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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 following
is assumed:

«  MS®-Windows™ 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/en/search/?filter=type%3Adocumentation
%2Csegment%3Adds.

Familiarity with the PC or PLC master of the system is assumed. Issues regarding hardware or software produced by other
manufacturers are beyond the scope of this 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-Danfoss
slave.

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

Edition Remarks Software version

MG10RDxx | Upgrade to new software version. Support of VLT® Sensorless Safety MCB 159 added. 4.4X

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:
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VLT® 2800

VLT® 4000.

VLT® 5000.

VLT® 6000.

VLT® 8000.

VLT® Micro Drive FC 51.

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.

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 fieldbusses. It provides enhanced capabilities allowing
multiple concurrent fieldbus communication. Several fieldbusses can be configured and combined in the same network within MCT

10.

If several fieldbusses 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 requirements:

10 | Danfoss A/S © 2019.01
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« A Pentium PIll 350 Mhz or compatible microprocessor.
+ 1 GBof RAM recommended.

+ A CD-ROM drive.

« 1.4 GB of available space on the hard drive.

MCT 10 runs on the following MS Windows versions:
+  Windows™ 7 32/64-bit editions.

+  Windows™ 8 32/64-bit editions.

+ Windows™ 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 PCI cards for PROFIBUS DP-V1 master class 2 connection.

«  Supports standard interfaces: COMx, USB, R$232 (Flux).

+ Siemens PG/Field PGs already have the required hardware.

+ View is highly individually configurable.

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

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

Danfoss A/S © 2019.01
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PC (Master)

e30bt513.12

USB to RS485 converter

lllustration 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/en/service-and-support/
downloads/?sort=title_asc&filter=download-type%3Dsoftware%2Csegments%3Ddds

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

Table 1: Features of the Basic and Advanced Versions

Version supports

Drives per project

FC protocol

Functional safety

UsB

PROFIBUS DP-V1

PROFIBUS DP-V1 handling multiple Danfoss nodes concurrently
Ethernet-TSC

Logging and scope function
Real-time logging from a drive

Alarm display

VLT® Motion Control Option MCO 305

MCT 10 Set-up Software MCT 10 Set-up Soft-

Advanced ware Basic
Unlimited 4

v v

v X

v v

v v

v (limited performance) X

v v

8 channels 2 channels
4 channels X

v View only
v v

12 | Danfoss A/S © 2019.01
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Version supports

Graphical smart logic control

VLT® 5000 to FC 302, VLT® 6000 to FC 102, and VLT® 2800 to FC 280 conver-
sion wizards

FC to FC conversion wizard

Import 3000.XLS to FC 302

Motor database

VLT® Extended Cascade Controller MCO 101
Drive file system

VLT® Wireless Control Panel LCP 103

Status plug-in

Drive plug-in

VLT® Software Customizer

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.

MCT 10 Set-up Software MCT 10 Set-up Soft-

Advanced
v
v

NS TS NN N NSNS

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.

ware Basic
v
v

X x| NN %X % x| % SN
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2 Safety

2.1 Safety Symbols

The following symbols are used in this manual:

A DANGER A

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

A WARNING A

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

A CAUTION A

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

A WARNING A

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.

A WARNING A

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 condition.

- 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 © 2019.01 AQ283728700891en-000101 / 130R0466
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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
cables.

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 15
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3 Installation and De-installation

3.1 Introduction

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

3.1.1 Starting the Installation Program

Procedure
1. Select the submenu Run from File in Windows programming control.
2. Enter: [DRIVELETTER]\SETUP in the command line and press <Return>.
3. 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
4} MCT21 Engineering Tool
o} MCT21 Technician Tool
& MCT21 Uninstall
. Communication Module
. VLT Motion Contral Tool B
E Aposs
21 MCT 10 ReadMe
B MCT 10 Set-up Software

; Manuals

e30bt514.12

m

1 Back

lllustration 2: Path for MCT 10 Set-up Software

3.1.2 Selecting the Software Language

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

16 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466
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Procedure
1. Select Options from the main menu, then select Language.

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

Choose Setup Language AN x|

Dl Select the language for thes mstallation from the choices below,
-1

e30bt515.12

E ||!:J||_ bk il_il.lhr_-l_j ",.I.',ll.--- |

0K I Cancel

lllustration 3: Selecting the Language

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

3.1.3 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.

i s wWwN

Select Remove.

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 17
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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.

Soft starters can only be connected through a USB cable.

RISK OF DAMAGE TO PC USB HOST CONTROLLER
When connecting the PC to the drive through the USB cable, there is a risk of damaging the PC USB host controller.
- Follow the recommendations for grounding described in the operating guide for the relevant drive.

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

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

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

18 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466
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—
—
<
[92]
]
e}
=)
o
[]
RS232 usB
§ law 5 lauw
2 RS232 to RS485 converter % USB to R$485 converter
4 g
RS485 RS485
T T
— —_— —_— — —
#N #1 #2 #N

lllustration 4: Communication from a PC

4.2 Manual Fieldbus Configuration

After installation, configure the non-plug-and-play networks via the fieldbus configuration dialog.

Danfoss A/S © 2019.01
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Procedure
1. Start the MCT 10 Set-up Software.
2. Select Network.
Right-click Network and select Add/Remove/Configure Busses.

B8 Untitled - MCT 10 Set-up Software
File Edit Wew Insert Communication Tools
D = & N = iy

l
@ prl  Refresh Bus List

AddjRemove/Configure Busses

e30bt622.11

|

it
i
8§

Illustration 5: Refreshing the Fieldbus List

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

B Danfoss Drives Fieldbus Configuration

Instalied fieldxuses:

Type

e30bt630.11

Profibus

Add.. | Remove | Properties... I
Heip | About | Close l

Illustration 6: Fieldbus Configuration

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

4.3 Automatic Scan

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

20 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466
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+  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 Busses.
«  Open from the Windows panel.

DedE =B (EhrEn 2 g oe i

Scan network icon #*

e30bt495.12

lllustration 7: Scan Network Icon

4.3.2 Scan Network

Scan a fieldbus 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

e30bt496.11

100%

[ ] | |

lllustration 8: Progress of Network Scanning

When using VLT® HVAC Drive FC 102, VLT® AQUA Drive FC 202, and VLT® AutomationDrive FC 302: FC Drive MC Protocol
(parameter 8-30 Protocol set to [1] FC MC) is required for correct functionality. The parameter is only available from the LCP.

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.
« 1 stop bit.

« Even parity.

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 21
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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

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

Serial fieldbus configuration

General | protocol | Advanced

Parity: Stop bits:

Reset to defavit

E| e | =

[ cancel |

lllustration 9: Serial Fieldbus Configuration

2. Setthe COM port number.

e30bt629.11

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.

