6-13 Terminal 53 High Current.

e Parameter 6-14 Terminal 53 Low Ref./Feedb. Value.
e Parameter 6-15 Terminal 53 High Ref./Feedb. Value.
e Parameter 6-17 Terminal 53 Live Zero.

e Parameter 6-20 Terminal 54 Low Voltage.

e Parameter 6-21 Terminal 54 High Voltage.

e  Parameter 6-22 Terminal 54 Low Current.

e Parameter 6-23 Terminal 54 High Current.

e  Parameter 6-24 Terminal 54 Low Ref./Feedb. Value.
e Parameter 6-25 Terminal 54 High Ref./Feedb. Value.

e Parameter 6-27 Terminal 54 Live Zero.
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Digital Input

If a low-level signal is available, the DI32 (digital input 32) can be programmed to stop inverse or to external interlock, and an external
interlock delay can be configured. The type of pulse to trigger can be configured from the digital I/O mode drop-down list.

8.5.2.2 The Set-up Tab

The Set-up tab contains the configuration interface for the cascade controller, parameter group 25-** Cascade Controller. The cascade
principle can be configured to Basic Cascade Ctrl or Motor Alternation Only (VLT® AQUA Drive FC 202 only).

e A
|Setup 1 ﬂ sedect which setup to be Save | Cancel

Precondtions 5et-Up |System Optimizing ] Service ]

e30bt741.10

Basic cascade mode

|Disabled ] : =
Disabled

Motor Aternation Only

Figure 125: Configuration Interface for Parameter Group 25-** Cascade Controller

8.5.2.2.1 Cascade Principles
Basic Cascade Control
Select basic cascade control to configure:

e Motor start.
e  Pump configuration.

e Staging/destaging settings.
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Preconditions Set-Up |5?5tern Optimizing i Service ]
Basic cascade mode

e30bt742.11

Basic Cascade Cirl R | =l

Motor Start pirectonline |
[~ Enable Pump Cycling

[V Fixed Lead Pump Mumber of pumps |2 =

E Staging/Destaging Sektings |
Y. | ii
i

Fir

i ]

F
r p 18

Figure 126: View of Basic Cascade Control Set-up Tab

Table 7: View and Selection Descriptions

View Description

Motor start The view defines the configuration principle:
e Direct on line - each lag pump is cut in directly via a contactor.
o Soft starter — must be used for all fixed-speed pumps and can
be used to replace traditional contactors. When using soft
starters, a delay is added from the staging signal occurs until
staging takes place. The delay is required due to the ramp time
of the fixed speed pump.

Enable pump cycling The view defines whether the pump cycling is enabled or not:

o Disabled - lag and lead pumps are cut in to have equal hours
run for each pump.

e Enabled - lag pumps are cut in according to the first-in, last-
out principle.
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Table 7: View and Selection Descriptions - (continued)

View

Fixed lead pump

Lead pump alternation

Alternation time interval

Alternation time value

Alternation predefined time

Alternate if load <50%

Staging mode at alternation

Delay before cutting in next pump

Delay before cutting in on mains

Staging/destaging settings

Description

This view defines whether a drive uses a fixed lead pump or not.
The lead pumps are connected directly to the relays on the drive
control card. This is shown in Figure 126. To obtain equal hours of
operation within the fixed-speed pumps, the lead pump can be
alternated. Timers on the relay outputs monitor the hours run of
each pump. When a pump is not operating for a long time, corro-
sion may become an issue. When it is configured for alternating
lead pump, select Alternation details to set up principles for alter-
nation.

This view instructs the drive to change the lead pump so all
pumps run for the same period. The following options are avail-
able:

e Off-nolead pump alternation occurs.
e Atstaging - lead pump alternation occurs at pump staging.

e At command - lead pump alternation occurs at explicit
commands.

e Atstaging or command - lead pump alternation occurs at
pump staging and at explicit commands.

In this view, define the time period between automatic alternation

of the lead pump:

e 1-999.9 h - when the time expires, the lead pump alternates.
This view contains the actual value of the alternation timer.

In this view, set the time to perform an alternation. The time for-
mat depends on the settings configured in the drive.

In this view, define whether the lead pump must be alternated:

e Enabled - pump alternation is carried out only if the capacity is
equal to or below 50%.

In this view, configure the staging mode at alternation and deter-
mine the time of the variable-speed pump deceleration:

e Quick.

e Slow.

In this view, set the time between stopping the old lead pump and
starting another. Range: 0.1-5.0 s.

Time delay before a fixed-speed pump is staged on according
to the normal staging sequence. When it expires, a fixed-speed
pump must be staged on according to normal staging. Range:
0.1-5.s.

In this view, configure when to add and remove a stage from a
running application. A stage is a representation of a 100% pump.
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Table 7: View and Selection Descriptions - (continued)

View

Staging bandwidth (SBW)

Override bandwidth (OBW)

Fixed speed pumps staging bandwidth (FSBW)

OBW timer

SBW staging delay

Ramp-down delay and ramp-up delay

Stage- and destage threshold

Destaging speed

Enable staging function

Description

In this view, define the band around the head setpoint and con-
figure it as a percentage of the maximum reference. If the actual
head exceeds the bandwidth for a specified time and the speed is
at motor speed high limit, a stage is added. If the speed is at motor
speed low limit, a stage is removed. Range: 1-100%.

Preserves a stable head in the application. When quick changes
in the system demands occur, the override bandwidth must add/
remove a stage immediately when the actual exceeds override
bandwidth. To avoid unintended staging until the head has set-
tled after start, override bandwidth has a delay until the lead
pump has reached motor nominal speed or motor speed high
limit after a start command. Range: SBW to 100%.

Ensures that the cascade controller continues if the drive issues an
alarm. Keeping the head on the setpoint requires a frequent stag-
ing and destaging. When only fixed-speed pumps are running, a
wider bandwidth (FSBW) is used instead of SBW. Range: SBW to
OBW.

Avoids frequent staging/destaging. The OBW timer prevents stag-
ing a pump until the application pressure is stabilized. Range: 0-
300s.

Delay between the feedback signal being below the staging band-
width and a lag pump being added. SBW destaging delay is the
time between when the feedback signal is above the staging
bandwidth and when a lag pump is removed. Range: 0-3000 s.

For use with soft starters. The ramp-down delay is for setting the
lead pump ramp-down delay before staging a fixed-speed pump
on. Ramp-up delay is for setting the lead pump ramp-up delay be-
fore a fixed-speed pump is destaged.

The percentage of maximum pump speed to stage on and to
destage fixed-speed pump. The thresholds must be configured as
a percentage of motor speed high limit.

To avoid an overshoot when adding a fixed-speed pump, the
variable-speed pump ramps to motor speed low limit. When the
variable pump reaches staging speed, the fixed-speed pump is
staged on. To avoid an undershoot when removing a fixed-speed
pump, the variable-speed pump ramps to motor speed high limit.
Available options: RPM or Hz.

Avoids frequent staging of fixed-speed pumps. Enabling the
checkbox starts the stage function timer. Enable destage function
ensures that the lowest numbers of pumps are running to save
energy and to avoid dead head water circulation in the variable-
speed pump. Enabling the checkbox starts the destage function
timer.
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Table 8: Number of Pumps Configurable from the Drop-down List

Function
Fixed lead pump

Alternating lead pump

Alternation details

Lead Pump Altermation
Alternation Event
Alternation Time Interyal

Alternation Timer vahoe

Alternation Predefined Time
Alternate if Load < 505
Staging Mode at Akemation

Delay before cutting in new pump

Delay before cutting in on mains

o =l
[External
[5{—" b
[00:00 " himm
Enabled :
Slow |
0.1 s
0.5 5

Cancel |

Figure 127: Alternation Details

e30bt743.11

Number of pumps

If configuring the lead pump alternation At command or At staging or command, the alternation event can be configured to:

e External - Alternation takes place when a signal is applied to 1 of the digital inputs in the terminal strip.

e Alternation time interval - Alternation takes place every time the alternation time interval expires.

e Sleep mode - Alternation takes place each time the lead pump goes into sleep mode. Set the no-flow function to sleep mode or

apply an external signal for this function.

e Predefined time - Alternation takes place at a defined time of the day. If Alternation predefined time is set, the alternation is carried

out every day at the specified time.
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Staging and Destaging Details

Staging Bandwidth (SBW)

] Il 5 Override Bandwidth (0BW) | 100
{In % of set paint range ) | ® { it s port Tance)
Fixed Speed Pumps Staging Bandwidth (FSBW) | 10 %o OBW Timer | 10

(when variable speed pump is stopped)

SBW Staging Delay |_15 5 SBW Destaging Delay {15 5
Ramp Down Delay |"10-U 5 Ramp Up Delay (2-0 | 5
Stage Threshald |"9U % Destage Threshald [50 § %
Staging Speed 0 RPM Destaging Speed o

Staging Speed o.a Hz Destaging Speed 0.0

W Enable Destaging Function

Destage Function Time | 15 s

™ Destage At No-Flow

¥ Enable Staging Function

Stage Function Time 15 s

Min Speed Destage Delay 5

RPM
Hz

{only iF Mo-Flow detection is active)

I™ Autotune Stage/Destage Threshold
I~ Autotune Stage OnyOff Speeds

€30bt744.11

A tead "o C
. T 1 . R Override mi
; / Eoiod i
oS
VNS VIS TV RDNIZS S
| / N} [ f NOR
\/ EEANVARRE
; b v
g b .
"Override hoi time ' 'NOR g
Stagng Destaging
Doy Delay Tme
B

Figure 128: Staging and Destaging Details

Stage function time is the time before staging on a fixed speed if the lead pump is at maximum speed. The stage timer starts when the

adjustable-speed pump is running at motor speed high limit with 1 or more constant-speed pumps stopped. When the timer expires,

a fixed-speed pump is staged. The destage function time is the time before staging on a fixed speed if the lead pump is at minimum

speed. It starts when the adjustable-speed pump is running at motor speed low limit with 1 or more fixed-speed pumps in operation.

When the timer expires, a stage is removed avoiding dead head water circulation within the adjustable-speed pump.

If the Destage at no-flow checkbox is enabled, a stage is removed when there is a no-flow situation.

Motor Alternation Only

In Motor alternation only, 1 drive and 2 pumps are connected through contactors to both the drive and to mains. The functionality

is used to allow the alternation between pumps that share a drive. The alternation takes place at an external command signal or a

preprogrammed event.

8.5.2.3 The System Optimizing Tab

The System optimizing tab provides a simple way to start and stop the cascade controller. It allows configuration of:

e PID controller.

o Feedback low-pass filter.
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Precanditions | Set-Up  System Optimizing | Service |

;
N
Qo
PIC Controller 2
(]
¥ PID Anki Windup
PID Proportional Gain 2.00
PID Irkegral Time 8.00 =
PID Differentiation Time 0.00 5
PID Diff, Gain Limit 5.0
Terminal 54 Filker Time Constant | 0.001 H
PI autotuning is a possible option from the LPC only, It
will aukotune the P and I depending on the system.
Please consult the AQUA ar HYAC programiming guide
For Further iInstruckions how ko setup autokuning and in
general the PID,
Figure 129: Start and Stop Cascade Controller
Table 9: Description of PID functions
Field Description
PID anti-windup Controls the integration of the PID controller. If the checkbox is
enabled, the PID controller stops integrating the error between
the feedback and the setpoint reference if it is not possible to ad-
just the output frequency of the drive to correct the error. This
situation can occur when the drive has reached the minimum or
maximum output frequency, or when the drive is stopped. If the
checkbox is disabled, the PID controller continues integrating the
error between the feedback and setpoint reference, even though
the drive cannot adjust its output frequency to correct this error.
PID proportional gain Adjusts the output of the PID controller of the drive based on the
error between the feedback and the setpoint reference. A quick
PID controller response is obtained using a large value. If too large,
the drive output frequency may become unstable. The value is
configurable from 0-10.00.
PID integral time The duration of integrating the error between the feedback and

the setpoint reference to ensure the error approaches 0. Quick
speed adjustments are obtained using a short duration. At a too
short value, the drive output frequency may become unstable.
The time is configurable from 0.01-10000.00 s.
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Table 9: Description of PID functions - (continued)

Field Description

PID differentiation time The time the differentiator monitors the rate of change of the
feedback. If it is quickly changing, it adjusts the output of the PID
controller to reduce the rate of change of the feedback. Quick PID
controller responses are obtained using a long duration of time.
However, at too large values, the drive output frequency may be-
come unstable. Differential time is useful in situations where fast
responses and precise speed control are required. The time is con-
figurable from 0.00-10.00 s.

Terminal 54 Filter Time Constant A first-order digital low-pass filter constant for suppressing elec-
trical noise from terminal 54. A high time constant improves the
dampening, but also increases the time delay through the filter.
The value can only be adjusted while the drive is stopped. The
time constant can be configured from 0.001-10.000 s.

8.5.24 The Service Tab

The Service tab provides a simple way to make cascade controller service.

Table 10: Service Tab Views

View Description Basic cascade controller Extended cascade controller
Cascade status - v v
Pump status Readout of the status for each v v

pump selected with a string,
which consists of the pump
number and the status of the
pump. A readout with 2 pumps
could be 1:D 2:0.

e 1:D-Pump 1running on
drive.

e 2:0-Pump 2 off.

Lead pump Shows the actual lead pumpin |V v
the application. When an alter-
nation takes place, the field is
updated to reflect the current
lead pump.

Manual alternation Select a new lead pump. The v ?
items available from the drop-
down list are Off for the number
of pumps.
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Table 10: Service Tab Views - (continued)

View

Relay status

Relay ON time

Pump interlock

Pump ON time

Current run-time hours

Pump total lifetime hours

Manual pump control

Reset relay counter

Description Basic cascade controller

Select relay status to update the | v/
status of the relays. The status
can be

e On-therelay is activated.

o Off - therelay is deactivated.
The values can only be updated

if the drive is online.

Monitors the total hours run of | v
the connected relay. The resolu-
tion is in hours run. Reset relay
counter resets all relay on-times.

It is only available if the drives

are connected online.

Disables a certain pump andis |V
configurable from a checkbox
at each pump.

Monitors the total hours run of | v
the connected pump. The res-
olution is in hours run. Reset

clears the hours run of a specific

pump.

Readout of the total number of | ?
hours run for each pump since

last reset. The time is used to
balance the hours run between
pumps.

Total hours run for each con- ?
nected pump.

Readout of the command para- | ?
meter that allows manual con-
trol of individual pump states.

Resets all relay on-times. Only ?
available if the drive is online.

Extended cascade controller

v
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E
N
o)
b
(U
Cascade Status [ Basc Cascade Chrl Pump Status |
Manual Alternation |ﬁ'““m“““"'| - Lead Pump |0
{new Lead Pump) I
Relay ON Time |
e
Ralay |
Fielay ON Time |
Figure 130: Service Tab Basic Cascade Controller
Preconditions I Set-Lp | System Opkimizing  Service 5
2
.8
Cascade Status | Disabled Pump Status 1 g
LeadPump |D
Relay Status | Reset Relay Counters |
Pump | Pump Status | Current Runtime Hours | Pump Total Lifetime Hours | Manual Pump Control
1 Ready 0 0 |No Operation
2 Ready 0 0 Mo Operation
3 |Ready ] 0 Mo Operation
4 |Ready |a 0 Mo Operation
5 | Ready 0 0 Mo Operation
B | Ready 0 0 Mo Operation
7 |Ready ] 0 Mo Oper ation
g8 |Ready 0 0 Mo Operation
e

Figure 131: Service Tab Extended Cascade Controller
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Table 11: Status Descriptions

View Status Status description
Cascade status Disabled The cascade controller is disabled.
Emergency All pumps have been stopped by a coast/

coast inverse or an external interlock com-
mand applied to the drive.

Off All pumps have been stopped by a stop
command applied to the drive.

In open loop Configuration mode has been set for open
loop. All fixed-speed pumps are stopped,
and the variable-speed pump continues to
run.

Frozen Staging/destaging of pumps has been
locked and the reference is locked.

Jogging All fixed-speed pumps are stopped. When
stopped, the variable-speed pump runs at
jog speed.

Running A start command is applied to the drive

and the cascade controller controls the
pumps.

Running FSBW The drive is tripped and the cascade con-
troller controls the fixed-speed pumps
based on fixed-speed bandwidth.

Staging The cascade controller is staging fixed-
speed pumps.

Destaging The cascade controller is destaging fixed-
speed pumps.

Alternating The lead pump alternation selection is
different than Off and an alternation se-
quence is taking place.

Lead not set No pump is available to be assigned as
variable-speed pump.

Pump status X Disabled. The pump is interlocked either
via pump interlock or signal on a digital in-
put programmed for pump interlock in dig-

ital inputs.

Off Stopped by the cascade controller, but not
interlocked.

D Running on drive, regardless of whether

the variable-speed pump is connected di-
rectly or controlled via a relay in the drive.

R Running on mains. Fixed-speed pump run-
ning.
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Table 11: Status Descriptions - (continued)

View Status Status description
Relay Status" On The relay is activated.
Off The relay is deactivated.
Manual pump control @ No operation The function is disabled.
Online Makes the pump available to the cascade
controller.
Alternate On Forces the selected pump to be the lead
pump.
Offline-Off Turns off the pump and makes the pump

unavailable for cascading.

Offline-On Turns on the pump and makes the pump
available for cascading.

Offline-Spin Initiates a pump spin.

1) Only available in basic cascade controller.

2) Only available in extended cascade controller.

Relay status enables readout of the function and status of each relay.

Relay status =

B

Parameter number | Name Function of Relay | Status I- S

27700 | Relay | Standard Relay off 3

2770.1 | Relay | standard Relay off ©
2770.2 | Relay | standard Relay of
2770.3 | Relay Standard Relay Off
27704 | Relay | Srandard Relay off
2770,5 | Relay Standard Relay OFf
27706 | Relay Standard Relay OFf
2770,7 | Relay Standard Relay CiFf
2770,8 | Relay Standard Relay Off
2770.9 | Relay Standard Relay Off
2770,10 | Relay | Standard Relay off
277011 | Relay { standard Relay Off
2770.12 | Relay Standard Relay off
2770.13 | Relay Standard Relay Off
2770.14 ‘I Relay Standard Relay OFf
277015 |Relay | Standard Relay off
2770.16 | Relay Standard Relay Off
277017 | Relay Standard Relay OFf
2770.18 |Relay | StandardRelay Off
277019 | Relay Standard Relay off

Figure 132: Relay Status

8.5.3 Extended Cascade Controller Options
8.5.3.1 Overview of Extended Cascade Controller Options
The Extended Cascade Controller offers 2 cascade modes that are not available in basic cascade control. The 2 modes are:

e Master/Follower.

e Mixed Pumps.
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8.5.3.2 The Set-up Tab

Set-up is the interface for setting up the add-on cascade controller option. The Cascade mode drop-down list is extended with Master/
Follower and Mixed Pumps.

Sehp 1 "I select which setup to be Save Cancel 1

Preconditions 2et-Up |Sv5tem pkimizing ] Service |

e30bt747.11

Extended cascade mods

=] |Disabled -]

Disabled

Master [Follower
Pumps

Basic Cascads Ctrl

Figure 133: Cascade Mode Drop-down List

8.5.3.3 Master/Follower
The master/follower function allows configuring:

e Motor start.

e  Pump configuration.

e Connections.

e Staging/destaging.

e  Master pulse output signal.
e Spin time unused pump.

e Run-time balancing.
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Preconditions  Set-Up lswmmmq | servies |

Extended cascade mode

=] |MasterFollower

Motor Start [ovectoniine |

Nurber of drives

8>
Nurnber of purmps | |

StagingfDestaging Settings |

Connections

e30bt748.11

Master Pulse Output Signal

Spin ime unused purmp |

Ruritime Balancing |

£

rd

Lok
£ L

Figure 134: Master/Follower

The motor start drop-down list is similar to the configuration available in Basic Cascade Control.

A drive controls each pump, and the number of drives corresponds to the number of pumps. Staging and destaging are done based on

the speed of the drive. The master drive operating in closed loop controls the constant pressure. Up to 6 pumps can be controlled with
the VLT® Extended Cascade Controller MCO 101 and up to 8 pumps with the VLT® Advanced Cascade Controller MC 102.

Select Connections to configure the relay function for each relay in the application.
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; =3 —
Connections §

Name | ¥alue r"\ §
Relay | Drive 4 Enable | @
Relay | Drive 3 Enable
Relay Standard Relay
Relay Standard Relay
Relay Drive 2Enab|§
Relay Drive 4Enable
Rel Drive 5 Enable —

T — | Ovive & Enable 2

7 |Reley i CHCSTRERY

Relay | Standard Relay L.
Fialars | €% mencdsecd Pl [ [l

| oK l Cancel

Figure 135: Configure Relay Options

D NOTE: The number of available relays depends on the add-on option.

