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1 Introduction

1.1 Purpose of this Operating Guide

This manual provides basic knowledge required to use the MCT 10 Set-up Software with Danfoss drives. Familiarity with the follow-
ing is assumed:

«  MS®-Windowso at user level.

«  Set-up, process knowledge, and operation of drive.

»  Use of and linkage with communication equipment.

The manual does not provide any detailed information regarding specific applications or possible solutions and related parameter
combinations in the set-up and use of a drive. Refer to the operating guide and design guide of the drive. Any update of the manual
and instructions related to the MCT 10 Set-up Software is available at www.danfoss.com.

Familiarity with the PC or PLC master of the system is assumed. Issues regarding hardware or software produced by other manufac-
turers are beyond the scope of this manual and are not the responsibility of Danfoss.

Refer to the appropriate manuals for more information about master-to-master communication, or communication to a non-Dan-
foss slave.

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

Edition Remarks Software ver-
sion

AQ283728700891, version 0201 | Upgrade to new software version. Support of Multiple Drive Handling, Wire- | 5.3
less Direct, and Condition-based Monitoring.

The original language of this manual is English.

1.3 Intended Use

The MCT 10 Set-up Software 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.

MCT 10 is designed as an interactive commissioning tool for quick and easy commissioning of the following drive series:
« VLT®2800.

«  VLT®4000.
«  VLT®5000.
«  VLT®6000.
- VLT®8000.

+  VLT® Micro Drive FC51.

«  VLT® HVAC Basic Drive FC 101.

+  VLT® HVAC Drive FC 102.

«  VLT® Refrigeration Drive FC 103.
«  VLT® AQUA Drive FC 202.

+  VLT® Midi Drive FC 280.

«  VLT® AutomationDrive FC 301/FC 302.
+  VLT® AutomationDrive FC 360.

«  VLT® Decentral Drive FCD 302.

«  VLT® DriveMotor FCM Series.

+  VLT® Compressor Drive CD 302.
«  VLT® Compressor Drive CDS 302.
+  VLT® Compressor Drive CDS 303.
«  VLT® Soft Starter MCD 500.

«  VLT® Soft Starter MCD 600.

10 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466
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VLT® Advanced Active Filter AAF 005.
VLT® Advanced Active Filter AAF 006.
Use cases of the MCT 10:

For planning a new communication network offline. The MCT 10 contains a complete database with all Danfoss Drives products.

For commissioning drives online.

For easy replacement of drives.

For easy expansion of networks with more drives.

For back-up of parameter settings of drives in a communication network.

The 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 communication. Several fieldbuses can be configured and combined in the same network within MCT

10.

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

1.4 System Requirements
To use the VLT® Motion Control Tool MCT 10, the IBM-compatible computer must meet the following minimum system require-

ments:

4 GB of available space on the hard drive.

MCT 10 runs on Windowsé 10 32/64-bit editions.

1.5 Software Modules
The VLT® Motion Control Tool MCT 10 Set-up Software is supplied in 2 modules:

MCT 10 Set-up Software for:

Setting the drive parameters.
Copying parameter sets to and from a drive.
Documentation/printout of set-up, including diagrams.

Servicing and fault analysis.

APoss program for creating APoss programs.

1.5.1 Features of the VLT® Motion Control Tool MCT 10

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

Links to all Windows applications possible.
Supports Siemens CP PCMCIA-and PClI cards for PROFIBUS DP-V1 master class 2 connection.
Supports standard interfaces: COMx, USB, RS232 (Flux).

Siemens PG/Field PGs already have the required hardware.

View is highly individually configurable.

Downwards compatibility with Dos-Dialog (*.mnu) and WinDialog (*.vlt).

Windowsé Explorer-like interface for quick and easy start-up and navigation.

Wireless Direct.
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PC (Master)

e30bt513.12

USB to RS485 converter

#1 #2 #3 #126

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

1.6 Versions
VLT® Motion Control Tool MCT 10 is available in 2 versions:

« MCT 10 Set-up Software Basic is available free of charge. Download the program from www.danfoss.com - select VLT® Motion

Control Tool MCT 10.

+ MCT 10 Set-up Software Advanced can be purchased using ordering number 130B1000.

Table 1: Features of the Basic and Advanced Versions

Version supports MCT 10 Set-up Software | MCT 10 Set-up Soft-
Advanced ware Basic

Drives per project Unlimited 4

FC protocol L e

Functional safety z X

USB " LS

PROFIBUS DP-V1 2 i

PROFIBUS DP-V1 handling multiple Danfoss nodes concurrently ¥ (limited performance) X

Ethernet-TSC i 5

Logging and scope function 8 channels 2 channels

Real-time logging from a drive 4 channels X

Alarm display Ui View only

VLT® Motion Control Option MCO 305 e L

Graphical smart logic control = &

VLT® 5000 to FC 302, VLT® 6000 to FC 102, and VLT® 2800 to FC 280 conver- e i

sion wizards

12 | Danfoss A/S © 2021.09
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Version supports

MCT 10 Set-up Software

MCT 10 Set-up Soft-

Advanced ware Basic
FC to FC conversion wizard g L
Import 3000.XLS to FC 302 L X
Motor database e X
VLT® Extended Cascade Controller MCO 101 2 X
Drive file system = X
VLT® Wireless Control Panel LCP 103 e i
Status plug-in = &
Drive plug-in L X
VLT® Software Customizer e X

1.7 Further Information

The following manuals related to VLT® Motion Control Tool MCT 10 are available:
+  VLT® PROFIBUS DP-V1 MCA 101 Installation Guide.

«  Design guides for the relevant drives.

Refer to 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 © 2021.09
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2 Safety

2.1 Safety Symbols

The following symbols are used in this manual:

ADANGERA

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

AWARNINGA

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

ACAUTIONA

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).

2.2 Safety Precautions

AWARNINGA

HIGH VOLTAGE
AC drives contain high voltage when connected to AC mains input, DC supply , or load sharing. Failure to perform installation,
start-up, and maintenance by qualified personnel can result in death or serious injury.

- Only qualified personnel must perform installation, start-up, and maintenance.

AWARNINGA

UNINTENDED START

When the drive is connected to the AC mains, DC supply, or load sharing, the motor may start at any time, causing risk of death,
serious injury, and equipment, or property damage. 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 condi-
tion.

- Press [Off] on the LCP before programming parameters.

- Disconnect the drive from the mains whenever personal safety considerations make it necessary to avoid unintended motor
start.

- Check that the drive, motor, and any driven equipment is in operational readiness.

14 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466
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AWARNINGA

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 back-ups, UPS, and
DC-link connections to other drives.

- Wait for the capacitors to discharge fully before performing any service or repair work. The discharge time is specified in the
drive operating guides.

- Use a measuring device to make sure that there is no voltage, before opening the drive or performing any work on the ca-
bles.
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3 Installation and De-installation

3.1 Introduction

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

3.1.1 Starting the Installation Program
Procedure
1. Run VLT_MCT10_Vx.xx.msi.
2. Follow the instructions of the installation program.
When the installation process is complete, the MCT 10 Set-up Software can be found on the following path:

. Danfoss Drives

e30bt514.14

il Aposs

A‘ Communication Module Community...
MCT 10 English

B vcr 10 ReadMe

&

MCT 10 Set-up Software

lllustration 2: Path for MCT 10 Set-up Software

3.1.2 Selecting the Software Language

The Danfoss default language is English. If another language is selected, it becomes the new default.
Procedure

1. Select Options from the main menu, then select Select Language.
2. Select the wanted language from the scrollbar and click OK.

Changing the language affects the parameter language. If an external LCP is connected to the drive, the change of lan-
guage version does not affect the language in the display.

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

3.1.3 Uninstalling the Software

The following procedure is only valid for Windows operating systems.

Procedure
1. Select Start.
Select Settings.
Select Control Panel.
Double-click Remove/Add Programs.

usr W

Select Remove.

16 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466
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4 Set-up of Communication

4.1 Communication Options

Drives in the VLT® HVAC Drive FC 102, VLT® AQUA Drive FC 202, 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:
. Standard built-in RS485, or
« USB port.

The USB interface socket allows devices to be connected and disconnected using hot swapping. When connecting a drive using
USB, MCT 10 Set-up Software automatically adds on to the bus list.

If the VLT® PROFIBUS DP-V1 MCA 101 or the VLT® EtherNet/IP MCA 121 option is mounted in the drive, establish the connection
through:

«  PROFIBUS master class 2 connection (MSAC 2), or

«  Ethernet-based network.

Connect soft starters either via a USB cable or via ethernet.

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 con-
necting the PC to a drive through a USB cable.

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

Communication from a PC can be established via RS232 to RS485 converters or via USB to R5485 converters.

o
Qo
ie)
=)
157}
]
RS232 usB
e § o ff
2 RS232 to RS485 converter 2 USB to R$485 converter
—y —7
RS485 RS485
\ T

— — = = = —
I I
#1 #2 #N #1 #2 #N

lllustration 3: Communication from a PC

4.2 Manual Fieldbus Configuration
After installation, configure the non-plug-and-play networks via the fieldbus configuration dialog.
Procedure

1. Start the MCT 10 Set-up Software.

2. Select Network.

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 17
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3. Right-click Network and select Add/Remove/Configure Buses.

B Untitled - MCT 10 Set-up Software

File Edit View Insert Communication Tools Options

[
| - i

@

Help

e30bt622.12

| iRl v

@ Proj Add/Remove/Configure Buses

Illustration 4: Refreshing the Fieldbus List

4, Add, remove, or configure the properties for the connected buses.

B Serial

Installed fieldbuses:

Type Fieldbus name Installation

. Danfoss Drives Fieldbus Configuration

Profibus
SerialFCBus
Ethernet

DP-V1
Serial
Ethernet

Manual
Manual
Manual

WirelessDirect WirelessDirect

Manual

Remove

Help About

Properties...

Close

e30bt630.13

Illustration 5: Fieldbus Configuration

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

4.3 Automatic Scan

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

ly for active drives.

4.3.1 Scan Range Configuration

Enter the preferred scan setting by right-clicking SerialCom and then selecting Configure Driver.

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:

«  Right-click the Fieldbus icon in the network tree and select Configure Bus.

«  Mark the Fieldbus icon in the network tree and select Configure under Communication in the main menu bar.

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

«  Open from the Windows panel.

18 | Danfoss A/S © 2021.09
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B Tl

e30bt495.14

Scan network icon

Illustration 6: Scan Network Icon

4.3.2 Scan Network

Scan afieldbus in 3 ways:

+  Right-click the Fieldbus icon in the network tree and select Scan Bus for active drives.

+  Mark the Fieldbus icon in the network tree and select Scan/Refresh under Communication in the main menu bar.
«  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.

Scanning for Drives.. .

Status

Scanning bus for actve drives..
1 drive(s) responded to scan.
Identfying drive(s)..

 Drive Address: 1 - Identification finished.

e30bt496.12

Please wait....

0% 100%

R

Illustration 7: Progress of Network Scanning

4.4 Set Up the Drive with RS485 Data Communication

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

+ 8data bits.
« 1stop bit.
- Even parity.

4.4.1 Configuring the Fieldbus

When using an RS485 converter as the Advantech ADAM converter, MCT 10 Set-up Software indicates online drives available on the
fieldbus after scanning the bus.

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

Procedure

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 19
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1. Open the Serial Fieldbus Configuration dialog box or right-click the appropriate fieldbus.

Serial fieldbus configuration X

General Protocol  Advanced

Line settings
Port:

e30bt629.12

COM3: Intel(R) Active Management Technaology - SOL ~
Baud rate: Parity: Stop bits:

9500 ~ | | Even parity ~ 1 ~

Fieldbus scanning

Start scanning from address: | 1

Stop scanning at address: | 128

Reset to default

Illustration 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. Set the 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.

4.4.2 USB Data Communication

Bl Untitled - MCT 10 Set-up Software

e30bt623.12

File Edit View Insert Communication Tools

NG H X and:
=
- B Ethemet
B Profibus
i B Serial
o B USB1
: . B WirelessDirect
o & Project

Illustration 9: Network Bus List

When the USB cable is disconnected, the drive connected via the USB port is removed from the network bus list.

4.5 Set-up of Soft Starter

Setting up connectivity to the VLT® Soft Starter MCD 500 and VLT® Soft Starter MCD 600 requires that the USB communication mod-
ule 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.
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4.5.1 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:

+ 8data bits.
« 1stop bit.
«  No parity.

Serial AuCom configuration X

General

e30bt758.12

Line settings
Paort:

COM&: Standard Serial over Blustooth link w
Baud rate: Parity: Stop bits:

9600 w | | No parity w 1 b

Reset to default

lllustration 10: Serial Configuration of Soft Starters

4.5.1.1 Configuring the Fieldbus
Procedure
1. Add and configure the bus from the Fieldbus Configuration dialog.

If the bus 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).
Reset to Default restores the general settings and fieldbus scanning to factory configuration values.

4.5.1.2 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.
Procedure

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

- o
Tools Options Help S
- 8
~OMpare.. 2
d _ -
Apply Parameter View Settings
Filter Parameter .

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

VLT2800 Conversion Wizard...

VLT3000 Conversion Wizard...

VLTe000 Conversion Wizard...

Import drive from Excel...

Impaort drive from Excel and write...

Manage motor db ...

Manage Sensorless Pumps db ..

OS5 Creator...

MME Creator...

LCP103 Whitelist Creator...

Export CSV/Master Files ...

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

-

Illustration 11: Selecting the Hilscher Netldent Tool

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

4.5.2 Importing/Exporting Parameter Files, MCD 600

With 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.

Procedure
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.

© Adialog opens showing information about the selected file.
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5.

® N oo

9.

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 differ-

ence.

Press Continue to apply the file.

©  Aview, which shows all changed parameters, appears.

Import MCD600 Master Parameter File
Level Message
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/O)"
Info Parameter "20-2" changed. Old: "64" New: "80"
Info All done!
Ok

Click Ok to close the window.

Right-click the project to export from MCT 10.

Select the parameters to export.

In the file selection dialog, select where to export the file to.
A dialog appears when the export is completed.

e30bu311.12
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MCT 10 Set-up Software

o Export complete!

oK

e30bu312.11

4.6 PROFIBUS DP-V1 Communication

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.

PCMCIA Insertable
DP-V1 card DP V1 card

e30bt634.11

DP- V1 DP- V1

Illustration 12: PROFIBS DP-V1 Communication

Consult Siemens www.siemens.com for the latest supported cards for PCs.

Connectivity via PROFIBUS DP-V1 to a VLT® AutomationDrive FC 302 utilizing the VLT® PROFIBUS Converter MCA 114 with option
firmware version 2.03 is not possible from MCT 10 Set-up Software. Use the fieldbus or USB bus instead.

4.6.1 Configuring PROFIBUS DP-V1

When using a PROFIBUS interface card with the associated driver installed, MCT 10 Set-up Software indicates online drives available
on the specific PROFIBUS after scanning the bus for active drives.

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

ProfiBus fieldbus configuration S
General | Protocol a
el
b1
Connection Parameter 1/0 ]
(2]
Number of connection retries: 3 Read parameter timeout: 50 msec o
Number of reconnection retries: |3 Write parameter timeout: 200 msec
Fie /0 Parameters alowed per telegram:
File telegram timeout: \ 500 msec |

Max failures on file read: 0

Reset to default

OK Cancel

Illustration 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.
Press OK to activate or reset to restore factory default settings.

4.6.2 DP-V1 Connection and PG/PC Interface

The MCT 10 Set-up Software PROFIBUS DP-V1 fieldbus plug-in utilizes the Siemens SoftNet driver available from Step?7, or alterna-
tively Simatic NET, to establish connectivity via the supported master class 2 cards such as CP5511 or CP5512.

STEP7 Lite version does not support the SoftNet driver.

4.6.2.1 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 MCT
10.

Cabling and terminations must be in accordance with wiring and cabling requirements for PROFIBUS.

Procedure
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1. Open the PG/PC Interface.

Set PG/PC Interface

e30bt789.10

Access P.;[.lg LLDP

Access Point of the Application:
CP_L2 1: -» CP5512[PROFIBUS) v
[Standard interface SIMATIC NET)

Interface Parameter Assignment Used:

CPS512(PROFIBUS) [ Propetes.. |
B CPS512(FwL) ~| [ Diagnosties. |
HR CPS512(MP1)

B CPSS12(PPI) [ Copy.. ]
#2) CPS512(PROFIBUS) -

<] >

[Parameter assignment of your
communications processor CP5512 for a

PROFIBUS network)
Interfaces
Add/Remove: | Select... |
| Cancel I I Help ]

Illustration 14: Set PG/PC Interface

Configure Access Point of the Application to CP_L2_1 pointing to the master class 2 card used.
Set Interface Parameter Assignment Used corresponding to the master class 2 card used.
Select Properties to configure the station- and network parameters.

- Station parameters:

Set PG/PC is 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.

- Network parameters:

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

5. Use DP as Profile and click OK to close the Properties dialog.
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6. Select Diagnostics in the Set PG/PC Interface to verify network- and bus communication.

' Properties - CP5512(PROFIBUS)
PROFIBUS |
Station Parameters
¥ FE/FCist
Address
r
Tirmmout 1s -
Network Parameters
Transmission fate: 1.5 Mbps :J
Highest station address: 126 -
Profile:
Universal (DP/FMS)
User-Defined
Buis Patameters...
r g et z
[ o ] Defout | Concel | Heln ‘

e30bt790.11

Illustration 15: Properties Dialog

SIMATIC NET diagnostics - CP5512(PROFIBUS)

PROFIBUS/MPI Natwark Disgriostics | Hardware |
Status/MNetwark Disgrastics

[ ‘um

Station address: 1

Bus parameters:

Baudrate: 1500.00 Kbp: &

Highest station address [HSA) 1%

Minimum station delay Time [Min Tadif 11 Bit

b auirium station delay Time [Max Tad 150 tBit

Setup time [teet): 1 iBit w
Bus Modes

012345678 310111213141516171813
gV ERREREREFFERENREFRERE
e o ol ool ol o v gl e e f ol il el o
i EERENEREFEERFFERIEFEERE
BT T e e 5 e s B s B B B e g S
g ErrFEFEFEFEFEFERFFrFErE T T
a1 #1 Sl I U O N G I 0
20T EErrr Rey

[ Station passive
Head

[ Station active ready

[¥ Station active
0K Cancel Help

lllustration 16: Simatic Network Diagnostics Dialog

130BT791.10

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.
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8. Close the PG/PC interface and start MCT 10.
9. Right-click a PROFIBUS and select Scan for active drives. MCT 10 Set-up Software identifies the same node IDs, except PLCs.

4.6.3 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:

+  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.

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.

+  Single request. Only 1 request per telegram.

4.7 Ethernet-TSC Data 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.

4.7.1 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.

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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%

)
Ethernet - Ethernet Fieldbus Settings e
2
Basic Options | Advanced _'§
Drive Discovery Method Discovered Drives 3
i 20 drives found
@ Multicast:
posting to single multicast address, Madel MAC Address DHCP IP Address Subnet Mask Default Gateway  Port
LT SRRy A D, FC-102  O0:1B:08:00:0B:9F  Erabled  10,28.195.43 255.255.240.0  10,28.193.1 4000
5 Range Scan: FC-302 00:1B:08:00:06:97 Enabled 10.28.196.24 255.255.240.0 10.28.193.1 4000
probing all addresses in specified range, FC-302 00:1B:03:00:0B8:87 Enabled 10.28.196.29 255.255.240.0 10.28.193.1 4000
Using FC Protocol and TCP. FC-302 00:1B:08:00:06:81  Disabled  10.28.196.4 255,255,240.0  10.28.193.1 4000
FC-302 00:1B:08:00:06:CC Enabled 10.28.196.27 255.255.240.0 10.28.193.1 4000
Multicast is superior to Range Scan. Use Range FC-302 00:1B:08:00:00:67 Enabled 10.28.196.25 255.255.240.0 10.28.193.1 4000
Scan if drives were not discovered with Multicast. FC-302 00:1B:08:00:06:C3  Enabled  10.28.196.11 255,.255.240.0  10.28.193.1 4000
FC-302 00:1B:08:00:06:99 Enabled 10.28.196.28 255.255.240.0 10.28.193.1 4000
Filtering FC-302 00:1B:08:00:06:95 Enabled 10.28.196.17 255.255.240.0 10.28.193.1 4000
FC-302 00:1B:08:00:08:90 Enabled 10.28.196.32 255.255.240.0 10.28.193.1 4000
; FC-302 00:16:03:00:08:36 Enabled 10.28.196.21 255.255.240.0 10.28.193.1 4000
e FC-302 00:1B:08:00:08:A6  Dissbled  10.28,195.34 2552552400 10,28.193.1 4000
Start Address: FC-302 00:1B:08:00:07:43  Enabled  10.28.196.12 255,255.240.0 10.28.193.1 4000
0 . B .19 . 43 FC-302 00:1B:03:00:05:98 Enabled 10.28.196.23 255.255.240.0 10.28.193.1 4000
FC-302 00: 1B:08:00:0B:B5 Disabled 10.28.196.40 255.255.240.0 10.28.193.1 4000
End Address: FC-302 00:1B:08:00:0B8:AC Disabled 10.28.196.42 255.255.240.0 10.28.193.1 4000
R FC-302 00:1B:08:00:06:94  Disabled  10.28,196.33 255.255.240.0  10.28.193.1 4000
FC-302 00: 1B:08:00:0B:99 Enabled 10.28.196.19 255.255.240.0 10.28.193.1 4000
2 - . FC-302 00:1B:08:00:08:A2 Enabled 10.28.196.22 255.255.240.0 10.28.193.1 4000
Smaller set of drives requires less processing, s
T e Pt e et FC-302 00:1B:08:00:08:93  Disabled  10.28.196.33 255.255.240.0  10.28.193.1 4000
application.
Drive Discovery Timeout
500 1..99%9 ms

O You can configure drive IP settings remotely by double dicking on it {over UDP only).

lllustration 17: ADDP Configuration

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 net-
work.

Select a device from the Discovered Drives list to;

Get more information about the device.

Assign a static IP address, a subnet mask, or default value to the drive.

Set up DHCP (dynamic host configuration protocol) look-up.
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-
Ethernet - Ethernet Fieldbus Settings ZZ ) ":
3
Drive IP Settings | Advanced 5
o
[50]
Drive Info ©
Found on Interface: 10.28.196.8
Drive Model: FC-102
MAC Address: 00: 1B:08:00:0B:9F
Host Name: nfa
DNS Address: nfa
TSC Port Number: 4000
Configure Drive IP Settings
@ Use DHCP
[7) Manually Configure Network Settings

IP Address: 0. 28 . 196 . 43

Subnet Mask: 255 . 255 . 240 . O

Default Gateway: 10 . 28 .193. 1

Back to List
Lo ]

lllustration 18: TSC Configure

4.7.1.1 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.

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 pre-

vent the option from failing to operate.

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

- - X

Ethernet - Ethernet Fieldbus Settings — —
-
ai

Basic Options | Advanced g
el
Drive Discovery Method Discovered Drives 8
3
() Multicast:
IP Address Port

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

@) Range Scan:
probing all addresses in specified range,
using FC Protocol and TCP.
Multicast is superior to Range Scan. Use Range
Scan if drives were not discovered with Multicast.

Filtering

Use IP Address Filter/ Range

Start Address:
0 .28 .19 .19

End Address:
0 .28 .186 . 24

Smaller set of drives requires less processing,
thus Filtering can boost discovery from within
application.

Drive Discovery Timeout

500 1..9999ms

O ‘fou can configure drive [P settings remotely by double dicking on it (over UDP only).

lllustration 19: 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.

Configure the connection properties.

b.
c. Right-click the offline drive.
d.

Read and write to the drive without scanning the bus.

4.7.1.2 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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Ethernet - Ethernet Fieldbus Settings | & =
-
2 : Yo}
Basic Options | Advanced X
o
o
Drive Discovery Method Discovered Drives %
5 drives found
@ Multicast:
posting to single multicast address, Model MAC Address DHCP IP Address Subnet Mask Default Gateway  Port
e FC-302  00:1B:08:00:06:98  Enabled  10.28.196.23 255.255.240.0  10.28.193.1 4000
® Range Scan: FC-302 00:1B:08:00:0B:A2 Enabled 10.28.196.22 255.255.240.0 10.28.193.1 4000
- : = : FC-302 00:1B:08:00:0B:99 Enabled 10.28.196.19 255.255.240.0 10.28.193.1 4000
probing all addresses in specified range,
using FC Protocol and TCP. FC-302 00:1B:08:00:08:88  Enabled  10.28.196.21 255,255,240.0  10.28.193.1 4000
FC-302 00:1B:08:00:06:97 Enabled 10.28.196.24 255.255.240.0 10.28.193.1 4000

@ Multicast is superior to Range Scan. Use Range
Scan if drives were not discovered with Multicast.

Filtering

Use IP Address Filter/ Range

Start Address:

0 .28 . 186 . 19

End Address:
W .28 .19 .24

Smaller set of drives requires less processing,
0 thus Filtering can boost discovery from within
application.

Illustration 20: Filtering

4.7.2 Wink Drive

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

4.7.2.1 Start Winking

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

Procedure
1. Right-click a drive from the Ethernet network.
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2. Select Start winking or Stop winking.

B Untitled - MCT 10 Set-up Software
File Edit

W =

View Insert Communication

Teols

A A0 By T

R W

Options  Help

e30bt784.11

&

- ﬁ Nethyork
B op-v1
B, mcd500
B. Serial
=] E Ethernet

ol - |192.168.16.2;

EC-202 )

= All Parameters
2 Alarms

All Parameters
2 Alarms
{¢} Smart Legic
(=] @ CONVERTED DRIVES
- [ CONVERTED - 596

Start winking

Read frem Drive

e

Compare...

Load moeter data..,

Properties

Drive Series
FPower Size

Voltage
»

lllustration 21: Start Winking

4.7.3 Advanced
Use the Advanced tab:

I

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

To define the TSC Connection Allocation/Sharing.

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 MCT 10 releases unused connections and makes them available to other users in

the network after idle timeout.
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Ethernet - Ethernet Fieldbus Settings — — -— -_— (3|
]
Basic Options | Drive IP Settings | Advanced | 2
el
Port Mumber For Range Scan 8
(U]

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

I | 1..65535

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

TSC Connection Allocation  Sharing
Release Idling Connections

Idle Timeout: 5 1.999s

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

O ‘fou can disable Idle Tmeout to reserve established connections.
Only spedific drives will be affected when you combine this setting with respective address Filter.

Parameter Channel Response Timeout

4000 1..9999ms

Illustration 22: The Advanced Tab
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5 Parameter Set-up

5.1 Introduction

This chapter explains how to control a drive using the MCT 10 Set-up Software. After starting the MCT 10, the main window looks
like the example shown in |llustration 23.

B Untitled - MCT 10 Set-up Software S = X |8
File Edit View Inset Communication Tools Options Help 3
NEdiaadrEE e e
k-t Network Folders Series
— B Ethemnet
B Profibus

. B Serial
i B SeralAuCom
+ B Use1

B WirelessDirect

{7 cict

Illustration 23: MCT 10 Set-up Software Main Window
5.2 User Interface

5.2.1 Display
The MCT 10 Set-up Software has 2 views:

. Leftview.
+  Right view.

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:
« Add or delete folders and elements.
«  Store changes into the Project folder.

Store changes made to the real online set-up into the Project folder in the simulated, offline set-up for later use.
For more information on saving data, refer to 6.8.1.1 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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For Help, press F1

~
Bl Untitled - MCT 10 Set-up Software - o X ‘ o
File Edit View Inset Communication Tools Opticns Help | §
PECIEEL IS DL X | E
= Network D | Name Setup 1 Setup 2 Setup 3 | setup4 [FactorySetup | Unit | ~ o
g E:::’;‘i 001 | Language [0] English [0] English [0] English [0] Engfich (0] Englich
8 seril 002 | Motor Speed Unit 101 RPM [91RPM 101 RPM [1RPM [01RPM
_J SereltuCom 003 | Regional Settings 101 [0] International  [0] International [0] Internationsl [0] Internationsl
B use 004 | Operating State ot Power-up (Hand) | 1] Forced stop, ref=... [1] Forced stop, ref...|[1] Forced stop, ref.. 1] Forcedstep, ref.. {1] Forced stop, re..
. B WirelessDirect 010 |Active Set-up [1]Set-up 1 [115et-up 1 [1] Set-up 1 [1] Set-up 1 [1] Set-up 1
o 1§ Project on | Edit Set-up [9] Active Set-up [OActiveSet-up [ ActiveSet-up  [9]ActiveSetup  [9] Active Set-up
- g drive 012 | ThisSet-up Linked to [0] Not linked [0] Not linked [0] Mot linked [0] Not linked (0] Not finked
0130 | Readout: Linked Sct-ups 0} © 0 o ]
-\ Alarms . 0131 | Readout: Linked Set-ups 1 oy o 1 o}
@ vt 0122 B Rewrious Lnked 5ot iy @ @ @ @ @
1" Timed Actions 0133 | Resdout Linked Set-ups 31 3 (3 3 3
%, Preventive Maintenance 0134 | Readout: Linked Set-ups (4 ) 4 ) @
.. ] Drive File System 014 Readout: Edit Set-ups / Channel | AMAAAAAAhex AAAAAAAANEX ARAAAAAANEX ARAAAAAAhe AAAAAAAAhex
BB Software Customizer 015 Readout: actual setup 1 1 1 1 1
i service Log 020 Display Line 1.1 Small [1617] Speed [RPM]  [1617) Speed [RPM] | [1617) Speed [RPM]  [1617] Speed [RPM]  [1617] Speed [RPM]
4 Motor 0 Display Line 1.2 Small [1614] Motar current  [1614] Motor current | [1614] Motor current [1614] Motor current  [1614] Motor current
2 Display Line 1.3 Small [1610] Power [kW]  [1610] Power (kW] | [1610] Power (kW]  [1610] Power (kW]  [1610] Power [kW] |
023 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 | MyPersonal Menu 1 1 1 1 1
0251 | MyPersonal Menu 2 2 20 20 20 |
0252 | MyPersonal Menu 21 2 2 2 2
0253 | MyPersonal Menu 2 F] 2 2 2
0254 | MyPersonal Menu ) 3 23 ] a
0255 | MyPersonal Menu % ] ] u u
025.6 My Personal Menu 67 67 67 67 67
0257 | MyPersonal Menu 1551 1551 1551 1551 1551
025.8 My Personal Menu 0 0 0 0 0
0259 | MyPersonal Menu 0 0 0 0 0
025.10 My Personal Menu 0 0 0 0 0
02511 | My Personal Menu 0 ] 0 0 0
02512 | My Personal Menu 0 0 0 0 0
025.13 | My Personal Menu 0 ] 0 0 0
02514 | My Personal Menu 0 0 0 0 0
02515 | MyPersonal Menu 0 0 0 0 0 v

lllustration 24: Details Shown in the Right View

Toolbar

A toolbar shows icons for the most commonly used functions.

N X aR|g] %

B-B=
Beim
CECE

e @ = By

Illustration 25: Toolbar

e30bt712.12

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.

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.
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 6.8.1.1 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:
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«  Open a project file.
« Insert folders.

«  Store project-related files in any format, for example Word or PDF.

5.2.3 Other Folders

Four folder types are available for organizing a large system into several smaller systems.

Table 2: Available Folder Types

Name Purpose Icon
Folder Organize drive and/or soft starters that are part of a machine or system.
o~
«
~
5
3
[
File folder Organize files belonging to a project. Any file format can be used.
= =
—— ~
8
—_— g
()

Parameter fold- | Store parameter settings temporarily or for documentation purposes. The folder can

er contain a single parameter, subgroup, parameter group, or the entire parameter data- =
[ag}
8
R
Q
Scope folder Analyze the behavior of 1 or several parameters for diagnostic purposes by visualizing

them as a curve.

e30bt715.11

Insert any folder type in an offline project in 1 of 2 ways:
+  Right-click the project or an existing folder and select New Folder/New File Folder, as shown in |llustration 26.

«  Alternatively, mark the project or an existing folder and select New Folder/New File Folder under Insert in the main menu bar.

<
-
P Untitled - MCT 10 Set-up Software NS
File Edit View Inset Communication Tools Options Help n
]
NEFH DR Elen @ = i 3
51 Network ] Folders Serit Q)
BB Projact] = : FC-
=N~ New » Drive
© Print Project. Soft Starter

Active Filter
Folder
File Folder

Change Field-Bus Settings

Read from Drive
Write to Drive Scope Folder
Write to Multiple Drives
Compare

Compare Multiple Drives

Apply Parameter View Settings...
Cut

Copy

Paste

Delete

Rename
Update WiFi LCP firmware.,

Properties

—

lllustration 26: Inserting a Folder Type
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5.3 Setting Up Drives and Folders

Sometimes, it is necessary to insert a new folder before setting up new drives. See 5.3.1 Inserting a New Folder for instructions.

The way to set up drives depends on the drive type. The methods are described in 5.3.2 Setting Up Drives, Active Filters, or Soft
Starters and 5.3.3 Setting Up Low Harmonic Drives.

5.3.1 Inserting a New Folder

Procedure
1. Right-click the Project folder or selectinsert 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:
Procedure

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.

New Drive X ~
IS
Mame 3
L
Drive Name: | drive Software Version: | gg, 72 w 3
- m
0)
Valtage: | ap0y-240v w
Select Drive Type
Series: | FC-302 w Power Size: | 0.25kW (PK25) -
PUDfle: FC_302PK25T2=========================== V453-00.pud o
Options Connection
Option A: | Ng Option ~ Field-bus: |Serial b
Option B: | No Option ~ Address: [ 1 |
Option CO/ED: | No Option w [[] Warn if Address is in use
Option CLEL: | No Option w
Secondary addresses
Writing the same parsmaster values for multiple drives,
For example:
Senal addresses: 1-5; 7; 10-19; 20-25; 29
IP addresses: X0 1-3000 0 5 200X 7 X, X000 107X, XX, 195 30030 %, 20-X. 0. 0. 25; 2.20.0. 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 (Niood). Chedk the type code in the drive.
et cacs

Illustration 27: New Drive Window

The New Drive window consists of 4 main sections:
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Name Enter a unique name for the drive. Any text/number combination is allowed. Also specify with software version
and the voltage in this section.

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

Type 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 field-
bus 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.

Bl Untitled - MCT 10 Set-up Software
File Edit View Insert Communication Tools

N &l o

Options  Help

e @ = p B

For Help, press F1

)« Network
& & Project Connected drive information Database Information
= HEEE
£ All Parameters e Foia
A\ Alarms Power Size | Jo.25kw (PK25)
{+} Smart Logic
Voltage [200v-230v
® [ Clock Functions J i
Timed Actions Basic SW Version [ Jpa.61
; Preventive Maintenance option A | [No Option
Drive File System =
Option & 7
B Software Customizer s | BT
& ServiceLog Option CO/E0 | [No Option
48 Motor Option C1E1 | JNa Option
Type Code | \ FC-302PK25T2E20H 1B00000
Drive Address |3
Secondary Addresses |
Run LCP Simulator
Bus Name  [Serial
Last synchronized [
Drive Operation Status |

e30bt636.12

Illustration 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:

Procedure

1. Right-click in the left view or select Insert in the main menu bar.
2. Select New.
3. Select Drive.
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4. Enter all relevant data in the New Drive dialog and click Make LHD.

[ MNew Drive B @1

Mame

e30bt787.12

Drive Mame:  FC302 Software Version: [05_22 v]

Yoltage: [33w.43w v]

Select Drive Type

Seres |FC.a02 = Pawer Size: | 450.0kw [P450] -
PUD file | FC302P450T 4 /141500, pud
Options Connection
Option &: | Ng Dption - Fieldbus: | Serial =
Option B: [N.; Opticn v] Address: 1
Option CO/ED: [Nn e _] Warn if Address iz inuse [

Option C1/ET: [N Dptian -

The codes after the power sizes distinguizh the usual [Pxsx] power cards from the new D-Frames [Mx=x]. Check the type code in the
drive,

k ¥

Illustration 29: Entering Data for a New Low Harmonic Drive

The Make LHD option is only available when 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.

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

- H Network
= - B Projest

e30bt788.11

[}
=
[ —
3 - -

4 == All Parameters
£ Alarms
{+} Smart Legic

= el AAFOOS
[+ == All Parameters
0 Alarms

lllustration 30: Low Harmonic Drive Shown in the Project Folder

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:

40 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10

Operating Guide

Danifi

Parameter Set-up

Load and motor.

Inputs and outputs.

Special functions.

Technical functions.

Operation and display.

References and limits.

Serial communication.

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

- 2}
s
File Edit View Inserr Communicstion Tools Options Help E
NEH X2l d|% =t @ @ = » B g
B D Name Setu  Q
001 Language o Y
e 002 Motor Speed Unit [01RF
. B 0-" Operation / Display 003 Regional Settings [0]In
& 1 Load and Motor 004 Operating State at Power-up (Hand) |[1] Fc
= Brakes 010 Active Set-up [11%e
- 7 3-** Reference / Ramps on Edit Set-up 914
g 4-* Limits / Wamings 012 This Set-up Linked to 01N
- 2 5 Digital In/Out 0130 Readout: Linked Set-ups {0}
] ‘& 6 Analog In/Out 013.1 Rezdout: Linked Set-ups o
w-B LI e 0822 | Resdout Linked Sctups 2
£~ Comm. and Optioas D133 | Readout Linked Set-ups ]
37 Smart Legic :
= 14+ Special Fanctions 0134 | Readout Linked Set-ups {4}
- B 15-* Drive Information 014 Readout: Edit Set-ups / Channel | AAAJ
- % 16 Date Readouts 015 Readout: actual setup 1
H 17- Position Feedback 020 Display Line 1.1 Small 11617
1 18-™ Data Readouts 2 021 Display Line 1.2 Small 11614
22-" Appl. Functions 022 Display Line 1.2 Small [1610
23-** Time-based Functions i Display Line 2 Large 1e13
0 g e 024 Display Line 3 Large (1602
. ii‘i‘:‘im"gs 0250 | MyPersonal Menu 1
n7s1 My Persnnal Menn n

lllustration 31: Subfolders in the All Parameters Folder

The generic folders comprise parameters relevant to the drive type selected.

" Project X - M t-up Software _|E|I_K[ é
Fle Edit Vew Insert Communication Tools Options Help %
D@ iR @@L -5mIV D oedn g
& Bl Network D |Name Setup 1 Setup 2 |setup 3 |seupa =]
| - Swiicom 001 |Lanauage Engish Englsh Englsh Engish
e & Project 002 | Active sefip Setup 1 Setup 1 Setup 1 Setup 1

= E'E Corwveyor 001 003 | Sebp copy N copy NG COpy Mo copy Mo copy
== Al Parameters 004 |Lepeopy Mo copy Mo copy Mo copy No copy
m 005 | Custom readout 100.00 100,00 100,00 | 100.00
8 Load and motor 006 | Cust, read, unit % | % % 1%
|-+ Refarences and imits 007 |Large readout Freguency [Hz] | Frequency [Hz]  Frequency [Hz] | Freguency [
& Tnputts and r 008 [Smal readout 1 Reference [%] Reference %] Reference [%]  |Reference [
[ .0 cracial funch 009 |Smalreadout2  |Motor current [A] | Motor current[A] |Motor current[A] |Motor curres
Fat Spect ciors 010 |Smalreadouta | Power [k\W] |Pawer [kw] Power [KW] | Power [kw/]
== Seridl communication 011 | Unit ofloc raf Hz Hz Hz bz
St L 01z |Hand strtbttn |Enable |Enable [Enable |Enable
=Group 7 019 |Stop butkon Enable |Enable Enzble Enable
014 | Auto start btm Enable Enable Enable | Enable
015 |Resetbutton  |Ensble  |Enable  Encble  |Enabke
016 | Data change lock  |Motlocked | Mot locked Mot locked | Not locked
017 |Power Up action | Auto restart AU restart AUt restart AU restart
-

lllustration 32: Data Example in a Generic Folder

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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B Untitled - MCT 10 Set-up Software — a * I
File Edit View Inset Communication Tools Options Help ;
NEH| % al|d% |@% @ = » By 2
- (8] 2-* Brakes ~ lip Name Setup 1 Setup 2 Setup 3 Setup 4 Factory Setup Unit ~ %
- i
"ii' EE'?ET‘\:" Ramps 18000 | A Tog iem 0 0 0 0 0
4 47" Limits / Warnings = o
15 Digital In/Out 1800.1 : Log: ltem 0 0 0 0 0
% % 6 Analog In/Out 18002 Log: ltem 0 0 0 0 0
T 11 7-** Controllers 1800.3 [} e Log: Item 0 0 0 0 0
& ®} 8- Comm. and Options 18004 | Log: ltem 0 0 0 0 0
13-** Smart Logic 1800.5 A e Log: Item 0 0 0 0 0
14-" Special Functions 18006 | Log: ltem 0 0 0 0 0
B 13- Drive Information 18007 | N eLog: Item 0 0 0 0 0
% 16" Data Readouts 18008 [N Log: ltem 0 0 0 0 0
2 [é "5"’" EE‘““" 18009 | A < Log: ftem 0 0 0 0 0
o ‘* 18010 | Log: Action 0 0 0 0 0
1801.1 [} e Log: Action 0 0 0 0 0
30 Special Features 18012 | Log: Action 0 0 0 0 0
40-** Special Settings 18013 | e Log: Action 0 0 0 0 0
50-7 License 18014 B Log: Action 0 0 0 0 0
I\ Alarms 18015 | & Log: Action 0 0 0 0 0
1+} Smart Logic 18016  Maintenance Log: Action 0 0 0 0 0
i EG] Qlock Funcions v 18017 | Maintenance Log: Action 0 0 0 0 0 v
For Help, press F1
lllustration 33: Array Parameters
The Danfoss products listed under Network or Project can be sorted according to:
«  Folder name.
«  Series.
«  Software version.
+  Address (communication address).
«  Powersize.
«  Voltage.
Click the sorting bar and select the relevant sorting option.
Bl Untitied - MCT 10 Set-up Software - o X S
| File Edit View Inset Communication Toolks Options Help g
(D s am(d]> S
m
=<3 Network Folders Series Software Version Address Power Size L
-] :“"ﬂ:‘;‘“ Az FC-202 03.80 1 0.25kW (PK25)
E S;'I e Hrc2 FC-102 0571 1 1.10kW (P1K1T)
3 [=F FC-302 08.12 1 0.25KW (PK25)
A sermluCon Hrc021 FC-302 0861 3 D.25KW (PK2
B WirelessDirect - i ’ ) )
= 1§ Project
=& FC-102
= A Fc2 )
=- g Fc3021
m- [ Fe-3022
< >
For Help, press F1

Illustration 34: Sorting Options

5.4 Customized Views

Select View in the main menu bar to see the display options. The following options are available:

+  Show or hide the toolbar.

«  Show or hide the status bar.

« Largeicons/small icons view.

+  View as list of folders and elements.

«  View with details of network and project elements.
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| Il Untitied - MCT 10 Set-up Software - o b4 E
File Edit |View Inset Communication Tools Options Help N
| N E ¥ Toolbar FES e @ s B g
Bif Status Bar ~ | | Name | Setup 1 | Setup 2 |Setup3 | Setup 4 | Factory Setup Uit ~| O
g ! Large lcons. 001 | Language [0] English [0] English [0] English [0] English [0] English
i Small lcons 002 | Motor Speed unit [1Hz MHz [11Hz MH [11Hz
e List 003 Regional Settings 01 [} (] i o] [0] I |
& & Proj o petsite 004 | Operating State at Power-up [0] Resume [0] Resume [0] Resume [0] Resume [0} Resume
o e 005 | Local Mode Unit [0] As Motor Speed ... | [0] As Motor Speed ... [0] As Motor Speed ... [0] As Motor Speed .. |[0] As Motor Speed ..
3= Quick Menus 010 | Active Set-up [1] Set-up 1 [1] Set-up 1 [1] Set-up 1 [1] Set-up 1 [1] Set-up 1
3 on | Programming Set-up 9] Active Set-up [9] Active Set-up  [9] ActiveSet-up  [0] ActiveSet-up  [9] Active Set-up
A\ Alarms 012 | This Set-up Linked to [0] Not linked [0] Not linked [0] Not linked [0] Not linked [0] Not linked
o) St Lagec: 0130 | Resdout: Linked Set-ups {0} (0} {0} 0} (0}
E % ?““ Fuectiont 0131 | Readout: Linked Set-ups n a m m m
e Actinne 0132 | Readout: Linked Set-ups 2 @ 2 @ 2
<, Preventive Maintenance -
B2 Cascade Controller 0133 | Readout: Linked Set-ups {31 {3} {3) {3} {3}
Drive File System 0134 | Readout: Linked Set-ups ) (4} ) “ {4}
Software Customizer 014 | Readout: Prog. Set-ups / Channel | AAAAAAAARex AAAAAAAAhex AAAAAAAAhex AAAAAAAARex AAAAAAAAhex
Bl senviceLog 015 | Readout: actusl setup 1 1 1 1 1
% Sensorless 020 | Display Line 1.1 Small [1602] Reference [%]  [1602] Reference [%] [1602] Reference [%] [1602] Reference [%] [1602] Reference [36]
48 Motor 021 | Display Line 1.2 Small [1614] Motor current  [1614] Motor current | [1614] Motor current | [1614] Motor current | [1614] Motor current 18
o= : T.Ijh.Mmr G2 J >

lllustration 35: The View Menu

5.4.1 Customize Parameter View Settings

Apply the selected parameter view settings to subfolders, to an entire project, or to the entire application, that is all MCT 10 Set-up
Software folders in network or project mode.