22 | Danfoss A/S © 2019.01
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4.4.2 USB Data Communication

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

Ded P | @ | % i 2
=l | Network
B 0Pl L
E Etherneat
B, rs485.1
B rs48s 2
- B Use1
- & Project

lllustration 10: Network Bus List

e30bt623.11

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

A USB bus has no address-setting capacity and no bus name to configure. If connecting more than 1 drive through USB, the bus
name is automatically incremented in the MCT 10 network bus list. Connecting more than 1 drive through a USB cable often
causes computers installed with Windows XP to throw an exception and crash. Therefore, it is recommended only to connect 1

drive via USB to the PC.

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 module
is mounted on the soft starter. Communication from a PC can be established using a standard A-B male-to-male USB cable connected
to the USB communication module. If the PC is equipped with more than 1 USB port or a USB HUB, several soft starters can be

connected.

4.5.1 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.

« 1 stop bit.

« No parity.
Danfoss A/S © 2019.01
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Senal AuCom configuration

General

e30bt758.11

Line settings
Port:

| Come

i |

Baud rate: Parity: Stop bits:

!96|Il : | Mo parity Lj n j

Reset to default

o

Illustration 11: 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. Set the COM port number. The actual COM port number can be identified from the device manager part of the control panel.
Set the baud rate, parity, and the number of stop bits (must match the setting in the soft starter).

4. Reset to Default restores the general settings and fieldbus scanning to factory configuration values.

4.5.1.2 Using the Hilscher Netldent Protocol

Context:

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

24 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466
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Procedure
1. Click the Tools menu.

2. Select Soft Starter Discover and Configuration Tool.

| Tools | Opticns Help

Update Drive support ...

VLT5000 Conversion Wizard...
VLTe00D Conversion Wizard...
Import drive from Excel..,

Import drive from Excel and write...
Manage motor db ...

Manage Sensorless Pumps db ...
05S Creator...

Export CS¥/Master Files ...

Drive Converter Tool

Soft Starter Discover and Configuration Tool

lllustration 12: 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

Context:

e30bt980.10

As the VLT® Soft Starter MCD 600 does not support any fieldbusses, a parameter file (PAR file) is 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.

Danfoss A/S © 2019.01
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Procedure
1. Create an MCD 600 project soft starter.
Right-click the project folder.

Select Import parameters.

> w N

From the dialog, select the file to import.

-» Adialog opens showing information about the selected file.

Import MCDB00 Master Parameter File
Lewvel Message
Info Soft Starter type: MCD600
Info Parameter listversion: 0.1.0.0
Info Soft Starter Model: MCD6-00208
Infa File checksum correct: 45452
Continue J Cancel

e30bu310.10

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

5. Press Continue to apply the file.

=» Aview, which shows all changed parameters, appears.

Import MCDBEO0 Master Parameter File

Lewel Message

Info Pararneter "1-1" changed. Old: "Digital Input™ Mew: "Timer"
Info Pararneter "1-2" changed. Old: "L0" New: "1.2"

Info Pararmeter "1-3" changed. Old: 0" New: "3999"

Info Parameter "1-4" changed. Oid: "00:10" New: "01:13"

Info Pararneter "1-5" changed. Old: "600" New: "1200"

Infa Pararneter "3-4" changed, Old: *00:06° New: "00:10"

Info Pararneter "4-2" changed, Old: "0" New: "30°

Info Parameter "4-3" changed. Old: "1" Mew: "10°

Info Parameter *7-1" changed, Old: “Input Trip (N/Q)" New: "Jog ...
Infa Parameter "20-2" changed. Old: "807 New: "20"

Info Al donel

Ok,

Click Ok to close the window.
Right-click the project to export from MCT 10.

Select the parameters to export.

v ® N o

In the file selection dialog, select where to export the file to.

e30bu311.10

26 | Danfoss A/S © 2019.01

AQ283728700891en-000101 / 130R0466



Do

Operating Guide | VLT® Motion Control Tool MCT 10 Set-up of Communication

=» Adialog appears when the export is completed.

MCT 10 Set-up Software

e30bu312.10

Export complete!

QK |

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.

—

N \

N :

(92}

\ D ©

o)

\ ]

()
PCMCIA - Insertable
DP-V1 card DP-V1 card

DP- V1 y;
’7

lllustration 16: 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.
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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

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

ProfiBus fieldbus configuration
e | Protocd

Connection Parameter 1/0

e30bt625.13

< —_—
Mumber of connection refries: 3 Read parameter timeout; | 50 msec

MNumber of reconnection refries: 3 i Write parameter tmeout; | 200 msec

FleljO Parameters allowed per telegram:

Fie telegram timeout; | 500 msec z

Max fadures on file read: o

Reset to default |

lllustration 17: PROFIBUS Fieldbus Configuration
2. Setthe board number.
3. Set the fieldbus scanning range to the available addresses only to limit the time used for scanning active drives.

4. 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 Step7, or alternatively
Simatic NET, to establish connectivity via the supported master class 2 cards such as CP5511 or CP5512.

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

46.2.1 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.
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Procedure
1. Open the PG/PC Interface.

Set PG/PC Interface

)

e30bt789.10

Access Path | LLDP

focess Point of the Application:
CP_L2_1: -» CP5512(PROFIBUS) v
[Standard interface SIMATIC NET)

Intarface Parameter &ssignment U sed:

CPS512(PROFIBUS) [ Propeties., |
(31 CPES1 2(FwiL) a| | Diagnostics.. |
(888 CPS51 2MF) —
(8 CPSS12(PRI) | Copy.. |
4 CPS512(PROFIBUS) =

< >

[Parameter assignment of your
communications processor CPS512 for a
PROFIBUS network)

|nterfaces

Add/Remove: | Select... |

| Cancel | | Help I

Illustration 18: Set PG/PC Interface
2. 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.
4. Select Properties to configure the station- and network parameters.

Station parameters:

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

Network parameters:
« Setthe Transmission rate to the same baud rate as the PLC if it is active.
Use DP as Profile and click OK to close the Properties dialog.

6. Select Diagnostics in the Set PG/PC Interface to verify network- and bus communication.

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 29



Operating Guide | VLT® Motion Control Tool MCT 10

Do

Set-up of Communication

Properties - CP5512(PROFIBUS)
PROFIBUS |
Station Parameters
W PG/FCis the
Address 1 e |
J=
Timeout 1s -l
Network Parameters
Transmession fate: ﬁ“ﬁq-b_m_u:j
Highest station addiess: 126 =]
Profile: DP
| Standard
Urniversal [DF/FMS)
User-Defined

Bus Parameters. .

lllustration 19: Properties Dialog

e30bt790.11
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| SIMATIC NET diagnostics - CP5512(PROFIBUS)

PROFIBUS/MP| Network Diagnostics | Hardware |
Statug/Network Diagnostics

Station address: |‘|

Bus parametars:

?@Hrale: 1500.00 Kbp: &
|Highest station address [HSA) 126

|Minirum station delay Time [Min Tadrf 11 Bit
!Maximum station delay Time (ax Tadi} 150 Bit

|Setup time [tzet): 1 Bit v
Buz Modes

012345678 3910111213141516171818

0T ] o e e (e e s o B 20 i e

120 T | Key
[ Station passive
Aead | ¥ Station active
[ Station active ready
oK | Cancel | Heb

lllustration 20: Simatic Network Diagnostics Dialog

4.6.3 PROFIBUS Multitelegrams

130BT791.10

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.