To set up the function of each relay, double-click the Value field and select the relay from the drop-down list. If add-on option MCO 102 is
installed, the relay option VLT® Relay Card MCB 105 may also be used as an expansion.

Select Staging/Destaging settings to configure when to add and remove a stage from a running application. All stages are a
representation of 100% pumps in Master/Follower.

‘Staging and Destaging Details =
o
wn
~
Normal OperatingRange [T o, Override Limit 100 s, | Autohine SagefDectage Threshold & rPM 2
o i et . R Stage OnJOfF Speeds i g
SEW Staging Delay | 15 s SEW Destaging Delay
Stage Threshald %o Destage Threshold
I Er I~ e
I be
Figure 136: Staging and Destaging Details
Table 12: Staging and Destaging Description
Field Description
Normal operating range The allowed offset from the setpoint before a pump may be
added or removed. The system must be outside of the limit for the
time specified in Staging delay.
Override limit The allowed offset from the setpoint before a pump is immedi-

ately added or removed.
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Table 12: Staging and Destaging Description - (continued)

Field

Autotune stage/destage threshold

Autotune stage on/off speeds

Description

Optimizes the threshold values during operation. The settings
are updated to avoid pressure overshoots and undershoots when
staging and destaging.

Stage on and off speeds are continually autotuned during opera-
tion. Settings are optimized to ensure high performance and low
energy consumption.

All supported stages On and Off settings can be configured in RPM or Hz. Select Example to see a configuration example of 3 pumps.

Ramp-down delay and ramp-up delay are only configurable when motor start is configured to soft starter.

Select Master pulse output signal to configure terminal 27 on the master drive.

Master Pulse Output Signal

&)

e30bt751.11

drive,
paramekters.

explanation see Manual,

D Name | Value |
501 Tetminal 27 Mode | Inpast

530 Terminal 27 Digital Output iNu operation

560 Terminal 27 Pulse Cutput V... ENu operation

b Pulse Cukput Max Freq #27 ESI]II

The speed of the Fallawer is controlled by the pulse reference from the Master
It is recommended to use Terminal 27 on the Master drives as output, Use above

Follower drive settings must reflect Master output settings, For further

Cancel

Figure 137: Master Pulse Output Signal

In some applications, not all pumps are used regularly. Select Spin time unused pump to configure the time a pump is allowed to idle.
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oo ine UnEed P
ID Name Yalue

The feature is intended to make sure that no pump is allowed to sit idle For an
extended period of Bime. Itis advised configuring the time long enough to ensure
that the pump stays in good working condition but short enough not o over
pressure the system, Setting the time to zero disables the function, For further

explanation see Manual.

Figure 138: Spin Time Unused Pump

e30bt752.11

Select Runtime balancing to balance the running hours of the available pumps. Three balancing priorities are available for each pump.

-,

‘Runtime balancing
1] Name Value
2716.1 Runtime Balancing Balanced Priority 1
2716,2 | Runtime Balancing Balanced Priority 1 |
2716.3 Ruritime Balancing AT
27164 | Runtime Balancing :’L’g‘;ﬂ;"'m 2
2716.5 Runtime Balancing alaniced Pri
2716.6 Runtime Balancing Balanced Priority 1
2716.7 Runtime Balancing Balanced Priority 1
2716.8 Runtime Balancing Balanced Priority 1
oK I Cancel

Figure 139: Balancing Running Hours

8.5.34 Mixed Pumps

Select Mixed pumps to configure:

¢ Motor start.

e  Pump configuration.

e  Pumpsize.

e Connections.

e Alternation details.

e Staging/destaging settings.
e  Spin time unused pump.

e Runtime balancing.

e30bt753.11
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The motor start drop-down list is similar to Basic Cascade Control, but with the additional possibility to configure star/delta.

Mixed Pumps Cascade Mode can be configured to:

Table 13: Mixed Pump Cascade Mode

Mode Description

Mixed pump A mix of variable-speed pumps connected to drives and more
fixed-speed pumps.

Unequal size pump Limited mix of fixed-speed pumps in different sizes.

Mixed pump with alternation Alternates the drive between 2 pumps along with controlling
more fixed-speed pumps.

Select Pump size to configure the fixed pump capacity in the application. All variable-speed pumps are read-only and 100% in capacity.

Pump size | S
= IS

D Name | value [ '8
[52}

(1}

2714.1 Pump Capacity |
2_1'14.2 Pump Capacity |
2714.3 Purnp Capacity |
2714.4 Purnp Capacity 200

2714.5 Purip Capacity |300
2714.6 Pump Capacity 300
27147  |PumpCapacky  |100
2714.8 | Pump Capacity | 100

Cancel

Figure 140: Configure Fixed Pump Capacity

For configuration of connection, refer to 8.5.3.3 Master/Follower. For mixed pump alternation details configuration, refer to Basic

Cascade Control.

The dialog Staging and destaging details is similar to Basic Cascade Control with the additional option to configure minimum speed

destage delay. Configure for how many seconds the lead pump must run at minimum speed while system feedback is in normal
operation band. When the time has elapsed, the pump turns off to save energy.
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| Staging and Destaging Details

Normal Operating Range |T % Override Limit [0 =«
Fixed Speed Pumps Staging Bandwidth (FSBW) | 10 %o OBW Timer | 10 5
(when variable speed pump is stopped)
Staging Delay 15 5 Staging Delay 15 s
Stage Threshold a0 % Destage Threshold L 50 %
Staging Speed o RPIM Destaging Speed 0 RPM
Staging Speed 0.0 Hz Crestaging Speed 0.0 Hz
= 1ina Furicior M
I Destage At No-Flow
(only if No-Flow detection is active:)
Min Speed Destage Delay I 300 &

™ Autotune Stage/Destage Threshold
r
hHesd s 5 5o et
+ +—1 +— Override It
= L1 IA
s . S
N L] P AT
. " i 1o X
X / \\; i P NOR
i N Vo
i | i
- bt Qverride limit
vide hold fime NOR MOR
Staging Destaging
Delay Delay e
»
2

Figure 141: Staging/Destaging

Spin time unused pump and Runtime balancing configurations are similar to the master/follower configuration.

8.6 Drive File Manager Plug-in

8.6.1 Customer-specific Initialization Values - CSIV

e30bt755.10

The Drive file manager provides the functionality to download files containing customer-specific initialization values (CSIV), language

files, and application wizard files to the drive. CSIV files contain parameter sets that can be used to initialize the drive to reduce the time

for commissioning. Files can only be flashed via the fieldbus RS485 and USB with the drive serial address configured to 1.

Table 14: Available Features

View drive Download Delete CSIV | Download Delete Download Delete Splash
flash file CSIV files files language language application | application ' screen
system files files wizard files = wizard files
VLT® Micro N/A N/A N/A N/A N/A N/A N/A N/A
Drive FC 51
VLT® HVAC N/A N/A N/A N/A N/A N/A N/A N/A
Basic Drive
FC 101
VLT® HVAC Yes Yes Yes Yes Yes Yes Yes Yes
Drive FC 102
VLT® AQUA | Yes Yes Yes Yes Yes Yes Yes Yes
Drive FC 202
VLT® Au- Yes Yes Yes Yes Yes Yes Yes Yes
tomation-
Drive FC 302
Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466 | 131



Darifi

Operating Guide | VLT® Motion Control Tool MCT 10 Plug-ins
Table 14: Available Features - (continued)
View drive Download Delete CSIV ' Download Delete Download Delete Splash
flash file CSIV files files language language application | application | screen
system files files wizard files = wizard files
Derived ver- | Yes Yes Yes Yes Yes Yes Yes Yes
sions of the
FC Series
VLT® Ad- Yes Yes Yes Yes Yes N/A N/A N/A
vanced Filter

AAF 006

1) Only FC 302 from firmware version 6.6x.

The functionality is available as a plug-in named Drive File System and is accessible both from the network and project nodes.

1
&'
g
"
5

Chunck Menus

=

All Parameters

4+

Alarms
Smart Logic

= (I8 ol =

Timed Actions

Clock Functions

e30bt815.12

Preventrve Maintenance

B3 o 7

Senace Log
% Sensoriess

& Metor

Figure 142: Drive File Manager Plug-in

Cascade Controller

Drive File System

Software Customizer

From the network node, it is only possible to view the content in the Drive flash system. It requires a change of the drive serial protocol

parameter 8-30 Protocol to [1] FC MC. CSIV and language files can only be downloaded from the project node.

8.6.2 Creating New CSIV Files

D NOTE: To import existing CSIV files or language files to the list, select Import file from the menu.

D NOTE: To export CSIV files containing initialization values to a file, select Export file from the menu. From the file menu, it

is possible to cut, copy, paste, delete, or rename existing files from the list.

Procedure

1. Right-click the right pane of the Drive File Manager.

2. Select New File and CSIV File.
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I Untitled - MCT 10 Set-up Software
File Edit View

Insert  Drive File System Communication

Nl %l &%

Plug-ins

o~

o X ;
®

Qo

o

32}

[

5 Network
B aucom
B op-vi
B ether
o] H_ Senal
i B USB1
w B use2

=} & Project

+ E drive
i [ drive (2)
&g drive (3)
Quick Menus
All Parameters
-\ Alarms
4+} Smart Logic
Clock Functions
Timed Actions
£ & Preventive Maintenance
B= Cascade Controller
B Drive File System
; m Software Customizer
Service Log
% Sensorless
4 Motor
. Multi Motor
. New Folder 1
. New Folder &

Size

Switch Drive to Normal Mode

CSIV File

Figure 143: Create CSIV Files

:> An empty CSIV file is created and listed in the right view with the default name starting from 1.

8.6.3 Configuration of CSIV Files

The CSIV file content is autogenerated based on the settings configured in the File menu.

parameters.

Full change set builds up the CSIV file content based on the user-made changes in the project including all the dependent

e  Minimal change set builds up the CSIV file content based on user-made changes only. Selecting this option, the CSIV files are

independent of the drive firmware version, except if 1 of the user-configured parameters is not available.

Use an editor to configure the CSIV file. To open the editor, double-click a file from the list or select Edit File from the menu.
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B Edit CSIV File =
File Options 2
g

Edit parameters below. Fie Contents: ¢

1D Name Setup 1 Setup 2 Setup3 ~ Para... Value

001 Language [0] English [0] English [0] English

002 Motor Speed Unit [1]1 Hz l['l] Hz l[1] Hz

003 Regional Settings [0] International [0] International [0] Intemnat

004 Operating State at Po... | [0] Resume [0] Resurme [0] Resumi

005 Local Mode Unit [0] As Motor Speed ... | [0] As Motor Speed ... | [0] As Mot

_mo_ hct'w_e Set-up [1] Set-up 1 [1] Set-up 1 [1] Set-up

012 This Set-up Linked to :IOI Nat linked [0] Mot linkee [0] Not linl

020 Display Line 1.1 Small _|1602] Reference [%] |[1602] Reference [%] [1602] Refe

021 Disple)_v Line 1.2 Small _[161d] Mator current | [1614] Motor current | [1614] Mot

022 Display Line 1.3 Small |[1610] Power [kW] [1610] Power [kW] [1610] Pow

023 Display Line 2 Large [1613] Frequency [1613] Frequency [1613] Frec

024 Display Line 3 Large [1502] kWh Counter |[1502] kWh Counter | [1502] kWt

025.0 My Personal Menu 1 1 1

0251 My Personal Menu 20 20 20

0252 My Personal Menu 21 21 21

0253 | MyPersonalMenu |22 |22 2

0254 My Personal Menu 23 .23 23

025.5 My Personal Menu 24 .?_4 24

025.6 My Personal Menu &7 67 67

0257 My Personal Menu 1551 1551 1551

025.8 My Personal Menu 0 1] 0

0259 My Personal Menu 0 0 0

025.10 My Personal Menu 0 0 0

02511 My Personal Menu 0 0 0

02.5.'.1_2' My Personal Menu :0 o 0

02513 My Personal Menu |0 0 0

025.14 My Personal Menu _U 0 0

025,15 My Persanal Menu 0 0 0

025.16 My Personal Menu 0 0 0

02517 My Personal Menu 0 0 0

025.18 My Personal Menu 0 0 0

02519 My Personal Menu 0 ] 0

030 Custom Readout Unit | [1] % l['I] % l[1] %

2“ R o o » Cancel Save

Figure 144: Parameter Settings Imported from the Project and the Actual CSIV File Content

The left view contains the parameter settings imported from the project. The right view lists the actual CSIV file content.

o Edit the relevant parameter settings in the Edit parameters below view.

e Itis possible to undo the changes made from the Options menu.

e Revert parameters to project drive settings apply to initialization values to CSIV file contents corresponding to the original project.
e Reset to default values resets all parameters to factory configuration and erases the CSIV file content.

e  Click Save to save parameter settings from the file content to the CSIV file.

e Click Cancel to discard all changes and close the CSIV editor.

As part of the CSIV content, the drive information is also saved to the file. When opening the file in the CSIV editor, a validation is made to
check for compatibility.
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Import results B8 =
0
Praject Drive File §
Series: FCGUZ Series: ﬁ;ﬂz— ‘8
Database: ﬁﬁ-ﬂ Database: 55.11 ]
Software: fﬁ&.#z Software: Eﬂz
Filter
Mates L Warnings Errors » Al @

Mo problems encounterad

! {“Continue

Figure 145: Validation

When parameter settings have been saved to the file, open it for validation.
8.6.4 Drive File Manager

Files can be downloaded or existing files deleted in the drive via the Drive File Manager available from the menu.

e30bt819.12

I Untitied - MCT 10 Set-up Software = o
File Edit View Insert Drive File System Communication Tools Options Help
hEdiBadas-SileoN @ = » Bl nd2
- Network File Mame Type Size
s T
64 bytes
Bopwni New File ) =
B ether Import File
B Senial
B use1 Export File
B use2 2
Drive File Manager
& Project T 5
: E ditve Reinitialize Drive
-+- E drive (2) Switch Drive to Normal Mode
[ H drive (3) Cut
2= Quick Menus %)
#-:= All Parameters Copy
A\ Alarms Paste

{+} Smart Logic
@[ Clock Functions
[f] Timed Actions Bename
% Preventive Maintenance Edit File
b3 Cascade Controller
. Drive File System
% Software Customizer
&3 Service Log
% Sensorless
48 Motor
& Multi Motor
B New Folder 1
B New Folder 8

Delete

Puts the drive in boot mode and starts the Drive File manager

Figure 146: Drive File Manager

The drive is set into service mode when opening the Drive File Manager.

D NOTE: If the connection is lost, or the drive is power cycled, the drive remains in service mode. It can be forced back to

normal mode with the Software upgrade plug-in.
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Warning S
o
Project Drive: Connerted Drive: £
=]
m
Series: FC{{IZ fC*‘.!JZ (]
Power: Pm ?mcw
voltage: oov-240v fzoov-z40v
Scftware Version; D52 ez
Optians: MeARziBtheNetie
Legend
Full Compatibility: "
Limited Compatiblity: r
Incompatibilicy waming: |

Figure 147: Service Mode

The Drive File Manager is divided into a left pane named Project drive and a right pane named Connected drive.

e  Projectdrive lists the files in the project.

e  Connected drive lists the files present in the drive flash file system.

Drive File Manager =
S
Project Drive Connected drive B
3
Mame Jire=] Size | Mame {izzl see| | ¢
CSI¥-test csiv 92 bytes german lng 9369%6b...
french lng 92120b...
italian Ing 94712 b...
spanish lng 93904 b...
danish lng 92372b...
Swedish lng 34472b...
Dukch lng 34620b...
Finnish lng 3S620b...

Figure 148: Present Files

There are 3 buttons in the middle of the view. The right arrow transfers the files from the project to the drive flash file system.

»

Figure 149: Right Arrow

The left arrow transfers the files from the drive flash file system to the project.

Figure 150: Left Arrow

The exit button closes the Drive File Manager and switches the drive back to normal mode.

X|

Figure 151: Exit
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8.7 Functional Safety Configuration Plug-in

8.7.1 Introduction
The VLT® Safety Option MCB 15x Series is defined in the safety configuration plug-in:

« Configuration of the safety functions for safe motion shuts down the drive if an error occurs.
e Setting of:

o Limitvalues.

o  Braking ramps for the safety functions.

o Monitoring of motion sequences.

The VLT® AutomationDrive FC 301/FC 302 Operating Guide contains important safety systems information to be used to mount and set
up the speed monitoring safety functions of the MCB 15x module.

e30bc961.13

Figure 152: System Overview

8.7.2 Safe Option Compatibility

The VLT® Safety Option MCB 15x Series is supported from SW version 6.64 of VLT® AutomationDrive FC 301/FC 302. Previous versions are
not supported. MCB 15x Safe Plug-in supports the following fieldbuses:

e  Serial communications:
o RS232toRS485
o USBtoRS485

e USB

e PROFIBUS DP-V1
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The VLT® Motion Control Tool MCT 10 safe plug-in for the VLT® Safety Option MCB 15x Series offers the following features:

« Offline project planning and preparation for safety functions.
e Commissioning of safety configurations.

o Creating backups of safety configurations.

« Safe option diagnosis.

e Monitoring the behavior and fault codes of active drives.
8.7.3 Access

8.7.3.1 Password Management

Access to the VLT® Safety Option MCB 15x Series is restricted with passwords. The password is requested at every commissioning of a
new setup for the device.

8.7.3.2 Accessing the Safe Plug-in for VLT® Safety Option MCB 15x Series
Procedure
1. Expand the drive's network or project view.

2. Expand the relevant drive to show its contents.
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All Parameters
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Figure 153: The Safe Plug-in for MCB 15x (Safety) shown with Functional Safety Icon in Project Tree

If there are multiple separate online or offline drives, select the relevant drive to monitor from the structure tree.

D NOTE: The parameters that can be edited using the safe plug-in for MCB 15x are also included in parameter
group 42-** Safety Functions in the All Parameters group of the structure tree. These parameters can only be
edited using the safe plug-in for MCB 15x.

To review parameter group 42-** Safety Functions in the All parameters view, expand the All parameters group beneath the
wanted drive and select the parameter group 42-** Safety Functions entity. The parameter grid is shown on the right.

8.74 Safe Plug-in Interface

8.74.1 Overview of the Safe Plug-in Interface

The layout of the plug-in is divided into separate sections that are all described in more details in this chapter.
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\ o~
Administration Change password ‘Write to drive !':\ Parameter Set Name: Customization File 1.00 :
[3a)
(<))
Status General Spezd Monitoring  Safe Input  Safe Stop 1 Safely Limited Speed Safe Maximum Speed Parameters 5
(=3
Y
O on
QO D12
Measured Speed Source: Safe Option v
@ 537 P B
Mounting Type: Motor Shaft Mounted
Q) sTO
© ss1A
Gear Ratio: 1.0000
® ss1B
© sLsa Encoder Resolution: 1024 PPR
® sisB
Encoder Direction: Clockwise Vv
© sMs
Feedtack Type: Without direction info
@ Power cycle required
@ Yearly testneeded ks 200.00
@ Blank Initial
® Enor Zero Speed Timer: h
Error description
L Speed Deviation ms
Time remaining until PUST F 3 No
365 days 0 hours
Time remaining until speed
suspension
364 days 15 hours
Time remaining until DI offine
testrequired
365 days 0 hours
Time remaining until DI2 offine
test required
365 days 0 hours

Figure 154: The Opening Tab of the Safe Plug-in for VLT® Safety Option MCB 15x Series Plug-in Interface (Operating in Offline Mode)

The safe plug-in for the MCB 15x features tooltips for all plug-in interface components. Briefly hovering the mouse cursor over any
interface component reveals a tooltip detailing the current option, LED, or tab header. Refer to these tooltips for quick and easy help
information.

e30bc935.11

Figure 155: Tooltip Example

8.74.2 Areas in the Safe Plug-in Interface

8.74.2.1 Information and Administration Ares

Administration | Change password | Parameter Set Name: SafeSett I ‘Write ko drive |

€30bc936.10

Figure 156: Safe Plug-in for VLT® Safety Option MCB 15x Series Information and Administration Area

The information area at the top of the plug-in interface shows the current safe plug-in for MCB 15x profile name and notifies about
pending changes.
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Depending on the mode, further options are available in the information area.

« Offline mode: If a drive is connected, press Write to drive and upload the configuration to the MCB 15x.
e Online mode: Two more selections are present in the Information area:
o Administration

o Change password

The Notification icon is shown when there are changes pending for the drive that have not yet been written to it. This icon is shown at
every configuration update. The icon is removed from the view only after a successful commissioning procedure.