Procedure

1. Right-click the parameter cell or set-up column.

2. Select Apply Parameter View Settings.

lllustration 36: Applying Parameter View Settings

3. Select the relevant option and click OK.

5.4.2 Customize Background Color
To customize the background color of the views, go to Options=>Online Parameter Grid Settings.

Parameter View Settings

Parameter View Settings

(O Apply settings to the sub folders

() Apply settings to the entire project

(®) Apply setfings to the entire application

OK

Cancel

e30bt643.12

D Name Setup 1 | Setup 2 | Setup 3 s
001 Language 0] English 0] English 0] English [
002 Motor Speed Unit [ Hz [11Hz [11He o
003 Regional Settings 01 I [0] 1 [0] 1 o
004 Operating State at Power-up 0] Resume 0] Resume 0] Resume 0
005 |Local Mode Unit 0] As Motor Speed ... [0] As Motor Speed .. [0) As Motor Speed ... [0
010 Active Set-up 1] Set-up 1 [1] Set-up 1 [1] Set-up 1 I
o1 P g Set-up [o] ActiveSet-up  [9) ActiveSet-up  [9] ActiveSet-up  [9
012 This Set-up Linked to 10 Mo i 10 Mo i 10
0130 | Readout: Linked Set-ups {0) S SieX B
0130 | Readout: Linked Set-ups m Copy aC g
013.2 R}ggggt Linked Set-ups {2) Paste Ctrl+V (2
0133 Readout: l!nked Set-ups {3} R Froven i {3
0134 R_:g_si_n_gt Linked S_ﬂ-ups {4) Wiite to deive.. {4
o014 Readout: Prog. Set-ups / Channel | AAAAAAAAI A
015 EsBotE achial setup | Write to Multiple Drives 1

020 Display Line 1.1 Small [1602] Refere  Apply Parameter View Settings... i
021 Display Line 1.2 Small [1614] Motor curren 0
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M Untitled - MCT 10 Set-up Software

File Edit View Inset Communication Teols Options Help

e30bt828.12

i 2, '~ e i g
)5 | 4 % B[ % EEEE| ReadFrom Drive Settings.. | r———— <
i< Network Write To Drive Setfings...

B Ethemet e OB Exhake che 1 Restore Defoult
E_Pru.ﬁhus ommunication fault tolerance... PR
ESEM* Inline Edit ot exstng prameter o -
SerialAuCom
| .. B WirelessDirect Enable PUD file selection T et Il ] [Resoreoc
[l Project] Firmware notifications for advanced users.. commincaton e cor [ [] [ Resoreoeime
[AMark invisbe parameters for P00 drives (e.g. FC-102, FC-202, FC-302)
Import Settings... Invibie parameters coor
Select Language... et = - Restore Defait
values can be ignored.
MCQ305 Settings...
Project properties...
Converter tool Settings... o
1- 1000 meec
Logging > [ RS —
Restore dialogs...
D5U optians... B —— |

lllustration 37: Customizing Background Color

Procedure
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.

5.4.3 Customize Parameter View

The parameters shown in the right view are presented in a series of columns, containing ID, parameter name, 4 set-ups, units, and
factory set-up.

Select Parameter view=> Set-up=>Remove Menu.

Changes made to the removed set-up are still stored in the MCT 10 Set-up Software and can be shown by selecting Customize

Columns.

Procedure
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 ut‘r"_" ——— R Set Customize Columns x .
001 Language i 01 @
002 Motor Speed Unit ooy CuieC 1) Avalable fields: Show these fields in this order: ©
003 Regional Settings Paste [ (T 3
004 Operating State st Power-up Read Fror deve = [l Setup 2 Add D oK ]
005 Local Mode Unit Write to drive . 101 55:: 2 = 1 e

i Actioe Seb i Write to Multiple Drives U SHEEET | Factory Setup

o Set-up ol

012 This Set-up Linked to Remove Column(s) [o]1

013.0 Readout: Linked Set-ups Customize Columns ... {0} .

0131 Readout: Linked Set-ups Apply Parameter View Settings... i =

013.2 | Readout: Linked Set-ups = 2

0133 | Readout: Linked Set-ups HRerpaaenetel 31

0134 | Readout: Linked Set-ups [0 ) )

014 Readout: Prog. Set-ups / Channel AAAAAAAARE: ABAAAAAAhex Al Move Up Nave Dowa

015 Readout: actual setup 1 1 1

~n LS T — AN Aefeee e 101 1HEAM Mofaranen f01 1120

Illustration 38: 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.
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6. Right-click a column and select Apply Parameter View Settings.

D Name Setup 1 | Setup2 | Setup3 s 1 ~
T x| o

001 Language 101 English [0] English 0] English 10 Parameter View Settings e

002 Motor Speed Unit 11 He [1] Hz [1] Hz I 3

O | Reglanal Setlings ol o -l I ; | )

00f | OpenatingState atPower-up | [0] Resume [0] Resume [0] Resume 10 Parameter View Settings =

005 | Lacal Mode Unit | 101 As Motor Speed ... |[0] As Motor Speed .. [0] As Motor Speed ... [0 : @

o1 Active Set-up 1) Set-up 1 1] Set-up 1 1] Set-up 1 il O Apply settings to the sub folders

g}l Py g Set-up [9] Active Set-up [9] Active Set-up [9] Active Set-up ]

012 This Set-up Linked to A1 At Fombemrd 01 Alb Fimbemed 0 O JW}' settings to the entire project

0130 |Readout: Linked Set-ups I s .

013.1 Readout: Linked Set-ups m Copy ceC |y = : £ :

0132 | Readout:Linked set-ups e pute colv fo ) Moy el 0:the: Chte: aphcaion

0133 Readout: Linked Set-ups {3} R Froven i {3

A | Aenbalbinkpd Sek oyt 14 Wikte to deive i

012 Readout: Prog, Set-ups / Channel | AAAAAAAAI A OK Cancel

—_— Write to Multiple Drives

015 |Readout:actualsetp |1 1 |

020 Display Line 1.1 Small [1602] Refere  Apply Parameter View Settings... I

021 Display Line 1.2 Small [1614] Motor carrent T

Illustration 39: Apply Parameter View Settings

7. Selectif the settings should apply to the subfolders, the entire project, or the entire application.

5.4.4 Filtering Parameters
Filter the parameters in the right view according to the following settings:

Table 3: Available Filter Settings

Setting Description

Read only Only read-only parameters are shown.

Read & Write Only read & write parameters are shown.

Changed parameters 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.
Procedure

1. Right-click any column in the right view.
2. Select the appropriate filtering setting or the appropriate filtering group.

. m
File Edit View Inset Communication Tools Options Help %
NEd da|d-Elee @ln » Bl é
{5 All Parometers ~ [io Name Setup 1 [FactorySetup | Unit | Sewp2 Tsewps Tsewps ~ @
i 52 LOP:”':";B:”"" [0] English 0] English 0] English [0 English
] o oad an or o = '
RPM RPM RPM
(4181 2-** Brokes [0] RPM 0] 10] 10]
[l & 3-** Reference / Ramps 190 Parameter Filter X 10) 10] 1
B A i 0] Resume [0] Resume [0] Resume
- ¢ 4-** Limits / Warnings |
- 11 5.+ Digital In/Out Pst BB iy 0] As Motor Speed ... [0] As Motor Speed ... [0] As Motor Speed ..
4.9 6 Analog In/Out s o =g Dopley & 1] Set-up 1 1] Set-up 1 11] Set-up 1
- %} 8-** Comm, and Options [9] Active Set-up. [9] Active Set-up. [9] Active Set-up.
[ 3-** Smart Logic O Read & Wite 3 a [0] Not linked [0] Not linked [0] Not linked
-2 14-"* Special Functions  hn / Wiiing o o )
- [ 15 Drive Information O Ohangedfrom Factary Defeu bl 5 5 i
- f§ 16-"" Data Readouts @M d Options 2 2 2
- 18- Info & Readouts 13- Smart Log
- [ 20-** Drive Closed Loop Funct 3 ) )
@ T 21-* Ext. Closed Loop (4} (4} 4
- 22-** Appl. Functions AAAAAAAAhex AAAAAAAAhex AAAAAAARhex
- Ty 23-* Time-based Functions _ 1 1 1
& 24-** Appl, Functions 2 DT T UL [1601] Reference [U... [1601] Reference [U... [1601] Reference [U... [1601] Reference [U...
#-Bg 25" Cascade Controller RESERTEFIUEREH [1662) Analog Input... [1662] Analog Input... [1662] Analog Input... [1662] Analog Input..
26-** Water Application Functions L 3l (1614] Motor current [1614] Motor current [1614] Motor current [1614] Motor current
30-__ :v:cw: :::ures | i e J [1613] Frequency [1613] Frequency [1613] Frequency  [1613] Frequency  [1613] Frequency
S0 L.pc::; " Disolav Line 3 Large £22 1 116521 FeedbackiUn... 116521 FeedbackiUn... [1652] FeedbackiUn... [1652] FeedbackiUn,. ¥
= ~ < >

For Help, press F1

Illustration 40: Filtering Columns

5.4.5 Customize Columns
Procedure
1. Right-click any column.
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2. Select Customize Columns.

I Untitied - MCT 10 Set-up Software - o % I
File Edit View Inset Communication Tools Options Help a
D | % Wl BRI QN @ m b B 2
5 Network ~ o e e e e Tsetup 4 [Setup 3 -~ R
— atls 2 - R === | B 2 2 i3]
8 i‘::"‘“ 001 it X 1101 English 10] English
B oz Corr b L ke
B SeristAuCom 003 Region: Paste CeleV | (0] Intemational  [0] International
B WirelessDirect 004 Operating State at Power-up . Read From drive ... [0] Resume [0] Resume
005 Local Mode Unit At 101 As Motor Speed.... [0] As Motor Speed ..
010 adive Setup Write to Multiple Drives 1 Sdf"p 1 1 Sdf"" 1
o1 Programming Set-up [91ActiveSet-up 9] Active Set-up
12 This Set-up Linked to Remove Column(s) 0] Not linked 0] Not linked
plaec 0130 | Readout: Linked Set-ups Customize Columns.... (o) (o)
A C’]:i: F:s';ms 0131 Readout; Linked Set-ups Bipiiy Prciivctior View Seltigs.. m m
032 Readout: Linked Set-ups 2} 2}
Timed Actions AEt TS Filter Parameter ... p :
&, Preventive Maintenance : earionfi Lnked se-upe 1 (2]
%5 Cascade Controller 0134 | Readout: Linked Set-ups ] 1 @ ) )
B Orive File System 014 Readout: Prog. Set-ups / Channel AAAAAAAAREX AAAAAAAAReX AAAAAAAAhex AAAAAAAAhex
@8 Software Customizer 015 Readout: actual setup 1 1 1 1
& servicelLog 020 Display Line 1.1 Small [1602] Reference [%] [1602] Reference [%] | [1602] Reference [%¢] | [1602] Reference [%]
2 Sensorless 021 Display Line 1.2 Small [1614] Motor current [1614] Motor current  [1614] Motor current  [1614] Motor current
& Moter 022 Display Line 1.3 Small G [1610) Power [kW] [1610] Power (W] [1610] Power (kW] | [1610] Pawer [kW]
B Muki Motor 023 Display Line 2 Large venc [1613] Frequency [1613) Frequency  [1613] Frequency  [1613] Frequency
024 Display Line 3 Large 5 LA [1502] kWh Counter [1502] kWh Counter  [1502] kWh Counter  [1502] kiWh Counter
0250 | My Personal Menu 1 1 1 1 A
- B 0-* Operation / Display v )< *
Customize the view

Illustration 41: Customize Columns Menu

3. Highlight afield to change the order.

Customize Columns X
Avadable fields Show these fieids in this order;

|7

Setup 1
Factory Selup Cancel
LUnit

e30bt530.12

<~ Remove

Setup 2
Setup 4
Setup 3

Maove Lip Move Dawn

Illustration 42: Change Order of Fields

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

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 the MCT 10 and in the drive are the same. Modify the parameter by double-clicking the relevant param-
eter 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

File Edit View Insert Communication Tools Options Help

b tRl|d|srEfe @ = » by

1 Alarms v s
For Help, press F1

& ;’ﬁ:i Fele ~ lip Name Setup 1 Setup 2 Setup 3 Setup 4 Factory Setup Unit
{13 Quick Menus 1500 | Operating hours 120 120 120 120 120 h
| Fammetnrs 1501 | Running Hours 0 0 0 0 0 h
(#- | 0-" Operation / Display
| . @ 1-* Load and Mator 1502 KWh Counter 2605 2605 2605 2605 2605 KWh
| (o) 2-** Brakes 1503 Power Up's 0 0 0 0 0
(i A& 3-"" Reference / Ramps 1504 Over Temp's 0 0 0 0 0
(11 4- Limits / Warnings 1505 Over Volt's 0 0 0 0 0
@ 4 5-** Digital 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
(- 67" Analog In/Out 1507 Reset Running Hours Counter [0] Do not reset [0] Do not reset [0] Do not reset [0] Do not reset [0] Do not reset
s 24 8-** Comm. and Options 1508 | Number of Starts [} 0 0 0 0
LS 1 smat Logic 15100 | Logging Source 101 None [0] Nane [0] None [0] None 101 None
| ‘-2t dpecil Funclions 15101 | Logging Source 0] None 0] None [0] None [0] None 0] None
- o romation
| . 16" Dats Readouts 15102 | Logging Source 0] None [0] None [0] None [0] None 0] None
& 1§ 18- Info & Readouts 15103 | Logging Source 0] None [0] None [0] None [0] None [0] None
- T4 20-* Drive Closed Loop 15110 | Logging Interval 00:00:00.005 D0:00:00,005 00:00:00.005 00:00:00.005 00:00:00.005
| @ T 214 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
| @@ 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
(- T 23- Time-based Functions 15113 | Logging Interval 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005 00:00:00.005
B 24 Appl Fanctjons2 1512 Trigger Event 10] False 0] False [0] False [0] False 0] False
| ok 35 Cascade Cantraller 1513 Logging Mode [0] Log always [0] Log always [0] Log ahways [0] Log ahways [0] Log always
30" Spel fealiney 1514 Samples Before Trigger 50 50 50 50 50
40-** Special Settings - - .
504 [icanse 1515 Info Message: "Service Log Full' | (0] Disabled [0] Disabled [0] Disabled [0] Disabled 0] Disabled

Illustration 43: Editing Parameters

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

Shaded cells indicate read-only parameters

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.

+ Dialog-based.

Edit Parameter

100: Configuration Mode

Valus

[0] Speed openloop |
[1] Speed dosed loop

[3] Process

[4] Torque open loop

[5] Waobble

[6] Surface Winder

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

lllustration 44: Edit Parameter View

PEmane

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

e30bt647.12

e30bt646.12
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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 rec-

ommended for experienced users.

Dialog-based edit

To have details of parameters available while editing, use dialog-based edit. The parameter details are:

« Parameter options.
- Ranges.

«  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.

= F'rcsj;:t

™ 1 FC-302 10 ool o 2a0_dany

E drive

Illustration 45: Comparison

A D11k 30 o
Mew

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

Read from Dirve

Write to Drive

Delete

Rename

Update WiFi LCP firmware...

Load motor data...
Apphy C5IV file ...
Properties

— e —

2. Select the drive to compare with.

e30bt532.12

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.

Itis possible to compare all set-ups, or to compare 1 set-up to another.
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Comparison Results b4 §
First Compared Drive Info Second Compared Drive fo °
Drive Name: 1; FC-302 11.00kW (P11K) 380v-480V Drive Name: dive 8
Drive Address: 1 Drive Address: 1 Pl
Field-bus: USB 1 Freldbus: USB 1 ()
Drive Series: FC-302 Drive Seriea: FC-302
Drive Type: 11.00kW (P11K) 380V-480V Detve Type: 0.25W (PK25) 200V-240V
SW Version: 08 60 SW Version: 08 72
Option A: No Option Option A: No Option
Option B: No Option Option B. No Option
Option CO/ED: No Option Dption CO/ED: No Option
Option C1/E1: No Option Option C1/E1: No Option
Drive Path: Project\1; FC-302 11.00kW (P11K) 380V-480V Drive Path: Project \drive
Parameters
jie] Name IstSetups 2nd Setps  1stVake 2nd Value &
120 Mator Power (kW) 1 1 3.00 0.37
120 Motor Power (kW] 2 2 3.00 0.25
120 Motor Power W) 3 3 3.00 0.25
120 Mator Power (kW] 4 - 3.0 0.25
121 Mator Power [HP] 1 1 4.02 0.50
121 Motor Power [HP] 2 2 402 0.34
121 Mator Power [HP] 3 3 4.02 0.34
121 Mator Power [HP] 4 4 4.02 0.34
122 Motor Voltage 1 1 400 230
22 Motor Voltage 2 2 400 230
12 Motor Voltage 3 3 400 230
122 Motor Voltage 4 4 400 230
d M bme P e mmt 1 1 T o0 e -] e
< >
Updavs the FIRST compared drive jpdate the SECOND compared o
Save Close

lllustration 46: 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.

Drive's Properties X

I
| Name
| Drive Name: | 1; FC-302 0.55kW (PK55) 200V-240V Software Version: 07.67

€30bu980.10

Voltage: 200V-240V

Select Drive Type
Series: FC-302 Power Size: 0.55kW (PK55)
PUD file: |FC-302PK55T2E20==B - V0469-00.pud
Options Connection
Option A: No Option Field-bus: Serial e
Option B: |No Option Address: | 1
Option CO/E0: No Option DWarn 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.

==

lllustration 47: Drive's Properties

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

Reading from drive.....

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

Stop Close

Save As...

Please wait...
0% 100%
100%

Illustration 48: Drive Series Mismatch

To start the comparison,

I Untited - MCT10Set-upSeftnare

right-click the project drive and select Compare Multiple Drives.

e30bu981.10

27;FC-302 1.50kW (P1KS) 380V-500V.

Print Selected Folder(s..
Editsetup nemes
Read from Drive
Wite to Drive
Wite to Multiple Drives
Compare.
Convert Diive.
Multiple Drives

Apply Parameter View Settings.

File Edt View Insert Communi Tools_Options _Help
hdswmadrEmHoR @= )b
- Network
Bopvi Comected dve informaton Database Informaten
& B seral
-] 1; FC-302 0.37KW (PK37) 380V-500V DYy Series ) e 302 Fea02
4§ 2 FC-302 1.50kW (P1KS) 380V-500V Power Sze  [1.500W (PI5) [i-50w Pcs)
(54 3 FC-3021.50kW (P1KS) 380V-500V
b 302 1.50kW (PIKS) 360V-500V Yokoo:. ooy povt-soor
5 5 FC-3021.50kW (P1KS) 380V-500V BascSWierson 596 s
& 6 FC-302 1,50k (P1KS) 380V-500V OptenA  ACAID1 Profbus DPVIFW: 0508 101 Profbus OPVIFW: 05,08
5 7 FC-302 1,50k (P1KS) 380V-500V
5 8 FC-302 1.50kW (PTKS) 380V-500V Optent o Gpton Fio ooton
5 9 FC-302 1.50KW (PTKS) 380V-500V Opton COED o Gpton FioGpton
(543 10: FC-302 1,50 (P1K5) 380V-500V OptenCIEL  fioOpbon FioGpton
5 11; FC-302 150K (P1K5) 380V-500V
5§ 12 FC-302 150K (P1KS) 380V-500V LIECK: P &
(6 3] 13; FC-302 1.50KW (P1KS) 380V-500V
53] 14; FC-302 1.50KW (P1KS) 380V-500V
(5§ 15; FC-302 150K (P1KS) 380V-500V
543 16; FC-302 1.50KW (P1KS) 380V-500V
54§ 17 FC-302 037 (PK37) 380V-500V
543 18; FC-302 1.50KW (P1KS) 380V-500V
(53] 19; FC-302 1.50KW (P1KS) 380V-500V overdies 7
5] 20; FC-302 150K (P1KS) 380V-500V
-4 21; FC-302 1.50kW (P1KS) 380V-500V. Secondary Addresses 15
54 2 FC-302 150k (P1KS) 380V-500V )
55 23; FC-302 1.50KW (PIKS) 380V-500V
(5] 24; FC-302 150K (P1KS) 380V-500V
- 25: FC-302 1.50KW (PTKS) 380V-500V Lastsyncvonzed - [10/06/20 15:28:20
5§ 26; FC-302 037KW (PK37) 380V-500V Orive Operatonstats |

Illustration 49: Selecting Compare Multiple Drives

A window appears showing the relevant drives being read.

e30bu982.10
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| Fe_cdn view et _Comem 7

IECTIRE LD " B

= Nemwork =

Borvt Comnected v nfomation Ostabase Information
= B Serial

1;FC-302 03744 (PK37) 380V-500V Dive sers | fFeoa: ==
2:FC-3021.50KW PIKS) 300V-500V PonerSae [L5R0 GHE) =)
31FC-3021.50kW (PIKS) 300V-500V i
4; FC-302 1.50kW (P1K5) 380v-500v hage  Jpouv-so0v Jooov-so0%
5; FC-302 1.50kW (P1KS) 380V-500V. Basicow Yorion |B <6 =3
6:FC-302 1.50KW (PIKS) 360V-500V oten A JICAIOTProfu SONIFI: 0508 JRCAISTFrofbw PN TFI: 5508

7; FC-302 1.50KW (PTKS) 380V-500V
8 FC-302 1.50KW (P1KS) 380V-500V

9;FC-302 1.50KW (PIKS) 380V-500V

10;FC-302 1.50KW (P1KS) 380V-500V
11; FC-302 1506W (P1KS) 380V-500V
12: FC-302 150kW (P1KS) 380V-500V
13;FC-302 1,50k (P1KS) 380V-500V
14; FC-302150kW (PIKS) 380V-500V
15;FC-302 1.50KW (P1KS) 380V-500V

Reading from drive

Stats

Identfyng drve ™ on bus Serial at address 27
Identfyng dive ™ on bus Serial at address 1

Identiying drive ™ on bus Seral at address 2
Identifying drive ™ on bus Serial at address 3
Identifying drive ™ on bus Seial at address 4
Identifying drive ™ on bus Serial at address S

16:FC-302 1.50KW (PIKS) 380V-500V
17 FC-302 0371 (PK3T) 380V-500V
18 FC-3021.504W (PIKS) 380V-500V
15;FC-302 1,50k (PIKS) 380V-500V
20;FC-302 150k (PIKS) 380V-500V
21;FC-302 150k (PIKS) 380V-500V
22;FC-302 1506 (PIKS) 380V-500V
23;FC-302 1506 (P1KS) 380V-500V
24;FC-302 1506 (P1KS) 380V-500V
25;FC-302 150k (P1KS) 380V-500V
26;FC-302 037k (PKAT) 380-500V
27;FC-302 1506 (PIKS) 3804-500V
& Project Readng e dives: 6. Please wat...
- [0 27 FC-302 150k (P1KS) 380-500V

o
I %
o
For Help, press F1 o
lllustration 50: Drives Being Read
When the read is complete, the comparison window appears.
=
e B =
v X Drives With Diferences 384 Defference(s)
1 FC-302037W (PKST) 360V-500V. 0 Narne Setup. Project value  Online value ~
v Drives Without Diffesences =5 aotorSpoed Uak MiSetws RO -
= B . o
o0 iy 1Sk 2 s
020 Display Line 1.1 Small 3 Speed [RPM] Refere %
o oy 1Sk ; e e
e Gt it ; wee lun
o otcPower ¥ :
£ R )
= e : 1
2 warmngs(s)
® Toos - 1
= e ——
970 Edit Set-up Read-only in the online drive
st
D Name Setup ]
- R—
o ey
ot opeaiy S ronmar V808 |2
004 Operating State at Power-up (Hand) 3 Forced stop, ref=old.
o opam B o ag Vo |+ Facson e
010 Active Set-up All Setups. Set-up 1
T Secap st :
o T sep kit ‘
con

For Help, press F1

Illustration 51: 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

e30bu983.10

e30bu984.10

There are some parameters that, for technical reasons, are not written/compared. These parameters include some communication

parameters (8-31, 9-18, and 12-01). 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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1 = o~
- & Project o1 Edit S 4
= [ 1 FC-302 11.00kW (P11K) 380V-480V 012 | 2
= EE 3 7y AR, r?ﬁ
)

[
+
I+

o I o
aY

-

+

-

Mew

Print Selected Folder(s)...

Compare parameters with default values...
Mininal ol ot

Read from Drive

Write to Drive

Write to Multiple Drives

Compare..

Compare Muiltiple Drives...
Apply Parameter View Settings...
Cut

Copy

Paste

Delete

Rename
Update WiFi LCP firmware..

Properties

=207 Gnecial Gethinae

lllustration 52: Minimal Changeset

Changes made including the dependent parameters can be read out by right-clicking All Parameters and selecting Compare parame-
ters with default values.
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- [ 1: FC-302 11.00kW (P11K) 380V-480V 012 | This Set-up &
S m et niin | Rasdeut1jr T
= R 0" Mew
# 871" print Selected Folder(s)...
SR ——
* k.
5 i‘ 4 Minimal changeset...
- e -
§ - ¥ Read from Drive
nerrl o g 2
5 17 Write to Drive
3 - Write to Multiple Dirives
B a
=S 14 Compare
1 ": 14- C ) n
H E 15 Compare Multiple Drives
@ g 16- Apply Parameter View Settings...
5 4l 17- e
7 18- i
5 - 22 s
=Ty 3- Paste
SEE30-
LElEiE
o
i Rename
o Update Wik LCP firmware...
1]
o Properties

Illustration 53: Compare Parameters with Default Values

5.9 Read Drive Operation Status

The drive can be in 2 different operating conditions:

«  AutoOn
.« Off

The operation status can be monitored via the LCP or MCT 10. Use MCT 10 to monitor the actual operation status by clicking a drive
located 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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6.1 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:

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

B e i TS S T
File Edit View Insert Communication Tools Help g
j r= | | | By Te- it | [ Read From Drive Settings... 2
- Network Write To Drive Settings... |
E DP-v1 -
. Communication fault tolerance...
H Serial

. | Project Inline Edit
v Enable PUD file selection

Imnport Settings...

Select Language...

MCO305 Settings...

Project properties..,

Converter tool Settings...

Online Parameter Grid Settings...

Logging »
Restaore dialogs..,

D5U options...

lllustration 54: Select Options

6.1.1 Read From Drive Settings
Select the required options for reading from an active drive.

Setups
Select to read visible set-ups only or to read all set-ups.

Drive differences
If field device software and MCT 10 Set-up 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 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.
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-

Read From Drive(s) Settings...

Setups
(71 Vizible Setups Orly

@ All Setups

Drrive differences

@ Allow drive differences

(7 Allowe drive version difference

(71 Do not allow drive differences

[7] 5ave as default settings

[ 1]8 ] [ Cancel

b,

Illustration 55: Read from Drive Settings

6.1.2 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.

=2

Write to Drive(s) Settings...
‘wirite Option Setupsz
() White Changed Parameters () Wigihle Setups Orly
@) Wit & Parameters @ All Setups
Diive differences
@ &llow drive differences
() &llow drive version difference
) Do not allow drive differences
[ Save as default settings

lllustration 56: Write to Drive Settings

Write option

e30bt855.11

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 are written. This selection improves per-

formance.

6.1.3 Communication Fault Tolerance
Set an acceptable number of communication faults before disconnecting. The default number of failures is 1000.
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Communication Fault Tolerance

Fault Tolerance

Mumber of Failures o

Cancel

e30bt657.12

Illustration 57: Fault Tolerance

6.2 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, MCT 10 Set-up Software 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.

6.3 Read from Drive

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

B ether
i,+:_-] E, Serial
- B use1
(i1 f§] 1 FC-302 11.00KW (P11K) 380V-480V
| & Project
- ff drive
(-4 E All Parameters
A\ Alarms
1+} Smart Logic
[#-[T] Clock Functions
| [ Timed Actions

fian '9‘ Preventive Maintenance
l Drive File System

- Software Customizer
iﬂ Service Log

.. Motor

Illustration 58: Read from Drive

002 Maotor Speed Unit [0] RPM .[01 RPM [0] RPM [0 g
003 Regional Settings [0] International .[{Ill International [0] International o %
004 Operating State at Po... orced stog I11 Forced stoo. ref... |11 Forced stoo. ref... [T %
010 Active Set-up [1] Set-up 1 Cut tri+X

om Edit Set-up [9] Active Set- Copy Ctrle !

012 This Set-up Linked to | (0] Not linked Paste tr

013.0 Readout: Linked Set-... |{0}

013.1 Readout: Linked Set-... |{1} e

0132 | Readout: Linked Set-... |(2} NSt Qe

0133 |Readout: Linked Set-... |(3) Vit to UMl TTves

034 Readout: Linked Set-... |{4} Apply Parameter View Settings... .

04 Readout: Edit Set-up... | AMAAAAAAARer Tex d
015 Readout: actual setup |1 1 1 1

020 Display Line 1.1 Small | [1617] Speed [RPM] | [1617] Speed [RPM]  [1617] Speed [RPM]  [1i

021 Display Line 1.2 Small | [1614] Motor current . [1614] Motor current | [1614] Motor current  [T0

022 Display Line 1.3 Small | [1610] Power [kW] [1610] Power [kW] [1610] Power [kW] [

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.

56 | Danfoss A/S © 2021.09

AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10 M

Operating Guide Operation
Drives check X K
2
2
Address LHD Drive Drive name Details Action v
! drive Continve - |
Apply to all drives: Continue ~
oK Cancal

Illustration 59: 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).

i R W X
T 3
Drive differences g
Connected drive Project drive ?
orveseres 2 e
—— meweso  mowaesm
k= e w2y mvaw
Basic SW version 07.30 0751
oo e
Osten’ Noopten Mo
opton CO/ED meomsewosot | Mo
Option CL/EL Noopten  NeOpten
Legend
. Full Compatibility, all parameters will be written
I Limited Compatibility, some parameters may be skipped
| . Mo Compatibility, Group(s) will be skipped
|
o ]
||

Illustration 60: 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 selec-
tions are:
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«  Skip the drive.
«  None.
»  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, MCT 10 Set-up Software 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.

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.

130BT658.10

lllustration 61: Read-from-drive Process Completed

6.3.1 Changing the PROFINET Host Name

As of MCT 10 version 4.3, the domain name and host name can be changed via the Read-from-drive Process Completed dialog.
Procedure
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1. Click Change domain or host name.
o
Connected drive information Database Information :
o
[s2}
Drrive Series Fc.-]_g3 FC-1C|3 _8
o
Power Size 45, 00kw (P43 b5.00kw (P45K) ?
Voltsge  [zsav—sov [zsov=sov
Basic SW Version 52,20 D220
Option & MCA 120 Profinet MCA120 Profinet
Option B |No Option Mo Option
Option CO/ED o Option Mo Option
Option C1E1  |No Option Mo Option
Type Code  FC-103P4SKTH00000MCONXSKXXNAXBXCHINNDX FC-103P45KT4E 2 1H 18GX00NXSI000AXBXCHXXNDX
Drive Address |1c|
Bus Name |

" Drive Operation Status

Refresh status

Domain Name

Host Name

Change domain or host name

© Adialog for entering the domain name and host name opens.

r- Set values

Host Name:

Domain Name:

OK

Cancel

e30bu308.10

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

6.4 Write to Drive

Procedure

1. Right-click a parameter column title in the right view or click Communication in the main menu bar.
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2. Select Write to drive.

E [J-SB-l 004 Operating State at Po... |[1] Forced stop, ref... |[1] Forced stop, ref... [1] Forced stop, re ™
i1 4% 1: FC-302 11.00kW (P11K) 380V-480V 010 Active Set-up hm Cut Cri+ X 2
& Project o1 Edit Set-up 9] Ac Copy CtrlsC ‘.OE:'
(= E_dl‘-'ﬂ 012 This Set-up Linked to | [0] Nc Pisia CrteV D
w3 = All Parameters 013.0 Readout: Linked Set-... |{0} = Z
o\ Alarms 013.1 Readout: Linked Set-... |{1} Read From drive ...
eSS Serwat Lo 0132 | Readout: Linked Set-... [{2} Write to drive ...
B ;:.ZF:;‘::’:S 0133 | Reodout; Linked Set-. (3} Write to Multiple Drives
* Preventive Maintenance m34 Readout: Linked Set-... |{4} Aoy Pasincie Vicw Setings.
. Drive File System 014 Readout: Edit Set-up... |AAAL
B Software Customizer 015 Readout: actual setup |1 1 1
Service Log 020 Display Line 1.1 Small |[1617] Speed [RPM] | [1617] Speed [RPM]  [1617] Speed [RPA
4 Motor 021 Display Line 1.2 Small |[1614] Motor current | [1614] Motor current  [1614] Motor curn
022 Display Line 1.3 Small |[1610] Power [kW] [1610] Power [idW] [1610] Power [KW
023 Display Line 2 Large [1613] Frequency [1613] Frequency [1613] Frequency

Illustration 62: Write to Drive

6.5 Write to Multiple Drives

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.

New Drive X 9
N
Name Cg
Drive Name: | FC-302 Software Version: 08.74 v Jol
@
Voltage: 200V-240V b4 L
Select Drive Type
Series: FC-302 v Power Size: 0.37kW (PK37) ¥
PUD file:  FC-302PK37T -_V0471-00.pud v
Options Connection
Option A: |No Option e Field-bus: Serial Ve
Option B: No Option L Address: |1
Option CO/E0: No Option i [JWarn 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.

Reset Fields Cancel

Illustration 63: 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
and on the parameter headers context menu on the left-view group and on the drive menu.
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D Name % frsin [Ee— e Setup 4 Factory Setup Unit =
— ut tri+ bt

| i i o
001 Language [0] English Gy crisC [0] English [0] English ,a
_@ | MctgrSpeed Unit [0] RPM Paste Cirl+V [0] RPM [0] RPM S
003 Regional Settings [0] Internatiof ) [0 1 ional o1 ional '8
= 5 T = = i Read From drive .. = : ; - m
00 | j?!atl!lg tate at Power-up ... JRAREEIECIRTE \Write to dirive £0.. [1] Forced stop, ref=... | [1] Forced stop, ref=...
010 Active Set-up [1] Set-up 1 Write to Mul‘lfple Dri [1] Set-up 1 [1] Set-up 1
011 Edit Set-up E [9] Active Set-up [9] Active Set-up
~ Remove Column(s) 7 =
012 This Set-up Linked to ) [0] Not linked [0] Not linked
- Customize Columns ... o o
0130 |Readout: Linked Set-ups Apply:Parameter View Settings.. {0} {0}
0131 |Readout: Linked Set-ups e {1} m
0132 | Readout: Linked Set-ups HichiREmetsr @ @
0133 |Readout: Linked Set-ups 3) {3} {3} 3}
n12a Dasndait Linkad Cat Line (20 a A m
D Name Setup 1 Setup 2 | Setup 3 Setup 4 Factory Setup ‘ Unit
001 Language [0] English [0] English 01 Cnnlich N1 Ennlick
002 | Motor Speed Unit [0] RPM [0] RPM [0] RPM cot iy
5 = E B = Copy Ctri+C
003 Regional Settings [0] International [0] International [0] Internatiol = o
asie r+
004 Operating State at Power-up ... | [1] Forced stop, ref=... [1] Forced stop, ref=_. [1] Forced stc . =
010 | Active Set-up [1] Setup 1 [1] Set-up 1 [1]Set-up 1 e
011 | EditSet-up 19] Active Set-up [9] Active Set-up R e todre
= = : x . Write to Multiple Drives
012 This Set-up Linked to [0] Not linked [0] Not linked [0] Not linkec
0130 | Readout Linked Set-ups i 0 {0} Apply Parameter View Settings...
013.1 | Readout: Linked Set-ups {1} {1 1133 {1 {1}

Illustration 64: Examples, Write to Multiple Drives, Right-View Parameters
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=] ' Pl'OjECt | ‘Lonnected anve information S
h
& 5
SiE New > || Drive Series | |z=m 2
TEIE . o
& Print Selected Folder(s)... | Power Size | Wm a7 S
| Edit setup names Q2
[ Vokege | foov-240v 2
Read from Drive | e I ) [
Write to Drive -
Write to Multiple Drives | OptionA [ Mo Option
Compare... [ options | Jfic Option
Compare Multiple Drives... | Option CO/E0 | |No option
Apply Parameter View Settings. [ Option C1/EL | [Fio Option
”‘ 1 Cut [ Type Code | [Fesozparmae
. Copy
; ; Paste
i Delete
&8 Rename
3 Update WiFi LCP firmware...
;3,5 Load motor data... T e
8 Properties B

7 [ 15-= Drive Information Secondary Addresses 14

f- % 16-** Data Readouts [ )

& @ 17-** Position Feedback

- i 18- Data Readouts 2
! -+ Appl. Functions [

* Time-based Functions
Special Features
Special Settings
2= 50-** License
A4 Alarms
{*} Smart Logic
i ¥ Clock Functions

Drive Operation Status ]

= & Project | 003

| Regional Settings

= W Fc-302
&1 §S All Parameters
1+ | 0-** Operation / Display

004

Operating State at Power-up ...

[+ @ 2-** Brakes

i % 3-** Reference

i 1] 4-%* Limits / W

i " 5-%* Digital In
e+ 6-** Analog Ir
1 @ 7-** Controlle
1 14 8-* Comm. a1

Gl 2 13- Smart L
[ &8 14-** Special |
i [ 15-** Drive Int
[ 4 16-** Data Re
(- ﬂ 1? ** Position

Illustration 65: Examples, Write to Multiple Drives, Parameter Headers Context Menu, and Drive Menu

6.6 Poll

""" . s New
""" e bene Print Selected Folder(s..
...... a 0-251CP C Compare parameters with default values..
...... 8 0-4*LCP K Minimal changeset...
""" @ 0-5* Copy, Read from Drive
""" 9 0-6*Passw  Write to Drive
------ @ 0-7* Clock Write to Multiple Drives
g @1+ loadand —
Compare..

Compare Multiple Drives...
Apply Parameter View Settings...

Cut
Copy
Paste

Delete
Rename

Update WiFi LCP firmware...

Praperties

When in network mode, MCT 10 Set-up Software automatically polls the parameters in the right view to update their status continu-
ously to reflect live operation.

6.6.1 Stop Polling
To stop polling, for example to freeze and analyze a
Procedure

particular moment:

1. Click Communication in the main menu bar.

2. Select Stop polling.

Alternatively, click the Stop polling icon in the toolbar.
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o~
NEFd ¥ hRduwr-Elew @ ar»di g
— e
-J-N_etwnrk - I'D | Stop Pol §
[
lllustration 66: Stop Polling Icon
6.6.2 Resume Polling
Procedure
1. Click Communication in the main menu bar.
2. Click Resume polling.
Alternatively, click the Resume polling icon in the toolbar.
jal
B | % A E e @ e B <
Jrdhe ! 73 )
i [0 o 2
(7]

Illustration 67: Resume Polling Icon

6.6.3 Using Smart Polling (Intelligent Scan Frequency)

While the MCT 10 Set-up Software 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.

Options  Help
Read From Drive Settings...
Write 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 properties...

Converter tool Settings...

Online Parameter Grid Settings...

Legging )
Restore dialogs...

DSU options...

lllustration 68: Selecting Online Parameter Grid Settings

e30bt982.11
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3. Tick the checkbox Enable Smart Polling (slow down the polling when the LCP is connected).

Online Parameter Grid Settings

Background color

D Restore Default
Hidden parameter color D Restore Defadlt
Mot existing parameter color - Restore Defadlt
Parameter update fallure color, happens when - Restore Default
parameter database Is inconsistent
Communication failure color D

Restore Default

B/l Mark invisible parameters for P400 drives (e.g. FC-102, FC-202, FC-302)
Invisible parameters color
All the parameters that are invisible in LCP are marked with ths color. Usually, parameters
are hidden because they are not relevant in the current configuration, and therefore their - Restore Default

values can be ignored.

=] Enable Smart Polling (slow down the poling when LCP & connected)

Puoling interval
- 1 - 1000 msec

0 NB! For poling as fast as posshie, use 0.

o] o

Illustration 69: Ticking the Checkbox

6.7 Changing the Set-up of a Field Device
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 set-up columns in the right view.

The changes are implemented online in the field device, but are not recorded.

6.8 Save Changes to a Hard Disk

6.8.1 Recoding Online Changes
Procedure
1. Select the relevant device in the Network folder.
Right-click the device and select Copy.
Select the Project folder.
Right-click and select Paste.
Select File from the main menu bar.
Select Save As.

No ukrwnN

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

6.8.1.1 Saving a Project
Procedure
1. Click File in the main menu bar.
2. Select Save.

e30bt983.11

Alternatively, click the Save icon in the toolbar.

6.8.1.1.1 Including Drive Information

It is not possible to open a project file including a firmware version not supported by MCT 10 Set-up Software. 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:
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«  Selecting Update Drive Support under Tools in the main menu bar.
« Downloading the drive information from an online drive.
The drive information is saved in the project file.
6.8.1.1.2 Excluding Drive Information
Procedure
1. Click Options in the main menu bar.
2. Select Project properties.
3. Click Include drive supprt in project.
Project properties x ~
Read from drive E
S
When SyncPos/MCO305 files can be read: o
[=3
(®) ask me what to do ?
Bl Untitled - MCT 10 Set-up Software o
File Edit View Inset Communication Tcluls_ Optiens  Help E;Jdn rioEread

NMEH| R &% Read From Drive Settings...

[ Disable "Read from drive”™

-2 All Parameters
i | 0-* Operation / Display

SR -] 1-** Load and Motor|

(#) 2-** Brakes

Import Settings...
Select Language...

=<k Network Wirite To Drive Settings...

- B sucom :
E ppvi Communication fault tolerance...
B ether Indine Edit Write to drive

- B Serial When SyncPosMCO305 files can be written:
B use1 Enable PUD file selection (@ ke what oy
= 'q 1; FC-302 11.00kW (P11K) 380V-480V Firmware notifications for advanced users

. () always write:

Indude programs

Delete existing programs

4 MCO301/MCO302 Settings... Wirite program sour
& A 3 R.efe.rencef R?mp: MCO305 Settings.. O dsniatwtite
3§ 4 Limits / Warnings P e
i U 5 Digital In/Out P
s assword-protection
W% 6 Analog In/Out Converter tool Settings.., : ) )
= : i [IProtect this project with password when saving
¥ 1] 7-** Controllers Online Parameter Grid Settings...
b Sl . and Options
f :E 13-5 ::ﬁrr: Ldﬂﬂgi( i Lagging Projectrelated files
iz 13- 2
i Restore dilons.. é
5 2* 14- Special Functions : 9 [ indlude drive support in project
- B 15" Drive Information btloptions.)

Cancel

Illustration 70: Save Drive Information

6.8.2 Archive/Unarchive
Projects that include links to other documents can store the linked files.

By selecting the Archive function, the MCT 10 Set-up Software generates a file that contains all drives and the linked files into a *.ssa
file. If this file is sent to other computers, the user gets a copy of the linked files on the computer.

6.9 Import of Older Dialog Files

For users working with VLT set-up software dialog, the files generated with these software packages can be imported into the MCT
10 Set-up Software.

Files from DOS versions and Windows versions can be imported to the MCT 10 Set-up Software. Following a successful import, the
MCT 10 places the imported files in an imported files folder.
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Bl Untitled - MCT 10 Set-up Software

File Edit View Inset Communication T

New Project
Open...

Unarchive ...
Import ...
Export ...

Print Project...

Exit

] Project
- Imported

o 3 GT1-1

& 61110

¥ 6T1-11

LU vy an

* I
Ctri+0

Organize ~

Illustration 71: Import Older Dialogs

e to Import
ThisPC > Deskiop

Nex

& Public (%)

or MCT10 Manual

12/16/2020 5:45 AM

e30bt670.13

Due to limitations in some of the former PC tools, some functionalities cannot be imported, for example, functions such as showing

changed values only.

6.10 Printing

There are 2 print options in MCT 10 Set-up Software:

+  Print project.

«  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.