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

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:

4.7 Ethernet-TSC Data Communication

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.

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.
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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.

]
Ethernet - Ethernet Fieldbus Settings O s
2
Basic Options | Advanced g
o
Drive Discovery Method Discovered Drives %
i 20 drives found
@ Multicast:
posting to single multicast address, Model MAC Address DHCP IP Address Subnet Mask Default Gateway  Port
PRy P i L FC-102  O0:1B:08:00:0B:9F  Ensbled  10.28.196.43 255.255.240.0  10.28.193.1 4000
@ Range Scan: FC-302 00:1B:08:00:08:97 Enabled 10.28.196.24 255,255.240.0 10.28.193.1 4000
etk e e e et e FC-302 00:1B:08:00:08:87 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 2000
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:08:00:00:57 Enabled 10.28.198.25 255.255.240.0 10.28.193.1 4000
Sean if drives were not discovered with Multicast. FC-302 00:1B:08:00:05:C9  Enabled  10.28.196.11 255.255.240.0  10.28.193.1 2000
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:08:00:06:96 Enabled 10.28.196.17 255.255,240.0 10.28.193.1 4000
FC-302 00:1B:03:00:0B:90 Enabled 10.28.196.32 255.255,240.0 10.28.193.1 4000
; FC-302 00:1B:08:00:08:88 Enabled 10.28.196.21 255.255.240.0 10.28.193.1 4000
= FC-302  O0:1B:08:00:0B:A6  Dissbled  10.28,196.34 255.255.240.0  10.28.193.1 4000
Start Address: FC-302 00:1B:08:00:07:4%  Enabled  10.28.196,12 255,255,240.0 10.28.193.1 4000
0 . 23 . 198 . 43 FC-302 00:1B:08:00:06:95 Enabled 10.28.196.23 255,255.240.0 10.28.193.1 4000
FC-302 00: 1B:08:00:0B:85 Disabled 10.25.196.40 255,255.240.0 10.28.193.1 4000
End Address: FC-302 00: 1B:08:00:0B:AC Disabled 10.28.196.42 255,255.240.0 10.28.193.1 4000
0 . 28 .19 . 43 FC-302 00:1B:08:00:06:94 Disabled 10.28.196.38 255,255.240.0 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
. . . FC-302 00:1B:03:00:08:A2 Enabled 10.28.196.22 255.255.240.0 10.28.193.1 4000
Smaller set of drives requires less processing, X
thus Filtering can boost discovery from within FC-302 00:18:08:00:08:93  Dissbled  10.28.196.39 255.255.240.0  10.28.193.1 4000
application.
Drive Discovery Timeout
500 1..9993 ms

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

lllustration 21: 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 network.

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 - Ethemnet Fieldbus Settings [ = | :
3
Basic Options | Drive IP Settings | Advanced b1
o
(52}
Drive Info o
Found on Interface: 10.28.196.8
Drive Model: FC-102
MAC Address: 00: 1B:08:00:0B:9F
Host Mame: nfa
DNS Address: nfa
TSC Port Mumber: 4000
Configure Drive IP Settings
@ Use DHCP
() Manually Configure Network Settings

IP Address: . 28 .19% . 43

Subnet Mask: 255 . 255 . 240 . O

Default Gateway: .28 .193 . 1

Back to List

lllustration 22: TSC Configure

4.7.1.1 Scanning with IP Range

Context:

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

prevent the option from failing to operate.
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Procedure

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.

Ethernet - Ethernet Fieldbus Settings - . |

—
—
(V)
Basic Options | Advanced g
]
Drive Discovery Method Discovered Drives 8
2
) Multicast:
posting to single multicast address, IP Address Port

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:
o . 28 .19 . 19

End Address:
m . 28 . 195 . 24

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

Drive Discovery Timeout

500 1..9999 ms

Q ‘fou can configure drive IP settings remotely by double dicking on it {over UDP only).

lllustration 23: Scan Range

=» After the scan, all active drives are identified.
2. Use a corresponding drive to read or write to a single drive instead of waiting for MCT 10 to scan and identify all drives.
A Open the project file and create offline drives manually.
B Configure the connection properties.
C Right-click the offline drive.
D

Read and write to the drive without scanning the bus.

4.7.1.2 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 [ % pa
—
. . n
Basic Options | Advanced *
a
[=]
Drive Discovery Method Discovered Drives g
5 drives found
@ Multicast:
posting to single multicast address, Model MAC Address DHCP IP Address Subnet Mask Default Gateway  Port
v B Emnreyy Mt ET (LE FC-302 00:1B:08:00:06:98  Ensbled  10.28.196.23 255.255.240.0  10.28.193.1 4000
Range Scan: FC-302 00:1B:08:00:08:A2 Enabled 10.28.196.22 255.255.240.0 10.28.193.1 4000
: . ) . X FC-302 00:1B:08:00:08:99 Enabled 10.28.196.19 255.255.240.0 10.28.193.1 4000
probing all addresses in spedified 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:
o .28 .19 . 19

End Address:
o .28 .19 . 24

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

lllustration 24: 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

Context:

It can take up to 30 s from starting or stopping the winking, until the option responds.
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Procedure
1. Right-click a drive from the Ethernet network.

2. Select Start winking or Stop winking.

Untitled - MCT 10 Set-up Software
= P

Ded Ee %p

File Edt View Inzet Communication

Tools  Options  Help

e30bt784.11

B

= ﬁ Fetwork
H op-v1
E mcd500
E Senal

= H Ethernet

'+.
= &8 Project

el |

un
[LT]] |‘ﬂ
118

All Parameters
Llarms
Smart Logic

ol

1
* =y
o
T
XY}

itk

4ll Parameters
Alarms

Start winking

Fead from Drive

Compare,.,

Dirive Senes

Fower Size

Wollsoe

? 3

—g—

— i —

alla

o} Smart Logic
ONVERTED DRIVES

COMVERTED -5 96

—_—

Copy

| |
@
r-\-l
|

Load motor data...

e e S el

Properties
1

lllustration 25: Start Winking

4.7.3 Advanced

Use the Advanced tab:
«  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 — - - ﬂ :
Basic Options | Drive IP Settings | Advanced %
Port Number For Range Scan §
[}

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

I | 1..85535

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

TSC Connection Allocation [ Sharing
Release Iding Connections

Idle Tmeout: 5  1..999s

Capadty of simultanecus connections is limited with drives. Releasing unused
connections makes them available to other users on network.

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

Parameter Channel Response Timeout

4000 1..9999 ms

lllustration 26: 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 illustration 27.