8.74.2.2 LED Status Area

The left-hand side of the safe plug-in for the VLT® Safety Option MCB 15x Series contains the Status pane. The Status pane contains
informative LED status icons that help to monitor the functionality and status of the safe plug-in for MCB 15x configuration entities.

Status

QO on
Qo2
@ s37

e€30bc937.12

O sTo

@® sS1-A
® ss18
@ SLSA
@© stsB

© sMs

@© Power cycle required
© Yearly testneeded
@ Blank initial

© Error

Error description

Time remaining unti PUST
365 days 0 hours

Time remaining until speed
suspension
364 days 15 hours

Time remaining until DI1 offine
testrequired
365 days 0 hours

Time remaining until DI2 offine

test required
365 days 0 hours

Figure 157: LED Status Area

D NOTE: The LED icons are active only when the safe plug-in for MCB 15x is accessed in online network mode. When
working in offline project mode, the LEDs remain inactive (gray).

Table 15: LED Status Information

LED status Description
Green OK state - the option is enabled or active.
Flashing green Pending state - the option is pending. This state applies only to

DI1 and DI2 LEDs.
Yellow Active state - the option is active.

Flashing red Warning state - the option has encountered a warning state.
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Table 15: LED Status Information - (continued)

LED status
Red
Gray

Table 16: LED Status Information

LED
DI
DI2
S37
STO
SS1-A
SS1-B
SLS-A
SLS-B
SMS
Power cycle required

Yearly test needed

Blank initial

Error

8.7.4.2.3 Configuration Area

Description
Error state - the option has encountered an error.

Off state - the option is either disabled, offline, or inactive.

Status

Status of digital input 1.

Status of digital input 2.

Status of S37 safe output for terminal T37 on the drive.
Status of Safe Torque Off.

Status of Safe Stop 1 A.

Status of Safe Stop 1 B.

Status of Safely Limited Speed A.

Status of Safely Limited Speed B.

Status of Safe Maximum Speed

This LED lights up when the device requires a power cycle.

Test digital inputs once a year. A warning indicates when it is time
to perform the test.

If the LED lights up, the MCB 15x is in a blank initial state, that is,
in factory settings. When writing to the MCB 15x for the 1st time,
provide a new password.

The MCB 15x has detected an error. The specific fault code is
shown in the fault code display below the error LED: For more
information regarding fault codes, refer to 12.3.3 Warnings and
Alarms.

The configuration area contains dedicated sections/tabs for configuring the safety functions.

The sequence of tabs shows the order in which the settings should be configured.

The following sections detail the contents of the configuration tabs:

e General Speed Monitoring.
e Safe Input.

e Safe Stop 1.

o Safely Limited Speed.

e Safe Maximum Speed

The last tab, Parameters, contains a table layout of all configuration options, intended for advanced users.
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8.7.4.3 Tabs in the Safe Plug-in Interface

8.74.3.1 General Speed Monitoring

The General Speed Monitoring tab contains primary and general information regarding the encoder/proximity switch feedback setup

details.

General Speed Monitoring  Safe Input  Safe Stop 1 Safely Limited Speed ~ Safe Maximum Speed Parameters

Measured Speed Source: Safe Option h%

Mounting Type: Motor Shaft Mounted

Gear Ratio: 1.0000
Encoder Resolution: 1024 PPR

e€30bc938.12

Encoder Direction: Clockwise RS

Feedback Type: Without direction info
200.00

Zero Speed Timer: 8760 h

MNo

Figure 158: Speed Monitoring Configuration Tab

The left side of the tab contains the following configuration options:

Table 17: Options for General Speed Monitoring

Option

Measured speed source

Mounting type

Description

This option defines the measured speed feedback source. The fol-

lowing options are available:

Safe plug-in for VLT® Safety Option MCB 15x Series - the
feedback source is the safe plug-in for MCB 15x.

None - no feedback source is used.

Factory setting: [Safe plug-in for MCB 15x].

This option defines where the encoder is mounted. The following

options are available:

Gear mounted - the encoder reading the speed is mounted on
a shaft using a gear system.

Motor shaft mounted - the encoder is mounted directly to the
motor shaft.

Sensorless - the drive is mounted with the VLT® Sensorless
Safety MCB 159 option. The encoder senses the motor speed
via back EMF.
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Table 17: Options for General Speed Monitoring - (continued)

Option Description

Gear ratio This option defines the ratio between the motor shaft and the en-
coder speed.
Range: 0.0001 and 32.0000.
Factory setting: 1.0000.

VLT® Safety Option MCB 150 encoder resolution This option defines the encoder resolution connected to the safe
plug-in for MCB 15x.
Range: 1 and 4096 PPR for HTL, and 1 and 1000 PPR for TTL.
Factory setting: 1024 PPR.

Encoder direction This option provides the option to change the detected encoder

rotation direction without altering the wiring to the encoder itself.
The following options are available:

e Clockwise - that is positive feedback when the encoder rotates
clockwise.

¢ Counterclockwise - that is positive feedback when the encoder

rotates counterclockwise.
Factory setting: [Clockwise].

Feedback type This option defines the feedback type. The following options are
available:

o With direction info - the feedback provides direction
information, for example an encoder.

« Without direction info - the feedback does not provide

direction information (proximity switch configuration).
Factory setting: [With direction info].

Feedback filter This option defines the frequency used by the feedback filter for
low-resolution encoder or proximity switch if the resolution is low.

Range: 0.01-200 Hz (off).
Factory setting: [200 Hz (off)].
Zero speed timer This option allows the speed to be below 120 RPM when SLS is ac-
tive before STO is engaged.
Range: 0 s and 10000 s.

Factory setting: [10].

8.7.43.2 Safe Input

The Safe Input tab details the input channel, settings, failure reaction, and reset functions that are mapped into the VLT® Safety Option
MCB 15x Series.
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General Speed Monitoring  Safe Input  Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters

DI
Safe Function: 5TO
Type: NCNC
Restart Behaviour: Manual
Channel 1
Channel 2 |_
> -—
Discrepancy Time: 10
Channel 1/2 "U”'
-l -
Stable Signal Time: 10
D2
Safe Function: STO
Type: NCNC
Restart Behaviour: Manual
Channel 1 —I—
Channel 2
i -
Discrepancy Time: 10

— Channel 1,2
n__

Stable Signal Time: m

Failure reaction

External Failure Reaction: sTO

Reset settings

Reset Source: Drive Reset

Figure 159: Safe Input Configuration Tab

ms

ms

Y31/Y3

D28
ENC nB/GND
24V

GND
Safe Stwop 537

The Safe Input tab contains several sections and configuration possibilities.

e30bc940.12

W Active channel
M Reset
W Disabled
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Table 18: Options for Safe Input

Option Description
DI1 safe function This option defines the safe function used by DI1. The following
options are available:
e STO - Safe Torque Off is used as the safe functions by DI1.
e SS1-A-Safe Stop 1 Ais used as the safe function by DI1.
e SS1-B-Safe Stop 1 Bis used as the safe function by DI1.

e SLS-A - Safely Limited Speed A is used as the safe function by
DI1.

e SLS-B - Safely Limited Speed B is used as the safe function by
DI1.

o Disabled - The DI1 safe function is disabled.
Factory setting: STO.

DI1 type This option defines the DI type used. The following options are
available:
e NCNC- NCNC type is used.
¢ Antivalent - NO/NC (antivalent) type is used.
e NC-1NCinputtype is used.

DI1 restart behavior Restart of the MCB 15x configures the DI1 start behavior. The fol-
lowing options are available:
e Manual - The restart is performed manually.

¢ Automatic - The restart is performed automatically.
Factory setting: Manual.

DI2 This option defines the safety function used by DI2. The following
options are available:
e STO - Safe Torque Off is used as the safe functions by DI2.
e SS1-A-Safe Stop 1 Ais used as the safe function by DI2.
e SS1-B-Safe Stop 1 B is used as the safe function by DI2.

e SLS-A - Safely Limited Speed A is used as the safe function by
DI2.

e SLS-B - Safely Limited Speed B is used as the safe function by
DI2.

o Disabled - The DI2 safe function is disabled.
Factory setting: STO.
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Table 18: Options for Safe Input - (continued)

Option

DI2 type

DI2 restart behavior

Table 19: Options for Input Settings

Option

DI1 discrepancy time

DI1 stable signal time

DI2 discrepancy time

DI2 stable signal time

Table 20: Options for Failure Reaction

Option

External failure reaction

Description

The option defines the DI2 type used. The following options are
available:

e NCNC-NCNC type is used.

¢ Antivalent - NO/NC (antivalent) type is used.

e NC-1NCinputtype is used.

This option defines the DI2 restart behavior. The following options
are available:

e Manual - The restart is performed manually.

¢ Automatic - The restart is performed automatically.
Factory setting: Manual.

Description

This option defines the time for the DI1 signal discrepancy.
Range: 0-5000 ms.

Factory setting: 10 ms.

This option defines the time for the DI1 signal to become stable.
Range: 0-5000 ms.

Factory setting: 10 ms.

This option defines the time for the DI2 signal discrepancy.
Range: 0-5000 ms.

Factory setting: 10 ms.

This option defines the time for the DI2 signal to become stable.
Range 0-5000 ms.

Factory setting: 10 ms.

Description

This option defines the reaction that is executed if there is an ex-
ternal failure. The following options are available:

e STO-STOis executed.

e SS1-A-SS1-Ais executed.

e SS1-B-SS1-Bis executed.
Factory setting: STO.
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Table 21: Options for Reset Settings

Option Description

This option defines the source for the reset signal for the safe
plug-in for MCB 15x. The following options are available:

Reset source

e Drive Reset - The source is a drive reset.
o Drive Safe Reset - The source is a safe drive reset.

o Safe Option DI2_A - The source is MCB 15x DI2_A.
Factory setting: Drive Reset.

8.74.3.3 Safe Stop 1

The Safe Stop 1 tab allows setting specific scenarios for safe stopping of the drive using designated conditions.

General Speed Monitoring  Safe Input  Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters -

SS1-A 3

[}

a

=]

(2]

o
Type: Delay »
Ramp Profile: Linear w

%
Actual Speed ------

Delay Time
Ramp Down STO
+
Start Timer
S51-B
Type: Delay 52
v "
Ramp Profile: Linear w?
% AcuaSposd |-+ es
! 1
: "
| Delay Time )
Ramp Down STO
+
Start Timer

Figure 160: Safe Stop 1 Tab

The Safe Stop 1 tab contains the following separated sections with the following configuration possibilities:
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Table 22: Options for SS1-A

Option Description
Type This option defines the type for the safe stopping configuration. The following options
are available:

o Delay - a delay is used to stop the drive safely.

e Ramp -aramp is used to stop the drive safely.
Factory setting: Delay.

Type: Delay The following configuration options are available when the type is set to delay:
Delay time This option defines the amount of time that
is used by the SS1 delay function to ramp
the speed down to 0 RPM.

Range: 0.1-3600 s.

Factory setting: 1s.

Ramp profile This option defines the ramp profile set-
ting. The following options are available:

e Linear-alinear ramp is used for the
delay.

e S-ramp const. time - a constant time

ramp is used to stop the drive safely.
Factory setting: Linear.

Delta time This option defines the buffer time that is
added to the delay time before activating
STO.

Range: 0-99%.

S-ramp Ratio start This option is configurable only when S-
ramp constant time is selected as the ramp
profile. This option defines the proportion
of the total ramp-down time where the de-
celeration torque increases. The greater the
percentage value, the greater the jerk com-
pensation achieved, and thus the lower the
torque jerks in the application.

Range: 1-50%.

Factory setting: 50%.

S-ramp Ratio end This option is configurable only when S-
ramp constant time is selected as the ramp
profile. This option defines the proportion
of the total ramp-down time where the de-
celeration torque increases. The greater the
percentage value, the greater the jerk com-
pensation achieved, and thus the lower the
torque jerks in the application.

Range: 1-50%.

Factory setting: 50%.
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Table 22: Options for SS1-A - (continued)

Option

Type: Ramp

Description

The following configuration options are available when the type is set to ramp:

Ramping set-up

Deceleration rate

Ramp time

Delta V

Zero speed

This option defines the ramping setup
used. The following options are available:

¢ Slope - a sloping ramp is used.

e Time-atimeramp is used.

This option is configurable only when slope
is selected for the ramping setup. This op-
tion defines the deceleration rate for the
SS1 slope-based ramp style.

Range: 1-30000 RPM/s.

Factory setting: 1500 RPM/s.

This option is configurable only when time
is selected for the ramping setup. It defines
the time after which the safe plug-in for

VLT® Safety Option MCB 15x Series engages
the STO.

This option defines the tolerance between
the calculated speed and the actual speed
that the safe plug-in for MCB 15x allows.

Range: 1-10000 RPM.

Factory setting: 120 RPM.

This option defines the speed at which the
safe plug-in for MCB 15x engages the STO.
Range: 1-600 RPM.

Factory setting: 10 RPM.
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Table 23: Options for SS1-B

Option Description
Type This option defines the type for the safe stopping configuration. The following options
are available:

o Delay - a delay is used to stop the drive safely.

e Ramp -aramp is used to stop the drive safely.
Factory setting: Delay.

Type: Delay The following configuration options are available when the type is set to delay:
Delay time This option defines the amount of time that
is used by the SS1 delay function to ramp
the speed down to 0 RPM.

Range: 0.1-3600 s.

Factory setting: 1s.

Ramp profile This option defines the ramp profile set-
ting. The following options are available:

e Linear-alinear ramp is used for the
delay.

e S-ramp const. time - a constant time

ramp is used to stop the drive safely.
Factory setting: Linear.

Delta time This option defines the buffer time that is
added to the delay time before activating
STO.

Range: 0-99%.

S-ramp Ratio start This option is configurable only when S-
ramp constant time is selected as the ramp
profile. This option defines the proportion
of the total ramp-down time where the de-
celeration torque increases. The greater the
percentage value, the greater the jerk com-
pensation achieved, and thus the lower the
torque jerks in the application.

Range: 1-50%.

Factory setting: 50%.

S-ramp Ratio end This option is configurable only when S-
ramp constant time is selected as the ramp
profile. This option defines the proportion
of the total ramp-down time where the de-
celeration torque increases. The greater the
percentage value, the greater the jerk com-
pensation achieved, and thus the lower the
torque jerks in the application.

Range: 1-50%.

Factory setting: 50%.
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Table 23: Options for SS1-B - (continued)

Option Description
Type: Ramp The following configuration options are available when the type is set to ramp:
Ramping set-up This option defines the ramping setup
used. The following options are available:
¢ Slope - a sloping ramp is used.
e Time-atimeramp is used.
Deceleration rate This option is configurable only when slope
is selected for the ramping setup. This op-

tion defines the deceleration rate for the
SS1 slope-based ramp style.

Range: 1-30000 RPM/s.
Factory setting: 1500 RPM/s.

Ramp time This option is configurable only when time
is selected for the ramping setup. It defines
the time after which the safe plug-in for

VLT® Safety Option MCB 15x Series engages
the STO.

Delta Vv This option defines the tolerance between
the calculated speed and the actual speed
that the safe plug-in for MCB 15x allows.

Range: 1-10000 RPM.
Factory setting: 120 RPM.

Zero speed This option defines the speed at which safe
plug-in for MCB 15x engages the STO.

Range: 1-600 RPM.
Factory setting: 10 RPM.

8.74.34 Safely Limited Speed

The Safely Limited Speed tab allows setting specific scenarios for safely limited speeds of the drives using designated conditions.
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General Speed Monitoring  Safe Input Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters

SLS-A
SLS Setup: SLS with ramp
Ramp Down Time:
Speed Limit: 150
Cut Off Speed: 270

Lpply recommended value: 432 RPM.

Fail Safe Reaction: | STO

SLS-B
SLS Setup: SLS without ramp
1.0
Speed Limit: 150 RPM
Cut Off Speed: 270 RPM

Apply recommended value: 270 RPM.

Fail Safe Reaction: | STO

Figure 161: Safely Limited Speed Tab

~

s

RFM

RFM

Cut Off Speed

ero Speed Limit

Cut Off Speed

ero Speed Limit

e30bc942.12

Il coisto

Timer& STO

FSpeed Limit

+=0.0
Ramp Down Time

=10 t

Il corisTO

Timer& STO

FSpeed Limit

The safely limited speed contains the following separated sections with the following configuration possibilities:

Table 24: Options for SLS-A

Option

SLS setup

Ramp-down time

Cut Off Speed

Description

This option defines the type of the safely limited speed setup. The
following options are available:

e SLS without ramp.

e SLS with ramp.

This option is configurable only when the SLS with ramp is se-

lected in the SLS setup. It defines the ramp-down time for start
ramp.

Range: 0.1-3600 s.
Factory setting: 1s.
This option defines the speed at which the fail-safe reaction is acti-

vated. This setting should equal the value of the speed limit para-
meter plus tolerance.

Range: 1-10000 RPM.
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Table 24: Options for SLS-A - (continued)

Option

Speed Limit

Fail Safe Reaction

Table 25: Options for SLS-B

Option

SLS Setup

Ramp-down time

Cut Off Speed

Speed Limit

Fail Safe Reaction

8.74.3.5 Safe Maximum Speed - SMS

Description

This option defines the maximum allowed speed when the SLS
function is engaged. This is a speed unit measured in RPM.

This option defines the safety function that is engaged when the
maximum speed is exceeded. The following options are available:
e STO - Safe Torque Off is used.

e SS1-A-Safe Stop 1-Ais used.

e SS1-B - Safe Stop 1-B is used.

Description

This option defines the type of the safely limited speed setup. The
following options are available:

e SLS without ramp.

e SLSwith ramp.

This option is configurable only when the SLS with ramp is se-

lected in the SLS Setup. It defines the ramp-down time for start
ramp.

Range: 0.1-3600 s.
Factory setting: 1s.
This option defines the speed at which the fail-safe reaction is acti-

vated. This setting should equal the value of the speed limit para-
meter plus tolerance.

Range: 1-10000 RPM.

This option defines the maximum allowed speed when the SLS
function is engaged. This is a speed unit measured in RPM.

This option defines the safety function that is engaged when the
maximum speed is exceeded. The following options are available:
e STO - Safe Torque Off is used.

e SS1-A - Safe Stop 1-Ais used.

e SS1-B - Safe Stop 1-B is used.

D NOTE: The SMS function is only available in drives with software version 8.31 or newer.
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Figure 162: Identification of Drive Software Version

If a VLT® AutomationDrive FC 302 has the VLT® Sensorless Safety MCB 159 option installed, the Safe Maximum Speed function is available.
The MCB 159 offers safe-speed monitoring and prevents continuously exceeding a defined speed value.

Use the SMS function to monitor machine speed. When the maximum allowed speed is exceeded, STO is activated as fail-safe reaction. In
the Safe Maximum Speed tab, it is possible to enable or disable the SMS function and to set the cut off speed in RPM.
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Figure 163: Safe Maximum Speed Configuration Tab

Table 26: Options for Safe Maximum Speed

Option

SMS enable

SMS Cut off Speed

8.7.5 Configuration

8.7.5.1 Configuration Modes

Parameter Set Name: SafeSeti

Customization Fe Verson: 1.00

e30bu306.10

| General Speed Monitoring  Saffe Input  Safe Stop 1 Safely Limited Speed  Safe Maximum Speed  parameters

Cut OFF Speed

Zero Speed Limt

Description

The setting of this option selects whether or not the SMS function
is enabled:

¢ Inactive - the SMS function is not enabled.

e Active - the SMS function is enabled.

Set at which RPM the SMS function should cut off the drive.

Configure the safe plug-in in online mode (PC connected to drive) or in offline mode (no PC connected to drive). In both cases, enter the

required values in the configuration dialogs to configure the plug-in.

D NOTE: Multiple value entry fields in the configuration tabs are accompanied by recommended value settings that

appear below the text field. The recommended values are generated dynamically based on the user input of related and

dependent configuration options. To apply a recommended value to a field, press the underlined Apply link as it appears

below the wanted field.

Offline configuration
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When configuring the VLT® Safety Option MCB 15x Series in an offline project mode, the configuration is stored in the project. After
completing the configuration, connect to the PC and write to the drive.

D NOTE: The LED status icons are not active in offline mode.

Online configuration

Changed settings within safe plug-in for MCB 15x are not applied before they are written to the device.

D NOTE: If the safe plug-in for the MCB 15x interface is closed before the changes have been written to the drive, the
changes are lost.

8.7.5.2 Configuring the Safe Plug-in Online
Procedure
1. Connect the safe plug-in for MCB 15x to the drive.
2. Click Write to drive to apply changed settings in the safe plug-in. Writing the values to the drive always updates the entire device
package and not just the changed value.