Print Options

FAerint in English

Changed Parameters

(C) changed from Factory Default

(®) All Parameters

Illustration 72: Print Options

Options

Setups (not all of the setups are
available for all of the drives)

[Asetp 1
[Asetup 2
[setup 3

Setup 4
‘ Factory Setup

[ 1]

Cancel

More >>

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

Changed parameters

e30bt671.13

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

Select which set-up to print.

More

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

Print Options

Output Language

Language Englist

Changed Parameters

Changed from Factory Default

© All Parameters

Old Drives Group

Print Alarms
Print Fault Log

Print Wamings

Alarm, Waming & Fault Log Options

e

Options

Setups (not all of the setups are
available for all of the drives)

7| Setup 1
| Setup 2
|Setup 3

" |Setup 4
Factory Setup

New Drives Group

|[#]0-= Operation / Display -
/|1~ Load and Motor
V|2~ Brakes
/|3~ Reference / Ramps
V|4~ Limits / Wamings
/|5 Digtal In/Out
/|6 Analog In/Out
v |7-= Controllers
/|8~ Comm. and Options
V|13~ Smart Logic

#|14-~ Special Functions
LTI 1E™ Nisva ledarmmsbine

Programs

/| Print dissimilar programs only

Illustration 73: Example of Print Selection

6.11 Update Database Information

If the MCT 10 Set-up Software database information is outdated, updates are available either by download from the Internet or,
when this is not possible, by reading from the drive itself.

When the MCT 10 Set-up Software 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.

e30bt672.13
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o] =
File Edit Wiew Insert Communication Tools Options Help §
] T g o e NS
DEH| BRI @Y ECOD N+ 8 3
=4 MNebwork kel
=8 f@ef‘a'c" Connected Diive Infarmation Database Information
2 LT 50
& Project \ Drive Series VLT 5000 Standard JNet Supported
‘ Drive Type  [500 [Nat Suppented
‘ Voltage  [200v-240V Mot Supported
‘ Basic W Wersion ﬁ [MNot Supported
‘ Communication Option 14‘43 PROFIBUS DRV [Moat Supported
‘ Application Option  [Nane [Hat Suppurl[:%
‘ Drive Address 12
| Driver Name  [BaiaiCom =
‘ Region |
i— 5 hd|
For Help, press F1 &

Illustration 74: Outdated Software Database

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

68 | Danfoss A/S © 2021.09

AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10

Danifi

Operating Guide Operation
=P
File Edit Wiew Insert Communication Tools Options Help %
] = = L] ¥ v LI Q
DEHE| BB |5| % =t PR T TOR 28 3
E Metwark -]
& E’ E:r ii:':mnmm Connected Drive Information Database Ir
o Mo | S
& Project w’ Diive Seiies VLT 5000 Standard [Not Supported
Drive T
Raalg%mm Criven i EW‘I |Not SR
Write Eo Drive Voltage 200240 JNot Supported
Compare .., Basic SW Vasion  [371 [Net Supported
Aoply Parameter Y it — -
Sl baalliaiiali o - Communication Option — [243 PROFIELS DFVT [Nt Supported
ut = —
C;D:f Application Option ~ [Nane [Not Supported
REFAME
Properties

| Drve Address |2

i Diriver Name ISE;igEgm

| Regon |

lllustration 75: Database Update

To start reading from the drive, select Yes.

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.

6.12 Update Drives Firmware Support in MCT 10 Set-up Software
The MCT 10 Set-up Software can be updated regardless of the firmware of the drive.
Download upgrades from the Danfoss website www.danfoss.com.

e

Ml Untitled - MCT 10 Set-up Software BB Untitled - MCT 10 Set-up Software

Options  Help File Edit View

File Edit View Insert Communication Taols

2 ¥ . 2, "W i ”
7_]_:N:wn|’k.)i U2 HL || %0 > EE Compar . TTIEET I
B sucom - Network
Borvt B aucom
B ether Update VLT Software Customizer support... B op-vi
4 8 Serial Update Drive support ... 3 B ether
= Buse VLT2800 Conversion Wizard... 5 4 Sevial
| h E;;;c-suzwwxw UKV o mversion Wizard... " B
! A TR VL5000 Conversion Wizard... w1 1; FC-302 11.00kW (P11K) 380V~
- Project Import drive from Excel... = Buss2
@ [ drive Import drive from Excel and write... £ _-‘i 1; IR-302 3.00W (P3KD) 380V-5(
Manage motor db .. = & Project
Manage Sensorless Pumps db ... 3 [ drive
0S5 Creator...
MME Creator...
LCP103 Whitelist Creator...
Export CSV/Master Files ...
Drive Converter Tool >
Soft Starter Discover and Configuration Tool
SafeOption Log Viewer

lllustration 76: Update MCT 10 Set-up Software

Insert  Communication | Tools Options Help

Compare...

Apply Parameter View

Settings..

Filter Parameter ...

Update VLT Software Customizer support..
Update Drive support .

VLT2800 Conversion Wizard...

VL5000 Conversion Wizard...

VLTE000 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

Soft Starter Discover and Configuration Tool
SafeOption Log Viewer

e30bt572.12
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The update files can be installed without administrator rights in Microsoft operating systems.

6.13 Software Compatibility

The MCT 10 Set-up Software project files can open legacy version project files.

Table 4: Opening Legacy Versions

Software versions of MCT 10 Set-up Software and drive in exist- Software versions of Danfoss Set-up | Compatible ¥&/ X
ing project file Software

2.00 and 2.01 2.02 i

2.02and 2.51 2.00 X

When MCT 10 Set-up Software has been updated, project files saved with a newer firmware version can be opened and used. Refer
to lllustration 77 for an example.

v

Upwards compatibility

e30bt574.12

save a\

A

MCT10 Set-up software

. o MCT10 Version 2.00 . o MCT10 Version 2.02 & MCT10 Version 2.00
Version 2.00 o Firmware2.51 Version 2.02 o Firmware 251 o Firmware 2.51
Supports: Supports:
Firmware2.01 Firmware2.01
Firmware2.03
Updates:
Firmpv'vj:rzz.os Firmware2.51

Firmware2.51

ompatibl

Compatible
Firmware.01 Firmware 2.01
: Firmware 2.03
Support also: N
m— Firmware 2.03 Firmware 2.51

Firmware 2.51

lllustration 77: Use Updated MCT 10 Set-up Software

6.13.1 Mapping to Compatible Firmware

To establish connectivity to a drive with firmware version 1.10, it is required to modify the MCT 10 Set-up Software drive database
mapping to firmware version 1.05 as reference.

Procedure

1.

2.
3.
4

Start the MS Explorer and open the path C:\Program Files\Common Files\Danfoss Drives\SharedSource\.
Open the text file ss_version_mapping.txt in Notepad by right-clicking the file and selecting Edit.

Change "Series="FC-202",A0C="01.10",Database="01.10" to Series="FC-202",A0C="01.10",Database="01.03".
Save and close the file.

To find out if the MCT 10 Set-up Software has been updated, check the information in the About box. This box shows the
actual MCT 10 Set-up Software version.

System information can be copied directly to the Windows clipboard.
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About b4

VLT® Mation Control Tool
MCT 10 Set-up Software
Version: 5.20 (Build 5635)

e30bt575.13

Copynight (C) 2001-2020 Danfoss Drives

=TT o

When reporting an emor, please include the following information
12/31/2020 12.40:12 pud PN

Shared Source DLL info
AAFD0S 01.20 005, 01.
AAFDOS 01.40 D05, 01.
AAFD05 01.70 005. 01.
AAF005 01.71 005, 01.
AAFDO5 01.83 005, 01.
AAFD05 01.84 005, 01,
AAFD05 01.86 005, 01.
AAFD05 01.52 005. 01.
AAFDO5 01.93 005. 01.

AAFNNE A1 0o NNE N

{Registered)
(Registered)
(Registerad)
(Registered)
({Registerad)
{Registered)
(Registered)
({Registered)
(Registered) v

g e S

IBERERAISES
e s At

Copy to Clipboard

Illustration 78: Copy System Information

6.14 Conversion Wizard

6.14.1 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 the MCT 10 Set-up Software:

« VLT to FC series conversion.

«  FCto FC series conversion.

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.

6.14.2 VLT to FC Series Converter Function

It is possible to convert, for example, a VLT® 5000 drive to a VLT® AutomationDrive FC 302 via the conversion matrix in the MCT 10
Set-up Software.
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Read conversion

e30bt703.11

MCT 10
Set-up Software

A

Excel sheet template

Write settings

Read settings

VLT 5000 FC 302

Illustration 79: Conversion

6.14.2.1 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.

I Untitied - MCT 10 Set-up Software o
File Edit View Inset Communication Tools | Options Help g
e N
NEd|+ 4 3| % - EE Compare... P
5 Network Apply Parameter View Setting %
B aucom Filter Parameter ©
A or-vi
B ether Update VLT Software Customizer support...
7 B Serial Update Drive support ..,
= Busar VLT2800 Conversion Wizard..,
5o 1: FC-302 11,00k -
| I:EB“’ FCEE0R O (PTG S0 WLT5000 Conversion Wizard...
& 48 1: 1R-302 3.00kW (P3K0) 380V-5¢ VLTB000 Conversion Wizard...
= Project Import drive from Excel...
] P

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 >
Soft Starter Discover and Configuration Tool
SafeOption Lag Viewer

Illustration 80: Conversion of Multiple Drives

6.14.2.2 Import Drive from Excel

Use this function to create a VLT® AutomatonDrive 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 the MCT 10 Set-up Software (vIt3000conversion.xls). This example file can be edited and used for
converting from VLT® 3000 to FC 302.

Detailed knowledge of Microsoft Excel formula editing is required.
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6.14.3 FC to FC Conversion

The converter tool can convert projects within the same drive series, regardless of software versions, power size, voltage range, and
option configuration. It covers:

«  VLT® HVAC Drive FC 102.

«  VLT® Refrigeration Drive FC 103.

«  VLT® AQUA Drive FC 202.

«  VLT® AutomationDrive FC 301/FC 302.

+  VLT® Lift Drive LD 302.

+  All OEM versions based on the FC xxx series.

Differences can be matched by using the Conversion Tables Manager.
A conversion table enables conversion from:

«  Online to online drive.
+  Online to offline drive.
«  Offline to online drive.
«  Offline to offline drive.
Two user profiles are available:

«  Administrator - qualifies and manages the conversion tables through access to the Conversion Tables Manager. From the Con-
version Tables Manager, new conversion tables can be created and deployed to other MCT 10 Set-up Software installations.

«  User - writes projects to the destination using the conversion tables transparently. The user cannot access the Conversion Ta-
bles Manager. Conversion tables can be imported to the database.

MCT 10 Set-up Software is installed with user rights. Enabling the Conversion Tables Manager is done from the checkbox in the
Converter Tool Settings dialog.

B Ut - v 10 St S S

File Edit View Inset Communication Tools Help -
ik =7 | | | 3 Read From Drive Settings... §
m Write To Drive Settings... %
. Bopvi =]
g Serial Communication fault tolerance... (8

- & Project Inline Edit

v | Enable PUD file selection

Firmware notifications for advanced users...

Import Settings... )
mport Settings, Converter Tool Settings ==
Select Language...

MCO305 Settings...

Project properties...

Converter tool Settings... $ Conversion Tables Path:

Enable Conversion Table Manager

Online P eter Grid Setti C:\Program Files (x86)\Common Files\Danfoss

ne rarEmEter A R Drives\SharedSource \ConversionTables E
Logging 3

Restore dialogs...

DSU optiens... .

T

lllustration 81: Enabling Conversion Table Manager

The conversion tables are stored locally on the hard disk. Using the database non-distributed, the path to the network location can
be reconfigured from the Converter Tool Settings dialog.

6.14.4 Conversion Tables Manager
Access the Conversion Tables Manager via the Tools menu in the MCT 10 Set-up Software.
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Conversion Tables Manager [ .':
Conversion Tables: Preview: ‘E
FC102_v2_87_to_Va_taxm )., Soarce e 8
FC302V4.4 1o V561l % Series @
; ;gf—:j 4_%‘(;‘\,‘ 55 631_;)(::“ Major Software version -~
2_V4_40_to_V5_84.
FC302_V4_85_to_VS5_42.xml Minor Software version -
Power size
Voltage range
Option A
Option B
Option CO
Option C1
~Destination Drive
Series
Major Software version -~
Minor Software version -
Poiwer size
Yoltage range
Option A
New... I Edit Delete I oy
Option CO
Option C1
Import.,
oo |

lllustration 82: Conversion Tables Manager

A dialog is divided into the following sections:
+ A conversion table containing the list of conversion tables in the database.
- Apreview pane.

Conversion tables can be created or imported, edited, exported, or deleted.

Exporting tables
Distribute to other MCT 10 Set-up Software installations by exporting the relevant tables to a *.cvt file. The preview pane lists the
conversion table source and destination drive information.

The conversion can be as follows:

«  Drive series based on the FC 102/FC 202/FC 3xx platform.
«  Software version (major and minor).

«  Powersize.

- Voltage range.

«  Option A.
«  Option B.
«  Option CO.
«  Option C1.

Create conversion tables
To create a conversion table, open the Conversion Tables Manager or right-click the source drive and select Convert drive.

When using the right-click option, it is only possible to configure the information of the destination drive. Furthermore, parame-

ter group 19-** User-defined Parameters is not converted. These settings are configured when writing from source to destination.
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Drive Conversion || —
N
Source drive Destination drive g
Seres [Fc-302 v seres [Fc-202 &
[s2]
Software version jos0 >| | software verson Jos.84 ~| ©
Poner sze [1 100w ]| | Pomersze [1.100 =~
Voltage rangs {3’.‘3\ ~290Y j voltage rangs IK‘C\-Z{\ _VJ
Option A [reo Ooton ~| | optena 71 EtherNet] =
OptonB [reo Ooton ~|  comns 1o ooton |
Option CO [reo Opzon =l | optonco [1:0 09tan =l
Opton C1 frio Opton ~|| |optonc: [0 Opton -l

Illustration 83: Drive Conversion

Editing tables
In the Drive conversion view, enter the information for source and destination drives. Click OK to open the conversion table editor

listing the parameter database differences.

Use the conversion table editor to create or load a conversion table. Ensure that the conversion table matches the drive series, soft-
ware version, power size, voltage range, and option configuration. The MCT 10 Set-up Software is not able to find and load incom-
patible conversion tables. After loading or creating the conversion table, it is possible to re-edit the table or to convert the source
drive and store the converted drive in an offline folder.

Formulas

The parameter database is listed and sorted according to the parameter ID. To simplify the conversion process, filter the database to
list alerts or applied changes only.

Table 5: Alert Coding

Color code | Description

Red Difference between source database and drive. A formula is required before changes can be applied to the drive.

Blue Difference between source database and drive. The formula is ignored and changes can be applied to the drive.

If a formula is applied to all alerts, the source parameter database can be converted to the destination parameter database with-

out any further configuration.
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Conversion Table ]| -
S
- Source drive Desbnaton Drive §
Series Fc-a02 Series Fc-z02 ®
Major Software version D3 Major Software version 5
Minor Software version I 40 Minor Software version | 84
Power size 11 106w Pover sze [1, 10Ky
Voltage range f200y-240v Voitage range fe00v-240v
Option A o Ontion Option A MCA 121 Etherlet/TP
Option § o Option Option § Ho Option
Option CO I Option Option CO o Optien
Option C1 Mo Option Opbon C1 o Option
Fiiters:
W Fiter by alerts [~ Filter by changed items
= | sorcem | gestination ID ] formula | comment -
oy Gt O30 ignared oes ot existin e source drive E
)] o 431 ignared oes nol exislin the source drive
D - 032 Igrared r goes not exist in the source drive
0 - 108 Igriored paEramesr goes not exist in the source drive
F 137 137 cefault gestnaton paremeter 15 setup-ndipendent
0 - 154 igrored pErEmesr goes not exist in the source drive
l»I) = 158 IgNQred paErame s G0es not exist in the source drive
l»I) 152 Igrored DaramE e G0EE oL &xist in the source drive
F 21 21 clafayils CESTNAT0N DaramETel 15 SEWD-NOIpenaent
l»I) 218 Igrored parameier G0es ol axist in the source drive
l»I) sz Igrored DaramE e G0EE oL &xistin the source drive
@D e 383 Igrared parameter goes not existin the source drive
i . 54 IAmaras P e s bar Asar sat aviet s Ha eanrea Aviva
o 1} ¥
_| inad an exsting conversion table
Cancel | 144 I

Illustration 84: Conversion Table

Double-click an alert to open the Formula Editor dialog and specify the destination parameter mapping. The following configura-
tions are possible:

.

Destination parameter is set to default value (factory default value. Default settings for red alerts).
Destination parameter = source parameter ID.

Destination parameter = source parameter multiplied by a user-defined numeric value.
Destination parameter = destination option list or numerical value.

Ignore this parameter. Default setting for blue alerts.

Each formula applied can be associated with a comment containing a user-defined text. The comment is optional to each alert.
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Formula Editor -

@

o~

& destination parameter is setup-indipendent E

o

m

[

Source Parameter:

setup values: choice list:
ID: 137 setup | value V... | description
Name: d-axis Inductance {Ld) Sewpl 0.0 = parameter is not & choice-ie
Setup2 0.0
min Value: 0.000000 Setup3 0.0
max Value:  1000000.015000 Seup ¢ 0.0
< m < m
Default value: 0.0 | : :
"i%*
Destination Parameter:
setup values: choice list:
ID: 137 setup ‘ value I description
Name: d-axis Inductance {Ld) Setup 1 0.0 - parameter is not a choice i
Setup2 0.0
min Value: 0,000000 Setup3 0.0
- ot 4 1}
max Yalue: 1000000,015000 Setup 0.0
- Pl m ¢ m ]
Default Value: 0.0 J ’

Formula;
" Destination Parameter is set to Default value

" Destination Parameter = Source Parameter ID: |
" Destination Parameter = Source Parameter = |
{* Destination Parameter = [10000.0 edit | (if choicelist, type the numeric valus)

" Ignore this parameter

Comment:

[;lser defined text

Illustration 85: Formula Editor

When a formula is applied to all red alerts, assign a name to save the conversion table in the database.

If differences are detected when writing from source to destination drive, MCT 10 Set-up Software uses the following as search crite-
ria:

+  Thedrive series.

«  Major software version.
«  Powersize.

+ Voltage range.

«  Option configuration.

With the proper conversion table in the database, any drive can be written transparently to a destination even if the minor software
version does not match. If several conversion tables are found matching the criteria, MCT 10 Set-up Software uses the minor soft-
ware version to find the closest match. Only 1 drive can be written transparently to the destination.

If parameter group 19-** User-defined Parameters is available, the settings are written transparently to the destination drive.

6.14.4.1 Converting Offline to Offline/Online to Online
Procedure

1.  Mark the appropriate number of set-ups from All Parameters.

2. Right-click and select Copy.
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3. Paste the parameters in the destination drive folder.
B Untitled - MCT 10 Set-up Software ~
File Edit View [nset Communication Tools Options Help (';
L 7 ‘l\_‘
DEE LRG| LEMeoN @ w b B 5
(-« Network D Name e
B aucom — Langoge
Bopwvi -
E- e 002 Motor Speed Unit
& E- Serial 003 Regional Settings [0] Internatio
E E USB 1 004 Operating State at Po... JRILGEICEESGTNE |
@ 1; FC-302 11.00kW (P11K) 380V-480V 010 Active Set-up
= B usB2 om Edit Set-up )
@18 1: IR-302 3.00kW (P3KD) 380v-500V 012 This Set-up Linked to Read From drive ...
- & Project 0130 |Readout: Linked Set-.. Writeto deive. ..
= H d_",“ 0131 Readout: Linked Set-. Write to Multiple Drives
@t = All Parameters TR 3
A\ Alarms 013.2 Readout: L.mked Set-... Apyly Pasrisetes View Skt -
1} Smart Logic 013.3 Readout: Linked Set-... . e
& [3 Clock Functions 0134 Readout: Linked Set-.
. @ Timed Actions 04 Readout: Edit Set-up..
= Q Preventive Maintenance 015 Readout: actual setup
- B Drive File System 020 Display Line 1.1 Small

Illustration 86: Offline Online Conversion

MCT 10 Set-up Software recognizes any difference and automatically applies a matching conversion table, if available.

6.14.4.2 Converting Online to Offline/Offline to Online

Before converting, ensure that offline and online drive connection properties correspond.

Procedure
1. Right-click the offline drive.
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2. Select Read from Drive.
Bl Untitled - MCT 10 Set-up Software o
o
File Edit View Inset Communication Tools Options Help g
- - B
NEH s 2R (GE=o|@|n » B 2
E-=k= Metwork
_E_ aucom Connected drive information
R I Drive Series
B ether | |
@~ B Serial | Power Size |
=- B USB1
ERa- Voltage
: E_E 1: FC-302 11.00kW (P11K) 380V-430V | ]
= BusB2 | Basic SW Version |
Eiﬂ 1; IR-302 3.00kW (P3K0) 380V-300V | Option A |
5 & Project T -
: B
- HE ' s,
- [g drive New > Option CofEd |
Print Selected Folder(s)... Option C1E1 |
Edit setup names Type Code |
Wirite to Drive
Write to Multiple Drives
Compare...
Compare Muitiple Drives...
Apply Parameter View Settings... Drive Address 11
cut it
Copy BusName  [op-yvi
Paste
Delete L : I
Hcinre Drive Operation Status I
Update WiFi LCP firmware...
Load motor data...
Apply CSIV file ...
Properties

Illustration 87: Offline Online Conversion

© The MCT 10 Set-up Software recognizes any difference and automatically applies a matching conversion table.
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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.

Quick location of alarms and warnings in the connected drive system.

Investigation of the fault log for previous trips.

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, the MCT 10 Set-up Software 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

File Edit View Insert Communication Tools O

D H| @B a8 -HE @
—-=hs Metwork
B aucom
B pp-vi
B ether
i B Serial
S B UsB1
3 _E 1; FC-302 11.00kW (P11K) 330V-480V
& B USB2

L] roject]

Illustration 88: Drive with Active Alarm or Warning

Expand the drive and click the alarm/warning icon.

e30bt673.12

Name

Icon

Active alarms/warnings

e30bt716.11

No active alarms/warning

e30bt717.11

Fault Log

Date Read Time Read Drive Time Code FaultLog Text Value

lllustration 89: Fault Log View for Control Cards Marked MKI

FaultLog Time

Fault log: Date and T... Fault Log: Ext. Refer...

Fault Log: Frequency  FaultLog: Current  Fault Log: Voltage

e30bu001.11
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o
—
(s}
o
Fault Log %
lnaxekeaa 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 g
(5
[o]

Illustration 90: Fault Log View for Control Cards Marked MKI|

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:

«  Code.
- Value.
«  Time.

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

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. The MCT 10 Set-up Software automatically reads alarms,
warnings, and fault loggings at every read from/write to the drive.

7.4 Handling the Alarms and Warnings Loggings

The MCT 10 Set-up Software 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.

There are redundant alarm entries in the log.

The MCT 10 Set-up Software 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.

)
I Untitied - MCT 10 Set-up Software. - a X —
Fie Edt View Inset Communiction Tools Options Help o g
hedihaahrEfleon @ = » It}
&5 Network o
o Alarms %
g D’h"” Date Read Time Read Drive Time Code Alarm Text v
ether
31- st
& e 1231200 25112 14272 (b} & Safe Stop
e Busst
& 1 FC-302 11.006W (P11K) 380V-460V
iE All Parameters.
A Alarms
4} Smart Logic
5[] Clock Functions ‘ 5
Timed Actions
), Preventive Maintenance
i Drive File System Warnings
33 st
£ Dive Control
[ Condition Based Monitoring
o BUsB2
& & Project
@ >
Fault Log
Date Resd Time Read Drive Time Code FaultLog Text Value FaullLog Time Faultlog: Date and T... FaultLogiExt Refer.. Fault Log: Frequency  FaultLog: Curent  Fa
1231200 125112 12210 & Safe Stop 0 51314400 ] V72007 120000 AM 0015 001+z] 000141 o
1231200 125112 1422} & Safe Stop 0 S1314400 ] VA/2007 120000 AM 0015 001] 00141 o
1231200 125112 1R b} 0 Drive iniislied 0 S1314400 5] 1/1/2007 120000 AM  00[%] 00[Hz) 0l 0
1231200 125112 1R & SafeStop 0 S1314400 ] 1/1/2007 120000 AM  00[%] 0[] 001l o
1231200 128112 12210 6 Safe Stop 0 51314400 s] 1172007 120000 AM  00[%] 00[Hz) 00l [
< >
For Help,press F1

lllustration 91: Loggings

7.5 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:
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«  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 accurate
sampling rate cannot be obtained because the Windows operating system does not support real-time extension.

+  Drive real-time channel - Only available in the FC 102, FC 202, and FC 300 series - uses an internal 16-kByte buffer located 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.

7.5.1 Activating the Scope - MCT 10 Set-up Software

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

' Untitled - MCT 10 Set-up Software

File Edit View Insert Communication Tools Options Help

e30bt678.12

TP LIS L B
=<3 Network Folders
g;ﬁ:ﬂ Ed
drive (2)
B ether :
5 B Serial
- B use1

{4 1: FC-302 11.00kW (P11K) 380v-480V
i £ All Parameters

A Alarms

1+} Smart Logic
&[T Clock Functions

[ Timed Actions

& Preventive Maintenance

l Drive File System

“ Service Log

g-_; Status

&% Drive Control

t Condition Based Monitaring

= Quse2
> & [
New > Drive
Print Project... Soft Starter
Change Field-Bus Settings fctive Faicr
i Folder
B from Driec File Folder
Write to Drive Siops Folde

to Multiple Drives

iple Drives..,

Illustration 92: New Scope

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

The 1% 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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B Add Channel

Drive:

| e Network

& Project
drive (2)
New Folder 1

(®) PC Poling Channel

) Drive Real Time Channe!

Parameter

1]

1500
1501
1502
1587
1600
1601
1602
1603
1605

1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1613

16
1622
1623
1624
1625

1ean

Name

Operating hours
Running Hours

k'¥Wh Counter

kWh Counter Hires:
Control Word
Reference [Uni]
Reference %

Satus Word

Main Actusl Value [%]
Actual Posion

Custom Readout

Fower kW]

Power jp]

Motor Voltage
Frequency

Motor cument
Frequency [%]

Torgue [Nm]

Speed [RPM]

Motor Thermal
Themmistor Sensor Temperature
Motor Angle

Torgue [%] High Res
Torque [%]

Motor Shaft Power W]
Calibrated Stator Resistance
Torgue [Nm] High

W inke VB sma

Illustration 93: 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
tl E drive

¥ E drive ':2]

n'l comments

ry Mote 2: 12/31/20 12:54:47

lllustration 94: Text Notes

7.5.2 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 availa-
ble in the list are visible by ID name and are automatically updated according to the product.

e30bt802.12
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B 2dd Channel

Parameter

Buse2
4 1: 1R-302 2.00cw (PKD) 380V-500v

(@) PC Poling Channel
(O Drive Real Time Channel

D Name:

1500 Operating hours

1501 Running Hours

1502 kWh Counter

1600 Control Word

1601 Reference [Unit]

1602 Reference %

1603 Status Word

1605  Main Actual Value [%]
1606 Actual Position

1609 Custom Readout

1610 Power kW]

1.n Power [hp]

1812 Motor Vokage

1613 Frequency
161 Motoroumere ]
1615 Frequency [%)

1616 Torque [Nm]

1617 Speed [RPM]

1618 Motor Themal

1619 Themistor Sensor Temperature
1620 Mator Angle:

1621 Torgue [%] High Res.
1622 Torque [%]

1623 Mator Shaft Pawer W]
1625  Torque [Nm] High

1630 DC Link Voktage

1632 Brake Energy /s

1633 Brake Energy Average
183 Haseink Tamn

Illustration 95: Parameter ID and Name

Procedure

e30bt794.11

1. Select a parameter in the parameter list and click Next to update the Add Channel dialog.
2. Configure A/div (value/division).

MCT 10 Set-up Software stores the values even if they are not shown within the visible area of the curve.

Add Channel

e30bt680.13

Style

lllustration 96: Storing Values

3. Define the position number (vertical zero line on the Y axis). I 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.
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5. Click OK to generate the curve graph.

T Unitied - MCT 10 Set-up Software — 5 =

File Edit View Insert Scope Communication Tools Options Help

1Molor current 1614 Emply

e30bt503.13

&3 Status
&4 Drive Control
[ Condition Based Monitoring
o BusB2
§ project
o [ dive
o B dive @
B New Folder 1
w1 comments
i Note 2:12/31/20 125447

Cor Nome Soral
[ pr——— VootiietworkSS 211 I&-302 0061 (30) 3

Positon Value

For Help, press F1

lllustration 97: Generate Curve Graph

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

I Add Channel O X

Drive Parameter

e30bt681.12

5. Network D Name =
B aucom
B orwt
B ether
+ B Serial
+- B USB1
i m- Buse2
£ & Project
drive
; New Folder 1
New Folder 4
New Folder 5

Status Word
Main Actual Value [%]
Actual P

Motar
Frequency
Motor cument
Frequenc ]
Torque [P
Speed [RP
Mator Themmal

Themistor Sensor Temperature
Motor Angle

Torque [%] He
Torgue [%]
Mator Shaft Power |

(® PC Poliing Channel

(O Drive Real Time Channd

Cancel

lllustration 98: Open Add Channel Dialog

7.5.3 PC Polling Channel Properties

More settings can be configured by right-clicking the Scope window and selecting Properties. It is possible to specify:
«  General parameter sample settings.
«  Sample trigger settings.

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

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

»  Polling rate in milliseconds.

Scope Properties x §
Genersl  Trigger Data Storage Poling Cursor §
A
Time Base
secoov [ [ Tmefema [
BlfeSee [WOONO[ TwwwPe 0 B M
Poliing Rate
® Speciy [100 % msec
(O As fast as possbie
| ok | Cacd Help
lllustration 99: Basic Scope Settings
Table 6: 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 milliseconds -
Buffer size Number of data sets in the buffer 0-1.000.000
Polling rate Time in milliseconds between 2 samples -

NOTICE

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.

NOTICE

Setting Polling Rate to As fast as possible means that MCT 10 Set-up Software does not control the actual time between each sam-

ple. 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 Trigger Data Storage Poling Cursor

e30bt569.13

Trigger
Source 1:Mator cument-161: ~

Level P E

Made Slope

=

e | [ ok

lllustration 100: Trigger Functions

Table 7: Descriptions of the Trigger Functions

Trigger func- Description

tions

Source Source channel.

Level Level where the trigger has to be activated.

Mode Auto starts the trigger automatically when Resume All is pressed. The trigger line is set to the time when Re-

sume was pressed. Normal (Norm) activates the trigger when level and slope settings are fulfilled.

Slope 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 values to low values).

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

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

«  Value X - Shows the time only.

«  ValueY - Shows the value only.

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

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

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

Cursor Inserts cursor in scope

k|4

e€30bu985.10

7.5.4 Reuse of PC Polling Channel Settings

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.

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.
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| ® Reconfigure Channel O x —
Drive Parameter §
8
= D Name A 3

1500 Operating hours

1501 Running Hours

1502 k'VWh Counter

1600 Control Word

1601 Reference [Unit]
1602 Reference %

1603 Status Word

1605 Main Actual Value [%]
1606 Actual Posttion

1609 Custom Readout
1610 Power kW]

.M Power [hp]

1612 Mator Voltage

1613 Frequency

1614 Motor cument

1615 Frequency [%]

1616 Torque [Nm]

1617 Speed [RPM]

1618 Motor Thesmal

1615 Themistor Sensor Temperatue
1620 Mater Angle

1621 Torque [%] High Res
1622 Torgue [%]

1623 Motor Shaft Power kW]
1625 Torque [Nm] High
1630 DC Link Voltage

(® PC Paling Channal 1632 Brake Enery /s
| Dxive Real Time Channel 1633 Brake Energy Average
1694 ot Ty w

Illustration 101: Reconfigure Channel

7.5.5 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.
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2. Configure the channels depending on what the actual drive supports.

B 4dd Channel o X

Drive Parameter

5. Network o Name

diive
dive (2)
New Folder 1

New Folder 6

e30bt782.11

() PC Poling Channel
@) Drive Real Time Channel

==

lllustration 102: 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.
Configure the sampling mode through:

- Thetrigger event.
- Logging mode.

- Samples before trigger options.
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Logging Source

Drive Real Time Channel Properties

Channel 1 |yone

St

b4

Logging Interval [HH:MM:S5.z22]
00:00:00.001

Mone

Channel 2 |peadout: actual set.
Alert Alarm Word
Channel 3 |Alert Warning Word
Alert Status Word
Legacy Alarm Word
Legacy Warning Wor
Leg. Ext. Status Wor
Control Waord
Reference [Linit]
Logging Mo Reference %

Status Word
Rl Actual Position
Power [ki]

Power [hp]

Motor Voltage
Frequency

Motor current
Torgue [Mm]

Speed [RPM]

Motor Thermal
Motar Angle

Torgue [%] High Res
Torgue [%]
Calibrated Stator Re
Torgue [Mm] High
DC Link Yoltage
Brake Energy /s
Brake Energy Averag
Heatsink Temp.

Channel 4

Trigger Eve

L)

V]

00:00:00.001
00:00:00.001

00:00:00.001

Log always W

50

Cancel

000002500

lllustration 103: Configure Sampling Mode

7.5.6 Using Advanced Triggers

The following example explains the set-up of a trigger, which triggers the collection of data in the drive when the motor speed
exceeds a certain limit.

e30bt785.11

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

1.
2.

Select the smart logic group.

Select a comparator not in use, 1310.0, and set it up to motor speed.
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3. Set Comparator Operator 13.11.0 greater than >.

© Sfg 1: FC-302 11.00kW (P11K) 330V-480V _ » | ip P Setup 1 <
oiZ AllParameters 13000 | SL Controller Mode | [0] OFF g
- B 0-** Operation / Display °

1300.1 SL Controller Mode [O] Off

E - g 1-* Load and Motor

_{#) 2-* Brakes 13002 SL Controller Mode [0] Off

; i e 13003 | 5L Controller Mode | [0] Off

[ ﬂ 4-* Limits / Wamings 1301.0 Start Event [39] Start command
E 1! 5-* Digital In/Out 1301 Start Event [39] Start cornmand
- 6-™ Analog In/Out 13012 | Start Event [39] Start command
& £ 7-* Controllers 13013 | Start Event [39] Start command

%a & Comm. and Options 13020 | Stop Event [40] Drive stopped

= Sl laokd 13021 | Stop Event [40] Drive stopped

: E? it;s::;i 13022 | Stop Event [40] Drve stopped

@ 13-1%RS Flip Flops 1302.3 Stop Event [40] Drive stopped
.o 13-7* Timers 1310.0 Comparator Operand | [0] DISABLED
— -0 13-4 Logic Rules 13104 Comparator Operand | [0] DISABLED
- -o 13-5* States 13102 Comparator Operand | [0] DISABLED

lllustration 104: Smart Logic View

4. Set Comparator Value 1312.0 to the required value.
5. Setup the trigger event in the Drive Real-time Channel Properties dialog to comparator 0.
6. Setthe logging mode to log once on trigger.
7. Press OKto enable the set-up.
Drive Real Time Channel Properties X %
]
o
T
Logging Source Logging Interval [HH:MM:55.zzz]

¢

chame ke [ooonion |
T
Channel 4 | None = @

Trigger Event | Comparater 0 ~|

Logging Mode |Log once on trigger ~ |

Samples Before Trigger | 50 |
oK Cancel

Illustration 105: Trigger Event

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

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

Real Time log style

Wait for trigger event or user input, MCT 10 will pop up a dialog that allows you to
retrieve the Real Time log or wait for the trigger event to occur, Useful when
manitaring a frequently aceurring event,

Just configure the Real Time log on the drive, do nat walt for user input or trigger
event, This alows you to set up logging on the drive, disconnect and return the
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
osclloscope,

lllustration 106: Real-time Log Style

7.5.7 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:

. SEC/DIV and time format.

«  Appearance settings.

«  Cursor settings.

Scope Properties

Drive Real Time Channel Properties  Appearance Poling Cursor

e30bt783.11

Logging Source Logging Interval [HH:MM:55.727]
Chamnel 1 grake Eneray & v 00:00:00.001
Channel 2 | None T | 00:00:00.001
Channel 3 |None w [uu:un:m_m1

00:00:00.001
Channel 4 None - | I

Trigger Event

Logging Mode
Samples Before

SEC/DIV
Time Format

Comparator 0 e
Log once on frigger
Trigger | 50

I 1

L

hhinnissizzz v

o] e ([

Illustration 107: Reconfigure Drive Real-time Channel Settings

e30bt778.12

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

are configurable.
SEC/DIV

The SEC/DIV and Time format functionalities are similar to the PC polling channel functionality, see 7.5.2 Configuring the PC Polling

Channel.

Appearance

Each channel name can be renamed.
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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.

7.5.8 Communication Control
The Scope toolbar has 4 main buttons for communication control.

Table 8: Functions of the Control Buttons

Control button Function
Start Data Acquisi- MCT 10 Set-up Software scope starts collecting the requested data from the drive net-
tion gl N work.
o
%g
Qo
R
[
Stop Data Acquisi- MCT 10 Set-up Software stops collecting data and there is no communication to the
tion | drive network while the scope part is active on the screen.
"
E——— O
R
[
Resume All (Track- Activates the tracking mechanism. MCT 10 Set-up Software starts the readout of varia-
ing) o | bles to the screen and to the buffer. Variables are checked against the trigger settings. If
€ | the buffer has been partially filled (use of the Pause All Tracking function), MCT 10 Set-up
8 Software continues to fill data into the buffer.
Q
Pause All (Tracking) Deactivates the tracking. The buffer remains at its current state, no new data is shown.

The buffer pointer keeps its current position.

Il

7.5.9 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 Illustration 108.

R

e€30bu986.10

e30bt469.12

8 A

| |
W "
Illustration 108: Clear all Buffer for the Channel

Alternatively, the buffer can be cleared individually.
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e30bt470.12

(Brake Energy /=g a

lllustration 109: Individually Clearing the Buffer

Table 9: Functions of the Main Buttons

Name Description
Reset Scope Clears all buffers for the channel at once. This is more convenient if many channels are activated
w E at the same time, or if a new channel is added to an existing track. Before new values can be
8 | added to a track, all channel buffers must be emptied, since MCT 10 Set-up Software requires
d S | thatall 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 appears,
=== = | making it possible to store the file in an appropriate location.
C g
¥ 8
= ]
[
Scope storage Enables storing scope data in a file on the hard disk. Save to the hard disk to avoid the limitation
. o:o of 1 million points in the project file.
T
L
D
Open scope Open scope data saved on the hard disk.

history viewer E

7.5.10 Scope Storage

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.

e30bt859.11
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Data Storage | Cursor

[ Enable persistent data storage

e30bt860.11

Database:  C./Users/ R ScopeData/Project/ MyDrive,/ MyScope

Cpen in new window

[ ok || canced |[ Hep

Illustration 110: 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, MCT 10 Set-up Software 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 ;
File Edit View Insert Communication Tools Options Help %
NEMd Xhi dhr-EEm e @ w»rd .y Heip
w Folders About
@ Project B_ AuCom About"(.jzt
Bop-vi1 o
2. Click Export log files.
About X g

VLT® Motion Control Tool
MCT 10 Set-up Software
Version: 5.30 (Build 5879)

Copyright (C) 2001-2021 Danfoss Drives

Export log files Details >> OK
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© Alllogs are compressed into a .zip file.

B | C:/Program Files T Motion Control T T 10 Set-up Software\LogPacker.exe a X

e30bj420.10
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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 set-up 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 1% 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, volt-

age, 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

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

«  Clock features.
«  Preventive maintenance.

«  Time-based actions.

Consult the relevant Design Guide for detailed information about the drive.

8.2.1 Clock Functions
The MCT 10 Set-up Software enables set-up of the clock functions.
The clock functions are grouped in 2 sublevels:

« Date andtime.

+  Working days.

8.2.1.1 Date and Time

In the Date and time dialog, the following groups of settings are available:
+ Display format.

+ Setdate and time.

«  Daylight saving time.

- Enable clock fault.

Select how date and time are presented in the LCP on the drive. In MCT 10 Set-up Software parameters, date and time format de-
pends on PC regional options (date and time format).

Change the date and time in the drive from the PC. Normally, it should be set to use the connected PC's date and time. When the
connected PC's time is in another time zone, it is beneficial to set the date and time manually. Date and time are changed in the
MCT 10 Set-up Software project file or in the drive only when the Change checkbox is ticked.

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.

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

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).

M Untitled - MCT 10 Set-up Software - O *
File Edit View Insert Communication Tools Options Help
NEwd 8 @] @ e > B
= ﬂ1;FC-30211mkW(PHKJS~B-W-4WV -
=i All Parameters

e30bt708.12

Working and Non-working days for Timed actions

- [ 0-* Operation / Display Working days Non-working days
& 48 1-** Load and Motor Monday Saturday

4 -(#) 2-** Brakes Tuesday | N Sunday
bt Wednesday

& A 3 % Rlefelfencefkgmps Thesaday

- ¢ 4-7 Limits / Warnings Friday :

@ U 5-* Digital In/Out | <

-4y 6" Analog In/Out
& T1 7-** Controllers

- %3 8-* Comm, and Options Additional Working days Additional Non-working days
& i 13- Smart Logic
- 2 14-** Special Functions Select additional Working/ Non-working dsys
& [ 15-*" Drive Information
#- f 16-" Data Readouts December 2020
# ﬂ 17-** Position Feedback Sun Mon Tue Wed Thu Fri Si
- # 18-"" Data Readouts 2 | < 29 3w 1 2 3 4 | >
- 22-** Appl. Functions : 6§ 7 B 9 W 1 1 :
- T 23-" Time-based Functions 5 13 W 15 18 17 18 1 >
5§ 30-** Special Features 20 21 2 B 24 B 2
-** Special Settings 2: 22 29 30 IIU ;
-** Condition Based Monitor %8
-** CBM Adv. Thresholds
-** CBM Baseline Data
iZ 50-* License
A Alarms
4+ Smart Logic I
= [[ Clock Functions Aoy Catieel C...
a Date and Time
LR Working days
[#] Timed Actions
o Preventive Maintenance
[ Drive File System
& ServiceLog
12 Status
[ I S A
< > < >
For Help, press F1

lllustration 111: Define Working Days

8.2.2 Preventive Maintenance

The preventive maintenance feature supports the planning of periodic maintenance of both the drive and other technical equip-
ment. If the defined date and time of preventive maintenance is passed, the item is marked red.
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Bl Untitled - MCT 10 Set-up Software

Tools Options  Help

:[l 0 |@|n » B

e30bt709.11

Maintenance Item | Maintenance Action Maintenance Time Base | Date and Time Time Int...
Fan bearings 'Replace |Date &Time | 31-01-2018 00:00:00 | |
Temperature transm, ;.Renew f)Operah'ng Hours | ._ 32
- B seril Fnbet |pecticheck Rumingrors R
B g zE)JFeétlUZ Motor bearings ;.Clean . [1
b Quick Menus 1 - T 1

All Parameters

..... A\ Alarms

..... {+} Smart Logic

-8 Clock Functions

..... Timed Actions

----- Q Preventive Maintenance
----- B2 Cascade Controller
----- ! Drive File System
@ Software Customizer
iﬂ Service Log

..... § Sensorless

1 o e

save | [ concd | [ ook [ reb

lllustration 112: Preventive Maintenance

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.

8.2.3 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.

The clock parameters (parameters in the Clock functions folder) must be correctly programmed for timed actions to function cor-
rectly.
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Wednesday
Thursday

Friday
Saturday

N
B Untitled - MCT 10 Set-up Software = B S =
File Edit VYiew Insert Communication Tools Options Help E
=" I ald|EEeN| @ B i §
(1= Network Time ON Action OFF Action Occurrence OM 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 purmmy Action 2 - A2 Select presetref 2 | Select set-up 1 Working days 17:45:06 08:45:18
E .Senal Action 3-A3 Select presetref 1 Select set-up 2 Mon-working days | 08:45:51
= @ Project Action 4 - A4 Disabled Mo action Al days 00:00:00 00:00:00
Action 5 - AS Disabled Mo action Al days 00:00:00 00:00:00
All Pararmeters Action & - A Disabled Mo action All days 00:00:00 00:00:00
_!5 Aliie Action 7 - A7 Disabled Mo action Al days 00:00:00 00:00:00
Ao} Smart Logic Action & - AB Disabled Mo action All days 00:00:00 00:00:00
Clock Fundions Action 9 - AS Disabled No action All days 00:00:00 00:00:00
Timed Actions Action 10 - A10 Disabled No action All days 00:00:00 00:00:00
@k Preventive Maintenance
.."g Cascade Controller
ﬁ Drive File System [ Save ] [ Cancel ] [ Delete ] [ Help ]
@ Software Customizer
&R ServiceLog of 1] 2] 3] 4] 5[ 6] 7] 8] 9] w[11]12|13][14[ 15| 16] 17 18] 19] 20| 21] 22] 23] 24]
- {} Sensorless
& Motor || ] [l
4 Multi Motor Tuesday

For Help, press F1
\

Illustration 113: Time-based Actions

Procedure

1. Select Timed Actions in the product folder.

2.
- Action.
- Time.