, = 9
Bl Untitled - MCT 10 Set-up Software [ | & - §
File Edit View Inset Communication Tools Options Help 8
D& | : L, -EEmE TV B O ®
= ﬁwet.-.crl' Folders

B oraa
B Ethemet
B Rs485.1

Illustration 27: MCT 10 Set-up Software Main Window

5.2 User Interface

5.2.1 Display

The MCT 10 Set-up Software has 2 views:
«  Left view.
+  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 6.7.1.1 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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—
. -
-* Project X - MCT 10 Set-up Software -8l
Fle Edit View Insert Commuricaion Tools Options Help £
i T — - e o
D@ 2R 8L+-EETY EOOBN 2
= Network ID |Name Setup 1 | setup 2 Setup 3 |setupa 4
_ B SerlalCom 001 [Language English English English English
= %_F’LOJect 002 | Active setup Setup 1 Setup 1 Setup 1 Setup 1
= J¢ Conveyor 001 003 | Sehup copy Mo copy Mo copy Mo coply Mo coply
= = 5 004 |Lcp copy No copy Mo copy Mo copy Mo copy
005 Custom readout 100.00 100.00 100,00 100,00
£ Load and motor 005 |Qust read. unit % % % %
I+ References and fimits g Iézr?'e read(:ﬂ_jtdmt - :refquency[[ql;i] :refquency[[ql;i] :refquency[[ql;i] :refquency[[{
mal rea eference eference eference eference
Inputs and outputs
@ Input : 002 |Smalreadout?  |Motor current[A] Motor current[A]  Motor current[A] Motor currel
£ Specid functions
P T £ 010 | Smal readout 3 Fower [kw] Fomer [kivW] Fomer (k] Fomer (k]
= Senal commuUTston 011 |Unitofioc ref Hz Hz Hz Hz
=§ Technical functions 012 |Hand startbtin Enable Enable Enable Enable
= Group 7 013 [Stop button Enable Enable Enable Enable
014 | Auto start btin Enable Enable Enable Enable
015 |Resetbution Enable Enable Enable Enable
016 |Datachangelock |Motlocked Mot locked Mot locked Mot locked
017 |Power up action Auto restart Auto restart AULO restart AULO restart
100 | Config. mode Closed loop for...  Closedloop for,,, | Closed loop for.,,  Closed loop
101 | Vtcharact. Aeo function Aeo function Reo functon Reo functor
102 Motor power 3.00 3.00 3.00 3.00
103 Motor voltage 550 550 550 550
104 | Motor frequency 50 50 50 50
105 Motor current 5.09 5.09 5.09 5.09
106 Motor nom. speed | 1420 1420 1420 1420
107 | Auto motor adapt  [Mo ama Mo ama Mo ama No ama
109 Resonance damp. | 100 100 100 100
110 High start torg. 0.0 0.0 0.0 0.0
111 Start delay 0.0 0.0 0.0 0.0
112 | Motor preheat Disable Disable Disable Disable
113 | Preheat dc curr. 50 50 50 50
114 M b ade s s wroemte (=fa] [=fa] [=a] [={a] beZ
4 | »
For Help, press F1 | 4
lllustration 28: Details Shown in the Right View
Toolbar
A toolbar shows icons for the most commonly used functions.
-
—
g
= i ; " =
Ded - = TN G DeB N
[}

Illustration 29: Toolbar

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

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

5.2.2 Network and Project Folders

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

contains online data.
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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 6.7.1.1 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:
«  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 pa|
that are part of a machine or sys- g
tem. 8
2]
()
File fold- | Organize files belonging to a i‘
er project. Any file format can be N
used. I 3
™
(]
Parame- Store parameter settings tempora- 3
ter folder | rily or for documentation purposes. §
The folder can contain a single pa- '::E:' g
rameter, subgroup, parameter 3

group, or the entire parameter da-
tabase.
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Name Purpose Icon
Scope Analyze the behavior of 1 or sever- pa
folder al parameters for diagnostic purpo- ”:’
ses by visualizing them as a curve. g
(52}
()

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 illustration 34.

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

- ]
Bl Untitied - MCT 10 Set-up Software . —
File Edit View Inset Communicatio s Options Help 9
] ;N ] oy T oK g
5 Networl Folders
Borw @
8 Serial
g
New 3 Drive
Print Project... Soft Starter
Ak
Change Field-Bus Settings FAVE Hites
Folder
e Folder

Scope Folder

Rename

Properties

I

lllustration 34: Inserting a Folder Type

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.
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5.3.2 Setting Up Drives, Active Filters, or Soft Starters

Context:

Insert the drive, the active filter, or the soft starter in a project folder as follows:

1.
2.
3.

Procedure

Right-click in the left view or click Insert in the main menu bar.

Select New.

Select the appropriate device type.

=» Inserting a drive opens the New Drive window.

New Drive

Marne

Drive Name: |Conveyor 401

Select Drive Type

Series: | FC-302

Power Size: ] 370K

Options

Lef Lo

Option A [MCA121 EtherNet/IP

Optioh B: | MCE 105 Relay Card

Option C0: | Mo Optian

Option C1: [MCE113 Ext Relay

Lof Led Led Lo

o]

Software Version: [ 04,95

L [

Voltage: | 200v-240v

Regonal Sethings

Region: | >
Connection
Field-bus | Ethermet -
Address: [192168.16.1
Cancel

Illustration 35: New Drive Window

The New Drive window consists of 4 main sections:

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

Name

version and the voltage in this section.
Select Drive Type

available. The default file is always preselected.
Options Various information about the installed options.
Connection

The fieldbus used between the PC and the drive associated with the address to communicate. The

specific fieldbus type is available from the drop-down menu.

It is mandatory to fill in all fields. The different selections are available from the drop-down menus.

e30bt637.11

Enter a unique name for the drive. Any text/number combination is allowed. Also specify with software
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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.

I Untitled - MCT 10 Set-up Software

File Edit View Inset Communication

Tools Options Help

=3 Eol <=

For Help, press F1

DEHE &R & % IR EAA-E B 216
E ﬁ NEW;:I 1 Connected Dive Infomation Database Information
E Ether;\r:t Dirve Series I rﬁz
B zz;:l Power Sze | R
= W X | oS
B B Basic 5W Version | j0a3
Optiona [ [MCA121 EtheelAP
OpionB | [MCB105 Relay Card
OptionCD | |No Option
OptionC1 | JMCB113 Ext Relay
TypaCode | [FC-302P3K7T 2E 20H 1 BGRHEAL
DrveAddess  [i32168161
BusName [Ethemet
Regon [finemstional (50Hz)
Lastogncheorzed [~
Description
History log

e30bt636.11

Illustration 36: 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

Context:

Insert a low harmonic drive in a project folder as follows:
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AQ283728700891en-000101 / 130R0466 | 43



Operating Guide | VLT® Motion Control Tool MCT 10

Do

Parameter Set-up

Procedure

1. Right-click in the left view or select Insert in the main menu bar.

Select New.

Select Drive.

> w N

Enter all relevant data in the New Drive dialog and click Make LHD.