8.7.5.3 Dependencies

Multiple configurable safety parameters depend on other safety parameter values. The safe plug-in for VLT® Safety Option MCB 15x
Series features notification dialogs that inform about the possible consequences. It is then possible to verify the changes and either
accept or discard the change.

e A ’ " ; ] L ==\

\ Not having a measured speed source will result in the following

' changes:
- '5L5-A' and 'SLS-B' are not available for 'DIL and DI2 Safe Function'
- If DI1 and/or DI2 *Safe Function’ is set to 'SLS-a' or 'SLS-b', it will get
set to 'STO"
- '551-A and 551-B Type' will get set to ‘Delay’ and are not changeable
- 'External failure reaction’, "SLS-A Failsafe reaction’ and 'SL5-B Failsafe
reaction’ will get set to 'STO" and are not changeable

e30bc939.11

Do you accept the changes?

= —

Figure 164: Dependencies Confirmation Dialog

When accepting the dependency dialog, both the change that caused the dependency dialog and all other configuration items listed in
the dependency dialog are applied.

8.7.54 Advanced Configuration Parameters

0 TIP: Prepare a complete list of all configuration items and their respective values before commissioning.

In the configuration area, the parameters section is a table format value entry for all configuration settings intended for advanced users.
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General Speed Monitoring Safe Input Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters

Farameters
ID MName Setup Min. value Max. value Factory setup Unit
4200 Speed Deviation Timer 10 10 5000 10 ms
4201 Fast Ramp No No
4210 Measured Speed Source Safe Option Safe Option
4211 Encoder Resolution 1024 1 4086 1024
4212 Encoder Direction Clockwise Clockwise
4213 Gear Ratio 1.0000 0.0001 1000.0000 1.0000
4214 Feedback Type Without direction info With direction info
4215 Feedback Filter 200.00 0.01 200.00 200.00 Hz
4216 Mounting Type Motor Shaft Mounted Motar Shaft Mounted
4218 Zero Speed Timer 8760 0 10000 8760 h
42200 | Safe Function STO STO
4220.1 | Safe Function STO STO
42210 | Type MNCNC NCNC
42211 | Type MNCNC NCNC
42220 |Discrepancy Time 10 0 5000 10 ms
4222.1 | Discrepancy Time 10 0 5000 10 ms
4223.0 |Stable Signal Time 10 0 5000 10 ms
42231 | Stable Signal Time 10 0 5000 10 ms
42240 | Restart Behaviour Manual Manual
42241 | Restart Behaviour Manual Manual
4230 External Failure Reaction STO STO
4231 Reset Source Drive Reset Drive Reset
4233 Parameter Set Name SafeSet1 SafeSet1
42400 |Type Delay Delay
42401 | Type Delay Delay
4241.0 | Ramp Profile Linear Linear
42411 | Ramp Profile Linear Linear
42420 | Delav Time 1.0 n1 3600.0 1.0 s

Figure 165: Parameters Configuration Tab

8.7.6 Commissioning

8.7.6.1 Commissioning Procedure

Procedure

1.

Configure a safe plug-in for VLT® Safety Option MCB 15x Series.

2. Click Write to drive to upload to the drive.

:) The status window opens.

e30bc943.12
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Writing to drive ...

Status

s |denlifying divve "Project\1; FC-302 5.50KW 350V-4808" on bus Serial at address 1
Connected ta drive ' Project\1; FC-302 5.50Kw 380W-4804"

0%

Stap ]

‘whiling drive "Project\1; FC-302 5,50KW/ 3804-4800" diive at address 1 using Serial

]

|

100%

100%

Figure 166: Writing to Drive Status Window

e30bc944.11

3. Enter the password when the Confirm password dialog pops up (default password: 12345678).

For more information on changing a password, refer to 8.7.7.3 Changing the Password.

Confirm password @
Passward .l'l'l'-l'l'l'l'
Drive 1; FC-302 5. 50K\W 380V-380V
Confirm to all drives

Figure 167: Password Entry Dialog

4. Press OK to continue OR press Cancel to discard the process and perform a rollback.

e30bc945.11

D NOTE: When writing to a device in blank state, the user is prompted to provide a new password for the device.

Have the appropriate default password available at hand.
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Please review the Safety Parameter configuration in the following drives. To approve the safety 3'\
configuration press Approve. Press Cancel to cancel the process. B

1; FC-302 5.50KW 380V-480V

Parameters

D Name ‘ New values Received values =
410  Measured Speed Source | Safe Option | Safe Option &
411 Encoder Resolution 410 (410

412 Encoder Direction Clockwise | Clockwise

413 Gear Ratio 1.0022 110022

4714 Feedback Type With direction info With direction info

15 Feedback Filter 20000 200.00 =
CRC

CRCALT:  A63Ehex CRCMCT10:  AB3Ehex

Approve Cancel

Figure 168: Configuration Approval Dialog and Summary

Drives The top section of the summary Parameters This section details all the updated
shows all drives affected by the parameters that were written to the
write procedure. If there are multiple drive.

drives, press the drive titles in the
window to update parameters and
CRC accordingly.

ID The parameter ID written. Name The name of the parameter written.

New values The value of the parameter that was ~ Received values The value that was received from the
designated to be written to the drive. drive after the update procedure. This
This column must have the same column must have the same value as
value as Received values. If not, an New values. If not, an error is shown.

error is shown.

CRC This section shows the CRC values
that were generated from the
application side and the drive side.
These values must match. If not, an
error is shown.

5. When the configuration approval pops up, review the included summary.

6. Click Approve to confirm the changes and close the dialog window, OR click Cancel to discard the process and perform a
rollback.

3 When the configuration is approved, the commissioning report is generated and shown.
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Commissioin gReport
o) o)

« After the configuration for each machine,
o After changes to MCB15x parameter values

o After changes to the machins (as per appicable standards and regulations|

e€30bc947.11

indvidual step of t
« Note the checksum of the MCB15x parameters in your records.

d

he test

« Do not release the system uness the system has successhily passed al indidual steps of the test
« Restartthe drive and check that the motor runs normaly.

3201 SAFETY FUNCTIONS OF THE DRIVE

Safety Functions Test procedure Approved @

1. SS1 function must be enabled

via DIt

Check the
against the.

2. No safty faults and alarms.
3. Run the diive

4. Ensure that the correct drive is
running

Safe Stop 1 ramp based
(ss1)

s braked and stopped by the
i brake (i available and

Figure 169: Commission Report Review, Save, and Print Dialog

7. Click Save to save the commission report in Rich Text Format.
8. Click Print to print the report.

9. When the commissioning process is complete, press [Reset] on the drive to reboot.
8.7.6.2 Commissioning Report

During the commission process, the commission report is generated based on a fixed template within the VLT® Motion Control Tool MCT
10 application. The report contains all data written to the drive.

The report is generated during the write-to-drive procedure and the data is gathered at the moment the report is generated. This report
contains the functions that must be tested, refer to the VLT® Safety Option MCB 15x Installation Guide and the VLT® Safety Option MCB
152 Installation Guide.

The contents and structure of the commissioning report are as follows:

e  General introduction - general information and details about the report itself.
« Commissioning configuration - details regarding the commissioned setup and parameter configurations.

o Commissioning test - specific testing scenarios for the current setup. This section also contains CRC check procedure descriptions.
8.7.7 Operation

8.7.7.1 Using the Diagnostics Function
Procedure
1. Open the Safe Plug-in for VLT® Safety Option MCB 15x Series plug-in interface in network online mode.

2. Click Administration in the upper section of the interface.

The Safe Plug-in for MCB 15x Administration Window opens.
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Diagnostics | Reset
Download event log file.
Password:

Download

Figure 170: Safe Plug-in for MCB 15x Administration Window

e30bc948.11

3. Enter the Safe Plug-in for MCB 15x password configured for the drive.

4. Click Download to download the Safe Plug-in for MCB 15x event log.

5. Select a location to save the log file. The log is presented in simple text file format.

8.7.7.2 Using the Reset Function

D NOTE: Resetting the device restores factory settings and erases any customized configuration on the device. To ensure

rollback possibility, back up the customized configuration before resetting.

Procedure

1. Open the safe plug-in for VLT® Safety Option MCB 15x Series plug-in interface in network online mode.

2. Click Administration in the upper section of the interface.

3. Click the Reset tab header to open the Resettab.

:) The Reset Password window opens.

Safe Option Administration

| Diagnostics | Reset -

Drive.

Reset password:

You are about to reset Safe Option password and
configuration in the drive! This action can not be undons!

[¥] Yes, I want to reset Safe Option Configuration in the

Reset

Figure 171: Reset Password Window

4. Tick Yes, | want to reset Safe Option Configuration in the Drive for the drive to continue.

€30bc949.11
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5. Enter the master password configured for the drive to continue.
6. Click Reset to reset the drive password and configuration.

7. Press [Reset] on the drive to reboot.
8.7.7.3 Changing the Password

When working with the safe plug-in for VLT® Safety Option MCB 15x Series plug-in in network online mode, Change password is shown in

the information area of the plug-in interface.

New password

e30bc950.11

Current password:
MNew password:

Confirm new password:

MNotes

Current password length must be 8 characters.
New password length must be & characters.

Drive: 13 FC-302 5. 50KWY 380V-480V

Cancel

Figure 172: Safe Plug-in for MCB 15x Password Changing Window

Procedure
1. Click Change password.
2. Enter the current password into the Current password field.

3. Enter the new password into the New password field. The password length must be exactly 8 characters. The password is case

sensitive.
4. Confirm the new password by entering it again into the Confirm new password field.
5. If necessary, select the option Confirm to all blank initial drives to apply the new password to all new drives in the network.

6. Click Cancel to discard the procedure.

8.7.8 Status Plug-in

The Status plug-in is an online plug-in that shows the digital status words, control words, and alarm words.
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= _‘@ 1; FC-302 11.00kW (P11K) 330V-480V

E-E All Parameters

sl Smart Logic

r+| Clock Functions

. [ Timed Actions
#y Preventive Maintenance
Bl Drive File System

A Service Log

-3

..... 4 Drive Control

Figure 173: Selecting the Status Plug-in

----- {': Condition Based Monitonng

e30bt867.11

The plug-in only shows the available parameters. For each control word and status word, it shows the value in hex, reference, and control

word profile. The plug-in shows all bits. Green LEDs indicate active bits (value = 1), while gray LEDs indicate inactive bits. The highlighted

text shows the meaning of the bit status.

B untitied - MCT 10 Set-up Software

File Edit View Inset Communication Tools

Options  Help

NEH &R %=l eN @« r o

o) =t Network
8 aucom
8§ opvi
B ether
(- | Senal
= B use1
-4 1; FC-302 11,00kW (P11K) 380V-480V
41 £ All Parameters
A Alarms
4+} Smart Logic
5 [0 Clock Functions
Timed Actions
2 Preventive Maintenance
B Drive File System
B SenvicelLog
&
%3 Drive Control
= Condition Based Monitoring

N ———

i}
i}

OPOPOOQOOOQ o000 Se

Control Word

©® sto
® bt
@ 52

Bit3
Bit4

BitS

eo0o0Q0Q® ©OOOOCO
@
-l

L
2 2
2 &

® Btis

Figure 174: Example of Bit Status for Control Word

Status Word

Control Word: 43Chex

Digital Input  Digital Qutput [bin]

Reference %: 0.0%

[

Data invalid

No function

Relay Output [bin] ~ Ext. Status Word

External selection LSB

External selection MSB

Start

Reset

Jog

Ramp 2

Relay 01 active

Relay 02 active
Selection LS8
Selection MSB

Reverse

e30bt868.11

Ext. Status Word 2 Maintenance Word

Control Word Profie: FC profie

P

An information symbol in the left column of the screen indicates that a parameter has extra information. See Figure 174 for an example.

Click the information symbol to get information about a bit.
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Bits D0/01 %
Bits 00 and 01 are used to select between the 4 reference values, which are e}
pre-programmed in 3-10 Preset Reference according to table, %
Prog d ref. F ter Bit 01 Bit 02
value

i 3-10 Preset 0 0
Reference [0]
3 3-10 Prasat 0 1
Reference [1)
3 3-10 Presat 1 0
Raferance [2]
4 3-10 Presat 1 1
Reference [3]
NOTICE

Make a selection in 8-56 Preset Reference Select to define
how Bit 0001 gates with the corresponding function on
the digital inputs.

Figure 175: Example of Bit Information

Control Word ' Status Word 1 Digital Input ; Digital Output [bin] | Ext. Status Word | Ext. Status Word 2 Maintenance Word |

Maintenance Word: FFFFFFFAhex

e30bt870.10

@ Bito | Motor bearings | Q© Bit16 | Maintenance Text 3 |
O Bit1 | Pump bearings | Q© Bit17 | Maintenance Text 4 |
© nit2 | Fan bearings | QO sit1s | Maintenance Text S |
O Bit3 I Valve | QO Bit19 | Reserved |
O Bit4 [ Pressure transmitter | © Bit20 | Reserved |
P TE e 1 P — T 1

Figure 176: Example of Maintenance Word

Confrol Word Status Word Digital Input Digital Output [bin] Relay Output [bin] E E
3
Digital Input: 000 100000Ckin el
S
[
® s | Digital input terminal 33 |
© o1 | Digitalinput terminal 32 |
@ o2 ‘ Digital input termnal 29 |
® B3 \ Digital input terminal 27 |
® B4 ‘ Digital input terminal 19 |
® &its ‘ Digital input terminal 18 |
0 o [
® st7 | WIeME 0 emma0s |
@ &its ‘ WLT®MCE 101 GPIO terminal X30/3 |
@ sits ‘ VLT®MCE 101 GPIO terminal X30/2 |

Figure 177: Example of Digital Input

D NOTE: When bit 6 is active, the signal on DI 37 is inactive, meaning that there is no signal present on the input.

Status plug-in used with fieldbuses

All fieldbuses supported by VLT® Motion Control Tool MCT 10 support the Status plug-in. While the plug-in is open, MCT 10 reads the
visible parameter constantly. This way, the plug-in updates automatically when values change.
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Loss of communication

If communication is lost, the plug-in turns yellow and sends a notification. The latest values are kept as they were before the

communication loss. When communication is recovered, the plug-in recovers automatically.
8.7.9 Drive Control Plug-in

8.79.1 Overview of the Drive Control Plug-in
The plug-in is supported by serial communication and USB.
For the plug-in to work, it is required to be connected to the drive that should be controlled.

To open the plug-in, select Drive control in the structure in the left window.

=4 1; FC-302 11.00W (P11K) 380V-480V
2= All Parameters
¢ Alarms
e} Smart Logic
¥ Clock Functions
Timed Actions
& Preventive Maintenance
Bl Orive File System
&l Service Log
£ Status

¥ Drve Contrl

r_ Condition Based Monitoring

e30bt961.11

Figure 178: Drive Control in Structure

A temporary page opens for accepting risks and configuring important parameters.
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A WARNING AND DISCLAIMER!

If you continue, you will trigger the necessary commands to start the motor connected to the drive. Any remote
operation is at your sole risk. Ensure that it is safe to start the drive and motor before continuing. In case of a lost
connection for any reason, you may lose control of the drive and motor. Ensure that the site of the drive and motor
is monitored during the remote operation.

Failure to ensure the safety of remote operation may cause serious accidents resulting in personal injury or damage
to property. In no event shall Danfoss be liable for any direct, special, indirect or consequential damages,
whatsoever, including, without limitation, damage to property, personal injury, damages for loss of savings or profits,
or loss of data arising out of a failure to comply with these requirements.

During a control session following parameters (P8-01, P8-02 and P8-03) are temporarily changed. They are restored
when the session is over. In case a system crash occurs while the control is running, power-cycle the drive to
restore its state before the control session.

All parameters in the grid below must be read and validated at least once to enable launching the control session.

[T] 1 accept the risks

Launch Drive Control Cannot launch when motor is running

Parameters
Parameters shown here are automatically set to values necessary to make Drive Control work in the current set-up.
The set-up is determined by parameter 10.

If Multi Set-up or Factory setup is active, user has to select the set-up manually.

Set-up: |2 = |

D Name Current value Change to Unit
010 Active Set-up Set-up 2

015 Readout: actual setup il

302 Minimum Reference 0.000 Hz
303 Maximum Reference 1,500.000 Hz
410 Muotor Speed Direction Clockwise

&01 Control Site

802 Control Source

803 Control Timeout Time

804 Control Timeeut Functicn

810 Control Profile
Figure 179: Risks to Accept

Digital and ctrl.word
FC Port

1.0

Off

PROFIdrive nrofile

Controlword only

8.7.9.2 Launching the Drive Control Plug-in

Prerequisite: To be able to launch the Drive Control plug-in, it is required to accept the risk.

Procedure
1. Tick /accept the risks.
2. Click Launch Drive Control.

/|1 accept the risks:

Launch Drive Control

Figure 180: Launch Drive Control Button

:) The Drive Control window opens.

e30bt963.10

e30bt962.10
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Pt rive Control i

E—

—

~ Contral Request | Stetus
© Oso | ol | 1 (i) Bit0 Contral not ready Control ready
@ DO | oFF 2 ] oN2 i Bt1 Ddve ot eacly Drive ready
O Owm: | OFF 3 | oN3 (i ] Bit 2 Coasting Enable
O Dms | Coastng | No coasting (i ] Bit 3 No error To
O BOms | Quick stop | Ramp (i ] Bit4 oFF 2 o2
O Oms | Hold frequency output | Use ramp (i ] BitS OFF 3 on 3
@ Des | Ramp stop | start (i ) Bits Start possble Start not possble
@ o= | No funcoen | Resst (i ] Bit 7 No warring Warning
O Oms | Jog 10FF | Jg1oN () Bits Speed » reference Speed=reference
O D= | Jog 2 OFF | Jg2CN (i ] Bits Local operation Bus contral
O @ew Data brrald | 2o (i ] Bt 10 Out of requency it Frequency imit ok
O DO=su | Mo function ] Slow down (i ] Bit 11 No cperation T cperation
0 Dan | TR ] Eatehip (i ] Bit 12 Drive 0K Stopped, autostart
O oOms | Parameter setup | Selection L5 @ oms o s i
0 Oms | ) | Resiclas i ] Bit 14 Torque OK Torcue exceeded
0 Do | DT ] EEe (i ] Bit1s Timer 0K Timer excesded
Request in hex
PPO3 [4Byte] s
CwW  REF  PCDZ  PCD3  PCD4  PCDS  PCDS  PCD?  PCDE PCDS sw Mg Ro2  pos pood el i e o
oooo (0000 |[oooo  |[oooo |[oooo |[oooo |[oooo (oo | [oooo { - — - — — - — -
~ Reference [X8000 .. OXTFFF] T
Dec: 0 -32768..32767 % 0 -200,,200 { N S
(o o o e e v s ||| (T e —
Control state:  Stopped
Last update:
I Update outgong request } | Start control stop control i

Figure 181: Drive Control Window

8.7.9.3 Setting the Control Word

At launch, the control word is set to 0400 but is not yet sent to the drive.
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Procedure
1. Setthe control word in 1 of 2 ways:

- Use the checkboxes.

&% Drive Control =
O
(<))
- Control Reguest %
© Osio Refer
9 ot Refer
© Do o
£ Osats c
§ Oos @
O Oes Hold ouy
€ Osis Ra
O Oz Mo
Figure 182: Checkboxes for Setting Control Word
- Type the value directly in the Request in Hex field.
- Request in hex e
oo D ol [t}
PPO3 [< Byte] g
S
CTW REF PCD2 PCD3 PCD4 PCDS PCDS PCD7 PCD8 PCD9 D

Qgoo [W(nlaln} 00

Figure 183: Type in the Value Directly

:) The control word is now set.
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£% Drive Control X

Control Request Status
0 Do | Reference vaie | External selection S8 0 om0 | Control not ready \ Control ready
©® Os | Reference value | External selection M58 0 o | Drive not ready | Drive ready
© Ooz | DC brake | Ramp O ©mn: | Coastrg | Enable
O Oms | Coastng \ No coasting O o= No error [ o
O Dses | Quickstop \ Ramp O ©os | No aror \ Error (00 trip)
O Oms | Hold output frequency | Use ramp O o= | Reserved |
® Do | Ranp stop \ Start 0 ©s: | o error \ Triplock
O Owmr | No function | Reset O ©n | No warning | Warning
@ Do | No function \ Jog 0O ©s: | Speed # reference | Specdareference
O Do | Ramp 1 | Ramp 2 O o Local operaton [ Bus control |
O Bsto Data invald | Data vald 0 o= Out of frequency lmit [ Frequency lmit 0K |
@ DOsu | o function \ Relay 01 active O ©nu | P ‘ P
© Omn | No function | Relay 02 active O onnu | o ‘ ] st
O DOos | Parameter setup | SefesNon L5 O ©ons | Voltage OK | Voltage exceeded
@ Osw | Parameter setp | Selection MsB 0 ©unu | e ‘ b
0 Daess | L) ‘ heye 0 ©®sitis I Timer OK ‘ Timer exceeded

Request in hex

PPO3 [48yte] o s i

AR o PO S PN O BCRG  nh g e E R Pcha ‘ STW  FRQ  PCD2  PCD3  PCD4  PCDS  PCD6  PCO7  PCDB  PCDS ‘
[os0dJ[oooa | 000 os08 0000

Reference [0x8000 ., Ox7FFF] Actual output frequency
Dec [0 | -32788..32767 : [0 | -200..200 ‘ i el ‘

Currert outgoing request Connection

Ccw  REF PCD2  PCD3 PCD4 PCDS  PCDS  PCD7  PCD PCD9

0400 0000 i ‘ Profile: FC profile Bus: USB 1 Address: 1 ‘

Control state:  Stopped
Last update:
Update outgoing request Start control Stop control zz’gﬁ ;:4

Figure 184: Control Word Set

8.7.9.4 Starting Drive Control

Prerequisite: Set the control word before starting the drive control.