- Recurrence.

8.3 Motor Plug-in

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

The Motor plug-in is an offline plug-in showing relevant parameters for commissioning of the motor. Select the plug-in from the

structure.

100 | Danfoss A/S © 2021.09

AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10

Operating Guide

Plug-ins

= & Project

A E drive

‘|§§ All Parameters

..... __ﬂ Alarms

..... {+} Smart Logic

:'|.- Clock Functions

..... @ Timed Actions

u3'~ Preventive Maintenance
I Drive File System

E Software Customizer

iﬂ Service Log

|

lllustration 114: Selecting the Motor Plug-in

The parameters shown depend on the setting in parameter 1-10 Motor Construction.

Setup 1

Setup2  Setup3  Setp 4

e€30bt990.11

Mator Construction (ID 110): |Asynchron
Asynchron
PM, non salient SPM
\ PM, salient IPM

Illustration 115: Select Motor Type

e30bt991.11
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8.3.1 Asynchronous Motors
Setupl  Setp2 Setp3  Setpd =
o
3
Motor Construction (1D 110): | EET T T | =
o
52}
_ ’
Enter the nominal motor power in kW from the motor nameplate data,
120 Motor Power kW] 0.25] kW [0.06..0.37] Note: Changing this parameter will affect the settings of other parameters,
Set the nominal motor voitage from the motor nameplate data.
e E v s 1000] Note: Changing this parameter wil affect settings of other parameters,
Select the motor frequency value from the motor nameplate data,
123 Motor F j W [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 Motor Current 19| A [010.5%] settings of other parametess,
Enter the nominal motor spesd valus from the motor rameplats data. Note: Changing this parameter wil sffect
125 Motor Nominal Speed 1400 | RPM [10..50000] TGS o e e
Enter the value from the motor nameplate data. This parameter is avaiable only when par. 1-10 Design is set to PM,
non-salient SPM [1].
126 Motor Cont. Rated Torque 17| Nm [0.1..100,000.0] N Gl it e il et netings 4F e paramters.
Set the stator resistance value, Enter the value from a motor data sheet or perform an AMA on a cold motor.
130 Stator Resistance (Rs) 10.5085 | Ohm [1.0509.. 105.0861]
Enter the rotor resistance value. Obtain the value from a motor data sheet or by performing an AMA on a cold motor.
131 Rotor Resistance (Rr) 5.675| Omm [06%8.6a6757] T oot sstngis calaiatedby the drive from motor nemeplate dafa.
Set the stator leakage reactance value, Enter the value from a motor data sheet or perform an AMA on a cold motor.
133 Stator Leakage Reactance (X1) 5.5533| Ohm [0.9553..95.5328]  Thedefaultsettngis calaiated by the drive from motor nameplate data.
Set the rotor leakage reactance value. Enter the value from a motor data sheet or perform an AMA on a cold motor.
134 Rotor Leak 02 W Ohm [0.9553..95.5328] The default setting is calculated by the drive from motor nameplate data,
Set the main reactance value. Enter the value from a motor data sheet or perform an AMA on a cold motor. The
135 Main Reactance (4h) 1633611 | (Ohw £16:2961 . 1638 s1ne] et aettoa & cacutoted by e iive from Motoe namepate cata.

Illustration 116: Example of Settings for an Asynchronous Motor

8.3.2 PM Non-salient SPM

For PM motors, calculation buttons are available. Below is an example of how to set parameter 1-25 Motor Nominal Speed.

Setupl  Setp2  Setuwp3

Setup 4

130 Stator Resistance (Rs)

137 d-axis Inductance (Ld)

139 Motor Poles

140 Back EMF st 1000 RPM

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

120 Motor Power [kit] BB kW [006..037)
124 Motor Current 091] A [0.10.550]
125 Motor ~ 3o00] RPM [10..60000]
126 Motor Cont. Rated Torque 06| Mm [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 ki 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 from the mator nameplate data, This parameter is available only when par, 1-10 Design is sat to PM,
non-salient SPM [1].
Mote: 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.

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 valus PM motor [1].
This parameter is avalable for FC 302 only.

lllustration 117: Example of Settings for a Non-salient SPM Motor

Procedure

Calculate:
Calculate

Calculate

Calculate

e30bt993.11
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1. Enter the frequency and the number of pole pairs.

B Motor Mominal Speed X

e30bt994.11

Frequency 50| Hz

Mo of Pole Pairs 2

[ ]

lllustration 118: Enter Data for Nominal Speed

2. Click OKto get the value.
O 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.

125 Motor Nominal Speed 15060 | RPM [ 10, 60000]
VALUE CHANGED FROM 1500 TO 15060

e30bt995.11

Illustration 119: Notification Stating that the Value has Changed

125 Motor Nominal Speed _1_3__| RPM [ 10..60000]
VALUE OUT OF RANGE: 1250000000 VALUE REVERTEDTO 13

e30bt996.11

Illustration 120: Error Message when the Value is out of Range

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

o
3
N~
Enter the
125 Motor Nominal Speed 500 RPM 60000 ] s g
VALUE CHANGED FROM 1500 TO 500 (3
Enter the
s non-salie
126 Mator Cont, Rated Torque 0.6 MNm  [0.1..100,000.0] et
Setthe s
130 Stator Resistance (Rs) 7.5000 Ohm [0.0150.. 3,750.0000]
Enter the
137 d-ais Inductance {Ld) 3.0 mH [0.0.. 1,0000] inductan
Enter the
139 Motor Poles 12 [2 number ¢
VALUE CHANGED FROM 4 TO 12
Setther

lllustration 121: 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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Setup 1 Setup 2 Setup 3 Setup 4
Motor Construction (ID 110): |PM, salient IPM hd §
3
o
[52}
_ ¢

125 Motor Nominel Speed

126 Moator Cont. Rated Torque:

130 Stator Resistance (Rs)

137 d-axis Inductance (Ld)

138 g-axis Inductance (Lq)

139 Motor Poles

140 Back EMF at 1000 RPM

145 gaxis Inductance Sat. (LgSat)

149 g-axis Inductance Sat. Point

9

A

=1

7,5000

33,000

33.000

G LUl LA L

kw [0.06..0.37]

A [0.10..540]

RPM [10..80000]

Nm  [0.1..100,000.0]

Ohm [0.0150.. 3,750.0000]

mH [0.0..1,000.0]

mH  [0.001.. 1,000,000 ]

[2..255]

v [1..9000]

mH  [0.001.. 1,000.000]

% [1..316]

anmmhmmumwmm«u
Nate: 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 wil affect
setfings of other parameters.

Enter the value from the motor nameplate data. This parameter is availsble only when par. 1-10 Design is set to PM,
m
muwummnrnmmm

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,

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

e tion of Lq. Ideally, this parameter has the same value as p.1-38.
Anruay ﬁmmmmiﬂm curve, the induction value @ 200% of isNom should be entered here.

Par. 143 specifies 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 specfied by
the parameters.

lllustration 122: Examples of Settings for a Non-salient IPM Motor
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8.3.4 SynRM

Setup 1 Setup2  Setup 3 Setup 4

Motor Construction (1D 110): [Synrm b

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

e30bt999.11

120 Motor Power [kW] TEE| kw [0.06..0.37]

Select the motor frequency value from the motor nameplate data.
123 Motor F 50| Wz [20..1000] mdmmhwmwwﬁlﬁ:dut&wgwfuﬁum

Enter the nominal motor current value from the motor nameplate data. Note: Changing this parameter will affect the
124 Motor Current 1 A [0.10..5.40] UL

Enter the nominal motor speed value from the mator nameplate data. Note: Changing this parameter will affect
125 Motor Nominal Speed 1500 ReM [10..60000] R .

Enter the value from the motor nameplate data. This parameter is available only when par. 1-10 Design is set to PM,
non-salient SPM [1].

125 Motor Cont. Rated Torque Mote: Changing this parameter will affect settings of other parameters.

Nm [0.1..100,000.0]

Set the stator resistance value. Enter the value from a motor data sheet or perform an AMA on 2 cold motor.

130 Stator Resistance (Rs) [0.0189.. 4,722.0001]

Enter the value of the d-axis inductance, %bﬂhevﬂzﬁmhwﬂwﬁnﬂmhdﬁa#ﬂhmm

inductance cannot be found by performing an AMA,

137 d-axis Inductance {Ld) mH  [0.0.. 1,000.0]

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

IEICIE

139 Motor Poles [2.. 255]
This parameter corresponds to the inductance saturation of Ld. Ideally, this parameter has the same value as p, 1-37,
144 davisT sat. (Ldsat) 348,900 md [0.00i..1,000.000] Anyway, if motor suppler provides an induction curve, the induction value § 200% of ishom should be entered here,
cor to the ind saturation of Lq, Ideally, this parameter has the same value as p. 1-38.
145 graxis Inductance Sat. (LgSat) :ll:u 100] mt [0.001..1,000.000] .Any-a\f fmh'wmdesanhducﬂmme the induction value @ 200% of ishlom should be entered here.,
Inductance Saturation Point
148 Inductance Sat. Point 73| % [1..500]

Illustration 123: Examples of Settings for a SynRM Motor

8.4 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 miss-
ing 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.

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:

+ One or more motors are missing/disconnected.
+ 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:

- Arotoris locked.

« Afan touches the housing.
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During start-up or dynamic events like changes in speed references, the current may be below/above the current threshold. Con-

sider and evaluate whether such situations may occur.

8.4.1 Defining Normal Operation Curve
The plug-in provides an easy way to find the coefficients of the 3 order polynomial by measuring currents on different frequencies.

NOTICE

To avoid wrong logical minimum in the 3™ order polynomial, enter the lowest possible frequency into the tool.

NOTICE

Points can be inserted at any frequency, but the defaults are recommended as the points are not saved. Only calculated coeffi-

cients 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.

Normal Operation Currents 5
10 Hz 2] [o.00a 7] :
20Hz % |0.00 A [+
30 Hz < |0.00A S

40 Hz 4| |o.o0a #

|soHz = |[o.00a 2

Illustration 124: Normal Operation Currents

8.4.2 Threshold
Measured points show normal operation curves. Settings in Motor Data define the threshold of the upper and lower limits.
o~
Motor Data 5
3
| 3
Number of motors Ell |3_|| g
Tolerance Il'rl % [—:;“

Illustration 125: Threshold

« Number of motors is a convenience value to reduce the tolerance bandwidth, dividing it by the number of motors used (maxi-
mum 8 motors).

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

These settings are not saved and are recalculated after closing and opening the view. If the values are different after recalcula-

tion, they still define the same tolerance. Example: 4 motors with 20% tolerance produce the same bandwidth as 2 motors with
10% tolerance.
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8.4.3 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

24-2 Coefficent 1 Cubic  |0.0000
24-97 Coefficent 2 Quadratic [0.0000
24-98 Coefficent 3Linear  |0.0000

24-99 Cosfficent 4 Constant ;l]."_'ll'.'lf_'l

Messing Motor Detection
24-50 Function off v
24-91 Coeffident 1 Cubic 0.0000

24-92 Coeffident 2 Quadratic ;ij.hnirjn

24-93 Coefficent 3Lnear (00000

2454 Coeffident 4 Constant {0.000

lllustration 126: Locked Rotor Detection and Missing Motor Detection

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

8.4.4 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.

8.5 Cascade Controller Plug-in

The cascade controller is intended for pump applications where multiple motors control a common flow, level, or pressure. By vary-
ing 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:
«  Basic cascade controller

- 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.

«  Extended cascade controller

- 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.

« Advanced cascade controller

- 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 MCT 10 Set-up Software 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:
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«  Preconditions.
«  Set-up.
- System Optimizing.

«  Service.

8.5.1 The Preconditions Tab

The Preconditions tab contains the general set-up 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:

+  General configuration.
«  Setpoint and feedback.
« Digital input.

Setup 1 v | select which setup to be Save Concl

e30bt735.12

Closed Loop  PID Controller Optimizing  Setlp  Service

[closed Loop [I
[tevel control
(increases speed at inoeased feedback signal)
General
configuration < (O Internal Setpeint 0.000
(®) External Setpoint
—
Setpoint and Feedback unit type | %% o
/ Setpoint Feedback
Signal source: | Analog Input 53 L Signal source: Analog Input 54 e
Switch position: Switch position:
(—@ Show location & settings Show location & settings
Setpoint High: Feedbadk High:

. i — FEB Hi
Setpoint and | 50.00 o | 100.00 | a, e
feedback ! . FB Lo

Setpoint Low: Feedbadk Low:
| 0.00 % | 0.00 [ %
M a1 I S | AT Al
Low: | oo | LI 1000 | v Low: |0'|:|;r Vo high:
Min Reference:i 0.000 | % Max F-!Eference:| 100.000 | %
w ) )
I P Tttt IS = FlEnable Terminal 53 Live Zero

—

F4Enable Terminal 54 Live Zero

Digital input for low level signal
Digital input Digital IfO mode | PNP - Active at 29/~ DI 32 No operation w

External Interlock Delay 0

Illustration 127: Preconditions

8.5.1.1 General Configuration
Closed loop is the configuration mode of the drive. Enabling or disabling the checkbox changes parameter 1-00 Configuration Mode.
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Table 10: Closed-loop Checkbox Options

Options Parameter 1-00 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.

[ ——

Di32

l —»
Lover level

L

—f

Illustration 128: Level Control

e30bt736.12

Enabling the checkbox configures the PID to inverse control and digital /0 mode and DI 32 are disabled. The drive graphic is upda-
ted to reflect the general configuration.

!
.
e30bt737.12

IL
S

Illustration 129: 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:

- %.

+  mbar.
+  bar.

«  Pa

«  kPa.

- mWG
«  psi.
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+  Ib/in%
- inWG.
- ftWG.

General configuration affected parameters

«  Parameter 1-00 Configuration Mode.

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

«  Parameter 20-12 Reference/Feedback Unit.

8.5.1.2 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.

Analog Input Mode 4 é
Seipoint settings: ’
Analog Input 53
Voltage

Illustration 130: Al53 and Al54

Configure the signal type in accordance with the hardware switches.

= bS]

.g o

h 8 8
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.
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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 feed-
back value. The minimum and maximum references are the lowest and highest values obtainable by adding all references together.

To receive notification of a missing or defective transmitter, define live zero among the functions:

. Off.

«  Freeze output.
- Stop.

- Jogging.

«  Maximum speed.
«  Stop and trip.

+  Selectset-up 1.

«  Select set-up 2.

«  Select set-up 3.

«  Select set-up 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

«  Parameter 3-02 Minimum Reference.

«  Parameter 3-03 Maximum Reference.

»  Parameter 6-01 Live Zero Timeout Function.

«  Parameter 6-10 Terminal 53 Low Voltage.

«  Parameter 6-11 Terminal 53 High Voltage.

«  Parameter 6-12 Terminal 53 Low Current.

«  Parameter 6-13 Terminal 53 High Current.

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

«  Parameter 6-20 Terminal 54 Low Voltage.

«  Parameter 6-21 Terminal 54 High Voltage.

«  Parameter 6-22 Terminal 54 Low Current.

«  Parameter 6-23 Terminal 54 High Current.

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

«  Parameter 6-27 Terminal 54 Live Zero.

8.5.1.3 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 exter-
nal 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 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).
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e
[Setup 1 ] select which setup to be save | cancel | 3
Qo
Preconditions Set-Up ]S'y-stan Opkirnizing | Service | %
—Basic cascade mode ~Eitaited cascade mode
| Disabled -] =l
Disabled
il e
Mokor Alternation Only
lllustration 131: Configuration Interface for Parameter Group 25-** Cascade Controller
8.5.2.1 Basic Cascade Control
Select basic cascade control to configure:
«  Motor start.
+  Pump configuration.
+ Staging/destaging settings.
Preconditions Set-Up [Eystem Optimizing | Service ] g
N~
Basic cascade mode §
[}
sk Cascade Chl iRd | =
Motor Start |pirect ontine =]

Murmber af pumps 2 vE

Eii smqwmneﬂmwQSﬂUMﬁ|
e
E_J
P ﬂﬂ|
e

lllustration 132: View of Basic Cascade Control Set-up Tab

Table 11: View and Selection Descriptions

View Description

Motor start The view defines the configuration principle:
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View

Description

+ Direct on line - each lag pump is cut in directly via a contactor.

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

cycling + Disabled - lag and lead pumps are cut in to have equal hours run for each pump.
«  Enabled - lag pumps are cut in according to the first-in, last-out principle.

Fixed lead This view defines whether a drive uses a fixed lead pump or not. The lead pumps are connected directly to the

pump relays on the drive control card. This is shown in |llustration 132. 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, corrosion may become an issue. When it is config-
ured for alternating lead pump, select Alternation details to set up principles for alternation.

Lead pump al- This view instructs the drive to change the lead pump so all pumps run for the same period. The following

ternation options are available:

«  Off - no lead pump alternation occurs.
« Atstaging - lead pump alternation occurs at pump staging.
« At command - lead pump alternation occurs at explicit commands.

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

Alternation time
interval

In this view, define the time period between automatic alternation of the lead pump:

+1-999.9 h - when the time expires, the lead pump alternates.

Alternation time
value

This view contains the actual value of the alternation timer.

Alternation pre-
defined time

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

Alternate if load
<50%

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

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

Staging mode at

In this view, configure the staging mode at alternation and determine the time of the variable speed pump

alternation deceleration:
+  Quick.
+  Slow.
Delay before In this view, set the time between stopping the old lead pump and starting another. Range: 0.1-5.0 s.

cutting in next
pump

Delay before
cutting in on
mains

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

Staging/destag-
ing settings

In this view, configure when to add and remove a stage from a running application. A stage is a representa-
tion of a 100% pump.

Staging band-
width (SBW)

In this view, define the band around the head setpoint and configure it as a percentage of the maximum ref-
erence. 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%.
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View Description

Override band- | Preserves a stable head in the application. When quick changes in the system demands occur, the override

width (OBW) bandwidth must add/remove a stage immediately when the actual exceeds override bandwidth. To avoid un-
intended staging until the head has settled 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%.

Fixed speed Ensures that the cascade controller continues if the drive issues an alarm. Keeping the head on the setpoint

pumps staging requires a frequent staging and destaging. When only fixed speed pumps are running, a wider bandwidth

bandwidth (FSBW) is used instead of SBW. Range: SBW to OBW.

(FSBW)

OBW timer Avoids frequent staging/destaging. The OBW timer prevents staging a pump until the application pressure is

stabilized. Range: 0-300 s.

SBW staging de-
lay

Delay between the feedback signal being below the staging bandwidth 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.

Ramp-down de-
lay and ramp-up
delay

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 before a fixed speed
pump is destaged.

Stage- and de-
stage threshold

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.

Destaging
speed

To prevent 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 prevent an
undershoot when removing a fixed speed pump, the variable speed pump ramps to motor speed high limit.
Available options: RPM or Hz.

Enable staging
function

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.

Table 12: Number of Pumps Configurable from the Drop-down List

Function Number of pumps
Fixed lead pump 2-3
Alternating lead pump 2
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loff ~
External -
ENL
—

| 00:00

Alternation details

e30bt743.11

Lead Pump Alternation

Alternation Event

Alternation Time Interval
Albernation Timer value

Alternation Predefined Time himm

Enabled g |

Alternate if Load < S0%

Staging Mode at Alternation Slow s |
Delay before cutting in new pump 0.1 I

Delay before cutting in on mains 0.5 5

Cancel |

Illustration 133: Alternation Details

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

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

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

«  Sleep mode - Alternation takes place each time the lead pump goes into sleep mode. The no-flow function must be set to sleep

mode or an external signal applied for this function.

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

ried out every day at the specified time.

Staging and Destaging Details

Staging Bandwidth (SBW) 5
{ in % of set paint range )

Fixed Speed Pumps Staging Bandwidth (FSEMW) | 10 %
{when variable speed pump is stopped)

% Override Bandwidth (0BW) [ 100 %
{ in % of set poirk range )

QBW Timer |10 s

I Autotune StagefDestage Threshold

[~ Autotune Stage OnfOff Speeds

A

b Head

e30bt744.11

Override fmd

\

SBW Staging Delay 1 15 s SBw Destaging Delay 15 s
Ramp Down Delay ‘ 100 5 Ramp Up Delay 2.0 5
Stage Threshold ‘90— % Destage Threshald |5U %
Staging Speed JU_ RPM Destaging Speed ’0_ RPM
Staging Speed 0.0 Hz Destaging Speed 0.0 Hz

[¥ Enable Destaging Function

Destage Function Time | 15 s

[~ Destage At No-Flow
{only if No-Flow detection is active)

¥ Enable Staging Function

Stage Function Time | 15 s

Min Speed Destage Delay 5

X

NOR
-« Actual Head

/
/
/

N

Setpoint

e

/

A

e
" Overnide hold time

Illustration 134: 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.
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8.5.2.2 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.

8.5.3 The System Optimizing Tab

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

«  PID controller.

»  Feedback low-pass filter.

Preconditions ] Set-Lp  3ystem Optimizing | Service |

-PID Cortroller

e30bt745.11

W PID Anti Windup

PIC Proportional Gain 2.00
PID Integral Time 8,00 s
PID Differentiation Time 0,00 s

PID Diff, Gair Limit 5.0
Terminal 54 Filker Time Constant 0.001 s

P1 autoturing is a possible option from the LPC ondy. It
will autotune the P and I depending on the system.
Flease consult the AQUA of HYAC programming guide
far Further instructions how o setup autoburing and in
general the PID,

Illustration 135: Start and Stop Cascade Controller

Table 13: Description of PID functions

Field Description

PID anti- Controls the integration of the PID controller. If the checkbox is enabled, the PID controller stops integrating the

windup error between the feedback and the setpoint reference if it is not possible to adjust 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 propor- | Adjusts the output of the drive's PID controller based on the error between the feedback and the setpoint refer-

tional gain ence. 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 | The duration of integrating the error between the feedback and the setpoint reference to ensure the error ap-

time proaches 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.

PID differen- | The time the differentiator monitors the rate of change of the feedback. If it is quickly changing, it adjusts the

tiation time | output of the PID controller to reduce the rate of change of the feedback. Quick PID controller responses are ob-
tained using a long duration of time. However, at too large values, the drive output frequency may become unsta-
ble. Differential time is useful in situations where fast responses and precise speed control are required. The time
is configurable from 0.00-10.00 s.

Terminal 54 | Afirst-order digital low-pass filter constant for suppressing electrical noise from terminal 54. A high time constant

Filter Time improves the dampening, but also increases the time delay through the filter. The value can only be adjusted

Constant while the drive is stopped. The time constant can be configured from 0.001-10.000 s.
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8.5.4 The Service Tab
The Service tab provides a simple way to make cascade controller service.
Table 14: Service Tab Views
View Description Basic Exten-
cascade | ded cas-
control- | cade
ler control-
ler
Cascade status | — E e
Pump status Readout of the status for each pump selected with a string, which consists of the Ly e
pump number and the current status of the pump. A readout with 2 pumps could be
1:D 2:0.
+  1:D-Pump 1 running on drive.
+  2:0-Pump 2 off.
Lead pump Shows the actual lead pump in the application. When an alternation takes place, the 5 5
field is updated to reflect the current lead pump.
Manual alterna- | Select a new lead pump. The items available from the drop-down list are Off for the e X
tion number of pumps.
Relay status Select relay status to update the status of the relays. The status can be 5 5
+  On-therelayis activated.
«  Off - the relay is deactivated.
The values can only be updated if the drive is online.
Relay ON time Monitors the total hours run of the connected relay. The resolution is in hours run. Re- | 1 X
set relay counter resets all relay on-times. It is only available, if the drives are connec-
ted online.
Pump interlock | Disables a certain pump and is configurable from a checkbox at each pump. i X
Pump ON time Monitors the total hours run of the connected pump. The resolution is in hours run. i X
Reset clears the hours run of a specific pump.
Current run- Readout of the total number of hours run for each pump since last reset. The time is X 5
time hours used to balance the hours run between pumps.
Pump total life- | Total hours run for each connected pump. X Ui
time hours
Manual pump Readout of the command parameter that allows manual control of individual pump X L=
control states.
Reset relay Resets all relay on-times. Only available if the drive is online. X L
counter
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Preconditions | Set-Up | System Optimizing Service ] S
b
g
Cascade Status | Basic Cascade Chrl Pump Status |
Mariual Alternation |ﬁf"““m“m““| - Lead Pump | 0
{new Lead Pump)
N Relay |
Relay O Time |
.
Relay |
Relay ON Time |
lllustration 136: Service Tab Basic Cascade Controller
Precunditionsl Set-Lip I System Optimizing  Service g
2
3
Cascade Status | Disabled Pump Status ! B
Lead Pump |0
Relay Status | feset Relay Counters |
Pump | Purnp Status | Current Runtime Hours | Pump Taoktal Lifetime Hours | Manual Pump Conkraol
1 |Ready n ] Mo Operation
z Ready i 0 Mo Operation
3 Ready 1] ] Mo Oper ation
4 | Ready o 0 Mo Operation
5 Ready 1] ] Mo Operation
fi |Ready i i Mo Cperation
7 Ready i i Mo Cperation
] |Ready 1] ] Mo Operation
|

Illustration 137: Service Tab Extended Cascade Controller
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Table 15: 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 controller 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 sequence

is taking place.

Lead not set

No pump 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 digital 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 relay in the drive.
R Running on mains. Fixed speed pump running.
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.

" 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.
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Relay status E
Parameter number | Name Function of Relay Status ]— %
2770.0 Relay | Standard Relay off S
2770.1 Relay | standard Relay off ¢
2770.2 Relay | standard Relay off
2770.3 Relay | standard Relay off
2770.4 Relay | Standard Relay off
27705 Relay | Standard Relay OFf
2770.6 Relay | Standard Relay Off
27707 Relay | Standard Relay Off
27708 Relay | standard Relay CiFf
2770.9 Relay | Sstandard Relay Off
2770,10 Relay | standard Relay o
2770.11 Relay Standard Relay Off
277012 Relay | Standard Relay Off
2770.13 Relay | ard Relay off
2770.14 Relay | Standard Relay OFff
2770,15 Relay | Standard Relay QFf
2770.16 Relay Standard Relay OFf
277017 Relay Standard Relay OFf
2770.18 Relay Standard Relay Off
2770,19 Relay | Standard Relay OFf

lllustration 138: Relay Status

8.5.5 Extended Cascade Controller Options

The extended cascade controller offers 2 cascade modes that are not available in basic cascade control. The 2 modes are:
«  Master/Follower.

+  Mixed Pumps.

8.5.5.1 Set-up

Set-up is the interface for setting up the add-on cascade controller option. The Cascade mode drop-down list is extended with Mas-
ter/Follower and Mixed Pumps.

Sehup 1 "I select which setup to be Save Cancel '

e30bt747.11

Preconditions  Set-Up |5:.fstam Optimizing | Service |
Extended cascade mode
-1 |Disabled =l

Disabled
Master [Folk

Pumps
Basic Cascade Cirl

lllustration 139: Cascade Mode Drop-down List

8.5.5.2 Master/Follower

The master/follower function allows configuring:
«  Motor start.

« Pump configuration.

« Connections.

«  Staging/destaging.

«  Master pulse output signal.
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«  Spin time unused pump.

+  Run-time balancing.

Preconditions iﬂ'LhES)ﬂstunClptnm|Su-n:a| =
<
Extended cascade mode %
(52}
J IMaster,l'FnIIuwer LI ®
Motor Start Diectonline  v|
Nurber of drives  [B_ | =
Nurnber of pumps | v I Connections |
Staging/Destaging Settings |
Master Pulse Output Signal Spin Hme unused pump | Ruritime Balancing |
E |
i ”
2
Sl g ||
i = E
| u L]
| | L]
B
L rd
r s 3

Illustration 140: Master/Follower

The motor start drop-down list is similar to the configuration available in 8.5.2.1 Basic Cascade Control.

Each pump is controlled by a drive and the number of drives correspond to the number of pumps. Staging and destaging are done
based on the speed of the drive. The constant pressure is controlled by the master drive operating in closed loop. Up to 6 pumps
can be controlled with 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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(e =
Connections o
N
jin ] Name S
[s2]
2770.0 Relay []

2770.1 Relay
2770,2 Relay

27703 Relay
27704 Relay
27705 Relay
27706 Relay
2770.7 Relay
2770.8 Relay
AT Fimlmio e mmll m ol Pl i |V|

| oK I Cancel |

Illustration 141: Configure Relay Options

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 repre-
sentation of 100% pumps in Master/Follower.

-
[=2
2
f Bk e SEane (Desta Y ¥l
Normal Operating Rangs [‘ % Override Limit 100 o I iAuoune Stage/Destage old iRPM §
Autohune Stage OnjOff Speeds He [
o Pumps Staging Bandwidth (FSEW) | CEW Timer |10 s ¥
& speed pump i stopped)
Stage on Stage off
3B Staging Delay |15 s SEW Destaging Delay |15 s i i
Stage 1 1455 0
Ramp Down Delay | 10.0 5 Ramp Up Delay | = s Stage 2 1455 o
Stage 3 1455 675
Stage Threshold | a Destage Threshald | %o Stage 4 1455 925
- Stage 5 1455 1050
Staging Speed B RFM Destaging Speed | [ AFM 7“ 1455 _1125
Staging speed ['f' 0 Hz Destaging Speed |'3E 0 Hz ot S “55 15
™ Enable Staging Function I Enable Diestaging Function
Stage Function Time: | 5 Destage Function Time | s
& At No=Flow

IT Dest

y detection 15 active)

Illustration 142: Staging and Destaging Details

122 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10

Danifi

Operating Guide Plug-ins
Table 16: Staging and Destaging Description
Field Description
Normal operating The allowed offset from the setpoint before a pump may be added or removed. The system must be
range outside of the limit for the time specified in Staging delay.
Override limit The allowed offset from the setpoint before a pump immediately is added or removed.
Autotune stage/ Optimizes the threshold values during operation. The settings are updated to prevent pressure over-
destage threshold shoots and undershoots when staging and destaging.
Autotune stage on/off | Stage on and off speeds are continually autotuned during operation. Settings are optimized to ensure
speeds 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.

The speed of the Fallawer is controlled by the pulse reference from the Master
drive,

parameters,
Follower drive settings must reflect Master output settings. For Further

explanation see Manual,
[ I Cancel

Master Pulse Output Signal
D Name | value |
501 Terminal 27 Mode | Input
530 Terminal 27 Digital Cutput Mo operation
560 Terminal 27 Pulse CQutput ¥... |No operstion
562 Pulse Qutput Max Freq #27 | S000

1t is recommended ko use Terminal 27 on the Master drives as output, Use above

lllustration 143: Master Pulse Output Signal

e30bt751.11

In some applications, not all pumps are used regularly. Select Spin time unused pump to configure the time a pump is allowed to

idle.
Spin time unused pump
J14] | Name Yalue |
2718 Spin Time for Unused Pumps |0

The feature ks intended to make sure that no pump is allowed to sit idle For an
extended period of time. It is advised configuring the time long enough to ensure
that the pumg stays in good working condition but short enough net to over
pressure the system, Setting the time to zero disables the function. For further
explanation ses Manual,

Cancel

Illustration 144: 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.
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| Runtime balancing ' i
['e]
1] Name | value ]_ %
2716.1 Runtirme: Bglenclng Balanced Priority 1 3
2716.2 | Runtime Balancing |Balanced Pricrity 1 |
2716.3 Runtime Balancing mlanced Prioity 1]
2716.4 | Runtime Balancing g;!:r“acgsnﬁgc'”“‘ 2
2716.5 Runtime Balancing Balanced Pricrity T
2716.6 Runtirme Balancing Balanced Priority 1
2716.7 Runitime Balancing Balanced Priority 1
2716.8 Runtirme Balancing Balanced Priority 1

oK | Cancel

lllustration 145: Balancing Running Hours

8.5.5.3 Mixed Pumps

Select Mixed pumps to configure:

.

Motor start.

Pump configuration.

Pump size.

Connections.

Alternation details.

Staging/destaging settings.

Spin time unused pump.

Runtime balancing.

The motor start drop-down list is similar to 8.5.2.1 Basic Cascade Control, but with the additional possibility to configure star/delta.

Mixed Pumps Cascade Mode can be configured to:

Table 17: 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 ca-

pacity.
-
Pump size u;)-
N~
] Name value [ 8
2714.1 Pump Capacity 2
2714.2 Pump Capacity
2714.3 Pump Capacity
2714.4 Purnp Capacity 200
27145 | Pump Capacity 300
2714.6 Pump Capacity 300
27147 | Pump Capacity 100
Z714.8 Pump Capacity 100

Cancel

lllustration 146: Configure Fixed Pump Capacity
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For configuration of connection, refer to 8.5.5.2 Master/Follower. For mixed pump alternation details configuration, refer to 8.5.2.1

Basic Cascade Control.

The dialog Staging and destaging details is similar to 8.5.2.1 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.

_Sl«glng and Destaging Details

Normal Operating Range  [gg % Override Limit 100 % I™ Autotune Stage/Destage Threshold
i
Fied Speed Pumps Staging Bandwidth (FSBW) ] 10 L8 OBW Timer | 10 s
(when variable speed pump is stopped)
s 4 tioad) Pl i
Staging Delay 15 5 Staging Delay 15 5 | —t 1 i Qverride limft
= = IRVAIN
— s A
Stage Threshold an o Destage Threshold I 50 % ! / .\ ! ! /": ! \ 4—— Achial Head
X I I I 1 1 ' Smm
Staging Speed 0 RPM Destaging Speed 0 RPM A\ i / i \n\ i i NOR
Staging Speed 0.0 Hz Destaging Speed ID‘Q Hz \/ : : \\L Vo
I~ Enable Staging Function I it — : é Qverride limit
"Override holdtime ' “nog”' NOR
ME Stagin Destaging
Delay Delay i
I Destage At No-Flow T"":
(only if No-Flow detection is active) L
Min Speed Destage Delay 300 s
ot

e30bt755.10

lllustration 147: 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
The Drive file manager provides the functionality to download files containing customer-specific initialization values (CSIV), lan-
guage 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 18: Available Features

View Download | Delete Download | Delete Download Delete ap- | Splash
drive CSIV files | CSIV language | language | application | plication screen
flash file files files files wizard files | wizard
system files
VLT® Micro Drive FC N/A N/A N/A N/A N/A N/A N/A N/A
51
VLT® HVAC Basic N/A N/A N/A N/A N/A N/A N/A N/A
Drive FC 101
VLT® HVAC Drive FC Yes Yes Yes Yes Yes Yes Yes Yes
102
VLT® AQUA Drive FC Yes Yes Yes Yes Yes Yes Yes Yes
202
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View Download | Delete Download | Delete Download Delete ap- | Splash
drive CSIVfiles | CSIV language | language | application | plication screen
flash file files files files wizard files | wizard
system files

VLT® Automation- Yes Yes Yes Yes Yes Yes Yes™ Yes
Drive FC 302

Derived versions of Yes Yes Yes Yes Yes Yes Yes Yes
the FC Series

VLT® Advanced Filter | Yes Yes Yes Yes Yes N/A N/A N/A
AAF 006

" 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.

e30bt815.12

i Timed Actions
* Preventive Maintenance
B2 Cascade Controller

2 software Customizer
- n Service Log
% Sensorless
&8 Motor
lllustration 148: Drive File Manager Plug-in

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

NOTICE

To import existing CSIV files or language files to the list, select Import file from the menu.

NOTICE

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 renaming existing files from the list.

Procedure
1. Right-click the right pane of the Drive file manager.
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2. Select New File and CSIV File.

I Untitled - MCT 10 Set-up Scftware
File Edit View Inset DriveFile System Communication Tools Options Help

NEH X BR|d ar-=Emee @ s »Binmdz|

< Network File Name Type
B aucom
B pp-v1
B ether
w1 B Serial
- B USB1
4 B USB2
= & Project
+ E drive
i [ drive 2)
kg drive (3)
= Quick Menus
= All Parameters
A Alarms
4+} Smart Logic
#-F3 Clock Functions
= Timed Actions
“% Preventive Maintenance
k= Cascade Controller
Drive File System
ﬂ Software Customizer
-2 Service Log
2 Sensorless

e30bt816.12

Size

New File > CSIV File
Import File

Export File

Drive File Manager
Reinitialize Drive
Switch Drive to Normal Mode

Cut

& Motor Copy
& Multi Motor Paste
. Mew Folder 1
. New Folder 8 Delete
Rename
Edit File

Illustration 149: Create CSIV Files

© Anempty CSIVfile 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.

«  Full change set builds up the CSIV file content based on the user-made changes in the project including all the dependent pa-
rameters.

«  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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jal
B Edit CSIV File X ~
File Options %
3

Edit parameters below, Fie Contents:

D Mame Setup 1 Setup 2 |Setup3 A Para... Setup Value

001 Language [0] English [0] English [0] English

002 Motor Speed Unit [1] Hz .['I] Hz .[11 Hz

003 Regional Settings [0] International [0] International [0] Internat

004 Operating State at Po... | [0] Resume [0] Resume [0] Resume

005 Local Mode Unit [0] As Motor Speed ... | [0] As Motor Speed ... | [0] As Mot

010 Activ_e Set-up_ _[I] Set-up 1 [1] Set-up 1 [1] Set-up

012 This Set-up Linked to | [0] Not linked [0] Mot linked [0] Not linl

020 Display Line 1.1 Small :|1602] Reference [%] | [1602] Reference [%] [1602] Refe

021 Displa;.;_Line 1.2 Small |[1614] Motor 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 | [1302] kWh Counter  [1302] kWt

025.0 My Personal Menu 1 il 1

025.1 My Personal Menu 20 20 20

025.2 My Personal Menu 21 21 21

0253 |MyPersonalMenu |22 |22 [22

025.4 My Personal Menu 23 |23 23

0255 |MyPersonalMenu |24 |24 |24

025.6 My Personal Menu 67 . 67 67

025.7 My Personal Menu 1551 11551 1551

025.8 My Personal Menu 0 0 0

0259 | MyPersonalMenu |0 lo 0

025.10 My Personal Menu 0 0 0

02511 | My Personal Menu 0 0 0

025,12 My Personal Menu :0 0 0

02513 | My Personal Menu |0 0 0

025.14 My Personal Menu 0 0 0

02515 | My Personal Menu |0 0 0

02516 | My PersonalMenu |0 lo 0

025,17 My Personal Menu 0 0 0

02518 | MyPersonalMenu |0 lo 0

025.19 My Personal Menu 0 0 0

030 Custom Readout Unit |[1] % % 1=

nm i —n_a__wnx=  lnnn Aoan non

< » Cancel Save

Illustration 150: 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.

.

.

.

Edit the relevant parameter settings in the Edit parameters below view.

It is possible to undo the changes made from the Options menu.

Revert parameters to project drive settings apply to initialization values to CSIV file contents corresponding to the original project.

Reset to default values resets all parameters to factory configuration and erases the CSIV file content.

Click Save to save parameter settings from the file content to the CSIV file.

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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p y -
Import results E %
Project Drive Fle ©
Eoripst Fc-a02 Series: a0z 3
betsbase: [T Databsse:  DEAL 3
Software: 56.42 Software: 5.12
Filter
Nates C Warnings Errars c ] g
Mo problems encountered
Illustration 151: 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.
o~
BB Untitied - MCT 10 Set-up Software - o > pe
i File Edit View Insett Drive File System Communication Tools Options Help g
NEdsaadLr-aoe @ls sl nmde 3
Bl Eﬁ\wl‘k File Mame Type Size
- B opwi T New File > LA
B ether Import File
Export File
o Reinitizlize Drive
@ g die@ Switch Drive to Normal Mode
& dive @) cut

o Quick Menus
All Parameters Copy
— A\ Alarms Paste
4+} Smart Logic
@[3 Clock Functions S
[} Timed Actions Rename
%, Preventive Maintenance Edit File
¥z Cascade Controller
B Drive File System
{3 Software Customizer
8 n Service Log
% Sensorless
4 Motor
. Multi Motor
B NewFolder 1
i [ New Folder8

Puts the drive in boot mode and starts the Drive File manager

lllustration 152: Drive File Manager

The drive is set into service mode when opening the Drive file manager.

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. é
Project Drive: Connected Drive: %
o
» (32}
Series: FC—:{E fC—EJZ [)
Power: Pm ?zcxw
Yaltage: WW W-M
Software Version:  DOE 6.4z
Options: McARiBhetetie
Legend
Full Compatibility: r
Limited Compatibity: r
Incompatibility warning: |

Illustration 153: Service Mode

The Drive file manager is divided into a left pane named Project drive and a right pane named Connected drive.
«  Project drive lists the files in the project.

«  Connected drive lists the files present in the drive flash file system.

e T —
Drive File Manager s
&
Project Drive Connected drive °
o
[52]
Hame |T | Sizel Name 1T ] EZB| ©
(CSIV-test csiv 92 bytes german Ing 9369 b...
french Ing 92120b...
italian Ing 9471Zb...
spanish Ing 93904b...
danish Ing 92372b...
Swedish Ing  34472Zb...
Dutch Ing 34620b...
Finnish Ing 35620b...

Illustration 154: Present Files

Three buttons are located in the middle of the view. The right arrow transfers the files from the project to the drive flash file system.

Illustration 155: Right Arrow

The left arrow transfers the files from the drive flash file system to the project.

-

Illustration 156: Left Arrow

The Exit button closes the Drive file manager and switches the drive back to normal mode.

X

Illustration 157: 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.
«  Setting of:

- Limit values.

- Braking ramps for the safety functions.

- Monitoring of motion sequences.

The VLT® AutomationDrive FC 301/FC 302 Operating Guide contains important information about safety systems that must be used
to mount and set up the speed monitoring safety functions of the MCB 15x module.

e30bc961.13

Illustration 158: System Overview

8.7.1.1 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 ver-
sions are not supported. MCB 15x Safe Plug-in supports the following fieldbuses:

+  Serial communications:
- RS232to RS485
- USBto RS485
. USB
«  PROFIBUS DP-V1
The 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.
« Commissioning of safety configurations.
«  Creating backups of safety configurations.
- Safe option diagnosis.

+  Monitoring the behavior and fault codes of active drives.
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8.7.2 Access

8.7.2.1 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 set-up for the device.

8.7.2.2 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

= ﬁ Metwaork
B op-vi
B Serial
B & Project
= [ TestD

to show its contents.

e30bc933.11

rve

£ 1= All Parameters

H

CReRe R R R

Bl 0-** Operation / Display
£ 1-** Load and Mctor
#) 2-*" Brakes

=, 3-** Reference / Ramps
...? 4-** Limits / Wamnings
U3 5-m Digital In/Out

G 6-*" Analog In/Out

11 7-** Controllers

%.2 8-** Comm. and Options
2= 13-** Smart Logic

2.2 14-** Special Functions

- B 15-* Drive Information

‘i 16-** Data Readouts
?& 18-"" Data Readouts 2
== 30-** Special Features

2= 42-*" Safety Functions

s Alarms

{+} Smart Logic

. Drive File System
& Safe

Illustration 159: The Safe Plug-in for MCB 15x (Safe) shown with Functional Safety Icon in Project Tree

for MCB 15x.

If there are multiple separate online or offline drives, select the relevant drive to monitor from the structure tree.

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

To review Parameter group 42-** Safety Functions in the All parameters view, expand the All parameters group beneath the
wanted drive and select the 42-** Safety Functions entity. The parameter grid is shown on the right.
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8.7.3 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.

\ q
Change password Write to drive ! Parameter Set Name: Customization File 100 —
<
8
Status General Speed Monitoring  Safe Input Safe Stop 1 Safely Limited Speed Safe Maximum Speed Parameters 8
o
(52}
O bn [}
O DI2
Measured Speed Source: Safe Option v
© s¥7 2 &
Mounting Type: Motor Shaft Mounted
O 8TO
@ ss1A
Gear Ratio: 1.0000
@ ss1-B
© sLsA Encoder Resolution: PPR
® sLsB
Encoder Direction: Clockwise v
@ sms
Feedback Type: Without direction info
@ Power cycle required
@ Yearly testneeded 200.00
@ Blank Initial
@ Eror Zero Speed Timer: h
Error description Spead Deviation ms
Time remaining until PUST Mo
365 days 0 hours
Time remaining until speed
suspension
364 days 15 hours
Time remaining until DI offline
test required
365 days 0 hours
Time remaining until DI2 offine
testrequired
365 days 0 hours

Illustration 160: 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.

o
!
8
=
()
Illustration 161: Tooltip Example
8.7.3.1 Information and Administration Area
Administration | Change password | Parameter Set Name: SafeSet1 I ‘Write to drive |

Illustration 162: 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.