-
Mew Drive

Mame
Dirive Mame:  FC302

Select Drive Type

Seres |FC-302

O ptions

PUD file | FC-202P450T 4

Software Werzion: [ 0522

Walkage: | 330v-480v

Power Size: | 450.0k\w/ (P450)

Opticn 2 [ND Dption

Option B: [Nu:u (O ption

Option CO/ED: [ND Optiar

Option C1/E7:

drive.

Rezet Fields

’Nu:u Option

The codes after the power sizes distinguizh the usual [Pexx] power cards from the new D-Frames [Mxxs). Check the type code in the

- 4041 5-00. pud

Connection

Field-bus: [Serial

Address 1
wiamn if Address iz inuse [

e30bt787.12

Cancel

Make LHD

lllustration 37: 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.
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+ m Metwerk
= & Project
=/ WD on !
= Fo302
+| E All Parameters
b Alarmis
1+} Smart Legic
= ME AAFQDS

e30bt788.11

it B
+ - £= All Parameters
&b Alarms

lllustration 38: 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:

«  Operation and display.
+ Load and motor.

+ References and limits.

« Inputs and outputs.

«  Special functions.

«  Serial communication.

«  Technical functions.

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

:
Fle Edt View Insert Communication Tools Options Help §
e B& % ¥ DoeB: 5
= 1D N{Stop Pol] @
=& Project 001 |Language
= Conveyor 001 0n2 Active setup
= Parameters 003 Setup copy
Cperation and display 004  |Lcp copy
£ Load and motor 005 | Custom read
|+ References and imits 006 | Cust read. u
" Inputs and outputs 007 _|Large readoL

008 [ Smal readou

—£ Special functions
003 | Smal readou
5 Serial commurication 010 Crlad

EE Technical functons 011  |Untoflocreal
= Group 7 012 |Hand start bt

013 Stop button
014 Auto start bt

Illustration 39: Subfolders in the All Parameters Folder

The generic folders comprise parameters relevant to the drive type selected.
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3
ct X t-up Software = EI'_X[ 9
Fle Edit Vew Insert Communication Tools Options Help 2
Dl !B 8 % -amtY D oern g
&l Network D |Name Setup 1 Setup 2 |setup 3 [setupa =]
B seridCom 001 |Lamouage Enaish Englsh Enalsh Engksh
&4 Project 002 | Active seflp Setup 1 Setup 1 Setup 1 Setup 1
=3 Conveyor 001 003 | Setp copy No copy NO coply Mo copy No copy
£ == Al Parameters 004 [Lep copy No copy Mo copy Mo copy No copy
foperation and aisplay] 005 | Custom readout | 100.00 1 100.00 100.00 | 100.00
£ Load and motor 006 [Cust read unit % | % % | %
|-+ Refarenices and imits 007 | Large readout Frequency [Hz]  |Frequency [Hz] |Frequency [Hz] |Frequency [
| Inputs and outputs 008 | Smal readout 1 Reference [%] Refererice [ %] Reference [%]  |Reference [¢
it : 009 |Smalreadout  |Motor current[A] |Motor current[A] Motor current[A] | Motor curre:
patcpea fnciore 010 |Smalreadodtd  |Power kW]  Power [kw] Power kW] |Power [kW]
F= Sl commmication 011 | Unit of loc ref He He Hz Hz
=8 Technkd functions 012 |Handstartbtin _ |Enable |Enable [Endble |Enable
= Group 7 013 | Stop button Enable |Enable Enzble Enable
014 | Auto start bt Enable Enabie Enable | Enable
015 | Reset button Enable |Enable |Enable _|Enable
016 |Data change lock  |Netlocked | Mot locked Mot locked | Not locked
017 Paiwer Up action AUO restart Auto restart AU restart AUtD restart

lllustration 40: 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.

islxl
Fle Edit View Insert Communicaton Tools Options Help g
DEH[ I BR(E % EEEIET 2
= £ Network 1D |Name Setup 1 [setup 2 | setup 3 [setup a Factory Setup | Unit -1 8
B seridcom 507 | Actudl valle 0 0 0 0 @
=168 Project 915.0 | PCD write config... |Fieldbus CTwW 1 Fieldbus CTW 1 Fieldbus CTW 1 Fieldbus CTW 1
= conveyor 001 915.1 | PCD write config... |FieldbusREF 1 Fieldous REF 1 Fieldbus REF 1 Fieldous REF 1
== Ml Parameters 915.2 | PCD write config... |MNone MNone MNone MNone
R Gperation and display 915.3 | PCD write config... |MNone Mone None Mone
8 Load and motor 915.4 | PCD write config... |Mone Mone None Mone
| References and limits ;Eé 7Egg W"?Ee config... Eeme Eone zeme Eone
i wirite config... |Mone jore one jore
. IS”DDEL;T; ?Sg;zﬁm $15.7 | PCD write Corfig.. |Nore None Norte None
- 915.8 | PCD write config... |Mone More hone More
i3 Serial commurication 915.9 | PCD write config... |None MNorie None None
=8 Techrical functions 916.0 | PCD read configit.. | Status word Status word Status word Status word
= Group 7 916.1 | PCD read configu... |Main actual valu... Main actual valu... Main actual valu... Main actual valu...
= @ Conveyor 002 916.2 | PCD read configu... | None Mone None Mone
== Al Parameters 916.3 | PCD read configul., |None MNone None MNone
R Gperation/Display 916.4 | PCD read config... [Mone Mone Mone Mone
& LoadMotor 916.5 | PCD read configu.... | Mone More None More
b aes 916.6 | PCD read configu... | Mone More hone More
= Rieferents | RAMPS 916.7 | PCD read configu... | Mone More None More
916.8 | PCD read configu... | Mone More None More
+§ Limits / Warnings 916.9 | PCD read corfigu... | None Mone None Mone
35 Digtal Injout 916 | Node address 0 0 0 0
4 Analog In/out 922 | Telegram selection |PPO B PPOB PPOB PPOB
[+ ppe Controllers 927 |Parameter edit Enabled Enabled Enabled Enabled
[ ﬁ: Comm. and options 928 Process control Enable cyclic m... Enable cyclic m... Enable cyclic m... |Enable cyclic m...
2= Profibus 953 | Profibus warning ... |Ohex Ohex Ohex Ohex
4k Smart logic :g ::g;]"l:l 23%%;?& 3,6 kbit/s 36 kbit/fs 3,6 kbit/s 36 kbit/s
b
;‘ o ;‘:ﬁg‘i&;ﬁﬁ? 71 | Save Data valies | Off off off off
T 72| Drive Reset No action No action Mo action No action
[ g Data readouits

Illustration 41: Array Parameters
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5.3.6 Sorting

The Danfoss products listed under Network or Project can be sorted according to:
+ Folder name.

« Series.

«  Software version.

. Address (communication address).

«  Power size.

- Voltage.

Click the sorting bar and select the relevant sorting option.