Procedure

1. Click Start control.

:) The plug-in starts sending the control word and then reads the status word.

Control state: Stopped

Start control

Figure 185: Start Control Button

Stop control

e30bt968.11

:) The control word is sent cyclically until clicking Stop control or until communication fails. The control state bar runs while the

control word is being sent.
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Control state: Running I I I I I I I I I I I

e30bt970.11

Start control Stup co I‘ltr&|

Figure 186: Control State Bar Running

After a successful reading of a status, a notification is sent.

Last update:
13:25:24.643

9 Success

Figure 187: Last Status Read Successfully

e30bt971.11

At loss of communication, the bits of the status view turn yellow, and an error appears.
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e30bt972.10

| - Status
:l ON 1 O esto Control not ready
:l ON 2 O e Drive not ready
| ON3 | 0 @ sit2 Coasting
:l No coasting O Osts No error
:’ Ramp O ©st: OFF 2
| Use ramp ||| @ O©sts OFF 3
| Start ||| @ Osts Start possile
| Reset || @ ©Ostr No warning
| Jog 10N ||| @ @®sts Speed # reference
| sifz | @ Osts Local operation
| Data vald | ©® Ostwo Out of frequency limit
I Slow down | O eesn No operation
I (£ | O esin Drive OK
| s | O Osts Voltage OK
:l Selection S5 O estn Torque OK
:l s O ests Timer OK
PPO3 [4Byte] ~ e
D5 PCD6  PCD7  PCDB  PCD9 W MO P2 B3 P4 PODS
o0 |[oooo | [oooo | [oooo | [oooo o = —
S m
0 -200..200 ey s
~ Connection
& ic_?s lf_w P?a T_Dg Profie: PROFIdrive profile Bus: Serial
Control state: Running  |HNNNNNNN
Last update:
17:18:38.048

Start control

Stop control

@ 05 API error. Check drive connection (0xE0000005)

Figure 188: Loss of Communication
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Last update:
14:22:40.102
0 Accessed object is in an ilegal state. Thedk drive connection (IED00 1006)

e30bt973.10

Figure 189: Error at Loss of Communication

8.79.5 Changing Control Word Bits

Control word bits can be changed while the control word is being sent. While changing the control word, the values of Request in hex and
Current outgoing request differ.

Request in hax

PPO3 [4 Byte] g

| CTW REF PCD2 PCD3 PCD4 PCDS PCD& PCD7 PCD& PCDA
| :

Reference [0xB000 .. Ox7FFF]
| Dec: [4,096 | -32768..32767 %; |25.0 | -200..200

Current outgoing request

cTw REF PCD2 PCD3 PCD4 PCDS PCD6 PCD? PCDa PCD9

IFF4 0000 - =2 =2 ==

Control state: Running IR
Figure 190: Request in Hex

Current outgoing reguest i

cTwW REF PCD2 PCD3 PCD4 PCDS PCD& PCD7 PCDE PCDS g

¥FF4 0000 @ — b == =i = = = o 3

Figure 191: Values of Current Outgoing Request

Procedure
1. Enter the new value of the control word.

2. Click Update outgoing request.

Update outgoing request

e30bt974.11

Figure 192: Update Outgoing Request Button

c After clicking Update outgoing request, the values are the same.
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- Request in hex - -
2903 [4 Byte] 5
2
R
cTwW REF PCD2 PCD3 PCDG D7 PCD8 PCD9 ’
|3FF4 | |_1|:u:u:|

Reference [0x8000 .. 0x7FFF]

Dec: [4,098 | -32788..32787

Current outgoing request
cTwW REF PCD2 PCD3
IFF4 1000 F---

Figure 193: Values Aligned in Request in Hex and Current Outgoing Request

8.7.9.6 Changing the Reference
Procedure
1. Change the referencein 1 of 2 ways:
- Enter the hex value directly in Request in hex.

- Enter the value in either decimal or percentage.

Values out of range are shown in pink.

%% -II}I}|

Figure 194: Value Out of Range

-200, . 200

The Update outgoing request button is disabled until a valid value is set.

8.7.9.7 Open Drive Control Plug-in

e30bt978.11

Control state: Running

PCDE PCD7 PCDE PCD9

When the Drive Control plug-in is open, the bus is locked, and it is not possible to scan or change parameter values.

It is possible to create a scope folder in a project that allows monitoring of relevant parameters while changing the control word via Drive

Control.
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B Untitled - MCT 10 Set-up Software

File Edit View Inset Communication Tools Options

NEH £E®2a@E| 8 % - | @ 2|1

==k Network Foldle
¢ i- B aucom

B op-v1

B ether

- B Serial

- B USB1

+- B UsB2

] Project]

Figure 195: Create Scope Folder in Project

e30bt979.11

Once the Drive Control plug-in is closed, the control word is restored to the value it had before starting the plug-in. Also other
parameters are only changed temporarily.

D NOTE: Control word and other parameters used by Drive Control are written to flash instead of EEPROM. When power
cycling the drive, these values are restored to the values they had before the Drive Control was started. If Drive Control of
VLT® Motion Control Tool MCT 10 closes abnormally, the parameter restore process is not done. To restore the values after
an abnormal shutdown, power cycle the drive.

8.7.10 Decoder Plug-in

8.7.10.1 Purpose of the Decoder Plug-in

Use the Decoder plug-in for decoding Safe Option log files. The decoded log files are shown both inline (all information shown in 1 line)
and as an overview of a selected line.

8.7.10.2 Starting the Decoder Plug-in
Procedure
1. Click the Tools menu.

2. Select SafeOption Log Viewer.
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Tools ] Options Help

e30bt984.10

m

(%3]

m
i

Update VLT Sofiware Customizer support...
Update Dnve support ...

VLT5000 Conversion Wizard...

VLT6000 Conversion Wizard...

Import drive from Excel...

Import drive from Excel and write...

Manage motor db ...

Manage Sensorless Pumps db ...

0SS Creator...

Export CSV/Master Files ...

Drive Converter Tool *
Soft Starter Discover and Configuration Tool

I SafeOption Log Viewer

Figure 196: Selecting the Plug-in

3. Click Browse to select a file.

V. Loghiunine 03 bt Reessc:Dec 162020 103423 - o x

=

e30bt985.11

Figure 197: View of the Log Visualizer

4, Click the arrow button to expand the log area or the explanation area.

Use this small button to move expand
log area or explanation area
LOG AREA EXPLANATION AREA

Figure 198: Expanding the Views

€30bt986.10

e safe output Switch 2
sate output suitch 2

e Safe Output Switch 2

e30bt987.10

e Speed Linit SIS A; Monitored Speed high (RPW): 563; SL
Tolerance Error Measured Speed (REW): 131; &

Figure 199: Log File Shown in Log Visualizer

Files that require decoding have a 1-line explanation in the explanation area (right window). To get a better overview of a failure
description, select the failure to see an overview of the description at the bottom of the window.
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INT FAIL,079,REACT STO ,0000000000000000,000000:02:13 Internal Failure No SPI Communication

e30bt988.10

Figure 200: Failure Shown as Inline Text

e30bt989.10

Figure 201: Overview of Failure Description

8.7.11 Condition-based Monitoring (CBM) Plug-in

8.7.11.1 Overview of the Condition-based Monitoring Plug-in

The CBM plug-in is an online-only plug-in for intuitive and progressive setup and monitoring of the CBM parameters. For project drives,
CBM parameters can be reviewed in a graphical format.

For the plug-in to function properly and for CBM parameters to be available online, a drive with CBM support and a valid CBM license
must be connected. To use CBM with project drives, a drive with the same type code and a valid CBM license must have been connected
previously. This allows the license information to be cached on the computer and reused for project drives.

CBM parameters can be configured using either the LCP or the CBM plug-in. However, it is not recommended to edit CBM parameters
through both interfaces simultaneously, as this may result in conflicting changes.

Once the plug-in is configured, parameter groups 45-** Condition Based Monitoring to 48-** CBM Applications appear in the left-hand

view.
For more information about condition-based monitoring, refer to the VLT® Condition-based Monitoring Programming Guide.
8.7.12 Service Log

The Service Log plug-in is available offline. It enables reading from the drive in the right view of the VLT® Motion Control Tool MCT 10

screen.

Pressing Read from drive overwrites any log files that are already in the log.

NB! "Read from drive" causes Service Log folder contents in MCT10 to be overwritten!

e30bu309.10

Read from drive

Figure 202: Read from Drive Overwrites Log Files
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9 VLT® Software Customizer

9.1 Introduction

9.1.17 Overview of the VLT® Software Customizer

The VLT® Software Customizer is available from VLT® Motion Control Tool MCT 10 version 4.00. The tool enables customization of the

drive by modifying or creating unique splash screens, initial values, and SmartStart wizards.

The plug-in contains 3 independent features:

e SplashScreen: Add a custom logo that is shown during initialization of the drive. The SplashScreen supports:

o jpeg.
o png.

o bmp.
o gif.

e InitialValues: Define unique parameter default values based on application needs in a customer-specific initial values (CSIV) format.
Every time the drive is initialized, it starts with the custom values.

e SmartStart: Create custom SmartStart wizards that guide through predefined application steps, which simplifies the commissioning

process.

Furthermore, it is possible to write to the drive and test in the simulator. The Write to drive function writes files that have been created
or imported into VLT® Software Customizer. Test in simulator launches the LCP simulator for simulating a connection to a drive. In the
Settings menu, it is possible to show or hide the disclaimer.

Testin
Writetodrive  simulator

e30bt881.10

m&
X [ Settings
Software Customizer 'ng

Figure 203: Tool Tips for Navigation and Support

VLT
Software Customizer

e30bt882.10

Figure 204: A Mouse-over Highlights the Area Pointed at

When doing a mouse-over on 1 of the 3 features, the feature is highlighted, and a button is available. Click the button to open the

functions currently available for the selected feature.

Figure 205: Button for Opening Available Functions
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e30bt885.10

New from blank
Edit

Select from library

Figure 206: Example of Available Options for a Feature

9.1.2 Activation Key

The VLT® Software Customizer is an advanced tool that requires an activation key. To obtain the activation key, contact the local Danfoss
representative.
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The VLT® Software Customizer is a feature within VLT® Motion Control Tool MCT 10
(v4.0.0 or higher) that enables the ability to customize your drive by modifying or
creating unique Splash Screens, Languages, Initial Values and Smart Start wizards.

SplashScreen — Add a custom logo that is displayed during initialization of your drive.
Supported image files: JPEG, PNG, BMF, GIF.

LanguageChanger — Create custom drive languages or change existing texts to better
fit your business needs.

InitialValues — Define unique drive parameter default values based on your application
needs in @ Customer Specific Initial Values (CSIV) format.

SmartStart — Create custom Smart Start wizards that quide the user through
predefined application steps which simplifies the commissioning process.

Activation key

Figure 207: Dialog Box for Entering the Activation Key

9.1.3 Disclaimer

When the activation key is active, a disclaimer appears.

DISCLAIMER: Any customization or modification is at your sole risk.
Danfoss expressly disclaims any liability for customizations and
modifications performed using the VLT Software Customizer,
including but not limited to modifying the Danfoss LCP and

e30bt887.11

parameter name. You are solely responsible for any costs,
expenses, damages and errors caused by any customization or
modification. By continuing, you agree to this disclaimer and the

End User License Agreement.

Figure 208: Disclaimer

Click OK to make the disclaimer disappear until the next restart of VLT® Motion Control Tool MCT 10.

To avoid seeing the disclaimer at each start-up, tick the Do not display again.

9.1.4 Changing the Disclaimer Settings

The settings for the disclaimer can be set at a later point.

e30bt886.11
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Procedure

1. Select Settings in the top menu.

®
mjoﬂware Customizer

e30bt888.10

- Tick and click OK to show the disclaimer at each start-up.

- Remove the check mark and click OK not to show the disclaimer at each start-up.

VLT® Software Customizer Settings @

e30bt889.11

v Show disclaimer at start of every session

9.2 SplashScreen

Use the SplashScreen tool to create images to be shown on the LCP while the drive initializes.
Either create a splash screen from new, import an existing SplashScreen file, or import a picture.
9.2.1 SplashScreen Menus

9.2.1.1 New from Blank
Procedure

1. Select New from blank to open the editor with an empty project.
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®
mSoftware Customizer

e30bu987.10

SplashScreen - Preserve original

No image

LanguageChanger - Preserve originals
No dictionaries

InitialValues - Preserve original Wipe Original

No table

SmartStart - Preserve original

No diagram

Figure 209: Selecting New From Blank

B spiashscreentaior ol . —
=
New SplashScreen Image - Untitied oo X cance S
i, (e}
. - /| “ 5
BREE v : EE M = | )
e}
o
m
[

Figure 210: Empty Project in Editor

2. Use the different tools in the menu to create the drawing. Width increases/decreases brush line thickness, left mouse button is
for freehand line, right mouse button for straight lines.
Width of

brush to Continues Cancel
draw Eraser tosave workflow

ﬁNMSM@ME-@ . X Cancel
Past =
e | - [ - KR zoom: 10 [T abour

T R

Redo Brush Clear  Zoom of LCP area

Undo

e30bt891.11

Figure 211: Drawing Tools

3. Whenfinished, click Continue.
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4. Inthe dialog box, enter a file name and click Finish. Clicking Back returns to the editor, clicking Cancel cancels saving of the file.

@ VLT® Software Customizer ﬁ

New SplashScreen Image

01 -HllUntitled

< Back Cancel

Figure 212: Dialog Box for Saving a SplashScreen Image

e30bt892.11

9.2.1.2 Select from Library
Procedure

1. Click Select from Library to open an already saved SplashScreen file (*.spla).

Select from Library is also used for editing already saved SplashScreen files.

9.2.1.3 Import
Use the import function for importing pictures to the SplashScreen.

The import function allows import of:

e jpeg.
e jpg.

e bmp.

e png.

o tif.

o gif.

e spla.

e splash.

At import, the picture resizes to fit the LCP. If the entire picture is not visible, set the threshold value of the imported image.
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The quality of the picture can be improved further by using the brush.

Figure 214: SplashScreen Improved with Higher Threshold Values
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e30bt896.10

3 .=s=§’iai==ai’iai

Figure 215: SplashScreen Improved with the Brush Tool

When the picture is saved, the SplashScreen is added into the VLT® Software Customizer project along with a date and time stamp. It is
possible to edit and save more SplashScreen files, but only 1 appears in the project.

SplashScreen
Danfoss_Logo

Revison: #£1 09.06.2017 01:39:59

e30bt897.11

Figure 216: SplashScreen and Preview Added to Project

Adding a SplashScreen to the project, changes the menu to offer the functions in Figure 217.
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e30bt898.10

New from blank
Edit
Select from library

Import
Rename
Open Folder

Remove

Figure 217: Functions in the SplashScreen Menu

9.3 LanguageChanger

The LanguageChanger enables editing or creating a language by translating group names, subgroup names, help texts, and parameter

names.

When there is no file in the project, the menu is the same as in SplashScreen.
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e30bu264.10

VLI
Software Customizer

SplashScreen - Preserve original

No image
New from blank

Select from library

LanguageChanger - Preserve originals
No dictionaries

Import

InitialValues - Preserve original
Wipe Originals

No table

SmartStart - Preserve original

No diagram

Figure 218: Overview of the LanguageChanger Menu

9.3.1 LanguageChanger Functions

9.3.1.1 New from Blank

Selecting New from Blank opens the editor.

The editor contains tooltips about the Base Dictionary and the Base Dictionary Function.
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7 - 1 your new dicionary will be in English or a version of it,
Initiaiize New Dictionary [ just dick Start button to proceed.

b in ; select the

' 1f vour new dichionary il NOT be in Endgiish,
New LanguageChanger Dictionary @ _’ bﬁmvﬁﬁﬁﬂ m.orahﬂg::dﬂ;ed

e30bu265.11

Start bution.

| If suitable hase dictionary for your new prospective

Base Dictionary: Base Dictionary Function: lanquaae: could NOT be found, your goal will be

r intemabonalzation beyand factory language padk, in
Engish > | Blanks fall back to base (defauit) "| which case you should dick Start while leaving bazs

dictiomary selection to Fngish.

Start You can rely on defaudt bass funcion that will give best
creational start in most usecases. Please see tooltip of
Base Dictionary Function for alternative intislization

methods.

In all common usecases, def s the recommended function, in
which case any remaining gaps m your dictionarny will fall back to the

selected base

via selected base fu
of Base Dictionary Func If in addition, you prefer to copy all texts over to yi

description of vanous functions can do 30 by selecting "Prefill new dictionary from base

You can also select "Show base content for peference only” in which

case original texts are sho
in your dictionary will fall back to factory English

min your selected language, but the gaps

Mote that, you can always change the language in which editor
shows onginal texts wia Advanced Settings of editor. This will nesther
affect the content of your dictionary nor its fallback language.

Figure 219: Tooltips in the Editor
Base Dictionary

Use the Base Dictionary for selecting which dictionary (LNG file) the LanguageChanger should load. For example, for translating into
Spanish, select Spanish in the Base Dictionary. The LanguageChanger then loads parameter names, help texts, and other texts in Spanish.

Base Dictionary Function

Use the Base Dictionary Function for defining if the LanguageChanger should prefill the translations with texts from the Base Dictionary. If
selecting Blanks fall back to base, the LanguageChanger leaves the translation field empty.

Parameter group display name: E
Main Menu Fallback to factory English §
Ke)
o
o
[
Figure 220: Example of Base Dictionary set to English
Parameter group display name: 2
~N
Hauptmeni German 2
-g
o
m
[

Figure 221: Example of Base Dictionary set to German

If selecting Prefill new dictionary from base, the LanguageChanger prefills the translation field with texts from the Base Dictionary.

Parameter group display name:
Main Menu Main Menu

e30bu268.10

Figure 222: Example of Prefilled Translation Field with English Base
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Parameter group display name:
Hauptmend Hauptmenl

e30bu269.10

Figure 223: Example of Prefilled Translation Field with German Base

After selecting Base Dictionary and Base Dictionary Function, and after pressing Start, the LanguageChanger opens.

f -
BB LanguageChanger (FC-302 08.10) L] ) [ | ©
g
New LanguageChanger Dictionary - Untitled L e X Cancel ~
>
el
Mariangs show progress of modification 2
e s o R ——— ——
B search Fiter B sdvancedsetings | H aout...
o F MainMenu | Language name on LCP Engish Engish” 5 & reserved name
& 0- Operation / Display
F 1 Load and Motor Parameter group display name:
f 2-" Brakes M Meruy It facte ? O (Auxdt)
& 3. Reterence / Ramps
& 4 Limits / Warmings
@T 5-** Digital In/Out
& o anstog ivou Help test:
g Presents & choice It with full sccess 1o 0 f
& 1 controliens D P ot
F 8- comm. and Options priamiy

? 13" Smart Logic
F 14 special Functions
F 15 Diive lnformation
F 16 Data Readouts
& 17" position Feedback
& 18- Date Readouts 2
P 22 Appl. Functions
& 23 Time-based Functions
& 30+ special Features
& 40 Special Settings
B £3- Unit Readouts

4 P QuickMenus
F Q1 My Personal Menu
P 07 Ouick Setun

Y

Right view with what can be modfiedtransiated
New dictionary

Left vew with parameters
Onginal Texts

Figure 224: Overview of the LanguageChanger

D NOTE: Language name on LCP comes from Base Dictionary. The name English is reserved for Danfoss. The name can be
changed, for example to English_Australia. This name is then shown in the LCP.

e30bu271.10

[ Advanced Settings J

Language name on LCP English_Australia

Figure 225: Language Name on LCP
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asic SettingsIEIEY

-01 anguage

Enalish_Australia

Figure 226: Language Name Shown on the LCP

Once Language Name on LCP is set, it is possible to start modifying and translating.

e30bu272.10

D NOTE: Not all parameters can be modified/translated. Parameters shown are the ones that can be modified or translated.