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.
«  Online mode: Two more selections are present in the Information area:

- Administration

- Change password
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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.

8.7.3.2 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

Oon
O o
@© s37

e30bc937.12

Q sTo
@ ss1A
@ ssiB
@ sLsA
© sisB
© sms

® Power cycle required
@ Yearly testneeded
© Blank Initial

© Enor

Error description

Time remaining until PUST

Time remaining untl speed

. _suspension

[ 364daysi5hows |
Time remaining until DI1 offine

r . ed
L 365 days 0 hours _ ]
Time remaining unil DI2 offine

" testrequired
[365davsOhouws |

Illustration 163: LED Status Area

NOTICE

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 19: LED Status Information
LED status Description
Green OK state - the option is enabled or active.
Flashing green Pending state - the option is pending. This 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.
Red Error state - the option has encountered an error.
Gray Off state - the option is either disabled, offline, or inactive.

Table 20: LED Status Information

LED Status
DI1 Status of digital input 1.
DI2 Status of digital input 2.
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LED Status

S37 Status of S37 safe output for terminal T37 on the drive.

STO Status of Safe Torque Off.

SS1-A Status of Safe Stop 1 A.

SS1-B Status of Safe Stop 1 B.

SLS-A Status of Safely Limited Speed A.

SLS-B Status of Safely Limited Speed B.

SMS Status of Safe Maximum Speed

Power cycle re- This LED lights up when the device requires a power cycle.

quired

Yearly test needed Digital inputs must be tested once a year. A warning indicates when it is time to perform the test.

Blank initial If the LED lights up, the MCB 15x is in a blank initial state, that means in factory settings. When writing to
the MCB 15x for the 1%t time, provide a new password.

Error 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 13.3.3 Warnings and Alarms.

8.7.3.3 Configuration Area
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:

General speed monitoring.
Safe input.

Safe Stop 1.

Safely limited speed.

Safe Maximum Speed

The last tab, Parameters, contains a table layout of all configuration options, intended for advanced users.

8.7.3.4 General Speed Monitoring

The General Speed Monitoring tab contains primary and general information regarding the encoder/proximity switch feedback set-
up details.
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) 3]

General Speed Monitoring  Safe Input Safe Stop 1 Safely Limited Speed ~ Safe Maximum Speed Parameters s
]

a2

5}

el

o

[s2]

o

Measured Speed Source: Safe Option ~

Mounting Type: Motor Shaft Mounted

Gear Ratio: 1.0000
Encoder Resolution: 1024 PPR.
Encoder Direction: Clockwise ~

Feedback Type: Without direction info v

200.00

Zero Speed Timer:
Speed Deviation

lllustration 164: Speed Monitoring Configuration Tab
The left side of the tab contains the following configuration options:

Table 21: Options for General Speed Monitoring

Option

Description

Measured
speed source

This option defines the measured speed feedback source. The following options are available:
- Safe plug-in for VLT® Safety Option MCB 15x Series - the feedback source is safe plug-in for MCB 15x.
+  None - no feedback source is used.

«  Factory default: [Safe plug-in for MCB 15x].

Mounting type

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.

Gear ratio This option defines the ratio between motor shaft and the encoder speed.

0.0001 and 32.0000.

Factory default: 1.0000.
VLT® Safety Op- | This option defines the encoder resolution connected to the safe plug-in for MCB 15x.
tion MCB 150

encoder resolu-
tion

Range: 1 and 4096 PPR for HTL, and 1 and 1000 PPR for TTL.
Factory default: 1024 PPR.

Encoder direc-
tion

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:
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Option Description

«  Clockwise - that is positive feedback when the encoder rotates clockwise.
«  Counterclockwise - that is positive feedback when the encoder rotates counterclockwise.

Factory default: [Clockwise].

Feedback type | This option defines the feedback type. The following options are available:
«  With direction info - the feedback provides direction information, for example an encoder.

«  Without direction info - the feedback does not provide direction information (proximity switch configura-
tion).

Factory default: [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 default: [200 Hz (off)].

Z.ero speed This option allows the speed to be below 120 RPM when SLS is active before STO is engaged.
timer Range: 0 s and 10000 s.
Factory default: [10].

8.7.3.5 Safe Input

The Safe input configuration 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 g
<
on 3
o
=}
(52}
Safe Function: 5TO b 0]
Type: NCNC v
Restart Behaviour: Manual ~
__ Channel 1
Channel 2 —I_ II '|J
> -
Y31/Y30 | %},ﬂs‘f*ci
Discrepancy Time: 10 ms DGI:JS 1 e igital input: 1 |
DNB &
ENCA 4
T channal1/2 [ DI2A 5
maiz AL ENC nAJGND | s
Lol - ENCB T
DI2B | s
Stable Signal Time: 10 ms ENC nB/GND | »
24V 1w
GND | n
o2 Safe S1op 837 u
Safe Function: STO w
Type: NCNC v
Restart Behaviour: Manual ~
___  Channel 1 —I— B Active channel
Channel 2 M Reset
=0 i W Disabled
Discrepancy Time: 10 ms

~ Channel 1/2 jﬂl—ln_

Stable Signal Time: 1o ms

Failure reaction

External Failure Reaction: | sTp

Reset settings

Reset Source:

Drive Reset sl

lllustration 165: Safe Input Configuration Tab

The Safe input tab contains several sections and configuration possibilities.

Table 22: Options for Safe Input

Option

Description

DI1 safe function

This option defines the safe function used by DI1. The following options are available:

Factory default: STO.

STO - Safe Torque Off is used as the safe functions by DI1.

SS1-A - Safe Stop 1 A is used as the safe function by DI1.

SS1-B - Safe Stop 1 B is used as the safe function by DI1.

SLS-A - Safely Limited Speed A is used as the safe function by DI1.
SLS-B - Safely Limited Speed B is used as the safe function by DI1.
Disabled - The DI1 safe function is disabled.

DI1 type

This option defines the DI type used. The following options are available:
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Option Description

+ NCNC-NCNC type is used.

« Antivalent - NO/NC (antivalent) type is used.
+ NC-1NCinput type is used.

DI1 restart behavior Restart of the MCB 15x configured the DI1 start behavior. The following options are available:
«  Manual - The restart is performed manually.
«  Automatic - The restart is performed automatically.

Factory default: Manual.

DI2 This option defines the safety function used by DI2. The following options are available:
+  STO - Safe Torque Off is used as the safe functions by DI2.

«  SS1-A-Safe Stop 1 Ais used as the safe function by DI2.

«  SS1-B - Safe Stop 1 B is used as the safe function by DI2.

«  SLS-A - Safely Limited Speed A is used as the safe function by DI2.

+  SLS-B - Safely Limited Speed B is used as the safe function by DI2.

- Disabled - The DI2 safe function is disabled.

Factory default: STO.

DI2 type The option defines the DI2 type used. The following options are available:
+ NCNC-NCNC type is used.

+ Antivalent - NO/NC (antivalent) type is used.

+  NC-1NCinputtype is used.

DI2 restart behavior This option defines the DI2 restart behavior. The following options are available:
+  Manual - The restart is performed manually.
«  Automatic - The restart is performed automatically.

Factory default: Manual.

Table 23: Options for Input Settings

Option Description

DI1 discrepancy time This option defines the time for the DI1 signal discrepancy.
Range: 0-5000 ms.
Factory default: 10 ms.

DI1 stable signal time This option defines the time for the DI1 signal to become stable.
Range: 0-5000 ms.
Factory default: 10 ms.

DI2 discrepancy time This option defines the time for the DI2 signal discrepancy.
Range: 0-5000 ms.
Factory default: 10 ms.

DI2 stable signal time This option defines the time for the DI2 signal to become stable.
Range 0-5000 ms.
Factory default: 10 ms.
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Table 24: Options for Failure Reaction

Option

Description

action

External failure re- | This option defines the reaction that is executed if there is an external failure. The following options are

available:

« STO-STO s executed.

« SS1-A-SS1-Ajis executed.
+ SS1-B-SS1-Bis executed.
Factory default: STO.

Table 25: Options for Reset Settings

Option

Description

Reset source

This option defines the source for the reset signal for safe plug-in for MCB 15x. The following options are availa-
ble:

- Drive Reset - The source is a drive reset.
- Drive Safe Reset - The source is a safe drive reset.
- Safe Option DI2_A - The source is MCB 15x DI2_A.

Factory default: Drive Reset.

8.7.3.6 Safe Stop 1

The Safe Stop 1 tab allows setting specific scenarios for safe stopping of the drive using designated conditions.
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General Speed Monitoring Safe Input Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters
S51-A i
<
[e]
8
o
Type: Delay ~ %
Delay Time: s v i
Ramp Profile: Linear ~ ::
Actual Speed ------
i i
t
) Delay Time 'ﬁ;.
Rampchwn Sr'II'O
Start Timer
S51-8
Type: Delay =
v "
Ramp Profile: Linear i "
R LS .
i i
t
) Delay Time 'ﬁ;.
RampIBown Sr'II'O
Start Timer
lllustration 166: Safe Stop 1 Tab
The Safe Stop 1 tab contains the following separated sections with the following configuration possibilities:
Table 26: Options for SS1-A
Option Description
Type This option defines the type for the safe stopping configuration. The following options are available:
« Delay - a delay is used to stop the drive safely.
+ Ramp -arampis used to stop the drive safely.
Factory default: Delay.
Type: De- | The following configuration options are available when the type is set to delay:
lay
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 default: 1 s.

Factory default: Linear.

« Linear-alinear ramp is used for the delay.

Ramp profile This option defines the ramp profile setting. The following options are available:

«  S-ramp const. time - a constant time ramp is used to stop the drive safely.
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Option Description

Delta time This option defines buffer time that is added to the delay time before activating STO.
Range: 0-99%.

S-ramp Ratio start | Thjs 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 deceleration torque in-
creases. The greater the percentage value, the greater the jerk compensation achieved, and
thus the lower the torque jerks in the application.

Range: 1-50%.

Factory default: 50%.

S-ramp Ratioend | Thjs 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 deceleration torque in-
creases. The greater the percentage value, the greater the jerk compensation achieved, and
thus the lower the torque jerks in the application.

Range: 1-50%.

Factory default: 50%.

Type: The following configuration options are available when the type is set to ramp:
Ramp

Ramping set-up This option defines the ramping set-up used. The following options are available:
+  Slope - a sloping ramp is used.

« Time-atimeramp is used.

Deceleration rate | Thjs option is configurable only when slope is selected for the ramping set-up. This option de-
fines the deceleration rate for the SS1 slope-based ramp style.

Range: 1-30000 RPM/s.
Factory default: 1500 RPM/s.

Ramp time This option is configurable only when time is selected for the ramping set-up. It defines the time
after which the safe plug-in for VLT® Safety Option MCB 15x Series engages the STO.

Delta V 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 default: 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 default: 10 RPM.

Table 27: Options for SS1-B

Option Description

Type This option defines the type for the safe stopping configuration. The following options are available:
«  Delay - a delay is used to stop the drive safely.
+ Ramp -arampis used to stop the drive safely.

Factory default: Delay.

Type: De- | The following configuration options are available when the type is set to delay:
lay

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.
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Option Description

Factory default: 1 s.

Ramp profile This option defines the ramp profile setting. The following options are available:
+ Linear-alinear ramp is used for the delay.
«  S-ramp const. time - a constant time ramp is used to stop the drive safely.

Factory default: Linear.

Delta time This option defines 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 deceleration torque in-
creases. The greater the percentage value, the greater the jerk compensation achieved, and
thus the lower the torque jerks in the application.

Range: 1-50%.

Factory default: 50%.

S-ramp Ratioend | Thjs 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 deceleration torque in-
creases. The greater the percentage value, the greater the jerk compensation achieved, and
thus the lower the torque jerks in the application.

Range: 1-50%.

Factory default: 50%.

Type: The following configuration options are available when the type is set to ramp:
Ramp

Ramping set-up This option defines the ramping set-up used. The following options are available:
«  Slope - a sloping ramp is used.

« Time-atimeramp is used.

Deceleration rate | This option is configurable only when slope is selected for the ramping set-up. This option de-
fines the deceleration rate for the SS1 slope-based ramp style.

Range: 1-30000 RPM/s.
Factory default: 1500 RPM/s.

Ramp time This option is configurable only when time is selected for the ramping set-up. It defines the time
after which the safe plug-in for VLT® Safety Option MCB 15x Series engages the STO.

Delta V 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 default: 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 default: 10 RPM.

8.7.3.7 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
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SLS Setup:

v
Ramp Down Time: s - Error & STO
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e30bc942.12

SLS with ramp ~

Cut OFf Speed: 270 RPM Cut Off Speed
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FSpeed Limit
ero Speed Limit
Fail Safe Reaction: |STO ~
t=0.0 =10 t
Ramp Down Time
5L5-B
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Speed Limit:

Cut Off Speed:
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Fail Safe Reaction: sTO v

SLS without ramp
v
o . Bl coesTo
Timer& STO
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Cut Off Speed

270 RFM
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lllustration 167: Safely Limited Speed Tab

The safely limited speed contains the following separated sections with the following configuration possibilities:

Table 28: Options for SLS-A

Option Description
SLS set-up This option defines the type of the safely limited speed set-up. The following options are available:
+  SLS without ramp.
«  SLS with ramp.
Ramp—down This option is configurable only when the SLS with ramp is selected in SLS set-up. It defines the ramp-down time
time for start ramp.
Range: 0.1-3600 s.
Factory default: 1s.
Cutoff speed | Thjs option defines the speed at which the fail-safe reaction is activated. This setting should equal the value of
the speed limit parameter plus tolerance.
Range: 1-10000 RPM.
Speed limit This option defines the maximum allowed speed when the SLS function is engaged. This is a speed unit meas-
ured in RPM.
Fail-safe reac- | This option defines the safety function that is engaged when the maximum speed is exceeded. The following
tion options are available:
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Option

Description

«  STO - Safe Torque Off is used.
«  SS1-A - Safe Stop 1-A is used.
«  SS1-B - Safe Stop 1-B is used.

Table 29: Options for SLS-B

Option Description
SLS set-up This option defines the type of the safely limited speed set-up. The following options are available:
«  SLS without ramp.
+  SLS with ramp.
Bamp-down This option is configurable only when the SLS with ramp is selected in SLS set-up. It defines the ramp-down time
time for start ramp.
Range: 0.1-3600 s.
Factory default: 1 s.
Cutoff speed | Thjs option defines the speed at which the fail-safe reaction is activated. This setting should equal the value of
the speed limit parameter plus tolerance.
Range: 1-10000 RPM.
Speed limit This option defines the maximum allowed speed when the SLS function is engaged. This is a speed unit meas-

ured in RPM.

Fail-safe reac-
tion

This option defines the safety function that is engaged when the maximum speed is exceeded. The following
options are available:

«  STO - Safe Torque Off is used.
«  SS1-A-Safe Stop 1-Ais used.
« SS1-B - Safe Stop 1-B is used.
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8.7.3.8 Safe Maximum Speed - SMS

SOFTWARE VERSION
The SMS function is only available in drives with software version 8.31 or newer.

I Untitied - MCT 10 Set-up Software
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Illustration 168: Identification of Drive Software Version
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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 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 cutoff speed in RPM.
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Illustration 169: Safe Maximum Speed Configuration Tab
Table 30: Options for Safe Maximum Speed
Option Description
SMS enable The setting of this option selects whether or not the SMS function is enabled:

« Inactive - the SMS function is not enabled.
«  Active - the SMS function is enabled.

SMS Cut off Speed Set at which RPM the SMS function should cut off the drive.

8.7.4 Configuration

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.

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 op-

tions. To apply a recommended value to a field, press the underlined Apply link as it appears below the desired field.

Offline configuration
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.

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.
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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.

8.7.4.1 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.

8.7.4.2 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.

@Y 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 DIL and/or DI2 ‘Safe Function' is set to 'SLS-a’ or 'SLS-b', it will get
setto 'STO"
- '551-A and 551-B Type' will get set to ‘Delay’ and are not changeable
- 'External failure reaction’, "SLS-A Failsafe reaction’ and 'SLS-B Failsafe

e30bc939.11

reaction’ will get set to 'STO" and are not changeable

Do you accept the changes?

Illustration 170: 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.

8.7.4.3 Advanced Configuration Parameters

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 E
Farameters %
1D Name Setup Min. value Max. value Factory setup Unit ” §
4200 Speed Deviation Timer 10 10 5000 10 ms ¢
4201 Fast Ramp No MNo
4210 Measured Speed Source Safe Option Safe Option
4211 Encoder Resolution 1024 1 4096 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 Motor Shaft Mounted
4218 Zero Speed Timer 8760 0 10000 8760 h
42200 | Safe Function STO STO
4220.1 | Safe Function STO STO
42210 | Type NCNC NCNC
42211 | Type NCNC NCNC
42220 | Discrepancy Time 10 0 5000 10 ms
42221 | 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
4241.1 | Ramp Profile Linear Linear
4242.0 | Delav Time 1.0 01 3600.0 1.0 5

lllustration 171: Parameters Configuration Tab

Prepare a complete list of all configuration items and their respective values before commissioning.

8.7.4.4 Parameter Lists

NOTICE

Parameters ending with .0 are used for either SS1-A or SLS-A. Parameters ending with .1 are used for either SS1-B or SLS-B in the
parameter groups 42-4* SS1 and 42-5* SLS. For parameter group 42-2* Input, .0 refers to DI1 and .1 to DI2.

Table 31: Complete List of Parameters for Configuring via the Safe Plug-in

Parame- Description Factory value
ter
4200 Speed Deviation Timer - 10 ms

The amount of time for which a speed deviation above 120 RPM between estimated and meas-
ured speed is allowed.

4201 Fast Ramp - No
Use when fast ramping is needed with poor resolution of measured speed.
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Parame- Description Factory value
ter
4210 Measured speed source - The source of the speed feedback. Safe option
4211 Encoder resolution - The resolution of the encoder connected to the safe plug-in for MCB 15x. 1024
4212 Encoder direction. Clockwise
4213 Gear ratio - The ratio between the motor speed and the encoder speed. 10.000
4214 Feedback type. With direction

info
4215 Feedback filter — The frequency of the feedback filter. 200.00
4216 Mounting type - Location where the measured speed source is mounted. Motor shaft
mounted
4218 Zero speed timer - The timer for the zero speed activation. 10
4220.0 Safe function - The safe function selected. STO
4220.1 Safe function - The safe function selected. STO
4221.0 Type - The type of the safe input. NCNC
42211 Type - The type of the safe input. NCNC
4222.0 Discrepancy time — The amount of time allowed for discrepancy. 10
42221 Discrepancy time - The amount of time allowed for discrepancy. 10
4223.0 Stable signal time — The amount of time for a stable signal. 10
4223.1 Stable signal time — The amount of time for a stable signal. 10
42240 Restart behavior - The restart behavior of the safe plug-in for MCB 15x, automatic or with user Manual
input.
42241 Restart behavior — The restart behavior of the safe plug-in for MCB 15x, automatic or with user Manual
input.
4230 External failure reaction — The safety function that is executed if there is an external failure. STO
4231 Reset source — The source for the reset signal. Drive reset
4233 Parameter set name - The title for the current safe plug-in for MCB 15x configuration. The maxi- -
mum length of the parameter set name is 8 symbols.
4240.0 Type - Type of the safe stop function. Delay
4240.1 Type - Type of the safe stop function. Delay
4241.0 Ramp profile - The ramp profile that is either defined by the safe plug-in for MCB 15x or within Linear
the drive itself.
42411 Ramp profile — The ramp profile that is either defined by the safe plug-in for MCB 15x or within Linear
the drive itself.
42420 Delay time — The amount of time spent by the safe stop function to ramp the speed down to 1.0
0 RPM.
42421 Delay time — The amount of time spent by the safe stop function to ramp the speed down to 1.0
0 RPM.
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Parame- Description Factory value
ter
4243.0 Delta T - The buffer time that is added to the delay time before activating STO. 2
42431 Delta T - The buffer time that is added to the delay time before activating STO. 2
42440 Deceleration rate — The deceleration rate for the safe stop slope ramp type. 1500
42441 Deceleration rate — The deceleration rate for the safe stop slope ramp type. 1500
4245.0 Delta V - The tolerance between the calculated and actual speeds allowed by the safe plug-in for | 120

MCB 15x.

42451 Delta V - The tolerance between the calculated and actual speeds allowed by the safe plug-in for | 120
MCB 15x.

4246.0 Zero speed - The zero speed limit that the safe plug-in for MCB 15x uses to engage STO. 10

4246.1 Zero speed - The zero speed limit that the safe plug-in for MCB 15x uses to engage STO. 10

4247.0 Ramp time - The ramp time that the safe plug-in for MCB 15x uses to engage STO. 1.0

42471 Ramp time - The ramp time that the safe plug-in for MCB 15x uses to engage STO. 1.0

4248.0 S-ramp Ratio at deceleration start — The proportion of the total ramp-down time wherein the de- | 50
celeration torque increases. The greater the percentage value, the greater the jerk compensation
achieved.

4248.1 S-ramp Ratio at deceleration start — The proportion of the total ramp-down time wherein the de- | 50
celeration torque increases. The greater the percentage value, the greater the jerk compensation
achieved.

4249.0 S-ramp Ratio at deceleration end - The proportion of the total ramp-down time wherein the de- | 50
celeration torque decreases. The greater the percentage value, the greater the jerk compensation
achieved.

4249.1 S-ramp Ratio at deceleration end - The proportion of the total ramp-down time wherein the de- | 50
celeration torque decreases. The greater the percentage value, the greater the jerk compensation
achieved.

4250.0 Cutoff speed - The speed at which the fail-safe reaction is engaged. -

4250.1 Cutoff speed - The speed at which the fail-safe reaction is engaged. -

4251.0 Speed limit — The maximum speed allowed when the safe limited-speed function is engaged. -

4251.1 Speed limit — The maximum speed allowed when the safe limited-speed function is engaged. -

4252.0 Fail-safe reaction — The safety function that is activated when the speed exceeds the limit set. STO

42521 Fail-safe reaction — The safety function that is activated when the speed exceeds the limit set. STO

4253.0 Start ramp - If the speed at the activation of safe limited speed is greater than the speed limit, the | No
function either ramps down to the speed limit (Yes value) or activates the STO (No value.).

4253.1 Start ramp - If the speed at the activation of safe limited speed is greater than the speed limit, the | No
function either ramps down to the speed limit (Yes value) or activates the STO (No value.).

4254.0 Ramp-down time — The ramp-down time for starting the ramp. 1.0
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Parame- Description Factory value
ter
4254.1 Ramp-down time — The ramp-down time for starting the ramp. 1.0
4270 Activation - Use for activating or deactivating Safe Maximum Speed. Inactive
4271 Cut Off Speed - The maximum allowed speed. 1500 RPM

8.7.5 Commissioning

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.

Writing to drive ...

Status
s |dentifying drvve "Project\1. FC-302 5.50KW 380V-480W" on bus Serial al address 1
Cannected ta dive "Project\1; FC-302 550K 380V-4800"

‘Witing diive “Project\1; FC-302 550K\ 380W-480W" diive at address 1 using Serial

0% 100%
Stop I Clerze | e |

lllustration 172: 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 password, refer to 8.7.6.3 Change Password.

Ko}
3
()
Pasgwerd FRRRRRRR
Drive 1; FC-302 5. 50KW 380vV-480V
Confirm to all drives

Illustration 173: Password Entry Dialog
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4. Press OKto continue OR press Cancel to discard the process and perform a rollback.

When writing to a device in blank state, the user is prompted to provide a new password for the device. Have the ap-
propriate default password available at hand.
Please review the Safety Parameter configuration in the following drives, To approve the safety g
configuration press Approve. Press Cancel to cancel the process. 8
S
[}
Parameters
i1h] MName | Mew values Received values =
470 Measured Speed Source | Safe Option Safe Optien |
4211 En(nder Ran_}uﬁ_nn | 410 liID
412 Encoder Direction Clockwise Clockwise
403 GewrRatio 10022 Lo _
4214 Feedback T_y_pe _W'Eih directicn info With direction info
415 Feedback Filter 200.00 200.00 =
CRC
CRCVLT: A&3Ehex CRC-MCT10:  A63Ehex
Illustration 174: Configuration Approval Dialog and Summary
Drives  The top section of the summary shows all New The value of the parameter that was desig-
drives affected by the write procedure. If values nated to be written to the drive. This col-
there are multiple drives, press the drive ti- umn must have the same value as Received
tles in the window to update parameters values. If not, an error is shown.
and CRC accordingly.
Re- The value that was received from the drive
Param- This section details all the updated parame- ceived after the update procedure. This column
eters ters that were written to the drive. values  must have the same value as New values. If
. not, an error is shown.
ID The parameter ID written.
) CRC This section shows the CRC values that were
Name  The name of the parameter written. 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.

©  When the configuration is approved, the commissioning report is generated and shown.
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[ Commisioning Report =]
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) A i M R

e30bc947.11

Check the effectiveness of all safety functions used.
« Document

sfully passed all individual steps of the test
« Restart the drive and check that the mator runs normally.

321 SAFETY FUNCTIONS OF THE DRIVE

Safety Functions Test procedure Approved &

1. 51 function must be enabled
via DIt

via DI2

or via PROFsafe.

Check the SS1 circuit connections
against the circuit diagram.

2. No safety faults and alarms.
3. Run the drve

4. Ensure that the correct drive is
running

5. Select SS1 during the diive is running

6. Check the following

Safe Stop 1 ramp based|The drive coasts to a standstill

(ss1)
The motor is braked and stopped by the

mechanical brake (i avaiable and
configured)

N safety faults and alarms

Illustration 175: 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.

8.7.5.1 Commissioning Report

During the commission process, the commission report is generated based on a fixed template within the 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, see more details in the VLT® Safety Option MCB 15x Installation Guide and in the
VLT® Safety Option MCB 152 Operating Instructions.

The contents and structure of the commissioning report are as follows:
«  General introduction - general information and details about the report itself.
«  Commissioning configuration - details regarding the commissioned set-up and parameter configurations.

- Commissioning test - specific testing scenarios for the current set-up. This section also contains CRC check procedure descrip-
tions.

8.7.6 Operation

The following sections describe how to use the diagnostics function, how to reset, and how to change password.

8.7.6.1 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.

© TheSafe Plug-in for MCB 15x Administration Window opens.
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'\Sd’cﬂ ion Administration " é
—_— [}
Disgnostics |Reset é
()

Download event log fie.

Password:
| Dowrload |

Illustration 176: Safe Plug-in for MCB 15x Administration Window

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 alocation to save the log file. The log is presented in simple text file format.

8.7.6.2 Using the Reset Function

Resetting the device restores factory settings and erases any customized configuration on the device. To ensure rollback possibil-

ity, 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 Reset tab.

©  The Reset Password window opens.

i o

You are about to reset Safe Option password and
wonfiguration in the drive! This action can not be undone!

e30bc949.11

[¥] Yes, I want to reset Safe Option Configuration in the
Drive.

Reset password:

lllustration 177: Reset Password Window

Tick Yes, | want to reset Safe Option Configuration in the Drive for the drive to continue.
Enter the master password configured for the drive to continue.

Click Reset to reset the drive password and configuration.

Press [Reset] on the drive to reboot.

N o u A
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8.7.6.3 Change 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.

MNew password

e30bc950.11

Current password:

MNew password:

Confirm new password:
Motes

Current password length must be 8 characters,
New password length must be 8 characters.

Drive: 1; FC-302 5. 50KW 380V-480V

Cancel

lllustration 178: 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.

Confirm the new desired 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.

8.8 Status Plug-in

The Status plug-in is an online plug-in that shows the digital status words, control words, and alarm words.

- ﬁ 1; FC-302 11.00kW (P11K) 380V-480V
@-E All Parameters
: I" Alarms
{+} Smart Logic
#-[H Clock Functions
Tirmed Actions
4 Preventive Maintenance
. Drive File System
Eﬂ Service Log
P Stotus
4 Dyive Control
" E Condition Based Monitorning

e30bt867.11

lllustration 179: Selecting the Status Plug-in

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.
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Bl Untitied - MCT 10 Set-up Software - O x |=
File Edt WView Insert Communication Tools Options Help %

” e meme mmml| Gt L
NEd taad=>=Hew @ = » B el
[=-=bs Network %

L B aucom ControlWord | StatusWord  DigitlInput  Dgital Output fbin]  Relay Outputbin]  Ext.StatusWord  Ext.StatusWord2  Maintenance Word v
- Borwi
A a ether Control Word: 43Chex Reference %: 0.0% Control Word Profile: FC profile
- B Serial
=- B usB1
=548 7 FC-302 11.00kW (P11K) 380V-480V O © s _ External selection LS8
@ 1= All Parameters
R e 0 0 DNEESERNNN e
Bit2 DC brake
& [T] Clock Functions 6 @
Timed Actons i cossrg [ vowwm |
* Preventive Maintenance 5
B ore i e 0 © ke [ ww ]
Bt 00 i
<3
£ bt o o« =T -
" Condition Based Monitering
- © o (e
& & Project
6 ¢ - I -
6o mer
0 0w — ——
0 0. DN oo
TR o
R v [—
0 © = [ sEm] -
For Help, press F1 C 0K

Illustration 180: Example of Bit Status for Control Word

An information symbol in the left column of the screen indicates that a parameter has extra information. See lllustration 180 for an
example. Click the information symbol to get information about a bit.

Bits 00/01

Bits 00 and 01 are used to select between the 4 reference values, which are
pre-programmed in 3-10 Preset Reference according to table,

Bit 01 Bit 02
0 0
0 1
1 0
1 1

function on

Programmed ref. Parameter
value
1 3-10 Preset
Reference [0]
3 3-10 Presat
Reference [1]
3 3-10 Presat
Reference [2]
4 3-10 Presst
Reference [3]
NOTICE
Make a selection in 8-56 Preset Reference Select to define
how Bit 00/01 gates with the corresponding i
the digital inputs.

e30bt869.11

Illustration 181: Example of Bit Information

Danfoss A/S © 2021.09

AQ283728700891en-000201 / 130R0466 | 157



VLT® Motion Control Tool MCT 10 M

Operating Guide Plug-ins

 Control Word | Statusword | Digital input | Digital Output [bin] | Ext. Statusword | Ext. Statusword2 | Maintenance Word |

Maintenance Word: FFFFFFFAhex

e30bt870.10

Bit 16 |

Bit 17

Bit 18

Bit 19

Bit 20

>)O O 00O

na e

Illustration 182: Example of Maintenance Word

ControlWord | Status Word = DigitalInput  Digitel Qutputfbin] ~ Relay Output bin]  E:

Digital Input: 0001000000bin

e30bt871.11

=
=
o

000009
m
2
-

lllustration 183: Example of Digital Input

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 MCT 10 Set-up Software 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.

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 com-
munication loss. When communication is recovered, the plug-in recovers automatically.

8.9 Drive Control Plug-in

The Drive Control plug-in is available for online drive in the following product series:
+  VLT® HVAC Drive FC 102.

+  VLT® AQUA Drive FC 202.

«  VLT® AutomationDrive FC 301/FC 302.

«  VLT® HVAC Basic Drive FC 101.

+  VLT® Midi Drive FC 280.

«  VLT® AutomationDrive FC 360.

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.
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=1y 1: FC-302 11.00kW (P11K) 380V-480V

LEE All Parameters
M Alarms
~4+} Smart Logic
i# Clock Functions

Timed Actions

'?. Preventive Maintenance

B Drive File System

&l Service Log

£= Status

754 Drive Control

E Condition Based Monitoring

e30bt961.11

Illustration 184: Drive Control in Structure

A temporary page opens for accepting risks and configuring important parameters.
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AWARNING AND DISCLAIMER! 3

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.

[7] T 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 1

302 Minimum Reference 0.000 Hz
303 Maximum Reference 1,500,000 Hz
410 Motor Speed Direction Clockwise

201 Contrel Site Digital and ctrl.word Controlword only

802 Contrel Source FC Port

803 Control Timeout Time 1.0 5
804 Contrel Timeout Function Off

810 Control Profile PROFIdrive profile

Illustration 185: Risks to Accept

8.9.1 Launching the Drive Control Plug-in

To be able to launch the Drive Control plug-in, it is required to accept the risk.

Procedure

1.  Tick I accept therisks.

2. Click Launch Drive Control.

/I:T accept the risks:

Launch Drive Control

Illustration 186: Launch Drive Control Button

O The Drive Control window opens.

e30bt963.10
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"2 Dve Conrel B . e — i) 2

- Control Request - Status §
0 om0 | P ] a1 (i ] BitD Control not ready Control ready g
O D | oFF 2 | onz2 i Bty Ortve ot ready Drive readr @
O BOm: | OFF 3 | onN3 (i ] Bit2 Coasting Enable

[ ) | Coasting | No coasting (i ] Bit3 Mo error Tio

O Dms | Quick stop ] Ramp (i ] a4 oFF 2 onz

0O Dms | Hold frequency autput | Use ramp i ) Bits oFF 3 on3

O Dme | Ramp stop | Start (i ] Bte Start possdle Start not possible:

@ Des | o function ] Reset (i ] Bit7 Mo waxring Warring

[i ) sts | Jog 10FF | Jog 108 (i ] s Speed = reference Speed=reference

[ ] Bit9 | Jog 20FF i Jog 208 @& Bite Locs opevation Bus control

O 6w Dutainvehd [ Data vaid (i ] Bit 10 Out of frequency lmit Frequency Imit ok

@ Omu | Mo funcon | Saw down (i ] Bt 1l Mo operation In operation

@ DOmn | No function ‘ Carchip (i ) Btz Drive Ok Stopped, autastart

i ] Bit3 | Parameter set-p | Selection LSB 0 . o (et

0 Do | PR D | Sacknjed (i) Bit 14 Toraue OK Torque exceeded

[i ] Btis | Mo functon | Reverse o e o T

Request in hex "

PPO3 [4Byte] ~ — e

CIW S A PLI2 S PO A DXUE S FXDS S ECTC B ED 2 000 S P STW  FRQ  PDZ  PCD3  PCD4  PDS  PCD6  PCD7  PCDE  PCDS

00} 0000 00 00 0000 0000 0000 0000 0000 0000 ‘ —_— — i — i — - s e O \

(- Reference [x8000... 0x7FFF] Actual output frequency

Dec: 0 -32768..32767 w0 -200..200 {Dx: = ‘

~ Cusrent. Connection

Al G et ot Prafle: PROFldive pafie us: Seril addvess: 1 |

Controlstate:  Stopped
Last update:
[ Update outgoing request | | Start control Stop control ““""

lllustration 187: Drive Control Window

8.9.2 Setting the Control Word

At launch, the control word is set to 0400 but is not yet sent to the drive.
Procedure
1.

Set the control word in 1 of 2 ways:

Use the checkboxes.

Es Drive Control

§
:

- - - -

FilE

g

gllgligllellalle

lllustration 188: Checkboxes for Setting Control Word

e30bt965.11
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- Type the value directly in the Request in Hex field.
- Requestin hex 2
PPO3 [4Byte] 8
: g
o
CTW REF PCD2 PCD3 PCD4 PCD5S PCDo PCD7 PCD8 PCD9 3
0400) 0000 0000 1000
lllustration 189: Type in the Value Directly
©  The control word is now set.
&4 Drive Control x| _
Control Request. Status :
® Oso | Reference vabe \ Extermal selection LSB 0 oo | < | Control ready §
O Os | Reference vale ] Exteal selecton M8 0 os: | Drive ot ready | Relve ceady %
© Oz | b brake | Ramp O ©=: | Coasting | Enable
©® Oms | Coastng J No coasting O ©on: No error [ Trip
© O | Quick stop | Ramp @ @& | No error | Error (no trip)
O Dms | Hoid autput frequency | Use ramp O ©wns | Reserved |
© Osms | Ramp stop J start O ©8ms | Noerror | Triplack
O O=r | Mo functon | Reset O o | No warning | Warring
©® Ome | ‘No function | Jog O ©=: | Speed  referance | Speed=reference
©® Dms | Rerp 1 | Remp 2 O o Local operation [ Bus control |
Li =L R Data invaiid [ Dats vald | ® oo Out of frequency limit [ Frequency mit OK |
O Omu | Mo function | e O onu | No operation | In operation
@ Omo | Ne function | Relay 02 active O omn: | Drive OK. | Stopped, autostart
O Ons | Parameter set4p | Selection LB 0 ©nu | T ‘ iagmaxcasiad
O Dmws | Parameter setip | Selection MS8 @ ouu | e ‘ S —
0 L | 16 b { Fryes 0 @stis | Timer OK ‘ Timer exceeded
Request in hex
PPO3 [4 Byte] S bk
Gl ozt e B e i e e ) SW  FRQ  PCD2  PCD3  PCD4  PCDS  PCDS  PCD7  PCD8  PCDS
Josod Jfooso looo [oooo | [oooo | [oooo o000 |loooo | [ooon | |oooo 0s08 0000 ‘
Reference [0x8000 .. Ox7FFF] Actual output frequency
‘D:c: o | -32768..32767 %: [0 -200..200 ‘ bash ey ‘
Current outgoing request. Connection
AR | | e — |
Control state:  Stopped
Last update:
Update outgong request start control Stop control 32::1::‘

Illustration 190: Control Word Set

8.9.3 Start Drive Control

The control word must be set 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 stats: Stopped

e30bt968.11

Start control Stop control

Illustration 191: Start Control Button
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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.

Control state: Running RERRRRRRRRR

e30bt970.11

Start control Stop control

lllustration 192: Control State Bar Running

After a successful reading of a status, a notification is sent.

e30bt971.11

Last update:
13:25:24.643

o Success

Illustration 193: Last Status Read Successfully

At loss of communication, the bits of the status view turn yellow, and an error appears.
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°
5
| - Status S
[}
:l oN1 O os:sto Control not ready
:l ON2 O eo-: Drive not ready
| ON3 ||| @ ©-8e2 Coasting
:l No coasting O Oss No error
:’ Ramp O st OFF 2
| Use ramp ||| @ Osts OFF 3
| Start ||| @ Osts Start possible
| Reset ||| @ Ostr No warning
I Jog 10N | O es:sis Speed # reference
I 200 200 ||| @ ©sts Local operation
I Data vakd | O Osto Out of frequency It
I S oo | O e:su No operation
I Sl | O eoesn Drive OK
I Selection LB | O Osts Voltage OK
:l Do O o5t Torque OK
:l Seves O ests Timer OK
PPO3 [4Byte]
~ Response in hex
D5 PCD6 PCD7 PCD8 PCDS sTW FRQ PCD2 PCD3  PCD4  PCDS
00 |[oooo |[oooo | (o000 | [oooo e e - o e -
~ Actual output frequency
0 -200..200 e o
~ Connection
D5 PCD6  PCD7  PCD8  PCD9
e . - L Profile: PROFIdrive profile Bus: Serial

Control state: Running  [INNNERNNN

Start control Stop control

Last update:
17:18:38.048
@ 05 API error. Check drive connection (0XE0000005)

Illustration 194: Loss of Communication
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Last update:
14:22:40.102
0 Accessed objectis in an ilegal state. Chedk drive connection (OxE000 1006)

e30bt973.10

Illustration 195: Error at Loss of Communication

8.9.4 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.

Reguest in hex 5
PPO32 [4 Byte] g

CTwW REF pCD2 PCD3 PCD4 PCD5 PCD& PCD7 PCD8 PCDa )

Reference [0x8000 .. Ox7FFF]
Dec: 4,096 | -32768..32767 %: |25.0 | -200..200

Current outgoing reguest

cTw REF PCD2 PCD3 PCD4 PCDS PCD& PCO?7 PCD8 PCD9

FF4 Q000 [ =S =S =

Control state: Running 111
lllustration 196: Request in Hex

Current outgoing request _
cTw REF PCD2 PCD3 PCD4 PCDS PCDG PCOT PCDE ] é
FF4 0000 3 - =5 — — — — s =

lllustration 197: 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

lllustration 198: Update Outgoing Request Button

© After clicking Update outgoing request, the values are the same.

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 165



VLT® Motion Control Tool MCT 10

Danifi

Operating Guide Plug-ins
- Reguest in hex E
PPO3 [4 Byte] g

cTW REF PCD2 PCD3 PCD4 PCDS PCDS PCD7 PCDS pCDg ?
l3FF4 | (1000 | oooc

Reference [0x8000 ., Dx7FFF]
Dec: |4,096 | -32768..32767 %: (25,0 | -200..200

Current outgoing request

cTW REF PCD2 PCD3 PCD4 PCDS PCDE PCD7 PCDE8 PCD9

IFF4 1000 f--- = it =

Control state: Rumning IR

Illustration 199: Values Aligned in Request in Hex and Current Outgoing Request

8.9.5 Changing the Reference
Procedure
1. Change the reference in 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.

300

Illustration 200: Value Out of Range

-200,.200

e30bt978.11

The Update outgoing request button is disabled until a valid value is set.

8.9.6 Open Drive Control Plug-in

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.

Bl Untitled - MCT 10 Set-up Software

File Edit View Insert Communication Tools Options
NS o K2
Folde

NEMd 2R &8 -
=-=% Network

Lo B sucom

B opwni

B ether

& H_S.erial

@ B use1

- B UsB2

s

lllustration 201: Create Scope Folder in Project

e30bt979.11
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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.

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 MCT 10 Set-up Software

closes abnormally, the parameter restore process is not done. To restore the values after an abnormal shutdown, power cycle the

drive.

8.10 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.

8.10.1 Starting the Decoder Plug-in
Procedure

1. Click the Tools menu.

2. Select SafeOption Log Viewer.

[Iools_i Options Help

Compare.

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

VLT5000 Conversion Wizard...

VLT6000 Conversion Wizard...

Import drive from Excel...

Import drive from Excel and write...
Manage motor db ...

Manage Sensorless Pumps db ...

0S5 Creator...

Export CSV/Master Files ...

Drive Converter Tool

Soft Starter Discover and Configuration Tool

|  SafeOption Log Viewer

Illustration 202: Selecting the Plug-in

3. Click Browse to select a file.

e30bt984.10

e30bt985.11

Illustration 203: View of the Log Visualizer
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4. Click the arrow button to expand the log area or the explanation area.

v walizer Releasec: Apr 4 2017 154816, o
-
«©
Use this small button to move expand [*e)
log area or explanation area (2}
o)
o
LOG AREA EXPLANATION AREA %
Illustration 204: Expanding the Views
o
-
N~
©
[22]
2]
o
o
[52]
[

Illustration 205: 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.

INT EAZL,075, REACT STO ,0000000000000000,000000:02:13 | aEnal Fai1ire N0  SE Comminication

Illustration 206: Failure Shown as Inline Text

e30bt989.10

lllustration 207: Overview of Failure Description

8.11 Condition-based Monitoring (CBM) Plug-in
The CBM plug-in is an online-only plug-in for intuitive and progressive setup and monitoring of the CBM parameters.

For the plug-in to work and the CBM parameters to be available online, it is required to have a drive with CBM support and a CBM
license connected. To use CBM for offline drives, a drive with the same type code and a CBM license must have been connected
earlier. This way the license information is cached on the computer and can be used for offline drives.

Configuration
The CBM parameters can be configured by using either the LCP or the CBM plug-in separately. Thus, it is not possible to edit param-
eters while using the CBM plug-in.

Once the plug-in is configured, parameter groups 45-** Condition Based Monitoring to 47-** CBM Baseline Data appear in the left view.
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+ 2 =30-** Special Features

32-** MCO Basic Settings

33-*% MCO Adv. Settings

34-** MCO Data Readouts

40-** Special Settings

43-** Unit Readouts

45-** Condition Based Monitoring
46-** CBM Adv. Thresholds

47-** CBM Baseline Data

E =50-** License

A Alarms
{*FSmart Logic
Clock Functions
® Timed Actions
® Preventive Maintenance
Q Drive File System
iﬂ Service Log
& MCO305
§t°. Status
& Drive Control
[ Condition Based Monitoring

&+

+

The plug-in wizard

e30bi947.10

The CBM plug-in contains a wizard with the following 8 pages:

+  Home page

« Speedrange page

«  Speed steps configuration page
«  Sensor configuration page

«  Auto-configuration setup page
«  Baseline progress page

«  Thresholds page

«  Monitoring page

The value set in parameter 45-21 Status selects which page to show.

«  Values 0, 3, and 4 select the Home page.
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Ele Edt View fnse_Communication Took Qptions _Hel

NE | X am@|% >

EMew @ =i

[=-=h Network
L B opvi
- B Serial
o Bussi

rJ--§ E All Parameters
A Alarms

. 4+} Smart Logic

[#-[T] Clock Functions

- [f] Timed Actions

- | Drive File System
i’.‘ Service Log
& Status

4 Drive Control

& Project

|For Help, press F1

5 [ 1; FC-302 22.00kW (P22K) 200V-240V

- & Preventive Maintenance

Baseline status: Complete

Baseline Run

Online Baseline

Edit Thresholds

Monitoring

« Values 1 and 2 select the Baseline Progress page.