B Untitled - MCT 10 Set-up Software [o| & |
File Edit View Insert Communication Tools Options Help

e30bt830.10

(== = o e ?
E| g Metwork Folders | Series Software Version | Address | Power Size | Yoltage
: : B pp-vi E FC302 1 FC-302 06.44 1 0.25KW 200v-240v
B Serial E FC302.2 FC-302 06.33 2 2.20KW 380v-500
= & Project ,',gEFC-IDE FC-102 0373 3 22.00KW 525V-600Y
e} E FC302.1 '-'! FC-202 FC-202 0183 4 90,00KW 525V-690v
- [ Fca22
- il FC-102
H- B Fc-202

For Help, press F1

Illustration 42: 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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“ Project X - MCT 10 Set-up Software - Iﬁlﬂ S
File Edit  view Insert Communicaion Tools Options Help 8
DSE~YToobr hEmM TR E OB £
= Hf Netw ¥ Stals Bar ID | Name Setup 1 | setup 2 | setup 3 | setup 4 Factory Setup | Unit S
B se Large Icons 001 | Language English English Engish English @
o EPHFOJe i 002 | Active sefup Setup 1 Setup 1 Setup 1 Setup 1
e¥fc List 003 | Setp copy No copy No copy No copy No copy
EL 004 | Lcp copy No copy No copy Mo copy No copy
Detaks 005 | Cstom readout | 100.00 100.00 100.00 100.00
8 Load and motor 006 | Cust, read, unit % % % %
1 References and limits 007 La_rqe rea out: Frequency [Hz]  Frequency [Hz]  Frequency [Hz]  Frequency [Hz]
& Inputs and " 00E Smal readout 1 Reference [%] Reference [%] Reference [%] Reference [%]
- B 005 Small readout 2 Motor current[A] Motor current[A] Motor current [A]  Motor current: [A]
= Specid fr 'Cmr's 010 | Smal readout 3 Power [kKWw] Power [kw] Power [kw] Power [kw]
¥ et comminication 011 | Unit offoc re Hz He He Hz
=8 Technical functions 012 |Handstartbtn | Enable Enable Enable Enable
=eop7 013 | Stop button Enable Enable Enable Enable
014 AUto start bt Enable Enable Enable Enable
015 | Resatbutton Enable Enable Enable Enable
016 | Datachangelock  |Motlocked Notlocked Mot locked Mot locked
017 | Power Up action Auto restart. Auto restart AU restart Auto restart

lllustration 43: The View Menu

5.4.1 Customize Parameter View Settings

Context:

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.

-
- S mae® sl Parameter View Settings B
o0y Language Nederlands 3
ooz Makor Speed Linit RPM Patameter View Settings S
003 Regional Settings International " Apply seltings 1o the sub folders @
004 Operating State at Po... Forced stop, ref=cld
010 | Active Set-up Setup 1 ™ Apply seliings lo the entite project
011 Edit Set-up Active setup & . : :

lo the entire applicatio
This Set-up Linke - Apply settings n
Copy Chrl+C | 0K I Cancel |
Chrl+y

Parameter Vie

Illustration 44: Applying Parameter View Settings

3. Select the relevant option and click OK.
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5.4.2 Customize Background Color

Context:

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

B Untitled - MCT 10 Set-up Software

Q

= i Network
i B opvi

H. Serial

& [

T

File Edit View Inset Communication Tools | Options | Help
D= 2, T

Read From Drive Settings...
Write To Drive Settings...

Communication fault tolerance...

Inline Edit

Import Settings...
Select Language...
Regional Settings...
MCO305 Settings...
Project properties ...

Converter tool Settings...

Online Parameter Grid Settings...

Logging

lllustration 45: Customizing Background Color

Procedure

e30bt828.11

S

Online Parameter Grid Settings @
Background color :I w. | Restore Default|

oK ]_c.w:eli

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

Context:

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.
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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.

011 Edit Set-u

004 Operating State at Po,., Farced st
010 Active Set-up Setup 1

P Active seb

[Getun 2

1D Name Se‘m 1 Sebun 3
001 Language Me: Ian(l%\ h

002 Mator Speed Linit RPM -l ik
003 Regional Settings Internation =

Customize Columns

012

This Set-up Linked to

Mat linked

Remaove Columnis)

Aysable fields:

Setup 2

Soio3 I f
Setup 4 < Remove l f
»

>

Customize Columns ...
Apply Parameter View Settings. ..

Filter Parameter ...

lllustration 46: Customize Columns Dialog

4. Click either Add or Remove.

Mave U Move Down

5. Change the order of the fields in the right view by clicking Move Up or Move Down.

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

Illustration 47:

Apph- Parameter View Settings...

D Mame Unit |Setup1 [

aln}| Language | Mederlands

ooz Motor Speed Unit RPM

003 Regional Settings International

004 Operating State at Po... Forced stop, ref=old

010 Active Set-up | Setup 1

011 Edit Set-up Active setup

012 | This Set-up Linkec "
Copy Chrl+C
Paste Chrl+y
Read Erom drive ...
Write to drive ...

Parameter Yiew Settings

Paiameter View Sefiings
" Apply settings lo the sub folders

[ Apply settings lo the enlite project

X]

40

Apply Parameter View Settings

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

5.4.4 Filtering Parameters

Context:

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

e30bt642.11

e30bt643.11
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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.

" — — o~
=l =
Fle: Edt View Insert Communicaion Tools Opbons Hep %
e [ F =E 3
D@ M| 4R &% Eegoes 5
- =]
=1 8 Metwerk 0 |Name Setup 1 | setup 2 [setup 3 | setup 4 |Factory setup [unit 2
B SerialCom 001 |Language Engish English Engish Engish
=) 8 Project: 002 | Active setp Setup 1 Setup 1 Setup 1 Setlp 1
= 5 Conveyor 001 003 | Setup copy No copy No copy No copy NO copy
(=1 = Al Parameters 004 |Lcp copy Mo copy No copy No copy Mo copy
[ Gperation and display 005 |Custom readout | 100.00 100.00 100.00 100,00
2 Load and motor 006 |Custread.umt |% % % %
|+ References and limits 007 readout Frequency [Hz]  Frequency [Hz]  Frequency [Hz]  Frequency [Hz]
#* Tputs and outputs 008 |Smal readout Reference [%] Refererice [96) Reference [%) Reference [%)]
sq fineton 009 | Smal readout 2 Motor current [A] Motor current[A] Motor current[A]  Motor current [A]
= jpecil Tl s 010 | Smal readout 3 Power [kW] Power [kW] Power (kW] Power [lW]
& Serial communication 011 | Urit ofloc ref He Hz He Hz
=% Technical functions 012 |Handstartbtin __|Enable Enable Enable Enable
= Group 7 013 | Stop button Enable Enable Enable
(SR Yy r— = =N
EERmETT o ometer Fiter
016 [Dat - Fiper ~ Filter By Grouj
017 |Pow & = 2
W Operation and displey

¢ Changed Value

edifram Facton

Jinput
MSpeci

| motor
nces and limits
and output
| functions

al communication

Illustration 48: Filtering Columns
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5.4.5 Customize Columns

Procedure
1. Right-click any column.