If clicking Cancel, a dialog appears.

E VLT® Software Customizer

Are You Sure you want to cancel?

Your edits will be lost.

e30bu274.10

Back

Figure 227: Cancel Dialog

Clicking OK closes the LanguageChanger without saving any changes.

Clicking Back goes back to the LanguageChanger editor.

When editing is done, press Continue and assign a name to the new dictionary file.

rﬁ VLT® Software Customizer ﬁ1
Edit LanguageChanger Dictionary
Tile:
< Back Finish Cancel

Figure 228: LanguageChanger Project Name

The name is for the specific LanguageChanger project and is shown on the dashboard.

e30bu276.10
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LanguageChanger (1) - Preserve originals

— EnglishAustralia

% Rewision: 22 13.12.2017 01:08:41

Figure 229: LanguageChanger Dashboard with Project Name

e30bu277.10

9.3.1.2 Search Filter

To easily find parameter names or texts to be translated, click the Search filter button.

=}
B Close Filter s
~
~
2
Search text: {"| Match case S
[}
Search from: [Onmal texts and my dictionary v

Figure 230: Search Filter

Select to search in:

e Original texts and new dictionary,
e Original texts only, or

o New dictionary only.

For example, searching for motor power only shows the parameters that contain motor power in the name or in the help text.

— T EET——T— o
B Close Fiter | B8 Advanced settings pe
. N
Language name on LCP Englsh_Australia 3
Search text: Motor power Match case g
f m
v [ - (9]
Search from: | Original texts and my dicbonary | Pa ter display name:
P ? Main Menu Motor Power [kw] Faliback to factory Englsh ﬁ
- g 1-** Load and Motor
4 ? 1-2* Motor Data
& 1120] Motor Power [kW] |
& 1121] Moter Power [HP] : :
i ; Enter the nominal motor power in kW Fallback to factory Englst ? OK (Audit)
.? 4-*= Limits / Warnings from the motor nameplate data,
bt MNote: Changing this parameter will
.?’ 13-** Smart Logic affect the settings of other
@' 16-** Data Readouts R

Figure 231: Search Result for Motor Power

9.3.1.3 Advanced Settings

Advanced settings contains tooltips for each possible setting and is helpful when creating a dictionary.
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°
|ES Hide settngs 2
g
Language name on LCP English_Australia ¢
Show original texts in: [Enghsh X ]
Markings show progress of: @ Modification Translation

("] Markings ignore audit
"] Enable audit trail of read only texts

("] setlanguage number [201..254]

C++ Locale ID english-uk
Windows Locale ID 2057
Unicode Lanugage ID 9

"] Increase line height

Figure 232: Overview of the Advanced Settings

Show original texts in:

Choose the language in which
editor shows original texts for your
reference.

e30bu281.10

This does not affect the content of
you dictionary ie. texts on LCP,

Figure 233: Tooltip Example

9.3.14 Audit
Clicking Audit accepts the original text as it is and marks it completed without modifications or translations.
9.3.1.5 Markings

To visualize the progress of translation or creation of a dictionary, LanguageChanger shows different markups.

?

J Text has been modified or translated.

Text has not been modified or translated.

‘ Text has been accepted as is via the Audit function.
L]

If Markings ignore audit is selected in the advanced settings, the marking only shows modified texts. All other texts are shown as
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?

94 InitialValues

Use InitialValues to create CSIV files. Without a CSIV file, all parameters are reset to default values during initialization of the drive. With a

CSIV file, parameter values are initialized with the values defined in the CSIV file.

®
WSoftware Customizer ml E 00

e30bt899.10

SplashScreen - Preserve original

No image

LanguageChanger - Preserve originals
No dictionaries

New from blank
InitialValues - Preserve original Select from library

No table

SmartStart - Preserve original

No diagram Wipe Original

Figure 234: InitialValues Menu

94.1 InitialValues Functions

94.1.1 New from Blank

Procedure

1. Select New from Blank to open an empty project in the editor.

Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466 | 193



Operating Guide | VLT® Motion Control Tool MCT 10 VLT® Software Customizer

4] initial Values Editor O e ©

- =}

New Initial/alues Table - Unttled o | continue> | [ xcancel S

2

[=3

Parameter filter | Initial Values %
D Name Setup1 Setup2 Setup 3 Setup 4 [unit [T« [ Apply project values

001 [Language English English English English =

Value

002 |MotorSpeed Unit | RPM RPM RPM RPM
003 |Regional Settings i i i
004 | Operating State at Po...| Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=old

010 | Active Set-up Set-up1 Set-up 1 Set-up 1 Set-up1
012 | This Set-up Linked to | Not linked Not linked Not linked Not linked

020 | Display Line1.1 Small |Speed [RPM] Speed [RPM] Speed [RPM] Speed [RPM]

021 Display Line1.2 Small | Motor current Motor current Motor current Motor current

022 Display Line 1.3 Small | Power [kW] Power (kW] Power [kW] Power (kW]

023 Display Line 2 Large | Frequency Frequency Frequency Frequency

024 Display Line 3 Large | Reference % Reference % Reference % Reference %

0250 | My Personal Menu 1 1 1 1

0251 | My Personal Menu 20 20 20 20

0252 | My Personal Menu 2 2a 21 2

0253 | My Personal Menu 2 2 22 2

0254 | My Personal Menu 23 23 23 3

025.5 | My Personal Menu 4 24 24 24

0256 | My Personal Menu 67 67 67 67

0257 | My Personal Menu 1551 1551 (1551 1551 - Reset selected parameter values to default

Figure 235: Example of Empty Project

2. To add parameters, double-click in a parameter and change a value. For example, add German to the CSIV.

New IValues Table~tumsdiad -9
Edit Parameter é
Parameter filter 001: Language :oa
D |Name Setup 1 j| Vvale °
001 |Language E IE lish -
002 |MotorSpeed Unit  |RPM s =
003 | Regional Settings ional Dansk
004 Operating State at Po.. | Forced stop, ref=old | Espariol Y
010 Active Set-up Set-up 1
012 This Set-up Linked to | Not linked
020 Display Line1.1 Small | Speed [RPM]
021 | DisplayLine1.2Small |Motor current Dlescription
022 Display Line 1.3 Small | Power [kW] Selectthe display languags. N
023 |DisplayLine2large |Frequency
024 |DisplayLine3large |Reference %
0250 | MyPersonal Menu__|1
0251 |MyPersonal Menu |20
025.2 My Personal Menu 21
0253 | MyPersonal Menu |22 o
0254 My Personal Menu 23
0256 My Personal Menu 67
Figure 236: Setting a Value for the CSIV File
3. Click OKto add the value to the CSIV file.
o
-
Parameter filter Initial Values I
o
]
D [Name Setup 1 Setup 2 Setup3 Setup4 [unit [~ [ Apply project values 5
001 Language D Deutsch Deutsch Deutsch E\ m
002 Motor Speed Unit RPM RPM RPM RPM | D) | A
003 Regional Settings I ional I ional I ional I ional P
004 | Operating State at Po... | Forced stop, ref=old | Forced stop, ref=old | Forced stop, ref=old | Forced stop, ref=old 001 Setupl Deutsch
010 Active Set-up Set-up1 Set-up 1 Set-up1 Set-up1
012 | ThisSet-up Linkedto | Not linked Not linked Not linked Not linked

Figure 237: Value Added to CSIV File

Alternatively, use filters to easily find parameters to add to the CSIV file. Search by the parameter name or ID.

194 | Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466



Operating Guide | VLT® Motion Control Tool MCT 10

Darifi

VLT® Software Customizer

-

Figure 238: Example of Using Filters for Finding Parameters

Initial Values Editor 5
2
New IntiaValues Table - Untitled ® 0 T
Parameter filter Motor
ID Name Setup 1 Setup 2 Setup 3 Setup 4 I Unit F
002 | Motor Speed Unit RPM RPM RPM RPM I
101 Motor Control Princi... |VWC+ WC+ VWC+ WC+
102 Flux Motor Feedback... | 24V encoder 24V encoder 24V encoder 24V encoder
107 Moteor Angle Offset ... |Manual Manual Manual Manual
110 Meotor Construction | Asynchron Asynchron Asynchron Asynchron L
111 Motor Model Std. Asynchron Std. Asynchron Std. Asynchron Std. Asynchron 3
120 Motor Power [kW] 0.25 0.25 0.25 0.25 kw
121 Motor Power [HP] 034 034 0.34 0.34 hp
122 Motor Voltage 230 230 230 230 v
123 Motor Frequency 50 50 50 50 Hz
124 | Motor Current 139 139 139 139 A i
125 Meotor Nominal Speed |1400 1400 1400 1400 RPM
126 Motor Cont. Rated T... |5.0 50 50 5.0 Nm
129 Automatic Motor Ad... | Off Off Off Off
139 Motor Poles 4 4 4
141 Motor Angle Offset 0 0 0
150 Motor Magnetisation... | 100 100 100 100 %
168 Motor Inertia 0.0000 0.0000 0.0000 0.0000 kgm'
190 Motor Thermal Prote... | No protection Mo protection Mo protection No protection -

To import a parameter available in the offline VLT® Motion Control Tool MCT 10 project, click Apply project values.

Apply project values

Figure 239: Apply Project Values Button

94.1.2 Removing Parameters

Procedure

1. Select the parameter to be removed.

2. Click Reset selected parameter values to default.

e€30bt904.10
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PM, non salient SPM

e30bt905.10

l Reset selected parameter values to default

Figure 240: Removing a Parameter

D NOTE: When resetting a parameter, other parameters may disappear from the CSIV file or change their values

due to dependencies.

94.1.3 Saving the CSIV File

Prerequisite: All values must be entered in the InitialValues editor before saving the CSIV file.

Procedure
1. Click Continue.

2. Inthe dialog box, enter a file name.

¥ VLT® Software Customizer ]

New InitialValues Table

Title: CSIV

3. Click Finish.

Clicking Back returns to the editor, clicking Cancel cancels saving of the CSIV file.

< Back Finish Cancel

€30bt906.10

3 When saving the CSIV file has completed, a preview of the file is shown in the project along with a date and time stamp.

InitialValues
csSIv

Revision: #1 09.06.2017 02:13:41

Figure 241: Preview of CSIV File in Project

9.4.14 Validation of Parameters During Import

POO1
P413

Setupl
Setupl

e30bt907.10

Parameters are validated during import of a CSIV file. Incompatible parameters cannot be imported and are highlighted.

Incompatibilities can be caused by, for example, missing parameters or a CSIV file created for a different product series.
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R initial Values Editor o 2
o]
< Select other Import IntialVakies Table - FC102 e
S
Parameter filter I 2
D [ MName Setup 1 [setup2 |setup3 [Setupa Unit
001 | Language Deutsch Deutsch Dautsch Deutsch
002 Motor Speed Unit RPM RPM RPM RPM

003 Regional Settings
004 Operating State at Po... | Forced stop, ref=cld  Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=cld

010 | Active Set-up Seteupl Set-upl Seteup 1 Set-up1

012 This Set-up Linked to | Not linked Not linked Not linked Not linked

020 | Display Line 1.1 Small |Speed [RPM] Speed [RPM] Speed [RPM] Speed [RPM]

021 Display Line 1.2 Small | Motor current Motor current Motor current Motor current Reset selected parameter values to default
Incompatibilities

Description

Unknown parameter in file: 2530.5. Possible reasons: The parameter may depend on the presence of an option, or the file is generated for ancther version of the drive.

[ Copy incompatibilities } I Remove incompatibilities

Figure 242: Example of Incompatible Parameter

To copy the shown incompatibilities into Word or Notepad, click Copy incompatibilities.
To remove the incompatible parameters, click Remove incompatibilities.

It is possible to check the content of multiple CSIV files at import. Click Select other in the top left corner to open a Windows folder for
selecting other CSIV files.

9.5 Writing to Drive

9.5.1 Overview of the Writing to Drive Function

(1) IMPORTANT: Writing to drive puts the drive in test monitor mode. This is a special mode where it is possible to write files
to flash the file system. It is important to turn off the drive.

Writing to drive writes files from the VLT® Software Customizer.
If afile is already in the drive, it is overwritten by the new file.
9.5.2 Preserve Original vs. Wipe Original

Write to drive writes all files. If a feature does not contain any files, select either to keep the original file in the drive, or to delete it (Wipe
Original). By default, Preserve Original is selected. To change this setting, select it from the menu of the given feature.

e30bt952.11

SmartStart
No diagram - Preserve original

Figure 243: Menu for SplashScreen
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Changing from Preserve Original to Wipe Original issues a notification.

ﬂ VLT® Software Customizer Notification ﬂ

Wipe Original
o Original SplashScreen Image will be removed
when writing customizations to drive.

e30bt953.11

Figure 244: Notification when Changing Setting

After clicking OK, the new setting is shown in the project.

SplashScreen
% No Image - Wipe original
InitialValues
% No table - Preserve original
SmartStart
No diagram - Preserve original

Figure 245: New Setting Shown in Project

e30bt954.11

The settings are individual for each feature. If a feature has a file in the project, this setting is irrelevant and therefore grayed out.

SplashScreen
Danfoss_Logo

Revision: #1 09,06,2017 01:39:59

e30bt955.11

New from blank

i Select f libi
InitialValues elect from library
s _—
Rovision: #3 09.06.2017 02:17:52 P48 Sewpl

Open Folder
R
SmartStart

No diagram - Preserve original

Figure 246: Example of Grayed-out Setting

D NOTE: To make backup of files in the file system, use the Drive File System and the Drive File Manager.

9.5.3 Removing Files
Procedure

1. Select Remove from the given feature menu in the project.
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Software Customizer 0
o
a
o
SplashScreen o
Denfoss_Logo
= R #108.08.2017 013958 New from blank
- TR
TriENaIS ﬁ Select from library
=g S
Revmon: ¢ 0800 2017 €217 o )

Open Folder

Esmmsm

No diagram - Preserve original
Figure 247: Removing a File

9.6 Testing in Simaltor

96.1 Overview of the Simulator

Use the simulator to test created files without being connected to a real drive and a real LCP. The simulator is an app that emulates LCP

behavior.

®
mf-oftware Customizer

e30bt957.11

Figure 248: Select Test in Simulator in the Top Menu

Each drive series and each software version have different simulators.

If the simulator is not available when selecting Test in Simulator, a message is shown.

f ::i, Warning ﬁ

e30bt958.11

| I Simulator 15 not installed!

OK

"

Figure 249: Warning Message - Simulator is not Installed

If the simulator is not available, contact a local Danfoss representative who can provide a zip file.

9.6.2 Installing the Simulator
Procedure
1. Save the zip file locally on a PC.
2. Open the Tools menu in VLT® Motion Control Tool MCT 10.

3. Select Update VLT Software Customizer support....
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e30bt959.12

Update VLT Software Customizer support...
Update Drive support ...

VLT2800 Conversion Wizard...
VLT5000 Conversion Wizard...
VLTe000 Conversion Wizard...

Import drives from Excel...
Import drives from Excel and write...
Import drives from Excel from a folder ...

Export drives to Excel ...

Manage motor db ...

Manage Sensorless Pumps db ...

EDU...
EDU File Creator...

055 Creator...

MME Creator...

LCP103 Whitelist Creator...

Export C5V/Master Files ...

Soft Starter Discover and Configuration Tool
SafeQption Log Viewer

Bulk Change ...

Figure 250: Selecting the Update VLT Software Customizer Support
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e30bt960.11

Software Customizer

R PRI )

IValues

]G R0LT I | r—-—4 k|

Figure 251: LCP Simulator
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10 Tool Calling Interface (TCI)

10.7

Introduction

The TCl is an interface between the programming tool (TIA/Step 7) for the PLC and the VLT® Motion Control Tool MCT 10 and it supports

fieldbus communication over network boundaries.

The TCl is available in MCT 10 from version 4.20.

When installing the MCT 10, a program interface description (PID) file is created. This file acts as an interface between the TIA portal

and MCT 10. When MCT 10 is opened via the PLC, information about the drive and the parameter database is placed in a temporary

parameter (TPF) file.

Benefits

o Dataisinside the programming file of the PLC.
e Thereis no risk of selecting the wrong MCT 10 project file.

e Exact match between the controller hardware configuration and MCT 10.

e ThePLC calls MCT 10.

e Reduction of faults.

10.2 Installing the GSD/GSDML File

The GSD/GSDML file is required for the TCl interface to work. Danfoss provides the file.

Procedure
1. Unzip thefile.
2. Open the TIA portal.
3. Click the Options menu.
4. C(lick Manage.
5. Select the file and install it.
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Manage general station description files

e30bu287.11

Installed GSDs | GSDs in the project
Source path: C:Wserslu323726\DeskteplDemolTestProjectiadditionalFiles\GSD r
Content of imported path
(] File version Language  Status Info
"] GSDMLV2 31-DanfossFC-201702... V231 English, Ger... Alreadyinstalled Danfoss FC ...
<] 3]
= C | | install ‘ f__ElnceI_J
|

Figure 252: Installing the GSD/GSDML File

10.3 Creating a Projectin TIA

Prerequisite: The following files must be installed before creating projects:

e TIA Portal tool version 14 or higher, or Step 7 version 5.6 or higher.
e VLT® Motion Control Tool MCT 10 version 4.20 or higher.
e  GSD/GSDML file provided by Danfoss.
Procedure
1. Click Create project.
2. Expand the project in the project tree.
3. Click Devices & Networks.
4. Click Add new device.

5. Selectthe PLC.
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Add new device A=
o]
<]
Device name: 3
LPLCY 3
: ~ i Contrallers b Dewvie:
¢ L SIMATIC 57-1200
¢+ L SIMATIC 57-1500
Controllers > TSI 57 900
- @ cruy
g “
::xi:c CPU 315-2 PNIDP
» (g cru3iac _
" b verion: XS -
| » L@ CPU 34
¢ (g cPU314C-2 DP ™ Descnpuon:
» Lgj CPU 314C-2 PHIDP Werk memory 256K8; 0.1ms/1000 instructions;
» (@ cPUS14C2 PP PROFINET interface; 57 communication (loadable
| 2 FBS/FCs); PROFINET IO controller; supports AT, 1
» L@ CPU 3152 DF port; FROFINETCEA; PROFINET CBA Prowy; TCRIP
[ PCsysems » [ CPU 315-2 PHIDP transpaort protocal; combined MPUDP interfce
! {F1 or DP master or DP slave |l mult-ner
[ es7 3152EH130480 configuration up 1o 32 modules, constant bus
!555? 315-2EH14-0480 cycle time; routing; firmware V2.6 also available
¢ [@crustT2 0P 4% SIPLUS module with anicle number 8AG1T 315
» [ cPU 3172 PNDP S et
» [ CPU 3193 PNIDP
» [} CPU 315F-2 DP
¢ [ CPU 315F-2 PNIDP
» Ll CPU 317F-2 DP
» ([l CPU 317F-2 FNIDP
» [ CPU 319F-3 PNIDP 2
- T ——— ol B S e
<] it

Figure 253: Add New Device

104 Use Cases

10.4.1 Doing the Initial Connection
Prerequisite: Add the PLC before the initial connection can be established.
Procedure

1. Click the Network icon at the top left corner of the right view.

2. Enter Danfoss in the search field.

3 The GSD file appears.

3. Build the drive network in the PLC via drag and drop.
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TA Siemens - C:\Usersw323726\Desktop\DemoiTest2\Test2

Project Edit View Insert Online Options Tools Window Help

R sweproject @ X 5 5 X ©2 (x5 D B G F Goonlie F cootioe fp IR X ]

Test? *» Devices & networks

%! Online & diagnostics

= w n

b gl Program blocks
b L3 Technology objects
. _-“ Emernal source files
b L@ FLCags
b (] PLC data types
b 4yl Watch and force tables
b LK Online backups
b Uiy Device proxy data
5§ Program info
—ff PLC supenvisions & alarms
B PLC alarm text lists
b @ Local modules
b [l Oistributed 110
b [ Ungrouped devices
+ 4§ Comman dota
» [} Decumentation settings
L3 :a Languages & resources
b [y Online access
b Ly Card ReaderUSE memory

Figure 254: Initial Connection

10.4.2 Configuring the TCI
Prerequisite: Program the PLC before starting the configuration.
Procedure

1. Right-click the drive icon and start the device tool.

:) A dialog box shows for opening VLT® Motion Control Tool MCT 10.

| Devices |
} [ i | Z¥ |5¥ viewwork| 1 connections | 1 I=] | B
. ) Tesw2
I Add new device
o Devices & netwarks PLCT ;
& T AT CRO 5.3 B CPU 3152 PIIDP
IY oevice configuration

| PLC_1, PROFINET 10-Syste... [mommommme

w0 e

DANFOSS-Prot..
Danfoss FC PN

Ac) \
:
|
]

1 FCi00
FE200
B Feane

=
e30bu289.11
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Start device tool X

Select tool or access point

w Configure VLT

Tool for configuring Danfoss drives

e€30bu290.10

| Starn || Cancel |
Figure 255: Start Device Tool
F — N
Il 7C1Danfoss FC.ssp - MCT 10 Set-up Software R EE) =5
Eile Edit View [nset Communication Tools QOptions Help "
UnH i aadhL-=lev @ = By
=== Network -
B pp-v1 Bus: frc1_profivet
et IP Address:  [192.168.0.2 3
B serial E
B TCI Profilet [ Identify drive from network ] [ Identify all drives from network I
= & Project
|4 Deleted TIA Portal or STEP 7 drives [ S . [ e I
=1-|| TIA Portal or STEP 7 drives 2L8
k@ 192.168.0.2; DANFOS5-Prototype
4 m »

For Help, press F1
|

Figure 256: Configuration

2. Foronline network: Select the network, for example TCI_Profinet.

:) The tool scans drives which are mapped to the TCl interface. A drive appears if it is connected to the PLC.