File Edit View Inset Communication Tools Options Help

e30bi805.10

NEdand=>EE oV @ = » By

= Buse1l
= [ 1; FC-302 22.00kW (P22K) 200v-240V
@ i All Parameters
A\ Alarms
4+ Smart Logic
= 3 Clock Functions
[ Timed Actions
+ Preventive Maintenance
- |l Drive File System
& Service Log
&3 Status
%% Drive Control
= Condition Based Monitoring
8§ Project

For Help, press F1

Navigation

Baseline Run

Baseline creation In progress...

Duration 1 Minute

e30bi806.10

It is possible to navigate freely between the pages. Clicking the Home button brings up the Home page.
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o-h—s === 2
| 2 Hours I Time ,é
= Constant speed == Normal ramping = 08w Baseline step ramping g
B Data sampling I No data sampling B Data sampling for sensor only <
Duration 2 Hours ~
Home Back Next

The Thresholds and Monitoring pages can either be opened from the Home page or from the various Thresholds and Monitoring
pages.
When baselining, the Baseline Progress page opens automatically.

Available languages
The CBM plug-in is fully translated into German.

Grenzwerte
Baseline ® Aktuell () Vorhergehende

Stator  last Semsor1 Sensor2 Sensor3  Sensor 4

e30big808.10

£ 100

j

408 576 744 912 1080 1248 1416 1584 1752 1920 2088 2256 2424 2592 2760 2928 309 3264 3432 3600 3",:""‘“

— Aarm Warnung 2 Warnung 1

Baseline ® Max/Min Messung # Durchschnitt der Verteilung # Durchschnitt + 3 Standard Abweichung
Art der Interpolation ®— Or Alarm Zeit, s 10.00 (0..60K)
Warnung 2 Zelt, s 10.00 (0..60K)
Warnung 1 Zeit, s 10.00 (0..60K)

Grenzwerte erstelien basierend auf ausgewahiter Baseline
Baseline Statistik zur Verwes Mittelwert = 3 Standard Abweichung

Alarm Kopie von Baseline Statistik Offset anwenden, % ~ 4.00 (0..100)
Warnungen Kopie von Baseline Statistik Offset anwenden, % -
fiir Warmung 2 |2.00 (0..100)
fiir Wamung 1 |1.00 (0..100)

Erstellen mit Verwendung aktuelle Baseline
¥ Betrifft alle Funktionen

start Uberwachung

8.11.1 Home Page

The Home page shows status information and buttons for proceeding with either:
«  Baseline setup.

«  Thresholds setup.

«  Current values monitoring.

The Baseline status label reflects the value of parameter 45-21 Status.
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Baseline status: Complete E
3
Qo
Baseline Run 2
€) 200V-240V
Online Baseline
Edit Thresholds
nce Monitoring

lllustration 208: Overview of Home Page Functions

Functions of the Home page buttons
«  Baseline Run and Online Baseline opens the Speed Range page.
«  Edit Threholds opens the Thresholds page.

«  Monitoring opens the Monitoring page.

8.11.2 Speed Range Page

The Speed Range page contains a slider for setting the range in which the baseline measurement is performed.

Baseline Run

Speed measurement range, RPM

€30bj042.10

® Set up new baseline - enter range
(O Set up baseline for comparison - use monitoring range

This range will be divided into 20 speed bins

100 | m— 35700

[ 100 | [3600]|
Home Next

lllustration 209: Speed Range Slider

When opening this page, parameter 45-20 Type shows the value [0] Baseline Off. This setting is required for parameter 45-24 Duration
to work. Other settings in parameter 45-20 Type may prevent changing the duration.

The title of the page corresponds to the baseline type selected on the Home page.

Baseline Run

e30bi811.10

Speed measurement range, RFM
This range will be divided into 21 speed steps
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There are 2 selections of prefilled range values:

«  Setup new baseline - enter range is the default selection. The range is defined in parameter 45-26 Min. Speed and parameter 45-27

Max. Speed.

@) Set up new baseline - enter range

O Set up baseline for comparison - use monitoring range

This range will be divided into 20 speed bins

35700

e30bj043.10

- The minimum and maximum limits of the speed range are set in parameter 45-26 Min. Speed and parameter 45-27 Max.

Speed, respectively.

100

| 100 | |3éﬂa |

35700

~ Max

Edit Parameter
4526: Min. Speed
Value
L 1
Default
772

| Edit Parameter

4527 Max. Speed
—n

¥ Min

Value
» Max
600 |
Default
77
¥ Min

lllustration 210: Entering Minimum and Maximum Speed Values

35,700

100

e30bi813.10

e30bi814.10

«  The Set up baseline for comparison-range is defined by the values in parameter 46-07 and parameter 46-08. The values cannot be

edited.

() Set up new baseline - enter range

@ Set up baseline for comparison - use monitoring range

This range will be divided into 20 speed bins

100 3400

- Abaseline must be created for Set up baseline for comparison - use monitoring range to be available.

® Set up new baseline - enter range

Set up baseline for

35700

€30bj044.10

omparison - use monitoring range
S

election unavailable: baseline not created yet‘

€30bj048.10

- If the drive does not support parameter 46-07 and parameter 46-08, it is not possible to select Set up baseline for comparison -
use monitoirng range. The range fields are always available and prefilled with the values from parameter 45-26 Min. Speed

and parameter 45-27 Max. Speed.
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Baseline Run

Speed measurement range, RPM
This range will be divided into 20 speed bins

e30big10.10

100 j— 35700

| 100 | | 3600

Home Next

« Therange division comment contains the number of speed bins. It is equal to the index count of parameter 45-28 Speed Points.
The paramDLL determines the limits based on the following:

«  If parameter 3-01 Reference/Feedback Unit is set to [2] RPM, parameter 3-02 Minimum Reference and parameter 3-03 Maximum Ref-
erence are used, otherwise parameter 4-11 Motor Speed Low Limit [RPM] and parameter 4-13 Motor Speed High Limit [RPM] are
used. All 5 parameters are polled from the drive when opening the page.

When clicking Next, the range values are written to parameter 45-26 Min. Speed and parameter 45-27 Max. Speed.

@ Set up new baseline - enter range

O Set up baseline for comparison - use monitoring range

e30bj049.10

This range will be divided into 20 speed bins

100 | re— 35700

| 100 {p 3000 |

Home Next

() Set up new baseline - enter range

@® Set up baseline for comparison - use monitoring range

e30bj050.10

This range will be divided into 20 speed bins

100 - 35700

100 || 3400

Home Next

If writing to the drive fails, the error description is logged to the MCT 10.log and no navigation is possible. If the failure is caused by
invalid range values, the edit box with the invalid value is highlighted with a red frame. The edit box remains highlighted until the
value is edited.

If writing to the drive is successful, the Speed Steps Configuration page opens.
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8.11.3 Speed Steps Configuration Page

The selected baseline type defines the content of this page. The page shows content for 1 of the following:
+ Baselinerun
+  Online baseline

«  All baseline types

8.11.3.1 Baseline Run

Baseline Run 2
~
Speed measurement steps Display options  _ %
[=}
Speed, g
RPM
2100 + —
100
00— t 1
: 1 Minute I Time
== (Constant speed == Normal ramping =+ Baseline step ramping
B Data sampling £l No data sampling W Data sampling for sensor only
Duration 1 Minute o
Home Back Next
During baseline creation, the motor speed graph is shown.
Speed measurement steps Display options o
Speed, ©
RPM ]
2100 - e 3
. I3}
— [
100 4
D—I' - - e 1
J 1 Minute ! Time
= Constant speed == Normalramping = e Baseline step ramping
B Data sampling 1 No data sampling B Data sampling for sensor only

The values of the intermediate speed steps can be shown in 2 different ways:

+  Mouse-over on the corresponding step.
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500 —-

e30bi819.10

«  Selecting All step values in the Display options drop-down menu.

o
Speed measurement steps §
T «©
Speed, n All step values 5
RPM D
2100 —
2000 et
1900 —
1800 —
1700 | —

The duration time is shown under the graph.

¢ G o
100 F =
0 |. = %
! 1 Minute 3
— Q
= Constant speed == Normal ramping
M Data sampling [ No data sampling
Duration 1 Minute b
8.11.3.2 Online Baseline
Online Baseline )
Speed measurement steps g
Speed,
1 J]RPM D
—r 1 r r 1 1 1 1 1 1 1 1 T 1 1T 11711 2
100 275 450 625 800 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 4
Duration 2 Hours v Minimum counters
Enter the minimum online baseline data
St S=p R B0 5 (=) «capturing duration (minutes) for each
speed point (0...65535)
Stator fault \2—
Load ‘2
sensor1 |2
Sensor 2 2
Sensor3 |2
Sensor 4 2
Home Back Next
Online Baseline shows the enumeration of all speed steps.
Online Baseline o
Speed measurement steps n
Speed, X2
I Jrem 8
—r T 11 1.1 11 rr 111117171771 7T1T1 @&
100 110 120 400 S00 600 700 8OO 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 [
Define the speed step band in parameter 45-25 Online Speed Band.
o
QJ
Speed step band, % 0 (0..5) 3
' 3
m
[

The valid value range is shown after the edit box.
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nd, % 0 (0..5)

e30bi825.10

The valid value range is defined by the minimum and maximum limits in parameter 45-25 Online Speed Band.

4525; Online Speed Band
Value 2
~ Max 5
0}
Default
77
v Min 0

If an invalid value is entered, a red frame appears around the edit box.

nd, % g |(0..5)

e30big827.10

Even though the value is invalid, the program will still attempt to write the invalid value, as the final validation is performed by the
paramDLL and the drive.

Set the minimum counters for the speed points (parameter 45-39 Online Baseline Counter.)

Minimum counters

e30bi828.10

Enter the minimum online baseline data
capturing duration (minutes) for each
speed point (0...65535)

Stator fault |2

Load 2
Sensor 1 2
Sensor 2 2
Sensor 3 2
Sensor 4 2

If the drive supports 1 or 2 vibrations instead of 4 sensors, the vibrations appear instead.

8.11.3.3 All Baseline Types

The title corresponds to the baseline type selected on the Home page.

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 177



VLT® Motion Control Tool MCT 10 M

Operating Guide Plug-ins

Baseline Run

e30bi829.10

Speed measurement steps

Speed,
RPM
2100

When the page opens, all parameter values on the page are polled. The preliminary speed step for all the baseline types is the value
of parameter 45-26 Min. Speed.

‘ Speed measurement steps 2
- 2
g I 1 1 i I S
il [52]
.l-u_-n 100 200 300 400 S00 °
0 | 3
I Duration
In Baseline Run, there is no data sampling from speed 0-100.
— 9
a 3
100 o)
0 o
I I Q
! 1 Minute
== Constant speed == Normal ramping
W pata sampling 1 No data sampling

The rest of the speed steps are equal to the values of the indexed parameter 45-28 Speed Points. All speed values are read-only and
cannot be edited.

Duration
Set the duration parameter 45-24 Duration. The list of duration values depends on the baseline type:

«  For Baseline Run, the duration goes from 1 minto 2 h.

Duration 4 Minutes W
1 Minute
Home | 2 Minutes

e30bi833.10

10 Minutes
30 Minutes

1 Hour
| 2 Hours

«  For Online Baseline, the duration goes from 2 h to 6 months.

Duration 2 Hours e

8 Hours e
1 Day

2 Days

Home 5 Days

1 Week

2 Weeks

1 Month

2 Months

4 Months

e30bi834.10

Speed step band, %

If the current duration value in the drive does not match the expected range for the current baseline type (for example, 6 months is
set in the drive, while Baseline Run is being set up), the Duration field is left blank.
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Duration w

e30bi835.10

~
o
~+
=0
m
Q.
=
<
M

Select a value from the drop-down list to get the value written
To write parameter changes to the drive, click Next.

REERE QiR SLEp Falnpang

M Data sampling for sensor only

e30bi836.10

Back Next

Only changed parameters are written to the drive. Accept of the changes navigates to the Sensor Configuration Page. If writing to
the drive fails, the program stays on the same page. An error description is written to MCT 10.log, and the parameters causing the
error are highlighted with a red frame.

To return to the Speed Range Page, click Back. Doing so discards all changes made on the Speed Steps Configuration page.

e DOSENNE SLER FAITipngy o
~N
om
B Data sampling for sensor only £
o
%
Back Next
8.11.4 Sensor Configuration Page
This page contains the sensor configuration parameters.
=
Baseline Run 3
Sensor configuration %
Sensor 1 Sensor 2 Sensor 3 Sensor 4
Sensor source  Analog Input 53 v Analog Input 54 v Analog Input X48/2 None v
Sensor unit mm/s v mmy/s v mm/s v None v

AI53 minimum input  0.000 |

AI53 maximum input  [100.000

AI54 minimum input  |0.000 |

AI54 maximum input | 100.000 '

Home Back Next

If the drive only supports Vibration, Sensor source and Sensor unit are only visible for Vibration. If the drive supports Vibration 1 and
Vibration 2, both are visible. If the drive has Sensor 1, Sensor 2, Sensor 3, and Sensor 4 as CBM functions, all of those are available here.

The title of the page corresponds to the baseline type selected on the Home page.
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Opening the page polls all parameter values of Sensor source and Sensor unit. If the source value is other than None, the correspond-
ing signal and unit parameters for that source are also polled. Furthermore, parameter 16-61 Terminal 53 Switch Setting and parame-
ter 16-63 Terminal 54 Switch Setting are polled to enable the plug-in to set the default signal selection for Analog Input 53 and Ana-
log Input 54.

If polling fails
« onopening the page, an error message appears and no values are shown.
Sensor 1 Sensor 2 Sensor 3 Sensor 4

Sensor source v v v v

Sensor unit v v v ~

e30bj051.10

Input signal value:

min

max
Input unit value:

min

max

Polling failed! Could not update values! Check the connection before continuing.

. after source selection, an error message appears and parameters that were not polled are marked with a red frame.

Sensor 1 Sensor 2 Sensor E
3
Sensor source Analog Input X49/1 ~ | None ~ | None g
Sensor unit None ~| |None ~ | |None i
Input signal value:
Current v
min 14.00
max [20.00
Input unit value:
min [0.000
max |100.000

Polling failed! Could not update values! Check the connection before continuing.

- after signal selection, an error message appears and parameters that were not polled are marked with a red frame.

Sensor 1 Sensor 2 Sens E
by
Sensor source Analog Input X49/1  ~ None ~ | Nom f:T
Sensor unit None ~ None ~ | Nor )
Input signal value:
Current v

min (4.00
max |20.00

Input unit value:

min |0.000
max |100.000
Polling failed! Could not update values! Check the connection before continuing.

To recover (and to restore communication if needed), enter the page again or select source or signal again to trigger a new polling.
Select the sensor source in Parameter 45-50 Sensor Source.
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Sensor source  Analog Input 53 v Analog Input 54 v

e30bi839.10

Parameter 45-50 Sensor Source contains the following selections:

Sensor source

e30big840.10

Sensor unit

Analog Input 53
Analog Input 54
Analog Input X48/2

4550: Sensor 1 Source

Descripbion
e ] .
[1] Analog Input 53 sy
[2] Analog Input 54 supplied by

[8] Analog Input X482

Select the signal in the Input signal value field. The list of possible values depends on the selected source.

o
Sensor 1 Sensor 2 E
=}
Sensor source Analog Input X30/11 ~  Analog Input 53 -2
v
Sensor unit mm/s ¥ mm/s b
Input signal value:
Voltage ~
Current
xa i —
max [10.00 10.00

Set the minimum and maximum values for input signal and input unit in the Input signal value field and in the Input unit value field,
repsectively. The source and signal for the sensor decide which parameters the fields represent.
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Sensor source

Sensor unit

Input signal value:

min

miax
Input unit value;

min

max

Sensor 1

€30bj055.10

Analog Input X30/11 ~

mmfs v

Voltage v

0.07

10.00

0.000

1500.000

Table 32: Inputs and Their Related Parameters

Input

Related parameters

Analog input 53

Parameter 6-10 Input Signal Voltage Min
Parameter 6-11 Input Signal Voltage Max
Parameter 6-12 Input Signal Current Min
Parameter 6-13 Input Signal Current Max
Parameter 6-14 Input Unit Min
Parameter 6-15 Input Unit Max

Analog input 54@

Parameter 6-20 Input Signal Voltage Min
Parameter 6-21 Input Signal Voltage Max
Parameter 6-22 Input Signal Current Min
Parameter 6-23 Input Signal Current Max
Parameter 6-24 Input Unit Min
Parameter 6-25 Input Unit Max

Analog input X30/11

Parameter 6-30 Input Signal Voltage Min
Parameter 6-31 Input Signal Voltage Max
Parameter 6-34 Input Unit Min
Parameter 6-35 Input Unit Max

Analog input X30/12

Parameter 6-40 Input Signal Voltage Min
Parameter 6-41 Input Signal Voltage Max
Parameter 6-44 Input Unit Min
Parameter 6-45 Input Unit Max
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Input

Related parameters

Analog input X42/1

«  Parameter 26-10 Input Signal Voltage Min
«  Parameter 26-11 Input Signal Voltage Max
«  Parameter 26-14 Input Unit Min

«  Parameter 26-15 Input Unit Max

Analog input X42/3

«  Parameter 26-20 Input Signal Voltage Min
«  Parameter 26-21 Input Signal Voltage Max
«  Parameter 26-24 Input Unit Min

«  Parameter 26-25 Input Unit Max

Analog X42/6

«  Parameter 26-30 Input Signal Voltage Min
«  Parameter 26-31 Input Signal Voltage Max
«  Parameter 26-34 Input Unit Min

»  Parameter 26-35 Input Unit Max

Analog input X48/2

«  Parameter 35-42 Input Signal Voltage Min
«  Parameter 35-43 Input Signal Voltage Max
»  Parameter 35-44 Input Unit Min

»  Parameter 35-45 Input Unit Max

Analog input 49/1®

«  Parameter 36-10 Input Signal Voltage Min
«  Parameter 36-12 Input Signal Voltage Max
«  Parameter 36-11 Input Signal Current Min
«  Parameter 36-13 Input Signal Current Max
»  Parameter 36-14 Input Unit Min

«  Parameter 36-15 Input Unit Max

Analog input X49/3®

«  Parameter 36-20 Input Signal Voltage Min
«  Parameter 36-22 Input Signal Voltage Max
«  Parameter 36-21 Input Signal Current Min
«  Parameter 36-23 Input Signal Current Max
«  Parameter 36-24 Input Unit Min

«  Parameter 36-25 Input Unit Max

Analog input X49/5®

«  Parameter 36-30 Input Signal Voltage Min
«  Parameter 36-32 Input Signal Voltage Max
«  Parameter 36-31 Input Signal Current Min
«  Parameter 36-33 Input Signal Current Max
«  Parameter 36-34 Input Unit Min

«  36-35Input Unit Max

" The default value for signal selection depends on the switch setting in parameter 16-61 Pulse Reference.

2 Default value for signal selection depends on the switch setting in parameter 16-63 Feedback [RPM].

3 Default value for signal selection is Current.
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If the source selection is set to None, no fields are available for input signal and input unit.

o
ry
Sensor 1 2
8
[
Sensor source Mone
Sensor unit Maone

Input signal value:

min

max
Input unit value:

min

max

If a selected source is already used for another sensor, an error message appears.

Sensor source
Sensor unit

Input signal value:

min

max
Input unit value:

min

maXx

Sensor 1

Analog Input X49/3

None

Current L
4.00

20.00

0.000

100.000

Sensor 2

Analog Input X49/3

None

This source is
selected more than
once.

e30bj058.10

Even though the value is invalid, the program will still attempt to write the invalid value as the final validation is performed by the
paramDLL and the drive.

Select the sensor unit in parameter 45-51 Sensor Unit.

Sensor unit

mmy/s

mmj/s

e30bi843.10

Click Next to write the parameters to the drive. Accept of the changes navigates to the Baseline Progress page. If writing to the drive
fails, the program stays on the same page. An error description is written to the MCT 10.log, and the parameters causing the error
are highlighted with a red frame.

To return to the Speed Steps Configuration page, click Back. Doing so discards all changes made on the Sensor Configuration page.

8.11.5 Auto-configuration Setup Page

Use the Auto-configuration Setup Page for setting the order of the remaining workflow. The page contains 2 radio buttons.
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. o
Baseline Run e
<
- o]
@ Create a baseline, then configure the monitoring settings .g
O Configure the monitoring settings, then apply them automatically once a baseline is created T

Home Back Create Baseline

«  Create baseline, then configure the monitoring settings: The workflow continues as: Baseline Progress Page=> Thresholds
Page= Monitoring Page.

«  Configure the monitoring settings, then apply them automatically once a baseline is created: The Baseline Progreass Page and the
Thresholds Page are swapped, meaning that the workflow will be: Thresholds Page=> Baseline Progress Page=>Monitoring Page.

If selecting the 1 radio button, the Create Baseline button appears. Clicking the button sets parameter 45-45 Thresholds Generation
in the drive to [0] Off.

«  If successful, the Baseline Progress Page opens and the baseline creation starts.
« If not successful, the Baseline Progress Page does not open and the error message An error occurred is shown.

If selecting the 29 radio button, the Next button appears. Clicking the button opens the Thresholds Page with Auto-config View.
By default, the 15 radio button is selected.

To return to the Speed Steps Configuration page, click Back. The selection of radio button is remembered and restored when clicking
Next on the Speed Steps Configuration page. The selection is reset to the 15 radio button when returning to the Home page or when
leaving the plug-in.

8.11.6 Baseline Progress Page
This page shows the baseline creation progress bar. Other components are visible dependent on the selected baseline type.

8.11.6.1 Baseline Run

Baseline Run

Press [Hand On] on the Local Control Panel to start Baseline Run

e30bi845.10

0%
Duration 1 Minute

Started: =
Stopped:

Home

After opening the page and writing parameter 45-20 Type, the following message is shown: Press [Hand On] on Local Control Panel to
start Baseline Run. After selecting hand-on mode, the baseline creation process starts. The progress bar is filled with the value of
parameter 45-22 Progress, which is polled continuously from the drive.

Once the page opens, the value of the duration is polled from the drive. This value is read-only.

e30bi846.10

Duration 1 Minute

Stop the process by setting the drive mode to Off or Auto On via the LCP.
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8.11.6.2 Online Baseline

Online Baseline

=
5

Baseline creation in progress... ]
3
m

—— e 3

Duration 2 Hours bt Stop Baseline Creation

Started: 07/12/2020 16:29

Stopped: —

Home Next

After the page opens and parameter 45-20 Type is written to the drive, the page enters baseline creation mode automatically. Open-
ing the page polls the value of the duration.

Duration 2 Hours w

e30bi848.10

The duration can be changed during operation and the change is written to the drive instantly.

Baseline creation in progress...

Duration ‘2 Hours v

Started: 4 Hours

Stopped: El‘} ggirs

2 Days

5 Days

1 Week

2 Weeks

1 Month

2 Months v

e30bi849.10

Home

If, for some reason, changing the duration fails, the value is highlighted with a red frame and the previous value is restored.

Clicking the Stop Baseline Creation button sets parameter 45-20 Type to Off. If stopping fails, the page stays in the same state show-
ing the progress. A known reason for failing to stop is the drive being in hand-on mode.

e30bi850.10

Stop Baseline Creation

Unless the process is stopped with the Stop Baseline Creation, the Home and Next buttons are inactive.

o

Duration 2 Hours . Stop Baseline Creation E

X

Started: 07/12/2020 16:33 2

(2]

Stopped: ¢
Home Next

186 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10 M

Operating Guide Plug-ins

If stopping succeeds, the page state depends on the value of parameter 45-21 Status. If enough data was collected during the proc-
ess, the value is Baseline completed, otherwise it is Baseline failed. The page state for both cases is described in 8.11.6.3 All Baseline

Types.

8.11.6.3 All Baseline Types

The page title corresponds to the baseline type selected on the Home page.

Baseline Run

e30big852.10

Press [Hand On] on the Local Control

The status message reflects the state of the page, which depends on the current state of the drive. It describes the current state or
requests performing an action.

Baseline Run

e30bi853.10

Baseline creation in progress...

The value of parameter 45-21 Status, which is polled continuously from the drive, defines the current state.

Opening the page writes parameter 45-20 Type to the drive. The parameter value corresponds to the baseline type selected on the
Home page ([1] Baseline Run or [2] Online Baseline).

If writing parameter 45-20 Type fails, or if the drive refuses to change the parameter value, retry the attempt.

Baseline Run

e30bi854.10

The drive is not ready for baseline creation. Probably, the motor is still running.

~%

Another possible reason for failure is the drive being in hand-on mode. If baseline creation fails, the status message is read, the
progress bar is empty with no numeric percentage, the Home button is active, and the Next button is inactive.

Baseline Run

Baseline creation failed

e30bi855.10

Duration 1 Minute

Started: 07/12/2020 16:39
Stopped: ——

Home Next

If baseline creation succeeds, the status message is green, the progress bar is filled and has the value of 100%, and both the Home
and the Next buttons are active.
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- o

Baseline Run S
wn

Baseline created :‘g
o
52}

. jm

Duration 1 Minute

Started: 07/12/2020 16:42

Stopped: 07/12/2020 16:43

Nex

Timestamps are read from the drive and shown only if the drive has parameter 47-00 Active Start Time and parameter 47-01 Active
Stop Time. Also set parameter 0-70 Date and Time. A timestamp for Stopped is shown once the baseline completes or fails.

Online Baseline
Baseline creation in progress...

0%

e30bi857.10

Duration 2 Hours v Stop Baseline Creation

Started: 6/26/2020 11:29 AM

Home Next

Clicking Next opens the Thresholds Page.

8.11.7 Thresholds Page

Use the Thresholds page to generate and/or manually edit the thresholds, which are shown on a graph.

Thresholds

o
-
Baseline ® Actual O Previous 32
o]
Stator load Semsor1 Sensor2 Semsor3  Sensor4 -8
0
Display options v
*ll]ﬂ-
B
8
“

R S S b b A S s b b A e S e S A S i R i

T T T T u T T T U T u T T T T T u Speed
275 450 625 800 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 oo ‘

= Alarm Warning 2 Warning 1
Baseline @ Max/Min measurement @ Mean of distribution @ Mean + 3 standard deviation
Interpolation type ®@— Q- Alarm time, s 10.00 (0..60K)
Warning 2 time, s 10.00 (0..60K)
Warning 1 time, s 10.00 (0..60K)

Generate thresholds based on selected baseline

Baseline statistics touse  Mean + 3 Standard Deviation -

Alarm Use absolute value, % v [77.00 (0..100)
Warnings Copy from baseline statistics applying offset, % -
for waming 2 [2.00 (0..100)
for warning 1 |1.00 | (0.100)

Generate using actual baseline
¥ Affects all functions

When opening this page, parameter 45-20 Type writes the value [0] Baseline Off. This parameter setting is required for the threshold
generation to work.
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On page open, the following data is polled from the drive to fill in the values of the corresponding parameters on the page or points
on the graph:

«  Graph speed steps are polled from parameter 46-09 Monitoring Speeds. The values are used on the X axis of the graph.
«  Graph threshold points are polled from the following parameter groups:

- 46-2* Stator (data is only polled from parameter 46-23 Resonance Active and parameter 46-24 Resonance Load if the drive
supports these parameters).

- 46-3*Load.
- 46-4*Vibration.

«  Graph actual baseline data is polled from the active parameters (except for the counter) in the following parameters and param-
eter groups:

- 47-0* Stator.
- 47-1*Stator Res. Active and 47-2* Stator Res. Load, but only if the drive supports these parameter groups.
- 47-3*Load.
- 47-4*Vibration.

«  Parameter 46-13 Interpolation Type.

«  Parameter 46-10 Alarm Time.

«  Parameter 46-11 Warning S2 Time.

«  Parameter 46-12 Warning S1 Time.

«  Parameter 45-30 Baseline Statistics.

«  Parameter 45-32 Alarm Mode.

«  Parameter 45-33 Alarm High.

«  Parameter 45-38 Alarm Low.

«  Parameter 45-31 Warning Mode.

«  Parameter 45-34 Warning S2 High.

«  Parameter 45-37 Warning S2 Low.

«  Parameter 45-35 Warning S1 High.

«  Parameter 45-36 Warning S1 Low.

+  If supported by the drive, data is polled from the following parameters:
- Parameter 45-60 Active Threshold.
- Parameter 45-61 Load Mode.
- Parameter 45-62 Load Threshold.

Previous baseline data
Select Previous to poll the previous baseline data.

Thresholds

Baseline () Actual @ Previous

e30bi859.10

The selection is only available if the drive supports thresholds generation from previous baseline (parameter 45-45 Thresholds Gener-
ation option [3] Generate now - Previous. The page content depends on the selected function. Each function has its own tab.
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Thresholds

Baseline @ Actual O Previous

Stator Load Sensor 1 Sensor 2 Sensor 3

Illustration 211: Actual Baseline Tabs

Thresholds

Stator Load Vibration 1 Vibration 2

£ 100 7

lllustration 212: Tabs for Vibration 1 and Vibration 2

Thresholds

Stator Load Vibration

& 1005

Illustration 213: Tabs for Vibration

The Stator tab contains the threshold graph.

Thresholds
Baseline @ Actual O Previous

Stator  load Sensor1  Sensor2  Sensor3  Sensor 4

e30bi860.10

Sensor 4

e30big861.10

e30bi862.10

Display options

£ 1004

Stator,

o

48,00 26,00 °4f.00 °¥6.00 *¥8.00 ¥B.00 °¥f.00 *¥8.00 “¥f.00 “¥8.00 “¥8.00 “¥8.00 “¥f.00 *¥6.00 %¥f.00 *¥f.00 °¥8.00 °¥8.00 °#8.00 “¥B.00
0.00  0.00 0.00  0.00 0.00  0.00 0.00 000 0.00 000 0.00 0.00  0.00  0.00 0,00 0,00 000 0.00 0.00  0.00

— Alarm Warning 2
Baseline 4 Max/Min measurement 4 Mean of distribution

ST T T T T T T T T T T T T T T T T T T 1 pEEdW
275 450 625 800 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 aPM "

Warning 1
@ Mean + 3 standard deviation

Interpolation type ®— O Alarm time, s

10.00

|(0..60K)

e30bi863.10

The scale of the Y-axis (the function value axis in %) is selected so that any possible value of the shown points fits the graph canvas

(based on the minimum and maximum of the point parameters).
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100

e30big864.10

- Alarm

The X-axis is the speed. It is divided into evenly distributed speed step values.

i

298,00 “¥8.00 ¢8.00 "800 “¥8.00 °¥8.00 *¥8.00 “¥8.00 °¥6.00 °¥8.00 “¥.00 "800 °#8.00 "¥f.00 “¥8.00 °¥8.00 “¥8.00 “¥f.00 "¥fl.00 “¥B.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T T T 7] T T T T T T T T T T T T T T T 1 peed,
275 450 625 800 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 SBEM. !

e30bi865.10

The blank space between the minimum/maximum value and the edge of the canvas is left for the numeric values:

0 U¥l.00 “¥8.0c
0.00 0.00

W wE
275 450

The value of a point is shown on mouse-over on a point.

e30bi867.10

—o—f—o—

90,00

It is also possible to show all point values at once using a display option:
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Display options

>+ All threshold point values
+~ Baseline graph

+ Baseline values

— & ® ®

50.00 50.00 50.00 Sn.au~<::]

g ——— -

20.00 20.00 20.00 20.00 ~<::

10.00 10.00 10.00 10.00

°%8.00 '338 00 ”@H 00 ”ﬁﬂ 00

0.00

o T T 1 Speed,
075 3250 3425 3600 RPM

Editing a threshold point
There are 2 ways to edit a threshold point:

+  Left-click the point:

[50.00 [ X

e30bi869.10

e30bi868.10

+  Right-click on the canvas where the wanted point should be moved to and select the threshold type from the menu. The num-
bers in brackets are the shortcut keys (on the keyboard).

Move Warning 1 Point here and Edit [1]
Move Warning 2 Point here and Edit [2]

Move Alarm Point here and Edit [3]

8.00 Wg 00 “#4.00 “¥8.00 "¥8.00 °3§ 00 “94.00 "%
] 0.0 0.0

0.00 o0.00 000 0.0 0.00

guu DJ-'E uu

As the result, the point is moved and placed into edit mode.

e30bi870.10
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e30big71.10

37.00] [v* X

0 "¢f.00 “¥f.00 " .00 “¥f.00 "$f.00 "¥f

0.00 0.00 000 0.00 0.00 0.0C

The baseline graph is shown as a set of measurement distributions for each speed step.

e30big872.10

| 1 | | | |
200 300 400 500 600 700 8

Each distribution consists of a minimum and maximum point (red diamond), mean value (blue diamond), and mean +3 standard
deviation (mean £3 standard deviation for the Load function) (green diamond). The minimum and maximum points are connected
with a gray line (not visible on narrow distributions). Each point has its numeric value shown nearby.

The baseline distributions may be narrow, which causes the numeric values to overlap. For this case, there is a display option to
disable the baseline numeric values:
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All threshold point values 9'2:
100 | Baseline graph §
= ]
o~
I T T T 1 1 1 T 1 1 1 I T T 1 1 1 1 T 1 Smd
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 RPM :

Via the display options, it is also possible to hide the entire baseline (both the graph and the values).

o
o
~
All threshold point values 2
10 - e
‘Baselin j D
Baseline values

T T T T T T T T T T T T T T T T T T T 1 Speed
200 300 400 500 600 700 80O 900 10001100120013001400150016001?00!500190020002100RPM .

The values display cannot be selected without the baseline graph display.

Under the graph, there is a legend with the curves and points shown in this particular graph. The legends vary between different
functions.

The legends by functions:

o
— Alarm — Warning 2 Warning 1 E
Baseline € Max/Min measurement 4 Mean of distribution 4 Mean + 3 standard deviation %
2
w

lllustration 214: Stator Function
— Alarm — Warning 2 Wamingl 2
,'\sasetme ¢ Max/Min measurement & Mean of distribution & Mean + 3 standard deviation §
GJ

lllustration 215: Stator Function when the Drive Supports Resonance Active and Resonance Load
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o
== Alarm High Warning 2 High Warning 1 High NS
~
= Alarm Low Warning 2 Low Warning 1 Low ._°g
"' Baseline ® Max/Min measurement # Mean of distribution 4 Mean % 3 standard deviation S
[

Illustration 216: Load

= Alarm Warning 2 Warning 1
Baseline # Max/Min measurement # Mean of distribution # Mean = 3 standard deviation

e30bi877.10

lllustration 217: Vibration/Vibration 1/Sensor 1, Vibration 2/Sensor 2, Sensor 3, Sensor 4

Interpolation type for functions
It is possible to select the interpolation type for the current function:

Baseline € Max/Min measurement

e30big878.10

Interpolation type @® — QI

Generate thresholds based on selected baseline

Each function has its own value. Selecting a value different from the current one triggers a write to the drive for parameter 46-13
Interpolation Type. During the write, the page is disabled. If the write succeeds, the page is enabled and the interpolation type is
applied to the graph of the current function.

£100 o 9
5 ()}
i ®
2 5
o
m
Q
o
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 R.EM ’
- Alarm warning 2 Warning 1
Baseline <+ Max/Min measurement # Mean of distribution # Mean + 3 standard deviation
Interpolation type QO @I Alarm time, 5 100.00 |(0..60K)

If the write fails, the page is enabled, the previous selected type is restored, and a red frame appears around both selections to
signal and error. The error is also logged in the MCT 10.log.

Interpolation type E‘) — O d

e30bi880.10

Parameter Group 46-1* Timing contains alarm and warning time parameters.

o
Alarm time, s 110.00) |0..60K) 5
Warning 2 time, s 110.00 (0.60K) 3

[
Warning 1 time, s 110.00 1(0..60K)

Each function has its own values. The values are decimal with 2 numbers after the point.

There is a set of parameters related to thresholds generation. These parameters are grouped as Generate thresholds based on selected
baseline/Generate thresholds based on baseline.
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Generate thresholds based on selected baseline <:| =
Baseline statistics to use Mean + 3 Standard Deviation g
Alarm Copy from baseline statistics applying offset, % |50.00 (0..100) :.ao
Warnings Copy from baseline statistics applying offset, % %
for warning 2 |20.00 (0..100)
for warning 1 10.00 (0..100)

Generate using actual baseline
¥ Affects all functions

Some of the content depends on the selected function. All parameters are separate for each function, except for the Generate using
actual/previous baseline/Generate command parameter.

If the drive does not support thresholds generation from previous baseline, thresholds are always generated using actual baseline.

Thresholds

o
s
Stator Load Vibration 1  Vibration 2 8
= «©
Display options  _ 3
(=3
oM
100 [J]
£
£
]
-]
=
0 8.0 84 0084 00" 88 00~ 84 00~ 64 o0 4 0 e 00l 5 00 64 007 04 00/ 4 00 88 00 4 o048 00 44 00" 84 o0 B o0~ 4 o 8 o0
T —, T T R S T S T e
275 450 625 8O0 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 RPM ‘
— Alarm Warning 2 Warning 1
Baseline # Max/Min measurement # Mean of distribution # Mean + 3 standard deviation
Interpolation type ® -~ - Alarm time, s 10.00 (0..60K)
Warning 2 time, s 10.00 (0..60K)
Warning 1 time, s 10.00 (0..60K)
Generate thresholds based on baseline
Baseline statistics touse ~ Mean
Alarm Use absolute value, % 65.00 (0..100)
Wamings Use absolute value, %
for warning 2 |40.00 (0..100)
for warming 1 10.00 (0..100)
Generate
¥ Affects all functions
Home Moritoring

Some parameters are editable for all the functions:

«  Valid values in Parameter 45-30 Baseline Statistics:
- Mean.
- Maximum/Minimum.
- Mean 3 Standard Deviation.

«  Valid values for Parameter 45-32 Alarm Mode. The values are valid for all generation modes.
- Use absolute value, %.
- Copy from baseline statistics applying offset, %.
- Copy from baseline statistics applying factor.

«  Parameter 45-31 Warnings Generation Mode.

«  Parameter 45-45 Generate Button.

Stator function-specific parameters
Stator function-specific parameters (stator resonance active and resonance load only appear if supported by the drive).
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Baseline statistics to use Mean

Alarm Use absolute value, % v | |0.00 (0..100)
Warnings Use absolute value, % v
for warning 2 (0.00 (0..100)
for warning 1 |0.00 (0..100)
Stator resonance active Copy from baseline statistics applying offset, % i0.0D J (0..100)
Stator resonance load Use absolute value, % v |0.DD ‘ (0..160)

«  Parameter 45-33 Alarm High.
«  Parameter 45-34 Warning S2 High.
«  Parameter 45-35 Warning S1 High.

e30bi889.10

«  Parameter 45-60 Active Threshold. This parameter is always on Offset-mode and cannot be changed.

«  Parameter 45-61 Load Mode.
«  Parameter 45-62 Load Threshold.

Load function-specific parameters

Baseline statistics to use Mean

Alarms Use absolute value, %

Warnings Use absolute value, %

«  Parameter 45-33 Alarm High
«  Parameter 45-38 Alarm Low
«  Parameter 45-34 Warning S2 High
«  Parameter 45-37 Warning S2 Low
«  Parameter 45-35 Warning S1 High
«  Parameter 45-36 Warning S1 Low

Vibration/sensor function-specific parameters

Baseline statistics to use Mean

Alarm Use absolute value, %

Warnings Use absolute value, %

«  Parameter 45-33 Alarm High
«  Parameter 45-34 Warning S2 High
«  Parameter 45-35 Warning S1 High

Monitoring button

for alarm high [0.00 | c0..

160)

for alarm low |0.00 | (0..100)

for warning 2 high ‘c.un (0..160)
for warning 1 high |0.00 (0..160)
for warning 1 low 0.00 (0..100)
for warning 2 low |0.00 (0..100)

| |0.00 | (0..100)

for warning 2 |0.00

(0..100)

for warning 1 \0.00

(0..100)

The Monitoring button at the bottom of the page opens the Monitoring page.

€30bi890.10

e30bi891.10
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e30big892.10

Monitoring

8.11.7.1 Thresholds Generation

To initiate the threshold generation in both the plug-in and then drive, click the Generate using actual/previous baseline button. The
drive generates new thresholds for all functions, not only for the selected one. Generation is performed using the user-provided
settings in the Generate thresholds based on selected baseline area of the window. The process consists of 3 stages. During the whole
process, the page is disabled. The stages are as follows:

+  Write stage:

Thresholds

e30big893.10

enedita tirscholts hesad on ssierer fwsslne

previou

- Astatus message Waiting for generate completion... appears.
- If using the actual baseline, parameter 45-45 Thresholds Generation is written to the drive with the value [1] Generate Now.

- If using the previous baseline, parameter 45-45 Thresholds Generation is written to the drive with the value [3] Generate Now -
Previous.

- If the write is successful, the next stage activates:
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Waiting for generating completion stage: While the status message remains, continuous polling of parameter 45-45
Thresholds Generation starts. If the polled value is either [1] Generate Now or [3] Generate Now - Previous, polling contin-
ues. If the polled value is [0] Off, polling stops and the next stage activates.

- Graph data polling stage:

Thresholds

e30big94.10

Generate thresholds based on selected baseline

previous

The status message changes to Reading data.... Single polling of the following parameters starts:

- Parameter 46-09 Monitoring Speeds.
- Parameter groups 46-2* to 46-7* if they are present in the drive.

If using previous baseline, also previous baseline parameters are polled as these may have been overwritten. When poll-

ing is finished, the status message is replaced by a rebuilt graph with the polled values for each function. The page is
enabled.

If errors occur in any of the stages, it is logged to the MCT 10.log. The page is enabled and a generic error message appears.
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o
Thresholds -
wn
(o)}
X
Stator load Sensor1 Sensor2 Sensor3  Sensor 4 g
m
[
Error occurred. Please check logs for details.
Interpolation type ®— Or Alarm time, 5 10.00 (0..60K)
Warning 2 time, § 110.00 .(l)..s(lK)
Waning 1 time, s 10.00 (0..60K)
Generate thresholds based on selected baseline
Baseline statistics to use Mean + 3 Standard Deviation
Alarm Copy from baseline statistics applying offset, % 4.00 (0..100)
Warnings Copy from baseline statistics applying offset, %
for warning 2 |2.00 (0..100)
for warning 1 |1.00 (0..100)

An error occurred

Monitoring

Generate using previous baseline is only available if the drive supports [3] Generate Now - Previous in parameter 45-45 Thresholds Gen-
eration. If [3] Generate Now - Previous is missing, thresholds are always generated using the actual baseline data.
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Thresholds

Vibration

for generate completion.

Alarm time, s

Warning 2 time, s

Warning 1 time,

Generate thresholds based on baseline

tiCS 10 use Mean + 3 Standard Deviation

Copy from baseline statistics applying offset, % +  60.00
Copy from baseline statistics applying offset, %
for warning 2 |40.00

for warning 1 |20.00

opy from baseline statistics applying offset, % 56.00

ance load Use absolute value, % 48.00

0.00

0.00

6000.00

..100)

Generate

¥ Affects all functions

Home

Illustration 218: Write Stage

0..60K

Monitoring

e30bi896.10
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Thresholds

e30bi897.10

Generate thresholds based on baseline

Mean + 3 Sta

Illustration 219: Graph Data Polling Stage
8.11.7.2 Numeric Parameters Editing

Each numeric parameter is represented by a text label, an edit box, and a valid range display:

Alarm time, |0.00 (0..60K)

e30big898.10

The valid range is taken from the minimum and maximum of the corresponding parameter in the ParamDLL. The numbers in the
range are shortened by using an Sl suffix (K, M, G). If the resulting number is not precisely equal to the original, for example 60K
60200, the number is shown with a = in front.

When a value is edited, the change is not written to the drive immediately. Instead, the edit box enters edit mode with 2 buttons for
committing (green tick) or reverting (the red cross) the change:

Alarm bme, s 1|I'II'I W ler' i )

e30big899.10

This is necessary for freely erasing the current value and entering the new value as the intermediate input can be out of range or
invalid.

Clicking the commit button or pressing [Enter], triggers the write to drive. During the write, the page is disabled (grayed out with all
the control being inactive). If the write succeeds, the page is enabled, the commit and reject buttons disappear, and the value is
normalized (required decimal points are added if missing). If the write fails, the page is enabled and the edit box is surrounded by a
red frame. The frame disappears with the next edit.

Clicking the Revert button or pressing [Esc], restores the value in the edit box before starting the edit. The commit and reject but-
tons also disappear.

If the entered value is clearly invalid (empty or cannot be converted to a number), the edit box is surrounded by a red frame and the
commit button is disabled:
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Alarm time, s v Xo.600) 2
o
%
Alarm time, s i v X] (0..60K) b

The entered value can also be out of the valid range. In this case, the edit box is surrounded by a red frame, but the committing is
still possible.