2. Select Customize Columns.

ct X - MCT 10 Set-up Software — |5'|__K_] :
Fle Edt View Insert Commurication Tools Options Help %
[DSE bR &H =m0 ook 2
= i Netwiork D |Name Setupl ! ... petwpd Factory Setup | Unit 2
B SeriakCom 01 |L ek : o
anguage English ctri+C
= & Project 002 | Active setip Setup 1 =i wp 1
= 5 Conveyor 001 003 | Setup copy Mo copy 5 copy
Al Parameters 004 |Lepcopy Mo capy Read From drive ... copy
=] -ation and display 005 | Custom readout 100,00
emand motor 006 | Cust. read, unit % HHBID S 6
|+ References and imits 007 |Large readout Fregquancy  Remove Column(s) equency [Hz]
008 | Smal readout 1 + I Reference [96]
009 |Smalreadout 2 Motor curr . otor current [4
010 |Smallreadout 3 Fower [k e Power [kw] &
011 |Unit of loc ref He e ey He
012 |Hand startbtin Enable =
i 013 | Stop button Enable Enable Enable Enable
=) 014 | Auto start btn Enable Enable Enable Enable
015 |Resetbutton Enable Enable Enable Enable
016 |Datachangelock  |Mot locked Mot locked Not locked Not locked
017 | Power Lp action AUt restart AUtO restart Auto restart Auto restart
100 | Config. mode Closed loop for...  Closed loop for...  Closed loop for...  Closed loop for...
5 7= Reference /Ramps 101 |vtcharact. Ago function Aeo function Aeo function Ago function
102 | Motor power 3.00 3.00 3.00 3.00 kv
§Limits / warnings 103 | Motor voltage 550 550 550 550 v
+ Digital In/out 104 | Motor frequercy |50 50 50 50 Hz
¥4y Andlog Infout 105 | Motor current 509 509 509 509 A
) e Controllers 106 | Motor nom, speed | 1420 1420 1420 1420 RPM
&-¥.2 Comm. and options 107 | Auto motor adapt Mo ama No ama No ama No ama
Profibus 108 | Multim.startvolt v
54k Smart logic 109 |Resonance damp, | 100 100 100 100 L)
5 -.® Specidl fnctions 0 |High start torg, 0.0 0.0 0.0 0.0 s
 |j Drive Information Start dela 0.0 0.0 0.0 0.0 s
- 2 Motor preheat Disable Disable Disable Disable
& Datareadouts Preheat de curr. | 50 50 50 50 %
114 |Dc brake current | S0 S0 S0 S0 %
15 | Dc braking Hme 10,0 10.0 10.0 10.0 s
| 116 | Dc brake cutdn 0.0 0.0 0.0 0.0 Hz
17 |Mot.therm protec |Etr trip 1 Etr trip 1 Etr trip 1 Etrtrip L
18 |Motor pwr fact 0.75 0.75 0.75 0.7
200 |Frequency range  |0-120 hz 0-120 hz 0-120hz 0-120hz
201 [Min. frequenc 200 200 20.0 20.0 Hz
202 |Max. frequency 50.0 S0.0 S0.0 S0.0 Hz
203 |Reference site Linked to handy... Linked to hand/... Linked to hand/... Linked to hand/...
204 | M, reference 0,000 0.000 0.000 0.000
205 |Max. reference 100,000 100,000 100.000 100.000
206 |Ramp up time 1 1 1 1 s
207 |Ramp down time 1 1 1 1 s
208 | Autoramping Enable Enable Enable Enable
209 | Jog frequency 200 200 20.0 20.0 Hz
210 |Ref function sum Sum Sum Sum
211 |Presetref. 1 0.00 0.00 0.00 0.00 %
Customize the view

hstart] | E 2

lllustration 49:

|| Edndbakk.. | Bymerio . |[Bproject .. Bloaweas . | B)ooztr ..

Customize Columns Menu

3. Highlight a field to change the order.
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ET
Ayailable fields: Show these fields in this order. §
a2
4]. = ‘r‘?am \_IOK %
<~ Bemove g::: ; Cancel
Setup 3
Factory Setup
Unit
Move Up Move Down

lllustration 50: 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 parameter
entry. If an entry cell is shaded, the parameter is read-only and cannot be modified.
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-" Project X - MCT 10 Set-up Software

Fle Edit Vew Insert Communication Toolk Optons Hep

[DSH L BE S

B

& Network
= & Project:
@ 5 Conveyor 001
= [ Corveyor 002
== Al Parameters
[ Cperation/Tisplay
B LoadMotor
(@) Brakes
[~ Reference /Ramps
w58 Limits / Warnings
w4 Digital Infout
B Analog Infout
[ = Controllers
%8 Comm, and options
i Profibus
B4k Smart logic
w8 Special functions
& Drive information
1 Data readouts

For Help, press F1

—
_lofxl|
£
&
[}
Setup 3 |setupa -]
50
|50
10.0 1100

lllustration 51: Editing Parameters

Shaded cells indicate read-only parameter:

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

e30bt647.11

speed open loop

closed loop

Factory Default : M7

Description

Select the application contral principle. j
oK Cancel J

Illustration 52: Edit Parameter View

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

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.
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Procedure

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

- & Project B
+ E """"" ew ’
: COMVe  pyint Selected Folder(s)...
Edit setup names

e30bt532.12

Read from Drive
Write to Drive

el
Copy

Delete
Fenams

Properties

lllustration 53: Comparison

2. Select the drive to compare with.

This drive can be an online drive from the network, or it can be a drive in the offline folder (Project folder).

=» The result of a comparison can be stored in an ASCII text file for documentation or for subsequent import into a spreadsheet.

It is possible to compare all set-ups, or to compare 1 set-up to another.

Comparison Results.
Fust Compared Drve Info

Drive Name: Conveyor001
Drive Address: 1

Diives Name: SerialCom

Diive Sefies: FC-302

Drrve Type: 220K\ 200W-240W
SW Version 0252

Option A No option

Option B No option

Option O No option

Option C1: No option

e30bt648.11

Second Compared Diive Info
Drive Name: Corweyor002
Diive Address: 1
Driver Name: SerialCom
Drive Sedes: FC-302
Dirive Type: 2. 20K/ 20002404
Sl Wersion: 0252
Option & Mo option
Option B: Mo option
Option C0: No option
(ption £1 No option

121 Wolol Power [RF] T

125 Motor Nomingl Speed 1 1238 1420

161 Min Speed for Furctionat .1 0 1

Select the Diive lo Updsle Q
& Fust Compared Drive " Second Compared Diive Update J Save | Cancel J

lllustration 54: Comparison Result

5.7 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.
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User-defined changes can be read out by right-clicking All Parameters and selecting Minimal Changeset.