3. For offline project: Identify all drives in offline mode.

This step is applicable for creating a project with drives that are not physically connected.
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=
B set Drive Manually

Source Drive

Target Drive

192.168.0.2; DANFOSS-Prototype [ FC-302 0.25kW (PK25) 200V-240V

Hint: select multiple drives with Ctrl+Click or by dragging the selection

) -
[ e ] ||2
l Clear Target Drive ‘
[ seeam
OK ] [ Cancel

|

Figure 257: Set Drive Manually

3 Once the MCT 10 parameters are configured, and the tool is closed without saving the MCT 10 project, data goes to the TIA

portal and is saved as a TIA project.

When opening the drive from TIA, MCT 10 opens with the saved data and appears in MCT 10.
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11 SyncPos

11.1 SyncPos Handling

The VLT® 5000 and VLT® 5000 FLUX series have a SyncPos application option, which consists of a print card with a processor. For detailed
information, refer to Programmable SyncPos Motion Controller Operating Instructions.

VLT® Motion Control Tool MCT 10 can directly modify, read from, and write to SyncPos files. SyncPos files are stored within the MCT 10

files and do not require separate handling.

When a VLT® 5000 has a SyncPos option installed, the MCT 10 shows 2 icons after the drive has been selected:

e An All parameters folder icon.

e  Aseparate SyncPos icon.

Parameter group 7-** Controllers is incorporated under All Parameters and applies to SyncPos.

D NOTE: VLT® Motion Control Tool MCT 10 does not fully support the SyncPos application versions 1.xx and 2.xx. The
SyncPos folder is available due to the lack of functionality in these initial versions.

11.2 Programs and Configuration File

11.2.1 Introduction to the SyncPos Programs
The SyncPos program consists of 2 main parts:

« Configuration file (*.cnf).

e Program files (*.m).

A configuration file consists of a series of SyncPos parameters which can be programmed. VLT® Motion Control Tool MCT 10 allows

importing, exporting, and setting up SyncPos configuration files.

11.2.2 Programs

Programs can be inserted in the VLT® Motion Control Tool MCT 10 Project folder. When a new SyncPos program is selected, an untitled
program is inserted in the SyncPos folder. The program can be edited, written, and exported as in the standalone SyncPos program. If a
SyncPos program exists, it can be imported into the MCT 10 project.
11.2.3 Viewing the Configuration File
Procedure

1. Select Configuration to view the drive configuration file in the right view of the screen.

2. To change the SyncPos settings, select the relevant drive in the right view to open a new editor (Cam Editor).
Refer to the Programmable SyncPos Motion Controller Operating Instructions for details on using the editor.
3. Change the settings.

4. Select Compile (in Settings in the main menu) or Exit Program (in File in the main menu).

5. When selecting Exit Program, select Read or Write.
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:) The Confirm SyncPos write (or read) window pops up with 2 options for saving the SyncPos card.

6. Select the wanted option and select Yes or No.

When selecting Yes, the information is written to the drive.

D NOTE: If Write to Drive is selected at the root of the drive, VLT® Motion Control Tool MCT 10 also writes the
SyncPos files to the SyncPos options. This can lead to an unattended stop of the SyncPos card.

11.24 Importing and Exporting a Configuration File

This procedure describes how to import a configuration file to a SyncPos card. Exporting a file is done in the same way, but select Export
instead of Import.

Procedure
1. Click the configuration file shown in the right view.

B Untitied - MCT 10 Set-up Software 1

Eile Edit View Insett MCO305 Communication Tools Options Help

NEH & 2R|S 2r-=EFeonN @ n » By

e30bt508.12

EI=-’i= Metwork File Mame Size
-~ g op-ul 171 8; VLTS001 220V-240V + KB
- e B Serial Edit
- & Project
£ & VLT 5001 200v-240V Impert
EE All Parameters Export
L.\ Alarms i
E_;i Syncpos Edit arrays
. B Configuratien Copy
L
Wil programs Paste
Fename

Figure 258: Import Configuration File
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SyncPos

1 Ui - T 10 Setup Sofnare I

Help

File Edit Miew Inset MCO305 Communication Tools Options

DNEH| %R 3% >EE N

&=k

e30bt544.12

"luH

)=k Network File Mame

R - DP-V1 =
B

E| & Project

- 5f 8 VLT 5001 200V-240V
é E All Pararneters

Figure 259: Import Configuration File

2. Select a configuration file for import from the computer directory.

3. Select the desired file and click Open to import the file to the Configuration folder.

11.2.5 Editing and Saving a Configuration File
Procedure

1. Select the configuration file to view and edit.

:) The configuration editor opens.

2. Make the required changes to the configuration file.

3. Close the SyncPos application.

:) The SyncPos Application Closed dialog appears.

SyncPos Application Closed . x|

‘You have closed the Syncpos application.

e30bt662.11

[ pou wiote ko the drive using the Syncpos application, then vou should click the read button
to update your MCT 10 project.

f pou did not wite ta the dive using the Sypncpos application, but you did save your work in
the Syncpos editor, then you should click the vwite button to updste vour drive.

Peed |  Wie | Cancel

Figure 260: SyncPos Application Closed

4. Select
- Read to save changes to VLT® Motion Control Tool MCT 10.

- Write to save changes to the drive.

Size
14 KB
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Reading or writing can take some time.
11.2.6 Importing Program Files
Procedure
1. Click a program shown in the right view.
" Untitled = MCT 10 Set-up Sofllware .EJ.E!& 2
File Edt View Insert SyncPos Communication Tock Opbios  Help $
DA ARG LhrEmEY @ o0ty S
= 3F Nstwork b | Frogram humber | Auto Start | Source I
= B seridcom iSYNCTHZ | 0 tos o
4 2 B VLT SU0L A00W-Z90Y
= &% Project I:e New Syncoos Program

= S & WLT S001 200v-240v
4 == Al Parameters
= &% SyncPos
ConFigur akion
Frograms

[mport Program File
e e o (RS
el 4

ooy

[0 )

m

LA Altnorant
e b T e

CabErapiem S iis

Figure 261: Import Program to SyncPos Card

2. Browse the computer to find the program to import.

Select Syncpos File _

Look in: I {4 SyncPos

T« @i

21x]

e30bt504.12

@_dmﬂmy.m HS‘
x| #)Enc-5.m
History B marker.m
- 2] Move-5.m
ﬂ Eﬂslavesp‘nc.m
Dasklop E] skamping.m
ﬁ ] subl.m
fdy Documents
My Computer
L
—= File name: II _:I Open
My Network P...
Files of type: | Svncpos Files [*m] ~| Cancel

Figure 262: Browse

3. Select the wanted program.
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4. Click Open to import the program in the Programs folder.

3 The import is now complete.

11.2.7 Setting a Program to Auto Start

If more than 1 program is stored in the Programs folder, it is possible to set 1 of them to start automatically when the device is turned on.
Procedure
1. Select the start-up program in the right view of the screen.

2. Right-click and select Set As Auto Start.

* Untitled - MET 10 Set-up Software L =alxl 3
Fle Edt View Insert SyncPos Communication Took Optiors Help °
= - - LA panman d'__J . E.ow 3
DFH ' ER S LhoERITYECOS i ¢+ 8 3
=¥ | rﬁamk Fle Name | Program Sumber [ Auto Rart | source |
= B seriacom . 0 Yes No
+ ST 8; VLT S001 200v-240% N Symcpos Program 1 ™ Ves
= B Project b 2 Mo Yes

= P 8 VLT 5001 200v-240v : ]
+ == Al Parameters — e

= % SyncPos
& Coofgwation

g Programs ::_: =

Figure 263: Auto Start

:) The program selected is then indicated with Yes in the Auto Start column.

11.2.8 Editing Source Code

For detailed information about the source code, refer to Programmable SyncPos Motion Controller Operating Instructions. To view or edit
the source code, follow this procedure:

Procedure

1. Double-click Program in the right view.
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e — -1of x| E
Bl " syncPos - [Enc-S.m] N = |E|I_EI §
= ]
[ [1File Edr Development Controller Testrum Cam—docr Settngs Windows Help = ) =

(V]

3 Djw|d s|w|@ & 2 L

l’* Test program for testing encoder comnection *jf

/% Encoder must be connected.

Load bhis program and run the motor forwar in local mode
{parameter 002 = Local).

If Ehe posibtion is counbing positive Lhe encoder commecbion is ok.
If the position iz counting negative, & and B track of the encoder
or bhe btwo smbor phases must be swappod.

y

f* Start of program *§

MOTOR OFF i Mobor coasb &f

start:
IJMT "Position: " .anos /¢ read dElrﬂl vosition &/ "l
4 4

Figure 264: View/Edit Source Code

A range of editing operations are possible, described in detail in the Programmable SyncPos Motion Controller Operating
Instructions.

11.2.9 Saving and Exiting Program

When editing a configuration file, a SyncPos Application Closed dialog box pops up. Select Read or Write according to the instructions in
the box.

D NOTE: If there are programs in the SyncPos card, they are deleted without further warning.

Condiern Sy nepos Wrike E -2-‘-1

11 may be ece ey b shon the Suncpos cad ard the 5 pecoo omorame o your dmeis) wil be
cvmtiarllary skt bom cnms pou hews o po opec! Thie may tebs smpen prrules Do o mend 1o
corlirusT

fw Deieie £ errg Progmms an Dees Beloe wintng

| ‘for I Ho

e30bt546.12

Figure 265: Confirm SyncPos Write

Procedure

1. Select File=Save in the menu bar to save the changes to the program file opened from the VLT® Motion Control Tool MCT 10
project.

2. Select File=Exit program in the menu bar to exit SyncPos.
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-* Untitled - MCT 10 Set-up Software =lolxl =
Bl " syncPas - [Enc-S.m] = o (=] :@
J_ ! ,.1 File Edt Development Controller Testrum _sr-Cdtor Sektings  Windows Help -Iﬂlﬁ §
L)

Faor

SN

Close n for testing encoder connection *f

jst he connected.

ram and run the motor forwar in local mods

= Local).

n is counting positive the encoder commection is ok.
n is counting negative, Rk and B track of the encoder
or phases must he swapped.

f* Start of program *f
MOTOR OEY % MobLor coast &
start:

PRIHT "Position:

[

" .amos J* read actmal wosition &f

Figure 266: Exit Program

11.3 SyncPos Read from Drive

Parameters and SyncPos files can be read from a drive to a project.

Procedure

1. Right-click the root drive.

2. Select Read from Drive.
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- Untitled - MCT 10 Set-up Software =10l x| S
Fle Edt WView Insert Communication Took Options Help | &
P o m " 2
]D EH BB S LTEETY H OB S 8
Conrected Drive Information Databass Information ||
Dinve Senes LT 5000 Flus LT 5000
Diive Tyre  [G00T Fom
Valtage  [200Y-240V |poov-2407
Basic S Yersion [5.22 Ez
Compare. . Communication Oplion INDnE '\]um
SRl Fr e e e e ROs Application Option  [4.21 SYNC-POS J4.21 SYNC-POS
Cut
Copy
Delete
Rename
Drive Address Ia
Properties i
Diriver Hame lSarialCom
Fegion  [Inematicral {EGH:]
(Dmnpﬁuu
I -
| | ol |
Read values from the drive A

Figure 267: SyncPos Read From Drive

D NOTE: Files in the project can be permanently lost as files of the same name are overwritten:

#MCT 10 Set-up Software [

=

Do you really want ko replace the syncpos programs in your project with the anes read from the dive(s)? This may
pec

] Y take several minctes. IF necessary, any running Syncpos programs vl be stopy

=] _w

Figure 268: Files Overwritten

e30bt719.11

3. Select Yes to start reading and saving the configuration files and programs from the drive to the project.

114 SyncPos Write to Drive

All parameters and SyncPos files can be written to a drive.

Procedure

1. Right-click the root drive.

2. Select Write to Drive.
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~* Untitled - MCT 10 Set-up Software i =10 x| 5
Fle Edk View Insert Communicstion Teols Optiors Help |8
T 7 m 2
CEFHE 2R & =228 B D8R+ 8 2
= Network =
=B, seneicom Connecled Drive Information Database Infoimation
i R & VLT 5001 200v-240v
= & S?EJ,C: Diive Series LT 5000 Flux LT 5000
5 IF BT
=y New g Diive Type  [R0T oo
= %, syr Print Selected Folder(s)...
o Voltage  [200v-240v [oovzaov
W w,iﬂumm Batic 5w Version  [5.22 EZ
Compare... Communication Option INgng l\lgm
SL A it i S T Applcation Oplion 4,21 SYNC-POS J4.21 S¥YNC-POS
Cut
Copy
Delete
Rename
; Driwe Address Is
Fraperties e
Dinver Mame Iserja[:gm
Region Ilmtemationai [50HZ]
~ Desciption
| =l
« =

Read values from the drive

R

Figure 269: Write to Drive

D NOTE: Use this feature with caution. If incorrectly used, files on the drive can be permanently lost. The
following warning appears, explaining that files of the same name are overwritten:

Confirm Synepos Write . x|

It may be necessany to stop the Syncpos card, and the Syncpos programs on your divels] will be
overiten with the ones pou have in vour project. This may take several minutes, Do pouwant to
conlinue?

e30bt669.11

[V ‘wiite SyncPos Program Source Files to the Drive

[¢ Delele Ewisting Programes on Drive Before w:iring[%

Yes l Na

e

Figure 270: Warning Files Overwritten

3. Select the required settings.

4. Select Yes to start writing.

:) For the preceding settings, the existing programs are deleted. Then the SyncPos program source files are written to the drive.

Once the write is complete, check the contents of the Network folder to confirm that the write to drive was successful.
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12 Troubleshooting

12.1 Save Error Dialog

When an error dialog appears on the screen, VLT® Motion Control Tool MCT 10 can save the error to a text file to record the error message
for later reference, for example to obtain help from support. Within the error dialog window, select Save As to record the error message as
a text file with free choice of file name and location.

For example, when scanning the network for drives, an error dialog appears, showing the drives which are not detected.

Scanning for Drives . . , Il

Status

e30bt599.12

Warning! Drive et address 1 was notfound
Warning! Drive et address 2 was notfound
Warning! Drive et address 3 was notfound
‘Warning! Dirve at address 4was not found
‘Warning! Dirve at address 5was not found
‘Warning! Dirve at address bwas not found
‘Warning! Dirve at address 7 was not found
‘Warning! Drrve at address 8 was not found
Warning! Drive at address 9 was not found
Marning! D wlelr I ot found

Figure 271: Drives not Detected

To store the error log, select Save As.
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m
E Save Errors As ] =
O
= = 3
Savein; Testfolder :J &= il 2
o MName Date modif... Type Size
k. B

i This folder is empty,

Dasktop
F'- 1]

i

Darfoss

A

=

Computar
[ W
=

MNetwork

File name: l.,""".. r"| 0 1|..| Saye
-
Save as type ET‘."*‘. Fies (" bd - | Cance!

Figure 272: Store Error Log

12.2 Common Problems and Solutions

12.2.1 Changes are not Saved to PC

Check that changes made in the Network folder have been copied to the Project folder and then saved to a hard disk. Changes made in
the Network folder are implemented in the field device only and are not automatically saved to a PC.

12.2.2 Error Message While Installing VLT® Motion Control Tool MCT 10

A message such as MCT 10 SET-UP SOFTWARE ERROR OPENING FC DRIVER may occur, if there is another PC program installed using
the same COM port of the PC. Such a program could be a PLC programming tool, palm pilot driver, or cellular phone driver. Investigate
whether other programs use the same COM port. If so, ensure that the other PC tool does not lock or reserve the COM port.

12.2.3 Error Message Communication Failed

Sporadic communication errors

This type of communication error typically occurs when cables are inadequately shielded, in which case EMC noise can affect the
communication. Check that the cables are installed according to the guidelines in the operating guide for the drive.

The communication error is permanent

This type of communication error is typically due to an error in network configuration. Check that the network configuration is in
accordance with the drive operating guide.
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Communication failed

The Communication failed error message appears in the status bar.

B Untitled - MCT 10 Set-up Software ~
File Edit View Inset Communication Tecls Opticns  Help 5
al=A" Il | & |2 = @ K2 a B g
=< Netwurk D Name 1 2 3 4 |unit | %
=~ B DP-v1 o 1500 | Operating hours 742 742 742 742 h
= e L e 1501 Running Hours 0 0 0 0 h
Il Parameters == -
} E 0-** Operation / Display 1502 ‘Wh Counter 0 0 0 ] kWh
. 1-** Load and Motor 1503 Power Up's mm mnm nnnmn nmmmm
(#) 2-** Brakes 1504 | Over Temp's mmm e
(il A 3-"* Reference / Ramps 1505 Over Volt's mmm nmnmm
£1] :.ﬁ 4-** Lirnits / Warnings 1506 | Reset kWh Counter mnm mmn
11+ W4 5-** Digital In/Out 1507 | Reset Running Hours... |17777771 nnnn
[y 6" Analog In/Out 1510.0 Logging Source wmm wmm 7 ?
C .ﬁ. 7- Controllers 15101 | Logging Source ? i i mnm
(41~ %3 8-"* Comm, and Options 15102 | Logging Source None None Nene Nene
4-** PROFldrive
13- Smart Logic 1510.3 Logging Source Nene None Neone None
14-** Special Functions 1511.0 Logging Interval 00:00:00.001 00:00:00,001 00:00:00.001 00:00-00.001
= E 1511.1 Logging Interval 00:00:00.001 00:00:00,001 00:00:00.001 00:00:00.001
% 16-** Data Readouts 1511.2 Logging Interval 00:00:00.001 00:00:00,001 00:00:00.001 00:00:00.001
;i 17-** Position Feedback 1511.3 Logging Interval 00:00:00.001 00:00:00,001 00:00:00.001 00-00:00.001
« 4 18-** Data Readouts 2 1512 Trigger Event False False False Falze
‘2 22-* Appl. Functions 1513 Logging Mode Log always Log always Log always Leg always
-§ = 30-"* Special Features 1514 | Samples Before Trigger | 50 50 50 50
Sl 15200 | Historic Log: Event |0 0 0 0
~{+} Smart Logic —
! Drive File System 1520.1 Historic Log: Event 0 0 0 ]
A2 Status 1520.2 Histeric Log: Event 0 0 0 0
- B Serial 15203 Historic Log: Event 0 0 0 ]
o B UsR1 1520.4 Historic Log: Event 0 0 0 0
& Project 1520.5 Historic Log: Event 0 0 0 o
15204 Hictaric | nee Fuent n n n n

Figure 273: Error Message: Communication Failed

12.24 Communication Errors

If an erroneous/illegal action has been attempted, an error highlight appears in the status bar at the bottom of the VLT® Motion Control

Tool MCT 10 window.

When a communication error occurs, the status bar at the bottom of the MCT 10 window is highlighted and shows a Communication

failed error message.