Alarm tma, & $0001| 4 x:(u..nur..j

e30bi901.10

The ParamDLL and the drive decide if the entered value is valid. The committing process is the same as described above.
For threshold point editing on the graph, everything written in this section applies with the following additions:

«  The point position on the graph is updated by committing the entered value (not while entering it).
«  Reverting restores the previous position of the edited point (before start of the edit) and exits the edit mode.
«  Clicking anywhere on the graph canvas is identical to reverting.

« A successful write to the drive exits edit mode. If the write is not successful, the edit box remains surrounded by a red frame.

8.11.7.3 Choice List Parameters Editing

Each parameter in a choice list has a text label and a drop-down showing the current value.

=
o
Baseline statistics to use Mean w s
]
[
The drop-down contains the valid values for the parameter.
o
Baseline statistics to use -
a
e}
Alarm Maximum / Minimurm %
Mean + 3 Standard Deviation
Wamings

When a parameter is selected in the menu, it is automatically written to the drive. During the write, the page is disabled. If the write
succeeds, the page is enabled and the drop-down shows the selected value. If the write fails, the page is enabled, the previous value
is restored in the drop-down, and a red frame appears around it highlighting the error. The error is also logged to MCT 10.

Making a selection in the Alarms, Warnings, and Stator resonance load menus, triggers more pollings of dependent parameters:
«  For Stator, Vibration/Vibration 1/Sensor 1, Vibration 2/Sensor 2, Sensor 3, Sensor 4:
- On Alarms change: Parameter 45-33.* Speed Points is polled and limits updated (* = specific function's index).

- On Warnings change: Parameter 45-34.* Threshold Config and Parameter 45-35.* Baseline Statistics are polled and limits upda-
ted (.* = specific function's index).

«  Forload:
- On Alarms change: Parameter 45-33.1 Speed Points and parameter 45-38.1 Alarm High are polled and limits updated.

- On Warnings change: Parameter 45-34.1 Threshold Config, Parameter 45-35.1 Baseline Statistics, parameter 45-36.1 Warning
Mode, and 45-37.1 Alarm Mode are polled and limits updated, for example as shown below.
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Alarms Use absolute value, % v E
for alarm high ‘W| (0..%655) ‘};
for alarm low ‘D.Dl | (0..100) %
Warnings Use absolute value, % v
for warning 2 high |30.00 (0..2655)
for warning 1 high [20.00 | (0..655)
for warning 1 low 20.00 | (0..100)
for warning 2 low |30.00 | (0..100)
Alarms Copy from baseline statistics applying factor > g
for alarm high |2.00 (1.01..3) ;C’DT
for alarm low {1.00 (0.01..1) %
Warnings Copy from baseline statistics applying factor ~
for warning 2 high |1.60 (1.01..3)
for warning 1 high |1.40 (1.01..3)
— e—
for warning 1 low |0.80 (0.01..1)
for wamning 2 low ﬂ (0.01..1)

—

- On Stator resonance load change - parameter 45-62 Load Threshold is polled and limits are updated.

Stator resonance load Use absolute value, % ~ | 10.00 (0..160)

e30bj061.10

8.11.7.4 Thresholds Page when Auto-configuration is Selected

The following view appears when the function Configure the monitoring settings, then apply them automatically once a baseline is
created has been selected on the Auto-configuration setup Page.
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o
Thresholds g
Stator Load Sensor 1 Sensor 2 Sensor 3 Sensor 4 %
Interpolation type @ — O I~ Alarm time, s 110.00 |(0..60K)
Warning 2 time, s _10.00 | (0..60K)
Warning 1 time, s 110.00 [(0..60K)

Generate thresholds based on selected baseline

Baseline statistics to use Mean + 3 Standard Deviation ~

Alarm Copy from baseline statistics applying offset, % ~ 600 _ (0..100)
Warnings Copy from baseline statistics applying offset, % ~
for warning 2 |4.00 | (0..100)
for warning 1 3_2.00 (0..100)

After Baseline is created, these settings
will be applied automatically

Home Back Create Baseline

As baseline has not yet been run, there is no graph.
Clicking Create Baseline, sets parameter 45-45 Thresholds Generation to option [2] Auto Generate.

«  If writing to the drive is successful, the Baseline Progress Page opens and the baseline creation starts.
«  If writing to the drive fails, no navigation is done, and an error message (An error occurred) is shown.

Clicking the Back button will not discard any changes made on this page.

8.11.8 Monitoring Page

Use the functions on the Monitoring page to track the current value of a function on a graph.

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 205



VLT® Motion Control Tool MCT 10

Danifi

Operating Guide Plug-ins
. - 2
Monitoring 5
8
Stator Fault Load Sensorl Sensor2  Sensor3  Sensor 4 §
[
Display options
= 160.00
-
§ 144.00 A L > - - > - > > L L o »: o ]
30.00 -
20.00
0.20- A R N R 3 Fuow GG
1500
I T T T T T T T T T T T T T T I. T T T 1 Speed
275 450 625 800 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 RPM !
= Alarm High Warning 2 High
XC t Val
— Alarm Low Warning 2 Low urrent Velue
Monitoring function Alarm & Waming v
Home Edit Thresholds

On page open, the following data is polled from the drive to fill in the value of the Monitoring function field on the page and creat-

ing the points on the graph.

+  Graph speed steps (the values on the X axis): Parameter 46-09 Monitoring Speeds.

+  Graph threshold points: All the parameters from parameter groups 46-2* Stator (46-23 Resonance Active and 46-24 Resonance
Load only if available in drive), 46-3* Load, and 46-4* Vibration. Parameter groups 46-5*46-6* and 46-7* are also included if they

are available in the drive.
«  Parameter 46-13 Interpolation Type (applies to the graph).

«  Parameter 45-00 Monitoring Function.

The first 2 bullets in the previous list include array parameters indexed by speed steps, while the last bullet includes array parame-

ters indexed by vibration function.
Parameters indexed by speed step

« 0=Stator
« 1=Load
« 2 =Vibration/Vibration 1/Sensor 1

« 3 =Vibration 2/Sensor 2 (if present in drive)

4 = Sensor 3 (if present in drive)

5= Sensor 4 (if present in drive)

Parameters indexed by vibration function

0 = Vibration 1/Sensor 1
1 = Vibration 2/Sensor 2
2 =Sensor 3 (if present in drive)

3 =Sensor 4 (if present in drive)
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The content on the Monitoring Page depends on the selected function. The available functions are:

. Stator Fault

«  Sensor1
« Sensor2
- Sensor3
+ Sensor4

Stator Resonance Active and Stator Resonance Load only appear if supported by the drive. To distinguish these functions from the
ones on the Thresholds page, those are referred to as CBM functions, whereas the functions on the Monitoring Page are referred to
as monitoring functions. Each monitoring function has its own tab:

Monitoring

e30bi%906.10

Stator Fault Load Sensor 1 Sensor 2  Sensor 3  Sensor 4

If the drive only has Vibration 1 and Vibration 2, the corresponding tabs appear:

s o
Monitoring g
Stator Fault ~ Stator Resonance Active  Stator Resonance Load  Load  Vibration1  Vibration 2 %
R
[
If the drive only has Vibration, the corresponding tab appears:
4 = o
Monitoring e
&
Stator Fault ~ Stator Resonance Active  Stator Resonance Load Load  Vibration g
@
The monitoring graph is at the top of the tab.
=4
Monitoring g
=)
Stator Fault Load Sensor 1 Sensor 2 Sensor 3 Sensor 4 §
(4
Display options
£ 160.00
";144 00
8144
3000 { e — p—
20.00 A0
0.20- L Y L LE R LRl Ry T e e Y TR Il L EEl EEr )
1500
T T T T T T T T T T T T T T T T T T T 1 SDEECI
275 450 625 800 975 1150 1325 1500 1675 1850 2025 2200 2375 2550 2725 2900 3075 3250 3425 3600 RPM i
= Alarm High Warning 2 High Warning 1 High
i i X Current Value
— Alarm Low ‘Warning 2 Low Warning 1 Low
Monitoring function Alarm & Warning 2

| Home Edit Thresholds

The scale of the Y axis is selected so that any possible value of the shown points and current data fits the graph canvas (based on
the minimum and maximum of the point parameters).
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#[160.00 -

e30bi910.10

J0.00 —

3135 o L

21:35

2504 %
LR
200

The X axis is the speed. It is divided into evenly distributed speed step values:

o

31.35 P ————— O — OGO —T———O—0 -
21.35 -
]

Qo

2.39 oo G n Pue @un Guw @un Gucn Gucn Gu o Gon Gocn Gun e e Gun Gun Puon (G nGoon s G 2
0 [

[ T Ton ol ) T 1 T T . \— T T T 1 I St
200 300 400 500 600 700 800 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2000 2100 REM ‘

The blank space between the minimum/maximum value and the edge of the canvas is left for the current speed value and callout
lines of the current data.

31.33 A —y
21.35 -

$
1
e30bi912.10

E:Eﬂ il }_il. m g m fgm
0

1 [
200 300 400

Doing a mouseover on a point shows the value of that exact point.

e30bi935.10

J0.00

It is also possible to show all point values at once using a display option:
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| Display options _
> ¥ Alithreshold point values

€30bi936.10

— ® ® > » ®
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Under the graph, there is a legend showing the curves and points in the particular graph. The legends vary between different func-
tions.

- Wy L | O Ve

e30bi937.10

Illustration 220: Legend for Stator Fault, Vibration/Vibration 1/Sensor 1, Vibration 2/Sensor 2, Sensor 3, Sensor 4

— X s valie

e30bi938.10

Illustration 221: Stator Resonance Active, Stator Resonance Load (Only Appear if Supported by the Drive)

— Alarm High = Warning 2 High Warning 1 High

X Current Value
— Alarm Low Warning 2 Low Wamning 1 Low

€30bi939.10

Illustration 222: Load

The graph shows the current data which is continuously polled from the drive.
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60.86 -
50.86 -

40.86 -

0.00 - X

i | |
200 300 400

The data consists of:

The current speed in RPM (parameter 16-17 Speed RPM, common for all functions).

e30bi914.10

60.86 1

20.8B6 4

40.86 A

0.00 —| X
_E} 360
[ J |
200 300 400

«  The current function value (parameter 45-13 Actual Monitor Value with the index of the selected function).
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00.86 -

50.86 -

40.86 -

6.83 - X
0.00 —

360
| | |

200 300 400

«  The alarm and warning thresholds for the current speed (parameters 45-10 - 45-12 and parameters 45-14 — 45-16 with the index
of the selected function. If the current function does not support a threshold (for example, the "low" thresholds for all the func-
tions except for Load), it is not polled.
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e30bi916.10

6.83 - X,
0.00 —

| | I
200 300 400

There are dashed callout lines of corresponding color that visualize the position of each threshold or the current value for the cur-
rent speed. In the intersection of the current speed and value, a green cross is drawn.

Monitoring function indexes

« 0 =Stator Fault

« 1 =Stator Resonance Active

« 2 =Stator Resonance Load

+ 3=Lload

« 4 =Vibration/Vibration 1/Sensor 1

«  5=Vibration 2/Sensor 2 (if present in the drive)
«  6=Sensor 3 (if present in the drive)

« 7 =Sensor 4 (if present in the drive)

Below the graph, select the monitoring function. The values in the dropdown list reflect the options in parameter 45-00 Monitoring
Function.

= Alarm Low Warning 2 Low

e30bi917.10

Monitoring function Alarm & Warning W

The monitoring function dropdown list works in the same way as the choice list parameters on the Thresholds Page. The parameter
is indexed by CBM function:

« 0 =Stator (common value for Stator Fault, Stator Resonance Active, and Stator Resonance Load functions)
+ 1=Load

« 2 =Vibration/Vibration 1/Sensor 2

« 3 =Vibration 2/Sensor 2 (if present in the drive)
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« 4 =Sensor 3 (if present in the drive)
«  5=Sensor4 (if present in the drive)

The Edit Thresholds button at the bottom of the page opens the Threshold Page.

Speed,
1800 1900 2000 2100 REM

e30bi918.10

X Current Value

Edit Thresholds

8.12 Service Log
The Service Log plug-in is available offline. It enables reading from the drive in the right view of the 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

Illustration 223: Read from Drive Overwrites Log Files
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9 Support of VLT® Wireless Communication Panel LCP 103

9.1 Introduction

MCT 10 Set-up Software supports the VLT® Wireless Communication Panel LCP 103. There are 2 different approaches depending on
the MCT 10 version used.

9.1.1 Using LCP 103 with MCT 10 Set-up Software Basic Version
Procedure

1. Right-click the drive that has the LCP 103 plugged in.

2. Select Update WIFI LCP firmware.

3. Inthe dialog box, select a file (*.bin is already selected).

o

=)

Hlenatne ~  [Binary files (b} - o
S [ee}

| Open [+ [ Cancel | 5

D

lllustration 224: Dialog for Selecting *.bin Files

4, Press[OK].
When the procedure is completed, the writing starts and the progress is visible.

Customizing drive [

Status
» Identified drive: "FC-302 06,03 1. 10kW (P1K1)"
/ Drive is in boot mode
~ Reading drectory contents succesdad

e30bt880.10

Sendng file WiFiGateway.bn to drive...

0% 100%

lllustration 225: Progress Bar Showing While Writing to the Drive

If errors occur, they are shown in the Customizing drive dialog box. If writing is successful, the dialog box closes automatically.

9.1.2 Using LCP 103 with MCT 10 Set-up Software Advanced Version
With the advanced version of the MCT 10 Set-up Software, the Drive File Manager Plug-in can be used for connecting the LCP 103.
Procedure

1. Inthe offline drive, select Drive File System.
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2. Right-click in the right window and select Import File from the context menu.

_ﬁ-ﬁqarms =
+} Smart Logic 9,2
I Drive File System r =]
.28 Maotor e S
Import File 3
Export File
Drive File Manager
Reinitialize Drive
Go To Normal Mode
3. Inthe dialog box, select binary files (*.bin).
. | =
TIET] X
e JIng) s}
pplication Setup Wizard files (*.saz) 8
Splash Screen Files (*.splash) 157}
Al Files ) @
4. Select the correct binary file.
Selecting a wrong file issues an error message.
-~ =
T— v
MCT 10 Set-up Soft.., SRR | ¢
S
(52}
[}
g Invalid File
After a successful file import, the Drive File System shows information about the file.
7 I o
i | b 0 g ) —
il e %
File Mame Type Size g
Wiyar Lcp wifilep 105360 bytes 3

5. Click the Drive File Manager icon.

EA

6. Viathe Drive File Manager, write the *.bin file to the drive.
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10 VLT® Software Customizer

10.1 Introduction

The VLT® Software Customizer is available from MCT 10 Set-up Software 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:
«  SplashScreen: Add a custom logo that is shown during initialization of the drive. The SplashScreen supports:
- Jpeg.
- png.
- bmp.
- gif.
« InitialValues: Define unique parameter default values based on application needs in a customer-specific initial values (CSIV) for-
mat. Every time the drive is initialized, it starts with the custom values.

«  SmartStart: Create custom SmartStart wizards that guide through predefined application steps, which simplifies the commis-
sioning 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 cre-
ated 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.

=4
Write to drive ;‘:L;;tor %
3
[0
VLIT. 1 B %=
3 Settings
Software Customizer 1 9
Illustration 226: Tool Tips for Navigation and Support

=
® :
- -
Software Customizer 3

Illustration 227: 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.

Illustration 228: Button for Opening Available Functions
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New from blank
Select from library

e30bt885.10

Wipe Original

Illustration 229: Example of Available Options for a Feature

10.1.1 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 A
(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, BMP, GIF.

Lai nger — 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 a Customer Specific Initial Values (CSIV) format. i

Smartstart — Create custom Smart Start wizards that guide the user through
predefined application steps which simplifies the commissioning process,

Activation key

Illustration 230: Dialog Box for Entering the Activation Key

10.1.2 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.

Do not display

Illustration 231: Disclaimer

Click OK to make the disclaimer disappear until the next restart of MCT 10 Set-up Software.
To avoid seeing the disclaimer at each start-up, tick the Do not display again.

10.1.2.1 Changing the Disclaimer Settings

The settings for the disclaimer can be set at a later point.

Procedure

e30bt886.11
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1. Select Settings in the top menu.

m®
Software 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 ﬁ

e30bt889.11

v Show disclaimer at start of every session

Cancel

10.2 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.

10.2.1 Creating New from Blank

Procedure

1. Select New from blank to open the editor with an empty project.

VLY.
Software Customizer

e30bu987.10

SplashScreen - Preserve original

. New from blank
No image

Select from library

Wipe Original

Import
LanguageChanger - Preserve originals s

No dictionaries

InitialValues - Preserve original
No table

SmartStart - Preserve original

No diagram

lllustration 232: Selecting New From Blank
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e30bt890.11

Illustration 233: Empty Project in Editor

2. Use the different tools in the menu to create the drawing. Width increases/decreases brush line thickness, left mouse but-
ton is for freehand line, right mouse button for straight lines.

Width of )
brush o Continues cancel

draw Eraser tosave workflow

e30bt891.11

Clipboard

Redo Brush  Clear  Zoom of LCP area

Illustration 234: Drawing Tools

3.  When finished, click Continue.

4. Inthe dialog box, enter a file name and click Finish. Clicking Back returns to the editor, clicking Cancel cancels saving of the
file.

New SplashScreen Image
Title:

e30bt892.11

| <sack El o

Illustration 235: Dialog Box for Saving a SplashScreen Image

10.2.2 Selecting 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.

10.2.3 Import

The import function allows import of:
+ Jpeg.

©Jpg.

+ bmp.

«  png.

. tif.

. gif.
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«  spla.
« splash.

Atimport, 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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lllustration 236: SplashScreen with Original Threshold Value
EEEEEEEEEEEEEEEE =
EEEEEEEEEEEEEEEE
EEEEENEEENEEEEEEE (o))
NN
_= 8
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[ Keep aspect ratin

Threshold vakse:

lllustration 237: SplashScreen Improved with Higher Threshold Values

The quality of the picture can be improved further by using the brush.

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 221



VLT® Motion Control Tool MCT 10 M

Operating Guide VLT® Software Customizer

e30bt896.10

E" -
z .;5"' F s ¢ ==-_
=" HEEE=.-=.IEE-==; =E-==---=....

lllustration 238: 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

lllustration 239: SplashScreen and Preview Added to Project

Adding a SplashScreen to the project, changes the menu to offer the functions in Illustration 240.
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New from blank
Edit
Select from library

e30bt898.10

Import

Rename

Open Folder

Illustration 240: Functions in the SplashScreen Menu

10.3 LanguageChanger

The LanguageChanger enables editing or creating a language by translating group names, subgroup names, help texts, and param-
eter names.

When there is no file in the project, the menu is the same as in SplashScreen.
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=4
® 3
5
Software Customizer 8
[
SplashScreen - Preserve original
No image
New from blank
Select from library
LanguageChanger - rseve g
InitialValues - Preserve original
Wipe Originals
No table
SmartStart - Preserve original
No diagram
Illustration 241: Overview of the LanguageChanger Menu
10.3.1 New from Blank
Selecting New from Blank opens the editor.
The editor contains tooltips about the Base Dictionary and the Base Dictionary Function.
f* R 1f your new dicBionary will be in English or a version ofit, —
Initialize New Dictionary ﬁ just click Start bution to proceed. @
f your new dichionary will NOT be in English, select the _%‘
" ot base dicbonary that speaks the same, or almost the 2
New LanguageChanger Dictionary @ ’ e e S e |
Start button.
If suitable hace dictionary for your new prospective
Base Dictionary: Base Dichionary Function: language could NOT be found, your goal will be
S G intematonalzation beyond factory language padk, in
Engich - | Blanks fall back to base (default) » | which case you should dick Start whil leaving base
i dhehanary selecnon to Engich,
You can rely on default bace function that will gve best
creational Start n MOSt USECasss, Please see tooltip of
Base Duwhonary Funchon for alternatve inbalration
L. methods.

In ali common usecases, ¢

which case any remammng g

selected base

If in addition, you prefes to copy all texts over

can do 3o by selecting “Prefill new dictionary from base

You can also select "Shew base content for reference anly”™ in which
case original texts are shown in you ted language, but the gaps
in your dictionary will fall back to factory English

Note that, you can always

hange the language n which editor

shows onginal texts via Advanced Settings of &

affect the content of your dictionary n

fallback language

Illustration 242: Tooltips in the Editor
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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 Diction-
ary. If selecting Blanks fall back to base, the LanguageChanger leaves the translation field empty.

Parameter group display name:

e
Main Menu §
2
2
v
Illustration 243: Example of Base Dictionary set to English
Parameter group display name: =
Hauptmend Fallback to factory German E
2
o
m
[

Illustration 244: 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

Illustration 245: Example of Prefilled Translation Field with English Base

Parameter group display name:

Hauptmeni Hauptmenu

e€30bu269.10

Illustration 246: Example of Prefilled Translation Field with German Base

After selecting Base Dictionary and Base Dictionary Function, and after pressing Start, the LanguageChanger opens.
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fg LenguageChanger (FC-302 08.10)
New LanguageChanger Dictionary - Untitled .0

Mariorgs show progress of modfication

B searchriter B advanced sengs

+ F MainMenu

peration / Display

ad and Matar Parameter group display name:
«** Brakes Main Meru

-** Reference / Ramps

oo

Help text:

Presents a choce st with full sccess to
o8 parameters arranged  logeal
wouon

ata Readouts
ostion Feedback

ata Readouts 2

-** Appl. Functions

23.** Time-based Functions

30-** Special Features

0 o 0 o o g B B 6 S R R Y R K9 R 8Y BY

40-*" Spedial Settings

-

-+ Unit Readouts
ick Menus

Q1 My Personal Menu
P 07 Ouick Setun

.
wf)
=) o =

Left view with parameters

Original Texts

lllustration 247: Overview of the LanguageChanger

e30bu270.10

P oxiausy

Y

Right view with what can be modffiedftransiated

New dictionary

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.

. Advanced Settings

X Cancel

Language name on LCP English_Australia

Illustration 248: Language Name on LCP

e30bu272.10

Illustration 249: Language Name Shown on the LCP

e30bu271.10

Once Language Name on LCP is set, it is possible to start modifying and translating.
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Not all parameters can be modified/translated. Parameters shown are the ones that can be modified or translated.

If clicking Cancel, a dialog appears.

Are You Sure you want to cancel?
Your edits will be lost.

e30bu274.10

lllustration 250: 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.

Continue >

"l VLT® Software Customizer | =
N
Edit LanguageChanger Dictionary é
Title: ¢

< Back Finish Cancel

lllustration 251: LanguageChanger Project Name

The name is for the specific LanguageChanger project and is shown on the dashboard.

LanguageChanger (1) - Preserve originals
—_ EnglishAustralia

E Revision; #2  13.12.201701:08:41

lllustration 252: LanguageChanger Dashboard with Project Name

e30bu277.10

10.3.2 Search Filter

To easily find parameter names or texts to be translated, click the Search filter button.

Close Filter

Search text: [] Match case

e30bu278.10

Search from: [Ong'wai texts and my dictionary ']

Illustration 253: Search Filter

Select to search in:
«  Original texts and new dictionary,
«  Original texts only, or

« New dictionary only.
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For example, searching for motor power only shows the parameters that contain motor power in the name or in the help text.

2 o .
: L ai
Sharch tott Moy e B biatis case | Language name on LCP English_Australia %
o
| Search from: Louppd_um and my dictionary 'J . i v 2
4 F MainMenu Motor Power kW] Fallback to factory Englsh ﬁ O (Audit)
* ? 1-** Load and Motor Text [ID 773
4 F 1-2* Motor Data
& 11201 Motor Power kW] b
F 1121) Motor Power [HP) s = L p— 5
nominal mo! wer allback to factory Englist 1
&G 4+ Limits / Warnings i Wid s et iata, g . P [ ok (auat)
?13-“Smarllngi( Note: Changing this parameter will
affect the settings of other
? 16-** Data Readouts parameters.
Text [ID 774]
Illustration 254: Search Result for Motor Power
10.3.3 Advanced Settings
Advanced settings contains tooltips for each possible setting and is helpful when creating a dictionary.
e
e . P
Hide Settings g
3
D
Language name on LCP English_Australia

Show original texts in: [Erﬁsh v ]
Markings show progress of: @ Modification Translation

("] Markings ignore audit

|| Enable audit trail of read only texts

[¥] Show only parameters of project drive

["] setlanguage number [201..254]

C++ Locale ID english-uk
Windows Locale ID 2057
Unicode Lanugage ID 9

[ Increase line height

Illustration 255: 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,

lllustration 256: Tooltip Example
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10.3.4 Audit

Clicking Audit accepts the original text as it is and marks it completed without modifications or translations.

10.3.5 Markings

To visualize the progress of translation or creation of a dictionary, LanguageChanger shows different markups.

?
v
7

If Markings ignore audit is selected in the advanced settings, the marking only shows modified texts. All other texts are shown as

?

10.4 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.

Text has not been modified or translated.

Text has been modified or translated.

Text has been accepted as is via the Audit function.
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Illustration 257: InitialValues Menu

®

Software Customizer

No image

No table

No diagram

SmartStart - Preserve original

10.4.1 Creating New from Blank

Procedure

SplashScreen - Preserve original

LanguageChanger - Preserve originals
No dictionaries

InitialValues - Preserve original

1. Select New from Blank to open an empty project in the editor.

Ml B %

e30bt899.10

ﬁ Initial Values Editor

e30bt900.10

New IntialValues Table - Untiled [ e] Continue > X Cancel

Parameter filter | Initial Values

D [Name [Setup1 Setup2 Setup3 Setup4 [unit [« ‘ Apol proiscianince
001 |Language English English English English =

002 Motor Speed Unit RPM RPM RPM RPM

003 |RegionalSettings | i i i i D Sewp Yake
004 | Operating State at Po... | Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=old

010 |ActiveSet-up | set-up1 Set-up1 Set-up1 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 Line1.2 Small | Motor current Motor current Motor current Motor current

022 | Display Line 13 Small_| Power (kW] Power (kW] Power (kW] Power (kW]

023 | Display Line2 Large | Frequency Frequency Frequency Frequency

024 | Display Line3 Large
0250 | My Personal Menu__ |1
0251 | My Personal Menu__ |20
0252 | MyPersonalMenu__ |21
0253 | My Personal Menu |22
0254 | MyPersonalMenu |23
0255 | MyPersonal Menu |24
056 | My Personal Menu__ |67
0257 | My Personal Menu__| 1551

Reference %

Reference %

1551

Reference %

Reference %

Illustration 258: Example of Empty Project
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2. To add parameters, double-click in a parameter and change a value. For example, add German to the CSIV.
ialValies Table —tmtsies - o
el Edit Parameter u —
Parameter filter 001: Language %
D Name Setup 1 Value 8
o [renauage : 1 r—— |
002 Motor Speed Unit RPM Francais =
003 | Regional Settings International il |Dansk
004 Operating State at Po... | Forced stop, ref=old |Fj| Espafiol o
010 | Active Set-up Set-up1 |
012 This Set-up Linked to | Not linked |
020 Display Line 1.1 Small | Speed [RPM] |
021 | DisplayLine1.2 Small_|Motor current | Description |
022 | Display Line13 Small |Power [kW] | | e e N
023 |DisplayLine2 Large |Frequency i
024 | DisplayLine3 Large |Reference % )| I
0250 | MyPersonal Menu__ |1 1 |
0251 | MyPersonal Menu |20 . |
0252 | My Personal Menu 21 2
0253 | MyPersonal Menu |22 2 X
0254 | My Personal Menu 23 2
0255 | MyPersonal Menu |24 3
0256 | My Personal Menu 67 [ —
Illustration 259: Setting a Value for the CSIV File
3. Click OKto add the value to the CSIV file.
o
Parameter filter Initial Values g
[}
D |Name Setup 1 Setup 2 Setup 3 Setup 4 [unit s I Apply,project values 8
001 |Language D Deutsch Deutsch Deutsch E] b
002 Motor Speed Unit RPM RPM RPM RPM
003 | Regional Settings i i i i [10 Setp [value
004 | Operating State at Po.. | Forced stop, ref=old | Forced stop, ref=old | Forced stop, ref=old | Forced stop, ref=old L Setupl DeEutEh
010 | Active Set-up Set-up1 Set-up1 Set-up 1 Set-up1
012 This Set-up Linked to | Not linked Not linked Not linked Not linked
Illustration 260: 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.
i o
Initial Values Editor 2
:
New IntiaValues Table - Untitled e 0 Continue > [
[
Parameter filter Motor
ID  |Name Setup 1 |Setup 2 Setup 3 |Setup 4 [unit |
002 Motor Speed Unit RPM RPM RPM RPM
101 Motor Control Princi... |VVC+ WC+ WIC+ WC+
102 Flux Motor Feedback... | 24V encoder 24V encoder 24V encoder 24V encoder
107 Motor Angle Offset ... |Manual Manual Manual Manual
110 Motor Construction | Asynchron Asynchron Asynchron Asynchron 5
111 Motor Model Std. Asynchron Std. Asynchron Std. Asynchron Std. Asynchron 1
120 Motor Power [KW] 0.25 0.25 0.25 0.25 kW
121 Motor Power [HP] 0.34 0.34 0.34 0.34 hp
122 Motor Veltage 230 230 230 230 v
123 Motor Frequency 50 50 50 50 Hz
124 Motor Current 139 1.39 1.39 1.39 A
125 Motor Nominal Speed |1400 1400 1400 1400 RPM
126 Motor Cont, Rated T... |5.0 5.0 50 50 Nm
129 Automatic Motor Ad... | Off Off Off Off
139 Mator Poles 4 4 4
141 Motor Angle Offset 0 0 0
150 Motor Magnetisation... | 100 100 100 100 %
168 Mator Inertia 0.0000 0.0000 0.0000 0.0000 kgm*
190 Motor Thermal Prote... | No protection No protection No protection No protection -
Illustration 261: Example of Using Filters for Finding Parameters
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To import a parameter available in the offline MCT 10 Setup Software project, click Apply project values.

Apply project values

Illustration 262: Apply Project Values Button

10.4.2 Removing Parameters
Procedure
1. Select the parameter to be removed.
2. Click Reset selected parameter values to default.

e30bt905.10

[ Reset selected parameter values to default

Illustration 263: Removing a Parameter

When resetting a parameter, other parameters may disappear from the CSIV file or change their values due to dependen-
cies.

10.4.3 Saving the CSIV File

All values must be entered in the Initial Values editor before saving the CSIV file.
Procedure

1. Click Continue.

2. Inthe dialog box, enter a file name.

'ﬁ VLT® Software Cu_stm [x=)
New InitialValues Table
Title: CSIV

e30bt906.10

‘ < Back | Cancel

3. Click Finish.

Clicking Back returns to the editor, clicking Cancel cancels saving of the CSIV file.

When saving the CSIV file has completed, a preview of the file is shown in the project along with a date and time stamp.
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InitialValues
csIlv POO1 Setup1

Revision: #1 09.06.2017 02:13:41 SET R =tel

Illustration 264: Preview of CSIV File in Project

10.4.4 Validation of Parameters During Import

e30bt907.10

Parameters are validated during import of a CSIV file. Incompatible parameters cannot be imported and are highlighted. Incompati-
bilities can be caused by, for example, missing parameters or a CSIV file created for a different product series.

R nitial Values Editor el ) e 2

o

< Select other Import IntiaValues Table - FC102 (ol Nel X Cancel 8

2]

8

Parameter filter [ Initial Values 2
D Name Setup 1 | Setup 2 |Setup 3 |Setup4 Unit I Apply project values

001 |Language Deutsch Deutsch Deutsch Deutsch

002 Motor Speed Unit RPM RPM RPM RPM

003 Regional Settings

004 Opesating State at Po... | Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=old  Forced stop, ref=old |

010 Active Set-up Set-up 1 Set-up1 Set-upl Set-upl

02 This Set-up Linked to | Not linked Mot linked Mot linked Not linked

020 Display Line 1.1 Small | Speed [RPM] Speed [RPM] Speed [RPM] Speed [RPM]

LAy Op R Mclorcient,  |Matrcieet . fMoloraen:{Metorcatvent Reset selected parameter values to defaul
Incompatibilities

Description

Unknown parameter in file: 2590.5. Possible reasons: Th nay depend on the an optien, is generated fior another version of the drive.

[ Copy incompatibilities l [

Remove incompatibilities

lllustration 265: 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.

10.5 SmartStart

Use SmartStart to create set-up wizards that make commissioning of the drives easier and faster. The SmartStart wizard is a series of

steps ensuring accurate and efficient motor control.
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®
mSoftware Customizer

e€30bt909.11

SplashScreen - Preserve original

No image

LanguageChanger - Preserve originals

No dictionaries

New from blank

InitialValues - Preserve original
No table Select from library

Import

SmartStart - Preserve original
No diagram

Wipe Original

Illustration 266: SmartStart Menu in Project

In SmartStart, it is not possible to import existing binary files (*.sas files). First, create a wizard model. This model is converted into
WDL scripting language, which is then compiled into a .sas binary file.

The SmartStart feature is based on the Model Drive Architecture® (MDA) standard by Object Management Group (OMG).
MDA

lllustration 267: MDA Logo

MDA? is a set of guidelines for structuring specifications that are expressed as models.

MCT 10 Set-up Software allows OEMs to participate in the process of SAS engineering and specifying Smart Set-up behavior as
model. MDA defines 4 model layers, where the wizard designer operates on layer M1.
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OMG

lllustration 268: OMG Logo

OMG?® is an international non-profit technology standards consortium and is best known for standards distributed computing (COR-
BA) and modeling (UML).

OMG develops standards for a wide range of technologies and industries but does not provide implementations of them.

10.5.1 Creating New from Blank

The SmartStart tool is organized in the following areas:

Palette.
Menu.
Overview.
Properties.

Main/design area.

Procedure

1. Select New from Blank to open an empty project in the editor.

Bl VLT® Software Customizer 2
e = e ol
New SmartStart Diagram - Untitled ® 0 | Continue > [XCance\ >
|| & | | B2 ofs 58 | 3 =% o9 o~ 100% vid i . %
A B et S B R S D T T B S O PN R A LR 5 Overview
e e~ . =
he&ao
(= Elements | -

Starting Point .
o
Parameter (Screen)
@ Branching Point ;
IQ

Junction Point

@ _
L

o

Link

BYSER

: [ Properties

= + Diagram

;“ Property Value
;— Extension =0

: Version 5
L

lllustration 269: Empty Project
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2. Create the diagram in the main/design area.

10.5.1.1 Palette

Zoom In - Left click to

zoom in, shift+left %
click to zoom out, T
drag to zoom to
selection.
T (S Note Add Note, Text or an
ele @ s U -
I::: ol attachment to your
%, Note Attachment o
= design
Zoom Out - Left click
to zoom out, shift
+left click to zoom in.
lllustration 270: Description of Icons in the Menu
= Elements g
. 0 connect it to the g
Starting Point 3
screen that must be
add screen where user shown first.

can revise certain ¢ ‘[P Parameter (Screen)

drive parameter.

add conditional

Branching Point ¢ branching to setup
, flow.
merge multiple
branches into single ¢ @JU"C“O“ Point
one ,
@ Exit Point ¢ quit the setup and
display drive status.
connect screens by Link
links to specify setup ¢ ( e

flow.

Illustration 271: Description of the Elements for Creating Diagrams
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10.5.1.2 Menu

Copy
selection

as Image

e30bt915.10

New SmartStar
Ly |

b 19

Save diagram
Undo as Image file

Delete
selection

Illustration 272: Description of the Elements for Creating Diagrams

e30bt916.10

art Diagral
x|z N | 25

Select All, Select all
Shapes, Select all
Connectors

lllustration 273: Description of the Select Section in the Menu
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User can select to have

o
visible grid, ruler and if g
elements should snap 2
Arrange All, Auto to grid or they can be e
Arrange Selection Size  placed anywhere
New SmartSt A Diagram - Untitled ®0 | Continue > | [ X Cancel |
| x| & m| Nl oot ) 7 ] o~ 100% - & i == About
Select All, Select all Different alignments Displays or Different Show Key Assist
Shapes, Select all for the diagram: hides types of zoom (Ctrl + Shift + 1)
Connectors Left, center, right, ;:::er::ctors Zoom In
up, middle, bottom Zoom Out
Zoom to Fit
Fit to Width
Fit to Height
Fit to Selection
5%
110%
25%
50%
75%
1125%
lllustration 274: Description of Icons the Menu
10.5.1.3 Overview
The overview section gives an overview of the diagram as it starts to grow. The overview makes it easier to navigate.
Qi 0 g TR S A S A P B S R R £ G e .
| s
: >
E: o
3 3
: [S)

[PIPO01 Language

ButtonDown
[FIP002 Motor Speed Unit

ButtonDown

o Y
: [FIP300 Reference Range

ButtonDown E

- r

[EP100 configuration Mode]

ButtonDown

: [ Properties

= [P18@ = 1] [F] Parameter (Screen)

:2 [P1ee = @] Property Value
.| [@P101 Motor Control Principle]  [EIP111 Motor Model|

ButtonDown
ButtonDown

{[BIP110 Motor Construction}

ButtonDown

Illustration 275: Example of Diagram Shown in the Main/Design Area and in the Overview
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10.5.1.4 Properties
The Properties view shows the property of a selected element in a diagram.
[ Properties
[F] Parameter (Screen)

e30bt919.11

Property Value
Choice List Filter -
Custom Name s
Entering L Link
Exiting L Link
Help Text -
Index Filter "
Label Text ¥ POO1 Language
Parameter Id o |

lllustration 276: Example of Properties for Parameter (Screen)

O Properties
L Link

Property Value
Action -
Guard -
Label "® guttonDown
Source @Fuamﬂer Screen
Target [ pacameter Screen
Trigger ® Auto

e30bt920.11

lllustration 277: Example of Properties for Link

10.5.2 Create Diagram

Create a diagram in any of 3 ways:
« Drag and drop the element into the Design area.
«  Select an element by clicking it and then click in the Design area where the element should be placed.

« Leave the mouse cursor for 1 s on the Design area and small elements appear. Then select the needed element.

©@F ® 0O

lllustration 278: Elements for Creating Diagrams

e30bt921.11

It is only possible to have 1 starting point. Once a starting point is inserted in the diagram, the element is grayed out in the ele-
ment list.
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®

5P ® Q@

10.5.3 Create Parameter Screen
After selecting or dropping a parameter screen into a diagram, a Create parameter screen dialog appears.

-
. Create Parameter Screen

Patameter

# 0-** Operation / Display
** Load and Maotor

== Brakes

=* Reference / Ramps

== Limats / Wamings

5= Analog In/Out
& 7-** Controllers
& 8- Comm. and Options
13- Smart Logic
4-+* Special Functions
* Drive Information
& 17-** Position Feedback
o 221-** Appl. Functions

4
& 5 Dsgital In/Out
6

& 23-** Time-based Functions

& 30-*= Special Features

b

Cancel

Illustration 279: Create Parameter Screen Dialog

10.5.3.1 Filter

Filter parameters by typing the parameter name or ID.

r
Create Parameter Screen

-

Parameter:

Motor

=-0-** Operation / Display
—-0-0* Basic Settings

' P002 Motor Speed Unit

#1-** Load and Motor

#-4-** Limits / Warnings

- 14-** Special Functions

Illustration 280: Example of Filtering

Parameter display name:
Motor Speed Unit
Valid choices:

(V] RPM

VI Hz

e30bt922.11

e30bt923.11

e30bt924.10

Filtering the 15t parameter that matches the search and the groups and subgroups where the match is available.

While creating Parameter Screen, it is possible to filter choice lists and index parameters available in the wizard. Make the selection

from Valid choices.
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r
E Create Parameter Screen

-

Parameter:

lang

=-0-** Operation / Display
(=1 0-0* Basic Settings
P001 Language

Parameter display name:
Language

Valid choices:

[¥] English

[¥] Deutsch

[¥] Francais

" Dansk

["] Espariol

[ Italiano

["] Svenska

| Nederlands

Illustration 281: Example Showing Available Languages

e30bt925.10

For index parameters, an index filter dialog box is shown. By default, all possible indices are selected. Use "-" for a range of filters, or

use "," for selecting individual indices. It is also possible to combine the selections.

Parameter Screen Properties

Parameter:
compa
=-13-** Smart Logic
=1-13-1* Comparators
P1310 Comparator Operand
} P1311 Comparator Operator
P1312 Comparator Value

] Parameter display name:
Comparator Value

Index filter:

0-4

lllustration 282: Example of Index Parameter with Index Filter

Index filter:

0,24

Illustration 283: Example of Individual Selection

Index filter:

0-2,4

Illustration 284: Example of Combined Selection

Index filter:

0-2,

Invalid format

o

Illustration 285: Error Message when Filter is Wrong

e30bt926.10

e30bt928.10 e30bt927.10

e30bt929.10
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When the filter is wrong, it is not possible to click OK until the error has been corrected.

10.5.3.2 Customize Parameter Display Name
Parameter names can be customized and shown in the wizard. Type the new parameter name in the field Parameter display name.

' Parameter Screen Properties 5
m
Parameter: %
o
by
= 0-** Qperation / Display « | Parameter display name:
[= 0-0* Basic Settings Mylanguage
PO01 Language ) ;
P002 Motor Speed Unit N oo
i i [#] English -
PO03 Regional Settings = “':?"'h =
lllustration 286: Example of a Customized Parameter Name
5
(o)}
2
o
m
)
lllustration 287: Customized Parameter Name Shown in the LCP
o
m
[=)}
2
o
m
Q

Illustration 288: Example of Customized String Shown in the LCP

A customized name is shown in the diagram and in Properties.

-,
[P]PO01 Select Language of the wizard

lllustration 289: Customized Name Shown in the Diagram
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1= Properties| 9
<
[P) Parameter (Screen) 3
Property Value §
Choice List Filter = ]
Custom Name "= Select Language of the wizard
Entering [ Link
Exiting L Link
Help Text "= This is my help text
Index Filter .
Label Text "= pp01 Select Language of the wizard
Parameter Id =y

Illustration 290: Customized Name Shown in Properties

10.5.3.3 Help Text

It is possible to define help texts for the parameter screens. The maximum character number for a help text is 511. To show a help

text, press the [Info] key on the LCP.

il

Help text

Select the display
language for the
SmartStart wizard

OK | Cancel |

lllustration 291: Example of Help Text

lllustration 292: Help Text Shown in LCP After Pressing Info

10.5.4 Link Screens

Link between screens can be created in 2 ways:
«  Select the Link icon from the palette.

«  Use connectors to link elements.

10.5.4.1 Linking via the Palette

Procedure

e30bt936.11

e30bt938.11
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1. Drag the Link icon and drop it on the element to link from.
Drag down to the element to link to.

Junction Paint
o ®

~—
Exit Point 2 |
o
Lp ~

e30bt939.11

Link [@ POO1 L!anguage]

Illustration 293: Link from the Palette

10.5.4.2 Linking via Connectors
Procedure
1. Select the elements to connect (leave the cursor over the element for connectors to appear).

e30bt940.11

|

LJ

i

(F1P001 Language|

2.  When the connector is shown, drag and drop it on the element to connect to.
When the connection is established, an arrow is shown and a label is added.

e30bt941.11

|EE POO1 Lang uage]

ButtonDown

I@ PO02 Motor Speed Unit]

lllustration 294: Established Connections with Label Added

Double-clicking the link opens the link properties. Use the link properties to add action scripts.
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B Link Properties o] | -
~
| <
[e)}
2
o
m
[J]
|
Action script:
| ‘ p=1 |
Scripting Assistant: Insert parameter initialization |
oK [ Cancel

Illustration 295: Link Properties

10.5.4.3 Action Scripts

Action scripts are for advanced users. Knowledge of the expected format is required.

Use the scripting assistant to create an action script for parameter initialization in any place where parameters are selected from a
list.

Example
« Initialize parameters: P=value.

«  Comments: Comments start with ";".

Action script: =
<

;3 Language: Deutsch p=? 2

Pea1=1 2

; Digital I/0 Mode: PNP

P5SBe=8

Illustration 296: Example of Action Script

The action script is added to the diagram as a label.
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e30bt944.11

([P)P100 Configuration Mode |

ButtonDown

/; Language: Deutsch
Pe@l1=1

; Digital I/0 Mode: PNP
PS2e=0

Illustration 297: Action Script Added to Diagram as Label

10.5.5 Branching

Use branching for having 1 point with several options. Each point has a guard condition that must be fulfilled for that option to be
selected. Click [TODQ] to specify the guard condition.