Danfoss A/S © 2025.07

AQ283728700891en-001201 / 130R0466 | 219



Operating Guide | VLT® Motion Control Tool MCT 10 Troubleshooting

B Untitled - MCT 10 Set-up Software ~
File Edit View Insert Communication Tools Opticns Help g
e t °
NEHE RS Mo @ a )P 5
-« Network D Name 1 2 3 4 Unit 3
g~ B DP-V1 1500 | Operating hours 42 2 42 722 h
)4 1; FC-302 0.37kW (PK37) 200v-240v -
1501 Running Hours 0 0 0 0 h
All Parameters : o
(i~ | 0-"" Operation / Display o Codnies g g Y 1 L3l
[ @ 1- Load and Motar 1503 Power Up's 135 135 135 135
[i]-(®) 2-™ Brakes 1504 Over Temp's 0 0 0 0
[+ A 3-** Reference / Ramps 1505 Over Volt's 0 0 0 0
[ :;‘! 4-** Limits / Warnings 1506 Reset kWh Counter Do not reset De not reset Do not reset De not reset
'% 5-** Digital In/Out 1507 Reset Running Hours... | Do not reset Do not reset Do not reset De not reset
[+ 67" Anslog In/Out 1510.0 Logging Source Nene Mene Mone Mene
- E ;- Eo'ltrnllersd onti 15101 Logging Source Nene Nene None None
~1 8- Comm, and Opticns 5
E 9.+ PROFldrive 1510.2 Logg!ng Source MNene Mene Mone MNene
= 13- Smart Legic 1510.3 Logging Source MNone MNone Mone Nene
E 14-** Special Functions 1511.0 Logging Interval 00:00-00.001 00:00:00.001 00:00:00.001 00:00:00.001
- E 15-** Drive Information 1511.1 Logging Interval 00:00-00.001 00:00:00.001 00:00:00.001 00:00:00.001
[ j 16-** Data Readouts 1511.2 Logging Interval 00:00:00.001 00:00:00.001 00:00:00,001 00:00:00.001
(4] & 17-** Position Feedback 1511.3 Logging Interval 00:00:00.001 00:00:00.001 00:00:00,001 00:00:00.001
[+ % 18-** Data Reaclouts 2 1512 Trigger Event False False False False
- @ 22-** Appl. Functions 1513 Logging Mode Log always Log always Log always Log always
[#)-2= 30-** Special Features :
T 1514 Samples Before Trigger | 50 50 50 50
~ah Alarms 15200 | Historic Log: Event |3 3 3 3
~A+} Smart Logic -
' Drive File Svstem 1520.1 Historic Log: Event 0 0 0 0
A Status . 15202 | Historic Log: Event ] 0 0 0
B serial 1520.3 Historic Log: Event 0 0 0 0
- B UsB1 15204 Historic Log: Event 0 0 0 0
& Project 1520.5 Historic Log: Event 0 [1] 0 0
1520.6 Historic Log: Event ] 0 0 0
1520.7 Historic Loa: Event ] 0 ] ]

Figure 274: Error Message: Communication Failed

When no communication error has occurred, the same window appears as:

-~ Untitled - MCT 10 Set-up Software = ||:||1| E’
File Edit View Insert Communication Tools Options Help %
L &= Ben- T [=}
DEHE|BEBR|E| % =8 e 0SB+ i

El-5 Network D Name Setup 1 Unit

g g.:n:::om 618 Reset kwh count Do nok reset
B ZHE 4; VLT 2815 200v-240% 619 Reset r-un. hour Do not reset .
B-== all Parameters 620 Operation mode Mormal operation
..... [ Operation and display 635 Sw, part no. 195C0045

-+ Load and mator
|+ References and limits
" Inputs and outputs
-2 Special functions
E Serial communication
Technical Functions
= Group 8
Group 9
[+ 6; YLT 5001 200V-240Y
EI"-M 7; FCD 307 380%-480

= all Parameters

B Project

Ln

For Help, press F1 |Communication QK v

Figure 275: Communication OK

Communication errors typically occur due to inadequate shielding of cables, meaning that the cable is not installed in accordance with
the installation instructions.
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12.2.5 Help

Select Help=Help in the main menu. A help file opens and shows the VLT® Motion Control Tool MCT 10 guide in .pdf format. Acrobat
Reader software is required to open the guide. It can be downloaded free of charge at www.adobe.com.

12.3 Safe Plug-in Troubleshooting

12.3.1 Troubleshooting Communication Errors

During commission, the communication between VLT® Motion Control Tool MCT 10 and the drive can fail. Failed communication issues

an error message.

Confirm the status of the communication devices and the drive and the status of the drive to guarantee proper communication.

12.3.2 Troubleshooting CRC Errors
CRC errors can occur during the write-to-drive procedure. If a CRC error occurs, try to write to the drive again.

If the CRC errors persist, verify the integrity of the devices and communication.

12.3.3 Warnings and Alarms

D NOTE: The errors are listed numerically.
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Table 27: LED Indications, Errors 1-67

Error number Description

Internal failure

1 Diagnosticin
progress

67 Int Fail tolerance
error exceeded:
Reaction STO

LED indicators

Reason

Check that
data for
feedback
(PPR, type
of feedback,
and gear
ratio) is
entered
correctly.

Direction of
feedback is
wrong.

Due to use
of feedback
filter the
dynamic of
the system
does not
match with
dynamic of
feedback
filter
(parameter
42-15
Feedback
Filter).
System is
ramping too
fast.

Feedback
signals are
not received
atall.

No proper
shielding
of feedback
cables.

Action

¢ Makea
recustomizati
on with
correct data if
needed.

e Set
parameter
42-12
Encoder
Direction to
the opposite
value.

o Decrease the
ramping time
on the drive.

e Trytorunthe
system at,
for example,
60 RPM. If
error 99, Int
Fail Feedback
error occurs,
this is the
reason.

e Improve
shielding
of feedback
cables and
motor cables.

LED1 LED2

Status of LED 1 and LED2 depends
on safety sub-function state as-
signed to DI1 and DI2.

LED4

Green constant

Red constant
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Table 28: LED Indications, Errors 68-69

Error number Description

Internal failure

LED indicators

Reason

Action

LED1 LED2

LED4

68 Int fail Speed e Thevalue e Ifrunningin | Status of LED 1 and LED2 depends Red constant
limit SS1a Ramp: of DeltaV closed loop, | on safety sub-function state as-
Reaction STO is too small. try to adjust | signed to DI1 and DI2.

For closed- PID setting
loop system, and if needed
it must often increase SS1
be larger ramping
than the time.
recommende | Try to
dvalue. increase

e Duetouse parameter
of feedback 42-15
filter the Feedback
dynamic of Filter, but this
the system might cause
does not error 67, Int
match with Fail tolerance
dynamic of error
feedback exceeded:
filter Reaction STO
(parameter to occur.
42-15 e Otherwise
Feedback TP,
Filter). parameter

e Loadchange 42-45 Delta
takes place V.
during
ramping.

69 Int fail Speed See 68. See 68. Red constant
limit SS1b Ramp:

Reaction STO
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Table 29: LED Indications, Errors 70-71

Error number Description

Internal failure

70 Int fail speed
limit SLSa: Reac-
tion STO

71 Int fail speed

limit SLSbh: Reac-

tion STO

LED indicators

Reason

Happens during
ramping to SLS
limit, see 68.

Happens during
speed below SLS
limit:

o Ifspeedis
above cut-
off speed at
activation
point and
parameter
42-53 Start
Ramp is set
to [0] No, this
error occurs.

+ Noise on the
feedback
signal (incl.
quantization
noise) is
larger than
expected.

e Loadchange
takes place,
doasin
above point.

See 70.

Action

e Change
parameter
42-53 Start
Rampto [1]
Yes and set
parameter

42-54 Ramp

Down

Time accordi

ngly.

e Increase
parameter
42-50 Cut
Off Speed

or decrease

parameter

42-51 Speed

Limit to
get a larger
tolerance.

See 70.

LED1 LED2

Status of LED 1
and LED 2 de-
pends on safety
sub-function
state assigned to
DI1 and DI2.

LED4

Red constant

Red constant
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Table 30: LED Indications, Errors 72-73

Error number Description
Internal failure

72 Internal failure
MCB 150/151

73 Internal failure
MCB 150/151

LED indicators

LED1 LED2

Reason Action

First, power
cycle the
drive or
restart the
safety option
via parameter
42-90 Restart
Safe Option.
Second, try
to make
ageneral
reset of the
safety option
with the
Administratio
n button
(safety option
goes back to
blank initial
state).

If the

problem
persists,
contact
Danfoss.

First, power
cycle the
drive or
restart the
safety option
via parameter
42-90 Restart
Safe Option.

If the

problem
persists,
contact
Danfoss.

LED4

Red constant

Red constant
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Table 31: LED Indications, Errors 74-75

Error number Description LED indicators

Internal failure Reason
74 Internal failure
MCB 150/151
75 Int Fail DI2 in o Safety input
PUST: Reaction connected
STO to DI2 has
illegal signal
level.
e Sensoris
broken.

Action

o First, power
cycle the
drive or
restart the
safety option
via parameter
42-90 Restart
Safe Option.

o Ifthe
problem
persists,
contact
Danfoss.

e Check
that the
configuration
of DI2
parameter
42-21 Type is
set correctly
or that the
connected
sensor is
installed
according to
specification.

e Extend
discrepancy
time on the
safe input tab
in the MCT 10
Safe Plug-in
via parameter
14-22
Operation
Mode.

LED1 LED2

Status of LED 1 and LED 2 depends
on safety sub-function state as-
signed to DI1 and DI2.

LED4

Red constant

Red constant
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Table 32: LED Indications, Errors 76-77

Error number Description

LED indicators

LED1 LED2

LED4

Internal failure Reason Action
76 Int Fail DI1 in o Safetyinput | e Check Status of LED 1 and LED 2 depends Red constant
PUST: Reaction connected that the on safety sub-function state as-
STO to DI1 has configuration | signed to DI1 and DI2.
illegal signal of DI
level. parameter
e Sensoris 42-21Type,
broken. sub-index
[0], is set
correctly
or that the
connected
sensor is
installed
according to
specification.
e Extend
discrepancy
time on the
safe input tab
in the MCT 10
Safe Plug-in
via parameter
14-22
Operation
Mode.
77 Int Fail failsafe The CRC of the Configure the Red constant
data CRC mis- safety option safety option
match: Reaction | does not match | with MCT 10 Safe
STO the stored CRC Plug-in or by CRC
value on the select/LCP copy.
drive.
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Table 33: LED Indications, Errors 78-83

Error number Description LED indicators
LED1 LED2 LED4
Internal failure Reason Action

78 Internal failure o First,power | Status of LED 1 and LED 2 depends Red constant
safety option cycle the on safety sub-function state as-
drive or signed to DI1 and DI2.
restart the
safety option
via parameter
42-90 Restart
Safe Option.

o Ifthe
problem
persists,
contact
Danfoss.

79 Internal failure Contact Danfoss. Red constant
safety option

80 Internal failure Contact Danfoss. Red constant
safety option

81 Internal failure o First, power Red constant
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

82 Internal failure o First, power Red constant
safety option cycle the
drive.

e Ifthe
problem
persists,
contact
Danfoss.

83 Internal failure o First, power Red constant
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

228 | Danfoss A/S © 2025.07 AQ283728700891en-001201 / 130R0466



Operating Guide | VLT® Motion Control Tool MCT 10

Darifi

Troubleshooting

Table 34: LED Indications, Errors 84-88

Error number Description LED indicators

Internal failure Reason Action

84 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

85 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

86 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

87 Internal failure e First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

88 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

LED1 LED2 LED4

Status of LED 1 and LED 2 depends Red constant
on safety sub-function state as-
signed to DI1 and DI2.

Red constant

Red constant

Red constant

Red constant
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Table 35: LED Indications, Errors 89-92

Error number Description
Internal failure

89 Internal failure
safety option

90 Internal failure
safety option

91 Internal failure
safety option

LED indicators

Reason

Action

e Perform
a general
reset of the
safety option
with the
Administratio
nbutton.

o Ifthe
problem
persists,
contact
Danfoss.

e Perform
ageneral
reset of the
safety option
with the
Administratio
nbutton.

o Ifthe
problem
persists,
contact
Danfoss.

e Perform
a general
reset of the
safety option
with the
Administratio
nbutton.

o Ifthe
problem
persists,
contact
Danfoss.

LED2 LED4

Status of LED 1 and LED 2 depends Red constant
on safety sub-function state as-
signed to DI1 and DI2.

Red constant

Red constant
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Table 35: LED Indications, Errors 89-92 - (continued)

Error number Description LED indicators

Internal failure Reason Action

92 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

LED1

LED2 LED4

Red constant
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Table 36: LED Indications, Errors 93-97

Error number Description LED indicators

Internal failure Reason Action

93 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

94 Internal failure e First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

95 Internal failure e First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

926 Internal failure o First, power
safety option cycle the
drive.

o Ifthe
problem
persists,
contact
Danfoss.

97 Internal failure Contact Danfoss.

safety option

LED1 LED2 LED4

Status of LED 1 and LED 2 depends Red constant
on safety sub-function state as-
signed to DI1 and DI2.

Red constant

Red constant

Red constant

Red constant

232 | Danfoss A/S © 2025.07

AQ283728700891en-001201 / 130R0466



Operating Guide | VLT® Motion Control Tool MCT 10

Darifi

Troubleshooting

Table 37: LED Indications, Errors 98-113

Error number

98

99

102

113

Description

Internal failure

Int fail invalid
customer file ver-
sion

Int Fail Feedback
error

Int Fail Speed
Limit SMS: Reac-
tion STO

Ext Fail DI1: Reac-
tion STO

LED indicators

Reason

Version of cus-
tomization file

of safety option
stored in EEP-
ROM does not
match the cus-
tomization file
supported by the
SW version of
safety option.

The connected
feedback source
does not give
any signal.

e Speedis
above cut-off
speed.

e Noise on the
feedback
signal (incl.
quantization
noise) is
larger than
expected.

e Safety input
connected
to DI1 has
illegal signal
level.

e Sensoris
broken.

Action

Do a new config-
uration with VLT®
Motion Control
ToolMCT 10 Safe
Plug-in, which
supports the SW
version of safety
option.

Check that the
connection is
done according
to the specifi-
cation or if the
feedback source
is broken.

Check the value
of parameter
42-71 Cut Off
Speed.

e Checkthat
configuration
of DI1
parameter
42-21Type is
set correctly
orthe
connected
sensor is
installed
according
to the
specification.

LED1 LED2

Status of LED 1 and LED 2 depends
on safety sub-function state as-
signed to DI1 and DI2.

Status depends
on safety sub-

Red constant

function state as-
signed to DI2.

LED4

Red

Red constant

Red flashing, cy-
cle (on 500 ms,
off 500 ms)
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Table 38: LED Indications, Errors 114-116

Error number

114

115

116

Description

Internal failure

Ext Fail DI2: Reac-
tion STO

Ext Fail Prec
Thresh Timer
Elapsed: Reaction
STO

Ext Fail SF activa-
tion Speed Sus-
pension: Reac-
tion STO

LED indicators

Reason

o Safety input
connected
to DI2 has
illegal signal
level.

e Sensoris
broken.

The drive has

low 120 RPM for
more than the
time entered in
parameter 42-18
Zero Speed Timer
with safe func-
tion SLS active.

The drive has
been running
below 120 RPM
for more that 1
year and a safety
sub-function
that needs speed
feedback is acti-
vated.

LED1 LED2

Action

L]

Increase speed to | Status of LED 1 and LED 2 depends
been running be- | above 120 RPM.

Check that Red constant.
configuration | on safety sub-

of DI2 function state as-

parameter signed to DI1.

42-21 Type is

set correctly

or the

connected

Status depends

sensor is
installed
according

to the
specification.

Extend
discrepancy
time on safe
input tab

in MCT 10
Safe Plug-in
parameter
14-22
Operation
Mode.

on safety sub-function state as-
signed to DI1 and DI2.

Increase speed to
above 120 RPM.

LED4

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red flashing, cy-
cle (on 500 ms,
off 500 ms)
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Table 39: LED Indications, Errors 134-242

Error number Description

Internal failure

134 Int fail speed
limit SLSa: Reac-
tionSS1a

135 Int fail speed
limit SLSbh: Reac-
tion SS1a

177 Ext Fail DI1: Reac-
tion SS1a

178 Ext Fail DI2: Reac-
tion SS1a

179 Ext Fail Prec
Thresh Timer
Elapsed: Reaction
SSla

180 Ext Fail SF activa-
tion Speed Sus-
pension: Reac-
tion SS1a

198 Int fail speed
limit SLSa: Reac-
tion SS1b

199 Int fail speed
limit SLSbh: Reac-
tion SS1b

241 Ext Fail DI1: Reac-
tion SS1b

242 Ext Fail DI2: Reac-
tion SS1b

LED indicators

Reason

See 70.

See 70.

See 113.

See 114.

See 115.

See 116.

See 70.

See 70.

See 113.

See 114.

Action

See 70.

See 70.

See 113.

See 114.

See 115.

See 116.

See 70.

See 70.

See 113.

See 114.

LED1 LED2

Status of LED 1 and LED 2 depends
on safety sub-function state as-
signed to DI1 and DI2.

Red constant. Status depends
on safety sub-
function state as-

signed to DI2.

Status depends | Red constant.
on safety sub-
function state as-

signed to DI1.

Status of LED 1 and LED 2 depends
on safety sub-function state as-
signed to DI1 and DI2.

Red constant. Status depends
on safety sub-
function state as-

signed to DI2.

Status depends | Red constant.
on safety sub-
function state as-

signed to DI1.

LED4

Red constant

Red constant

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red constant

Red constant

Red flashing, cy-
cle (on 500 ms,
off 500 ms)

Red flashing, cy-
cle (on 500 ms,
off 500 ms)
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Table 40: LED Indications, Errors 243-252

Error number Description LED indicators
LED1 LED2 LED4

Internal failure  Reason Action

243 Ext Fail Prec See 115. See 115. Red flashing, cy-
Thresh Timer cle (on 500 ms,
Elapsed: Reaction off 500 ms)
SS1b

244 Ext Fail SF activa- | See 116. See 116. Red flashing, cy-
tion Speed Sus- cle (on 500 ms,
pension: Reac- off 500 ms)
tion SS1b

252 Internal failure Power cycle the
safety option drive. If the prob-

lem persists, con-
tact Danfoss.

12.3.4 Safety Option Warning

A warning message notifies that an issue exists on the safety option. It is not handled as an internal or external failure. These messages
are defined to indicate that a manual user action is required.

D NOTE: At any possible failure or warning indicated from the safety option, the LCP shows warning, !Safe Option Failure
[W252] at the least.

12.3.5 Safety Option Reset Message

For some messages, the safety option requires an acknowledgment of an ongoing action or failure on the safety option. The safety
option uses Safe Option RESET as a Restart and Failure Acknowledgement.
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Table 41: LCP Reset Messages

LCP message

Description

None 0.00KW
SO Reset required!

e30bd126.11

In the following cases, the safety option requests a restart and fail-
ure acknowledgment signal:

o The safety option is in safety subfunction pending-state
(remark: Occurs only if the reset behavior is set/configured to
Manual).

o After a power cycle with a safety subfunction.

e In PUST (power up self-test), if an external failure occurred
before the power cycle.

e When an external failure occurred.
¢ When customization was aborted or completed.

o Atthe reception of a general reset (required after blank initial
state or in the customization state).

—
na
None 0.00KW

SO in Self-test

e30bd127.11

The safety option indicates that it is in PUST State (power up self-
test).

e Ensure that no safe function is active after a power cycle.

) —

na =

None 0.00KW |

SO in Self-test 3
(=3

e

A safety subfunction is pending at the start-up, if the drive was
powered down while a safety function was active. It is also pend-
ing when the drive was powered down while the safety option
had detected a failure during an active safety subfunction.

None 0.00KW

SafeOpt. initialised

Off Remote SO Req.REST

e30bd129.11

The safety option requests a Restart and Failure Acknowledge sig-
nal. This signal is always required after a PUST, and when a safety
subfunction gets released and is configured to be confirmed that
the motor is able to run.

None 0.00KW
SO General Reset

0 RPM

1Safe Stop [W68]
Off Remote SO Req.REST

e30bd130.11

Occurs only if a general reset is performed from MCT 10. It is an in-
dication to the user. The safety option is set to blank initial state
and safe parameters are set to default.

0 RPM None 0.00KW

SO Suspend-SpeedMon

Off Remote SO Req.REST

e30bd131.11

The zero speed timer contains the remaining time until the fail
prec thresh timer elapsed after the monitoring time expires. The
safety option signals Warning.

0RPM None 0.00KW

SO Warning PUST

1Safe Stop
Off Remote SO Req.REST

e30bd132.11

PUST warning has occurred. Warning cause: Expiry of PUST timer.
Memory test required, perform power cycle.
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Table 41: LCP Reset Messages - (continued)

LCP message Description
= DI1 offline warning has occurred. Warning cause: Expiry of offline
None  0.00KW | ™ timer for DI1.
SO Warning DI1 3
a
]
- DI2 offline warning has occurred. Warning cause: Expiry of offline
None  0.00KW| & timer for DI2.
SO Warning DI2 3
Q
(]
- A speed monitoring suspension warning has occurred. Warning
None  0.00KW | & cause: Suspension of speed monitoring for a certain duration.
SO Suspend-SpeedMon | 3
[=3
m
QJ

Off Remote SO Req.REST
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