®

e30bt945.11

[TOoDO]

[PIp100 Configuration Mode |

Illustration 298: Click [TODO]
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E Link Properties “ S’
.Guard: $
p=2 2
o
(52}
[0
Action script:

CK

Cancel

lllustration 299: Window for Defining Guard Conditions

The scripting assistant for guard conditions opens a dialog.
Procedure

1. Select the parameter number.

2. Select the comparison operator.

. | Comparison operator:

3. Select value.

Bl scripting Assistant )
Parameter:
|
0-" Operation / Display +| Comparison cperator:
# 0-0° Basic Settings i= ._|

@ 0-1° Set-up Operations
& 0-2° LCP Display

& 0-3° LCP Custom Readout Value

5 0-4" LCP Keypad [Spesd openioop 3
%-0-5° Copy/Save

# 0-6" Password

4 0-7" Clock Settings
= 1-*" Load and Motor
= 1-0° General Settings
P100 Configuration Mode
P101 Meter Contrel Principle

lllustration 300: Example of the Guard Scripting Assistant

e30bt948.11

e30bt947.11
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Example

Y
([BlP100 Configuration Mode |

e30bt949.11

Buttonlown

[P18@ = 8] [F108 <> B8]

([)P101 Motor Controt Principie| ([Plp111 Motor Model

ButtonDown

But tonbown

lllustration 301: Example of Branching with 2 Options

¥
([F1p100 Configuration Mode|

e30bt950.11

[Pid@ = @) [P100 = 5]

((P)P101 Motor Control Principle| [[PIP111 Motor Model]  ([PJP115 Low Speed Filter Time Const. |

ButronDown

lllustration 302: Example of Branching with 4 Options

10.5.6 Junction

Junction is used for chaining multiple transitions. A single junction can have 1 or more incoming transitions.

e30bt951.11

lllustration 303: Example of Junction with Several Transitions

10.6 Writing to Drive

TURN OFF THE DRIVE
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.
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10.6.1 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

Illustration 304: Menu for SplashScreen

Changing from Preserve Original to Wipe Original issues a notification.

i VLT® Software Customizer Notification —

Wipe Original

o Original SplashScreen Image will be removed
when writing customizations to drive,

lllustration 305: Notification when Changing Setting

e30bt953.11

After clicking [OK], the new setting is shown in the project.

SplashScreen
No image - Wipe original

e30bt954.11

InitialValues

gj] No table - Preserve criginal

lllustration 306: New Setting Shown in Project

SmartStart
No diagram - Preserve original

The settings are individual for each feature. If a feature has a file in the project, this setting is irrelevant and therefore grayed out.
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SplashScreen

Danfoss_Logo
Revision: #1 06.06.2017 01:39:59

e30bt955.11

New from bla

Select from library

Initialvalues
CSIV —— Import

Revision: #3 09.06.2017 02:17:52 R

- Open Folder
_

SmartStart e

Preserve QOriginal

No diagram - Preserve original

Illustration 307: Example of Grayed-out Setting

To make back-up of files in the file system, use the Drive File System and the Drive File Manager.

10.6.1.1 Removing Files
Procedure
1. Select Remove from the given feature menu in the project.

mmtware Customizer

SplashScreen
Danfoss_Logo

Reveson: #1 09.06.0017 01:19:59

e30bt956.11

L

New from blank
— Select from libra
InitialValues | e
s o
- :

Open Folder

No diagram - Preserve original

a!;mart&an

Illustration 308: Removing a File

10.7 Testing in 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.

e30bt957.11

Software Customizer

Illustration 309: 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.
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{#% warning e

L‘ Simulator is not installed!

e30bt958.11

OK

e

lllustration 310: Warning Message - Simulator is not Installed

If the simulator is not available, contact a local Danfoss representative who can provide a zip file.

10.7.1 Installing the Simulator
Procedure
1. Save the zip file locally on a PC.
Open the Tools menu in MCT 10 Set-up Software.
Select Update VLT Software Customizer support....

| Tools| Options Help

| Compare..

e30bt959.11

Apply Parameter View Settings..
Filter Parameter ...

l Update VLT Software Customizer support... II
Update Drive 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 4
Soft Starter Discover and Configuration Tool
SafeOption Log Viewer

Illustration 311: Selecting the Update VLT Software Customizer Support
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Example
B 1O Simuieioe = o =
g
3
3

]
r':--:.'ll"t'.'v are Customizer

Illustration 312: LCP Simulator
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11 Tool Calling Interface (TCI)

11.1 Introduction

The TCl is an interface between the programming tool (TIA/Step 7) for the PLC and the MCT 10 Set-up Software and it supports
fieldbus communication over network boundaries.

The TCl is available in the MCT 10 Set-up Software 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 are placed in a tempora-
ry parameter (TPF) file.

Benefits

- Datais inside the programming file of the PLC.

« Thereis no risk of selecting the wrong MCT 10 project file.

«  Exact match between the controller hardware configuration and MCT 10.
+  ThePLCcalls MCT 10.

+  Reduction of faults.

11.2 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. Click Manage.
5. Select the file and install it.

Manage general station description files

Installed GSDs | GSDs in the project %
fe)
[=3
Source path: C:WsersWw323726\DesktoplDemoliTestProjectiAdditionalFiles|GSD ™
Content of imported path
("] File Version Language Status Info
[ ] GSDMLV2.31-DanfossFC-201702... V2.31 English, Ger... Alreadyinstalled Danfoss FC ...
<] 0 3]
il I |} cancel

lllustration 313: Installing the GSD/GSDML File

11.3 Creating a Project in TIA

The following files must be installed before creating projects:
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«  TIA Portal tool version 14 or higher, or Step 7 version 5.6 or higher.

+  VLT® Motion Control Tool MCT 10 version 4.20 or higher.
+  GSD/GSDML file provided by Danfoss.

Procedure

1.

u s WN

Click Create project.

Expand the project in the project tree.
Click Devices & Networks.

Click Add new device.

Select the PLC.

Add new device

Device name:

{PLC?

« i Controllers -~
» [l SMATIC 5741200 '
» [ 5IMATIC 57-1500
- [ SIMaTC §7-300
- g cPU
» (@ cPu 312
rmcrunc
» [ cPu213C
» (@ cPu3tac2OP
| A » [ cPu 313C2 PP
P U CPU 314
» (W cPU3I4CI DR 8
¢ [ CPU 31452 PNIDP
» [l CPU 31402 PP
» (@ cPuzIs2DP
= [J CPU 315-2 PNIDP
[ 5ES7 315-2EH13-0AB0
EES.:‘ 315-2EH14-0AB0
¢ (@cruzIT20P
» [l cPu 3172 PHIDP
¢ [l CPU 3193 PHIDP
» [l CPU 315F-2 DP
» [l CPU 315F-2 PNDP
v [mcPu 7Rz OP
¢ L[} CPU 317F-2 PNIDP
» [ CPU 319F-3 PNDP

P —— Lol LS

<] i B

Contrallers

J

4

| PCEystems

<] Open device view

Illustration 314: Add New Device

11.4 Use Cases

11.4.1 Doing the Initial Connection

The PLC must be added before the initial connection can be established.

Procedure

1.
2.

Click the Network icon at the top left corner of the right view.
Enter Danfoss in the search field.

© The GSD file appears.

CPU 315-2 PNIDP

Anicle no.: | 6ES7 315-2EM13-0AB0

veion: L -

Description:

Werk memery 256K8; 0.1ms/1000 instructions;
PROFINET interface. 57 communication (loadable
FEsiFCs X PROFINET IO controller; supports AT 1
port: PROFINET CEA; PROFINET CBA Prowy, TCPIP
ransport protocol; combined MPIDP interface
(A1 or DP master or DP slave ). mult-ger
configuration up to 32 modules; constant bus
cycle time; routing; firmware V2.5; also available
83 SIPLUS module with anicle number 8AGY 315
-2EH13-2AB0.

fook— | cancel

e30bu288.11
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3. Build the drive network in the PLC via drag and drop.

W Siemens

Project

Edit View Insert Online

f (h b soveproject & X 13 Do X W2 =2 G [0 B RS coonline F oo

Optians

-

| Devices |

Testd
I Add new device
& Devices & networks

= (g PLC_1 [CPU 315-2 PNIDP]

Y pevice configuration
Y| Online & diagnostics
o Program blocks

[ Technology objects
‘& External source files
g FLC tags

) PLC data types

[ Watch and force tables
(&) Online backups

Uil Device proxy data
= Progrem info

.t PLC supenvisions & alarms

Bi| PLC alarm text lists
b W Local modules
¢ gl Distributed 110
[z Ungrouped devices
[ Comman data
[§} Documentation settings
[@ Languages & resources

¥ ljgd Online access
» [ Card ReaderiUse memory

lllustration 315: Initial Connection

11.4.2 Configuring the TCI

C:\Users323726\Desktop\DemotTest2\Test2

Tools Window Help

Test2 » Davices & networks

PLCY

£ Network| | f Connections

CPU 3152 PNIDP !

The PLC must be programmed before starting the configuration.

Procedure

1. Right-click the drive icon and start the device tool.

Al ST O

DANFOSS-Prot...

©  Adialog box shows for opening Danfoss Set-up Software.

Start device tool b

Select tool or access point

w Configure VLT

Toel for canfiguring Danfoss drives

Danfoss FC PN
BC
{PLC_1.PROFINET I0-Syste. . [mmm
o
=3
[
N
=]
o)
[=]
]
(]

Stwart

Cancel

Illustration 316: Start Device Tool

stioe | o 8 18| X 4 L]

—

FE100
FL200
FEA00

e30bu289.11
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I TCLDanfoss FC.ssp - MCT 10 Set-up Software = =le e -
| = S o
| File Edit View [nset Communication Tools Options Help = E
A HyandLrEEoN @ n > By 3
=<5 Network -
B op-v1 Bus: FEI _ProfiNet 3
Ben IPAddress: [192.168.0.2 .
S H, Senal E
B TCLProfiiet [ Identify drive from network | l Identify all drives from network l
= & Project 4
' Deleted TIA Portal or STEP 7 drives [ yr—— } [ T —— l
| TIA Portal or STEP 7 drives
?
a] M | »
For Help, press F1
|

lllustration 317: Configuration

2. Foronline network: Select the network, for example TCI_Profinet.

© Thetool 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.
, .
B set Drive Manually [S5C)
3
Source Drive Target Drive I Select Target Drive... ‘ _§
192.168.0.2; DANFOSS-Prototype | FC-302 0.25kW (PK25) 200V-240V 3
| Clear Target Drive |
[ seaw ]
Hint: select multiple drives with Ctrl+Click or by dragging the selection
o« J[ o
L
Illustration 318: Set Drive Manually

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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12 SyncPos

12.1 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.

MCT 10 Set-up Software can directly modify, read from, and write to SyncPos files. SyncPos files are stored within the MCT 10 Set-up
Software files and do not require separate handling.

When a VLT® 5000 has a SyncPos option installed, the MCT 10 Set-up Software shows 2 icons after the drive has been selected:
«  An All parameters folder icon.
«  Aseparate SyncPos icon.

Parameter group 7-** Controllers is incorporated under All Parameters and applies to SyncPos.

MCT 10 Set-up Software 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.

12.2 Programs and Configuration File
The SyncPos program consists of 2 main parts:

«  Configuration file (*.cnf).

+  Program files (*.m).

A configuration file consists of a series of SyncPos parameters which can be programmed. MCT 10 Set-up Software allows import-
ing, exporting, and setting up SyncPos configuration files.

12.2.1 Programs

Programs can be inserted in the MCT 10 Set-up Software Project folder. When a new SyncPos program is selected, an untitled pro-
gram 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 Set-up Software project.

12.2.2 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.
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.

© 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.

If Write to Drive is selected at the root of the drive, the MCT 10 Set-up Software also writes the SyncPos files to the
SyncPos options. This can lead to an unattended stop of the SyncPos card.

12.2.3 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

Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466 | 257



VLT® Motion Control Tool MCT 10 M

Operating Guide SyncPos

1. Click the configuration file shown in the right view.

B Untitied - MCT 10 Set-up Software N -
File Edit View Insert MCO305 Communication Tools Optiocns  Help §
MBS d s 2Ralh-iEfe 2 @ n» B
E|=-5= Metwork File Mame Size
- B DP-V1 /18, VLT5001 220v-240V 4 K
: B Serial Edit
= & Project
= 3F 8; VLT 5001 200V-240V Import
-E All Parameters Export
o Alarms i
E-E_i% SyncPos Edit arrays
& Cenfiguration Copy
% Programs Pacte
Rename
Illustration 319: Import Configuration File
B Untitled - MCT 10 Set-up Softwa =
T ———————————— e g
File Edit View Insert MCO205 Communication Tools Options Help §

NMEWd s .rHEEe @ n > B i

E|='5=' Metwork File Mame Size

B Serial
EI & Project
- F 8 VLT 5001 200V-240V
-E All Parameters

----- M Alarms

= ; SyncPos

Illustration 320: 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.

12.2.4 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.

O The SyncPos Application Closed dialog appears.

258 | Danfoss A/S © 2021.09 AQ283728700891en-000201 / 130R0466



VLT® Motion Control Tool MCT 10 M

Operating Guide SyncPos
5vncos Application Closed | =
‘You have closed the Syncpos applcation. %
=]
[Fou wrote to the drive using the Svncpos application, then you should click the read button P

to update your MCT 10 project.

If you did not wite o the diive using the Synepos application, but you did save your work: in
the Syncpos editor, then you should click the wite button to update your drive.

Read | Wie | Concel |

Illustration 321: SyncPos Application Closed

4. Select
- Read to save changes to the MCT 10 Set-up Software.

- Write to save changes to the drive.

Reading or writing can take some time.

12.2.5 Importing Program Files
Procedure
1. Click a program shown in the right view.

" Untithed - MET 10 Set-up Software =l0] x| g
Fle Edt View Insert Synchos Communkcstion Tocks Optors Help &
s r = 8
(DSH f RS L rEEETYE SO G +8 3
= T Network Fle hame | Frogram humber | Auto Start | Source |
=+ H serigcom {SVNC-TH2 | 0 Yes Mo
) S &; VLT S001 200-240% T
= &9 Project [:e Ness Syncoos Program
= T & LT 5001 200v-240v mpart Program Fle
+ == Al Parameters
-ESWCP‘OI et Fogramn e
ConFigur ation -
ar 8 o |
i I i
cdtEragrem s

Illustration 322: Import Program to SyncPos Card
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2. Browse the computer to find the program to import.

2] )
Look in: I’:ﬂ SyncPos ﬂ - EF E’

1
— B dummy.m b

#)Enc-5.m

History Emarlw.rn

- ] Move-5,m

g Eslavesync.m

Desklop Eﬂ ckamping.m

% #]subl.m

tdu Documents

My Computer

b =

e30bt504.12

P

——= File name: II _:I Open
My MNetwork P

Files of type: | Svncpos Files [*m) ~| Cancel |

Illustration 323: Browse

3. Select the wanted program.
4. Click Open to import the program in the Programs folder.
The import is now complete.

12.2.6 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 - MCT 10 Set-up Software =10] x|

Fle Edt View Insert SymcPos Communication Tooks Options Help

e30bt664.11

D@l R4 L@t 8 oed i +s

= Eﬂm Name | Program Suvber | Auto art [ source |
3 S 8; LT 5001 200V-240V Nesw Syncpox Progysm r;\ E’ :,
= P 8 VLT 5001 200-240% Eer L Prirass
+ == Al Paramebers
=% syncPos =
| Configuration Sy
- !! Programs Rars

ora s

.
e

Illustration 324: Auto Start
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The program selected is then indicated with Yes in the Auto Start column.

12.2.7 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.

Il
B oo oocsmr =
[ [JFile Edt Development Controler Testrum Camidoor Settngs Wwindows Help 2| x|

5 olelal sl @ *

p* Test program for testing encoder comnectian */

e30bt665.11

B.
/%  Encoder mmst be conmected.

Load bthis program and run the motor forwar in local mode
iparameber 002 = Local).

If the position is counting positive the encoder commection is ok.
If the position is cownting negative, R amd B track of the encoder
or the tvo mebtor phases must be swapped.

Ll

i* Start of program *f

HMOTOR OFF /% Mobor coast &f

start:

PRINT "Position: " .amos J% read artral noesition &/ ¥
[« »

Illustration 325: View/Edit Source Code

A range of editing operations are possible, described in detail in the Programmable SyncPos Motion Controller Operating
Instructions.

12.2.8 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.

If there are programs in the SyncPos card, they are deleted without further warning.

Comnd i rmy Sy recpirs Wrike ﬂ

11 e b necsanany b shon the Suncpos eand and ihe 5 genos sogreams ar your dneld) sl be
cwmnurib=n okh e e g hevs n o ropect. The may ek sevma rrates. Do poi aend s
corlirasT

[ Deeet erirg Pmgem: o Dees Beloe wintng

T

Illustration 326: Confirm SyncPos Write

e30bt546.12

Procedure
1. Select File=Save in the menu bar to save the changes to the program file opened from the MCT 10 Set-up Software project.
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2. Select File= Exit program in the menu bar to exit SyncPos.

] lolx
B " syncPos - [Enc-S.m] Alglil %
J_ [ Fie Edt Devekpment Controler Testrun _ar-cdior Settings ‘windows Help =8| x| %
=B |2 & 2| 1
Clase . for testing encoder connection *f =
=k Save

i st be connected.

§ ram and run the motor Forwar im local mode

= Local).

n is counting positive the encoder commecbion is ok.
n is counting negative, & and B track of the encoder
or phases must he swapped.

f* Start of program *§

MOTOR OFF i* Mobtor coast &/

start:
| IPR]]I']’ "Position: " .amos J#% read al:tral nosition &/ _|:|
4 .4

For : . : ————— LI

Illustration 327: Exit Program

12.3 SyncPos Read From Drive
Parameters and SyncPos files can be read from a drive to a project.
Procedure

1. Right-click the root drive.
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2. Select Read from Drive.
[ttt - 101 10 set-up softmace—— S = P
Fle Edit View Insert Communication Teols Options Help 2
DFHE S BR(S Hr-EE Y E DD+ 8
= ZF Network I |
= sensicom Connested Drive Information Database Infarmation
& 2O 8 VLT 5001 200v-240¢
= Projert [ Drive Series [T 5000 Flus JMLT 5000
- EUWW
2 New ¥ Diiive Typpe |5UU'I F]l]]
Prink Selected Folder(s). ..
Vokage  [200v-Z40V | T
e Basic 5w Version rs,zz E_zz
Compare. .. Communication Option |Nane Mene
ARl Pt U e Applcation Option  [£.21 SYNC-POS |21 SYNC-PDS
cut
Copy
Paste
Delete
Rename - )
Drive &ddress |3
Propertiss P
‘ Diiver Hame |53ria[;gm
[ Region  [irtemational (S0Hz)
I—Dm.‘.ﬁ;.,..
I v
1 | L2
Read values from the drive v

3.

lllustration 328: SyncPos Read From Drive

Files in the project can be permanently lost as files of the same name are overwritten:

TMCT 10 Set-up Software

N

take several minutes, If necessary, any running Syncpos programs wil be stopy

) [T

=

Do you really want to replace the syncpos programs in your project with the ones read from the drive(s)? This may
pad,

Illustration 329: Files Overwritten

e30bt719.11

Select Yes to start reading and saving the configuration files and programs from the drive to the project.

12.4 SyncPos Write to Drive

All parameters and SyncPos files can be written to a drive.

Procedure

1.

Right-click the root drive.
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2. Select Write to Drive.
* Untitled - MCT 10 Set-up Software -0l x| g
Fle Edit View Insert Communication Tools Options Help %
I EHEIE Y SEE R EEET-T L R d 3

= Network —_
= E :Seﬂal':om s o v Doy [ e o Pl Database Infomation
i SIF 8 VLT 5001 200v-240
= ;DrE;ject | Diive Series FLT B000 Flux FLT 5000
3 Wmn-
—y] 4 Diive Type Enm Em
= %R syr Prirk Selected Folder(s)...
P Voltage |z00v-240v eoow-240v
il W Basic W Version  [5.22 | 77
—— Communication Option  [None None
Aoply Farameter Yiew Sethings, Application Option |4.21 SYNC-POS F_m SYNC-POS
Cut
Copy
Paste
Delete
Rename
Drive Address Ia
Properties
| Diriver Mame |ger;a[:om
| Region  [irtemational (50Hz)
"Dmliu"lm
I v
«| | »
Read walues from the drive

Illustration 330: Write to Drive

pears, explaining that files of the same name are overwritten:

Use this feature with caution. If incorrectly used, files on the drive can be permanently lost. The following warning ap-

Confirm Syncpos Write 5‘

It may be recessa to stop the Synepos card, and the Syncpos programs on vour drivefs] will be
overriten with the ones pou have inpour project. Thit map take several mirutss, Do pou want to
continue?

e30bt669.11

¥ ‘write SyncPos Program Source Files to the Drive

[# Delete E wisting Programs on Drive Before Wlili%

)
s I No l

lllustration 331: Warning Files Overwritten

3. Select the required settings.
4. Select Yes to start writing.

For the above 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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13 Troubleshooting

13.1 Save Error Dialog

When an error dialog appears on the screen, MCT 10 Set-up Software 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 , . ,

Status |

e30bt599.12

Warning! Drive of address 1 was notfound
Warningl Drive at addrass 2 was not found
Warning! Drive of addrass 3 was notfound
Warning! Drive at address 4 was not found
‘arning! Drive at address 5was not found
‘Warning! Drive at address bwas not found
Warning! Drive at address 7 was not found
Warning! Drive at address Bwas not found
warning! Drive at address 3 was not found
d'arming! Drivi

Illustration 332: Drives not Detected

To store the error log, select Save As.
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a2}
B socErrors A5 ] %
= L 5
Save in: Testfolder j = s gl 2 g
A
- Mame Date medif... Type Sue
ey .
> This folder is empty,

Racent Flaces

Dasktop

=,

i

Carfoss

g
e
Computer
[

=)
Metwirk

File name: I?'""T""'| v| Save
Save as type iTe; t Fles " bd vl arce

lllustration 333: Store Error Log
13.2 Common Problems and Solutions

13.2.1 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.

13.2.2 Error Message While Installing MCT 10 Set-up Software

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. Investi-
gate whether other programs use the same COM port. If so, ensure that the other PC tool does not lock or reserve the COM port.

13.2.3 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.

Communication failed

The Communication failed error message appears in the status bar.
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B Untitled - MCT 10 Set-up Software ~
File Edit View Insert Cnmmunicat'lclf\. Tools Opticns  Help g
=< Network D Name 1 2 3 4 [unit | %
= _a D’é-ch.}DE 03740 (PKGT) 200V-240V 1500 Oper?ting hours a2 742 742 EL> h
All Parameters 1501 Running Hours 0 0 0 0 h
" [ 0-* Operation / Display 1502 kWh Counter 0 0 0 0 kWh
i € 1-** Load and Motor 1503 Power Up's ? e ?
(i1 (#) 2-** Brakes 1504 | Over Temp's nmm mmmn o nmmm
[}/ 3-** Reference / Ramps 1505 | Over Volt's nmm mmm nmmn nmm
[ :;ﬁ 4-"* Limits / Warnings 1506 Reset kWh Counter nmmm nmmm nnmm nmm
- \4 5-** Digital In/Out 1507 | Reset Running Hours... | 729272 mmmn i
-4 6" Analog In/Out 15100 | Logging Source o mnm i
-8 ; E:::”::d e 15101 | Logging Source nmmm mmm i
s g.ve PROFIdIn've it 1510.2 Logging Source MNeone Neone Nene None
= 13-%* Smart Logic 1510.3 Logging Source MNone None Mone MNone
- 28 14-*% Special Functions 1511.0 Logging Interval 00:00:00.001 00:00:00.001 00:00:00.001 00:00:00.001
= 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
17-** Position Feedback 1511.3 Logging Interval 00:00:00.001 00:00:00.001 00:00:00.001 00:00:00.001
i 18-** Data Readouts 2 1512 Trigger Event Falze False Falze Falze
(0)_ 227" Appl. Functiens 1513 Logging Mode Log always Log always Leg always Log always
= 30-7 Special Features 1514 | Samples Before Trigger | 50 50 50 50
ﬂ ';:::iogic 15200 | Historic Log: Event |0 0 0 0
! Drive File System 1520.1 Historic Log: Event 0 0 0 0
i_: Status 1520.2 Historic Log: Event 0 0 0 0
B serial 15203 Historic Log: Event 0 0 0 0
v B USB1 1520.4 Historic Log: Event 0 0 0 0
L. & Project 1520.5 | Historic Log: Event 0 0 0 0
15206 Hictaric | na: Fuent n n n n

Illustration 334: Error Message: Communication Failed

13.2.4 Communication Errors

If an erroneous/illegal action has been attempted, an error highlight appears in the status bar at the bottom of the MCT 10 Set-up
Software window.

When a communication error occurs, the status bar at the bottom of the MCT 10 Set-up Software window is highlighted and shows
a Communication failed error message.

B Untitled - MCT 10 Set-up Software
File Edit View Insert Communication Tools Options Help

e30bt602.12

)5 | | @ Mo @la)rd
=<5 Network ID Name 1 2 3 4 [unit |
T F _[E-::1FC-31}2 0.37kW (PK3T) 200V-240V b Dpen?ling et Lo = L = -
i I 1501 Running Hours 0 0 0 0 h
B 0" Operation / Display 1502 kWh Counter ] 0 0 0 kWh
{1 & 1-** Load and Metor 1503 Power Up's 135 135 135 135
1]..(#) 2-** Brakes 1504 Over Temp's 0 0 0 0
[#]-- = 3-** Reference / Ramps 1505 Over Volt's 0 0 0 0
q 4-** Limits / Warnings 1506 Reset kWh Counter Do not reset Do not reset Do not reset Do not reset
"L 5-* Digital In/Out 1507 Reset Running Hours... | Do not reset Do not reset Do not reset Do not reset
& &7 Analog InfOut 1510.0 Logging Source None Nene Mone Nene
’ E ;i: EZ:{::”:; — 15101 Logging Source MNone None Mone Mone
‘;' g PROFId‘rive i 1510.2 Logging Source MNone None Mone Mene
13- Smart Logic 15103 Logging Source MNene Nene Mone Mene
¢ 14 Special Functions 15110 | Logging Interval | 00:00:00.001 00:00:00.001 00:00:00.001 D0:00:00.001
‘B 15111 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 00:00:00.001 100:00:00.001
-8 17-** Position Feedback 15113 Logging Interval 00:00:00.001 00:00:00.001 00:00:00.001 00:00:00.001
1~ 18-** Data Readouts 2 1512 Trigger Event False False False False
<@ 22-** Appl. Functions 1513 Logging Mode Log always Log always Log always Log always
30:":3pecia | Fadiures 1514 | Samples Before Trigger | 50 50 0 50
| f.' ';:;:iugm 15200 | Historic Log: Event |3 3 3 3
. ] Drive File System 15201 Historic Log: Event 0 0 0 0
B2 status 1520.2 Historic Log: Event 0 0 0 0
B Serial 15203 | Historic Log: Event 0 0 0 0
v B UsB1 15204 | Historic Log: Event 0 0 0 0
& Project 15205 | Historic Log: Event 0 0 0 0
15206 | Historic Log: Event 0 0 0 0
1520.7 Historic Loa: Event 0 0 0 0

Illustration 335: Error Message: Communication Failed
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When no communication error has occurred, the same window appears as:

* Untitled - MCT 10 Set-up Software ' = ||:||5| =
File Edit View Insert Communication Tools Options Help §
= — <
D+ 2RSS 2 HE Y OB 1S g

F—'ﬁ Metwork Name Setup 1 Unit

' E g?"\:llcom 618 Reset kwh count Do nat reset
EI"EHE 4 YLT 2815 200Y-240% 619 Reset r'un. hour Do not reset .
1= all Parameters 620 Operation mode Mormal operation
..... [ Operation and display 635 S, part no. 195C0045

--+& Load and motor
|-+ References and limits
" Inputs and outputs
----- -2 special functions
E Serial communication
¥ Technical functions

= Group 9
08 6 LT 5001 200v-240Y
= 7; FCD 307 380v-480

<= All Parameters

@ Project

Far Help, press F1 |Cornmunication Ok S

Illustration 336: Communication OK

Communication errors typically occur due to inadequate shielding of cables, that is the cable is not installed in accordance with the
installation instructions.

13.2.5 Help

Select Help=Help in the main menu. A help file opens and shows the MCT 10 Set-up Software manual in .pdf format. Acrobat Read-
er software is required to open the manual. It can be downloaded free of charge at www.adobe.com.

13.3 Safe Plug-in

This section contains common troubleshooting and descriptions of known errors.

13.3.1 Troubleshooting Communication Errors

During commission, the communication between MCT 10 Set-up Software 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.

13.3.2 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.
When the CRC errors persist, verify the integrity of the devices and communication.
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13.3.3 Warnings and Alarms

NOTICE

The errors are listed numerically.
Table 33: LED Indications, Errors 1-68

Error | Descrip- LED indicators

num- | tion

ber

LED1 LED2 LED4
Internal Reason Action
failure

1 Diagnostic Status of LED 1 and LED2 de- | Green
in pro- pends on safety sub-func- con-
gress tion state assigned to DI1 stant

and DI2.

67 Int Fail tol- |, Check that data for feed- - Make a recustomization Red
erance er- back (PPR, type of feed- with correct data if nee- con-
(rjoerde‘);cez\ec- back, and gear ratio) is en- ded. stant
tion STO tered correctly. «  Set parameter 42-12 En-

« Direction of feedback is coder Direction to the op-
wrong. posite value.
+ Duetouse of feedbackfil- | . Decrease the ramping
ter the dynamic of the sys- time on the drive.
tem does not match with
. ) «  Try to run the system at,
dynamic of feedback filter
(parameter 42-15 Feedback for example,.60 RPM.If er-
Fiter). System is ramping ror 99, Int Fail Feedback er-
! ror occurs, this is the rea-
too fast.
son.
» Feedbacksignalsarenot | o e shielding of feed-
received at all.
back cables and motor ca-
+  No proper shielding of bles.
feedback cables.

68 Int fail . + Thevalueof DeltaVistoo |« Ifrunningin closed loop, Red
?peed lim- small. For closed-loop sys- try to adjust PID setting con-
itSS1a tem, it must often be larg- and if needed increase stant
Ramp: Re- er than the recommended SS1 ramping time.
action STO

value. i
«  Try to increase parameter
«  Due to use of feedback fil- 42-15 Feedback Filter, but
ter the dynamic of the sys- this might cause error 67,
tem does not match with Int Fail tolerance error ex-
dynamic of feedback filter ceeded: Reaction STO to
(parameter 42-15 Feedback occur.
Filter). +  Otherwise increase pa-
+ Load change takes place rameter 42-45 Delta V.
during ramping.
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Table 34: LED Indications, Errors 69-72

Error | Description | LED indicators
num-
ber
LED1 LED2 LED4
Internal fail- | Reason Action
ure
69 Int fail Speed | See 68. See 68. Status of LED 1 and LED 2 depends Red
limit SS1b on safety sub-function state as- con-
Ramp: Reac- signed to DI1 and DI2. stant
tion STO
70 I!wt fail speed | Happens during Change parameter 42-53 Red
limit S.LSa: ramping to SLS limit, Start Ramp to Yes and con-
Reaction STO | see 68. set parameter 42-54 stant
Happens during Ramp Down Time ac-
speed below SLS limit: cordingly.
+ Ifspeedis above Increase parameter 42-50
cut.-off.speed.at Cut Off Speed or de-
activation point crease parameter 42-51
and parameter Speed Limit to get a larg-
42-53 Start Ramp er tolerance.
is set to No, this
error occurs.
«  Noise on the feed-
back signal (incl.
quantization
noise) is larger
than expected.
« Load change takes
place, do as in
above point.
71 Int fail speed | See 70. See 70. Red
limit SLSb: con-
Reaction STO stant
72 Inte;’\;‘wngfail— First, power cycle the Red
:’;/1 51 drive or restart the safe- con-
ty option via parameter stant
42-90 Restart Safe Option.
Second, try to make a
general reset of the safe-
ty option with the Ad-
ministration button
(safety option goes back
to blank initial state).
If the problem persists,
contact Danfoss.
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Table 35: LED Indications, Errors 73-77

Error | Description | LED indicators

num-

ber

LED1 LED2 LED4
Internal Reason Action
failure
73 Inte,r\;;ngfail— . First, power cycle the drive or Stat:s of LE[? 1 andbL]!ED 2 'de— Red
;’;%/1 o restart the safety option via pends on sa Zty SLI;H_ un;tg)lg con-
parameter 42-90 Restart Safe state assigned to an ’ stant
Option.
«  If the problem persists, con-
tact Danfoss.
74 Inte,r\;lngfall- «  First, power cycle the drive or Red
:’;%/1 51 restart the safety option via con-
parameter 42-90 Restart Safe stant
Option.
« If the problem persists, con-
tact Danfoss.

7> !nthJ;ITI-DLZ - Safetyinputcon- | « Check that the configuration Red
in i’ S‘Tc?' nected to DI2 has of DI2 parameter 42-21 Type is c?n-t
action illegal signal lev- set correctly or that the con- stan

el. nected sensor is installed ac-
. Sensoris broken cording to specification.
+  Extend discrepancy time on
the safe input tab in the MCT
10 Safe Plug-in via parameter
14-22 Operation Mode.

76 !nthSgITP:; . Safetyinputcon- | « Checkthat the configuration Red
in . S;TOe_ nected to DI1 has of DI1 parameter 42-21 Type, con-
action illegal signal lev- sub-index [0], is set correctly stant

el. or that the connected sensor is
. Sensoris broken installed according to specifi-
’ cation.
+  Extend discrepancy time on
the safe input tab in the MCT
10 Safe Plug-in via parameter
14-22 Operation Mode.

77 Int Fail fail- | The CRC of the safety | Configure the safety option with Red
safe data option does not MCT 10 Safe Plug-in or by CRC se- con-
CRC mis- match the stored lect/LCP copy. stant
match: Re- CRC value on the
action STO drive.
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Table 36: LED Indications, Errors 78-85

Error | Descrip- LED indicators

num- | tion

ber

LED1 LED2 LED4
Internal Rea- | Action
failure son
78 Ifnjclemal ) . First, power cycle the drive or restart Statubs <f)f LEI? 1and LED 2 dezend;lcl)n sz:jfe— Red
talourteics)?] e- the safety option via parameter tDylzu -function state assigned to an :&r:]-t
yop 42-90 Restart Safe Option. )
+ If the problem persists, contact Dan-
foss.

79 Internal Contact Danfoss. Red
failure safe- con-
ty option stant

80 Internal Contact Danfoss. Red
failure safe- con-
ty option stant

81 Injcernal «  First, power cycle the drive. Red
failure safe- con-
ty option + Ifthe problem persists, contact Dan- stant

foss.

82 InFernaI +  First, power cycle the drive. Red
failure safe- con-
ty option +  If the problem persists, contact Dan- stant

foss.

83 Injcemal +  First, power cycle the drive. Red
failure safe- con-
ty option «  If the problem persists, contact Dan- stant

foss.

84 Injcernal «  First, power cycle the drive. Red
failure safe- con-
ty option +  If the problem persists, contact Dan- stant

foss.

85 In.ternal +  First, power cycle the drive. Red
failure safe- con-
ty option «  If the problem persists, contact Dan- stant

foss.
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Table 37: LED Indications, Errors 86-93

Error | Descrip- LED indicators

num- | tion

ber

LED1 LED2 LED4
Internal Rea- | Action
failure son

86 InFernaI . First, power cycle the drive. Status of LED 1 a.nd LED 2 de'pends on Red
failure safety sub-function state assigned to con-
safety op- «  If the problem persists, contact Danfoss. | DI1 and DI2. stant
tion

87 InFernaI «  First, power cycle the drive. Red
failure con-
safety op- + If the problem persists, contact Danfoss. stant
tion

88 InFernaI «  First, power cycle the drive. Red
failure con-
safety op- +  If the problem persists, contact Danfoss. stant
tion

89 Ifnjclernal +  Perform a general reset of the safety op- Red

atlure tion with the Administration button. con-
safety op- stant
tion « Ifthe problem persists, contact Danfoss.

%0 IanIernaI +  Perform a general reset of the safety op- Red

aflure tion with the Administration button. con-
safety op- stant
tion « Ifthe problem persists, contact Danfoss.

o1 InFernaI «  First, power cycle the drive. Red
failure con-
safety op- + If the problem persists, contact Danfoss. stant
tion

%2 Injcernal +  First, power cycle the drive. Red
failure con-
safety op- « Ifthe problem persists, contact Danfoss. stant
tion

%3 Injcernal - First, power cycle the drive. Red
failure con-
safety op- + Ifthe problem persists, contact Danfoss. stant
tion
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Table 38: LED Indications, Errors 94-102

Error | Descrip- LED indicators

num- | tion

ber

LED1 LED2 LED4
Internal Reason Action
failure

94 Injcernal . First, power cycle the Status of LED 1 a'nd LED 2 de.pends on | Red
failure safe- drive. safety sub-function state assigned to con-
ty option DI1 and DI2. stant

« If the problem persists,
contact Danfoss.

% InFernaI - First, power cycle the Red
fallure' safe- drive. con-
ty option stant

« If the problem persists,
contact Danfoss.

26 InFernaI +  First, power cycle the Red
fallure. safe- drive. con-
ty option stant

« Ifthe problem persists,
contact Danfoss.

97 Internal Contact Danfoss. Red
failure safe- con-
ty option stant

98 Int fail inva- | Version of customi- | Do a new configuration with
lid custom- | zation file of safety | MCT 10 Safe Plug-in, which
er file ver- option stored in EE- | supports the SW version of
sion PROM does not safety option.

match the customi-
zation file suppor-
ted by the SW ver-
sion of safety op-
tion.

99 Int Fail The connected Check that the connection is Red
Feedback feedback source done according to the specifi-
error does not give any cation or if the feedback

signal. source is broken.

102 Int Fail . . Speed is above Check the value of parameter Red
'Speed Lim- cut-off speed. 42-71 Cut Off Speed. con-
it SMS: Re- stant
actionSTO |+ Noise onthe

feedback signal
(incl. quantiza-
tion noise) is
larger than ex-
pected.
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Table 39: LED Indications, Errors 113-135

Error | Description LED indicators

num-

ber

LED1 LED2 LED4
Internal fail- | Reason Action
ure
113 Ext Fa.iI DI: . Safetyinput connec- |+ Check that config- Red constant Status depends Bed flash-
Reaction 5TO ted to DI1 has illegal uration of DI1 pa- on safety sub- ing, cycle
signal level. rameter 42-21 Type function state (on 500 ms,
. assigned to DI2. | off 500 ms)
+  Sensor is broken. Is set correctly or
the connected
sensor is installed
according to the
specification.
114 Ext Fa.il Di2: . Safetyinputconnec- | - Check that config- Status depends | Red constant. Bed flash-
Reaction STO ted to DI2 has illegal uration of DI2 pa- on safety sub- ing, cycle
signal level. rameter 42-21 Type function state (on 500 ms,
. assigned to DI1. off 500 ms)
- Sensor is broken. Is set correctly or
the connected
sensor is installed
according to the
specification.
- Extend discrepan-
cy time on safe in-
put tab in MCT 10
Safe Plug-in pa-
rameter 14-22 Op-
eration Mode.

115 Ext Fail Prec The drive has been run- Increase speed to Status of LED 1 and LED 2 depends | Red flash-
Thresh Timer | ning below 120 RPM for above 120 RPM. on safety sub-function state as- ing, cycle
Elapsed: Re- more than the time en- signed to DI1 and DI2. (on 500 ms,
action STO tered in parameter 42-18 off 500 ms)

Zero Speed Timer with
safe function SLS active.

116 Ext Fail SF ac- | The drive has been run- Increase speed to Red flash-
tivation ning below 120 RPM for above 120 RPM. ing, cycle
Speed Sus- more that 1 yearand a (on 500 ms,
pension: Re- | safety sub-function that off 500 ms)
action STO needs speed feedback is

activated.

134 Int fail speed | See 70. See 70. Red con-
limit SLSa: Re- stant
action SS1a

135 Int fail speed | See 70. See 70. Red con-
limit SLSb: stant
Reaction
SSla

Danfoss A/S © 2021.09

AQ283728700891en-000201 / 130R0466 | 275



VLT® Motion Control Tool MCT 10

Operating Guide

Danifi

Troubleshooting

Table 40: LED Indications, Errors 177-252

Error Description LED indicators

num-

ber

LED1 LED2 LED4
Internal failure Reason | Action

177 Ext Fail DI1: Reaction See See 113. Red constant. Status depends on Red flashing, cy-
SS1a 113. safety sub-function cle (on 500 ms,

state assigned to DI2. off 500 ms)

178 Ext Fail DI2: Reaction See See 114, Status depends on Red constant. Red flashing, cy-
SS1a 114. safety sub-function cle (on 500 ms,

state assigned to DI1. off 500 ms)

179 Ext Fail Prec Thresh See See 115. Status of LED 1 and LED 2 depends on safety Red flashing, cy-
Timer Elapsed: Reac- 115. sub-function state assigned to DI1 and DI2. cle (on 500 ms,
tion SS1a off 500 ms)

180 Ext Fail SF activation See See 116. Red flashing, cy-
Speed Suspension: 116. cle (on 500 ms,
Reaction SS1a off 500 ms)

198 Int fail speed limit See 70. | See 70. Red constant
SLSa: Reaction SS1b

199 Int fail speed limit See70. | See70. Red constant
SLSb: Reaction SS1b

241 Ext Fail DI1: Reaction See See 113. Red constant. Status depends on Red flashing, cy-
SS1b 113. safety sub-function cle (on 500 ms,

state assigned to DI2. off 500 ms)

242 Ext Fail DI2: Reaction See See 114. Status depends on Red constant. Red flashing, cy-
SS1b 114. safety sub-function cle (on 500 ms,

state assigned to DI1. off 500 ms)

243 Ext Fail Prec Thresh See See 115. Red flashing, cy-
Timer Elapsed: Reac- 115. cle (on 500 ms,
tion SS1b off 500 ms)

244 Ext Fail SF activation See See 116. Red flashing, cy-
Speed Suspension: 116. cle (on 500 ms,
Reaction SS1b off 500 ms)

252 Internal failure safety Power cy-
option clethe

drive. If
the prob-
lem per-
sists, con-
tact Dan-
foss.

13.3.3.1 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 mes-
sages are defined to indicate that a manual user action is required.
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At any possible failure or warning indicated from the safety option, the LCP shows warning, !Safe Option Failure [W252] at the
least.

13.3.3.2 Safety Option Reset Message

For some messages, the safety option requires an acknowledgement of an ongoing action or failure on the safety option. The safety
option uses Safe Option RESET as a Restart and Failure Acknowledgement.

Table 41: LCP Reset Messages

LCP message Description
_ | Inthe following cases, the safety option requests a restart and failure acknowledgement signal:
¢ | . The safety option is in safety sub-function pending-state (remark: Occurs only if reset be-
0 RPM None 0,00 KW g havior is set/configured to Manual).
SO Reset required! @ |« Afterapower cycle with a safety sub-function.
« In PUST (power up self-test), if an external failure occurred before power cycle.
«  When an external failure occurred.
+  When customization was aborted or completed.
«  Atthe reception of a general reset (required after blank initial state or in the customization
state).
_ | The safety option indicates that it is in PUST State (power up self-test).
N |+ Ensure that no safe function is active after a power cycle.
ORPM  None 2
SOin Self-test B
_ | Asafety sub-function is pending at the start-up, if the drive was powered down while a safety
= | function was active. It is also pending, when the drive was powered down while the safety op-
= | tion has detected a failure during an active safety sub-function.
8
(52}
()
_ | The safety option requests a Restart and Failure Acknowledge signal, which is always required
o | aftera PUST and when a safety sub-function gets released and is configured to be confirmed
= | that the motor is able to run.
None 8
SafeOpt. initialised | 3
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LCP message

Description

Occurs only if general reset is performed from MCT 10. It is an indication to the user. The safety

< | optionis set to blank initial state and safe parameters are set to default.
($2]
]
Qo
o
(32}
o
Off Remote SO Req.RESET
_ | Zero speed timer contains the remaining time until the fail prec thresh timer elapsed after the
~ | monitoring time expires. The safety option signals Warning.
[s2]
ORPM  None 2
SO Suspend-SpeedMon 3
_ | PUST warning has occurred. Warning cause: Expiry of PUST timer. Memory test required, per-
é form power cycle.
ORPM  None 2
SO Warning PUST 3
_ | DI offline warning has occurred. Warning cause: Expiry of offline timer for DI1.
o
(32}
]
Ko}
o
(52}
(]
_ | D12 offline warning has occurred. Warning cause: Expiry of offline timer for DI2.
¥
@
ORPM  None 2
SO Warning DI2 3
_ | Speed monitoring suspension warning has occurred. Warning cause: Suspension of speed
= | monitoring for a certain duration.
[s2}
ORPM  None 2
SO Suspend-SpeedMon 3
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