-
- O Project -
4 Wrcwz 3
- H— 5
= o
+ 3
i Prirt Selected Folder(s). ..
& (e Compare parameters with default values. ..
+ = Minimal changeset...
5 !’ Read from Drive
S write to Drive
=@
5§
B ’ ;
+ Ta  Apply Parameter Yiew Settings, .,
+ i+
L3R
+ [
* I:I.::‘
5 g
& £S5
22, Alar
1+} Sme
Softweare Opur st
Drive File System

lllustration 55: Minimal Changeset

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

- O Project

- | Fone

i |

e30bt806.11

+
- E Print Selected Folder(s)...
+ e Compare parameters with default values,
B Mirimal changesst, ..
AT Read from Drive
YoM wirite to Drive
S
o0
]
- !__.: Apply Parameter Wiew Settings, .,
+ - q+}
-~k
N =
-
£ =
2 Blarm
{+} Smart

o Softwareopgraner—
Dirive File System

lllustration 56: Compare Parameters with Default Values

5.8 Read Drive Operation Status

The drive can be in 2 different operating conditions:
+  AutoOn
- Off
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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 Operation

6.1

Reading and Writing Parameters

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

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

Select the values to be read/written and then select the Read From Drive or Write To Drive menu.

The following options are available:

A single 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.

Eik

. § DP-v1
B Serial

s

lllustration 57: Select Options

6.1.1

Read From Drive Settings

TSP W e e
Eile Edit View Insert Communication Tools Help
heEdsanal

- Metwork

Read From Drive Settings...
Write T Drive Settings...

Communication fault tolerance...

Inline Edit
Enable PUD file selection

Import Settings...
Select Language...
MCO305 Settings...
Project properties...

Converter tool Settings...

Online Parameter Grid Settings...

Lagging
Restaore dialogs...

D5U options...

Select the required options for reading from an active drive.

Set-ups

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

e30bt535.11
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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.

-

Read From Drive(s) Settings...

eS|

Setups
1 Vizible Setups Only

@ All Setups

Drive differences

@ Allow dive differences

1 Allowe drive version difference

) Do not allows drive differences

[T] 5ave as default settings

[ )8 ] [ Canicel

lllustration 58: 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.

60 | Danfoss A/S © 2019.01

AQ283728700891en-000101 / 130R0466



Do

Operating Guide | VLT® Motion Control Tool MCT 10 Operation
§ -
Write to Drive(s) Settings... [ﬁ ;
0
®
‘write Option Setups g
() Write Changed Parameters () Wisible Setups Only P
@ ‘write &1l Parameters @ All Setups

Drive differences

@) &llow drive differences
() &llow drive version difference

() Do not allow drive differences

[T Save as default settings

\

Illustration 59: Write to Drive Settings

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

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

6.1.3 Communication Fault Tolerance

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

Fault Tolerance |

Murber of Failures |I

e30bt657.11

Illustration 60: 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 fieldbusses added to the network tree in the Fieldbus drop-down list.
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6.3 Read from Drive

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

<" Project X - MCT 10 Set-up Software
Fle Edt View Insert Communication Tools Options Help

DFHE 'R &% -EmTe i oedn
= i ;etwcrk D |Name g+ | Pyre— |.,I_.I..._ - [setup 4 Factory Setup | Unit
SerfalCom Tl +%
001 |Language E English
(= 4 Project 002 | Active setbp 5 Copy Chri+C Setp 1
=-2E Conveyor 001 003 |Sehup copy Rl Paxte Ctriy Mo copy
R T e T
Operation and display 005 | Custom readout 1 = . 100,00
6 Load and motor 006 [Custread.unt |9 Witetodive.. %
|+ References and limits 007 _|Large readout F Remove Coumn(s) [Hz]  Frequency [Hz]
" Inputs and outputs 008 | Smal readout 1 + %] Reference [%]
2 Srecial funch 009 | Smal readout 2 to Customize Colimns .. Ent[A] Motor current[A]
e SphegR Saerons 010 |Smalreadout3 _|F  APPly Parameter View Settings... Fouwer [kKW]
= Serial communication 011 Unit of loc ref. = He
= Technical functions 012 |Hand statbtn g Fiter Parameter ... ErabE
1= Group 7 013 | Stop button Enable Enable Enable Enable

e30bt536.12

lllustration 61: Read from Drive

Once Read from drive is selected, the software accesses the online device and shows the Drives Check window. This window contains a
list of drives with detected compatibility issues.

3
3|
8
3
FProject Drive Connected Drive 2
Drive Series ez a0
Drive Type |u.25|<w Jo.55KwW
Device Type |22w-24nv Fauv-suuv
Basic SW Version |—m ) F1 21
Option A I Profilbus DP %1 FIJ 00 No option
Option B [Neopfion Fu.uu No option
Option C I'Nn option FI].UU No option
[T Full Compatability, all paramaters will be written. Update drive from cannected
[T Limited Compatability. some parameters may be skipped. Continue
. Mo Compatability, Group(s) will be skipped :
i Cancel

lllustration 62: 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).
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i —

Details —. [ 2

0

]

Drive differences s

Connected drive Project drive P
Drive series FCZ2 02
Drive type meswesg  meswesw
Device type wovaev  omvaer

Basic S\W version 07.30 07.51

Option A NoOpton  HNeOpfon
i Noopfn  Neoges
opton CO/ED momsewiosor  meogen
option 18 NoOstn  eosen

Legend
. Full Compatibility, all parameters will be written

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

lllustration 63: Details

The color codes indicate the level of compatibility between the project drive and the connected drive for each property.

To continue the reading process, define an action in the Drives Check dialog. The default action is Continue. Other available selections
are:

+  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.
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130BT658.10

lllustration 64: Read-from-drive Process Completed

6.3.1 Changing the PROFINET Host Name

Context:

As of MCT 10 version 4.3, the domain name and host name can be changed via the Read-from-drive Process Completed dialog.
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Procedure

1. Click Change domain or host name.

Drive Series
Power Size
\-'dltzige

Basic 5W Version
Option A

Option B

Option CO/ED
Option C1/E1

Type Code

Crive Address
Bus MName

: Drive Operation Status

Connected drive information Database Information
Fc-103 FC-103
hs.00kw P40 b5, 00k (P45K)
[sov-as0v [rsovsov
P22 b2z
MCA120 Profinet MCA120 Profinet
l\lo Option hlo Option
No Option No Option
l\lo Option hlo Option

FC-103P45KT 0000000 C0NSINAXENCIXONDX

|10

FC-103P45KT4E2 1H 18GX0XSI000AXEX CXXXXDX

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.

e30bu307.10
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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.

2. Select Write to drive.

o~
<" pr X - MCT 10 Set-up Software =l=lx] -
File Edt View Insert Communication Tools Options Help ?8
~ e : o [¥s]
DEE P BR(& N oeds ]
T T o
1= ifi Metwork. 1) Name Se i i Setup 4 Factory Setup | Unit %
B serialcom 001 |Language En copy crl+e English
=) 0 Project: 002 | Active setup Seti o ete S+ Setup 1
=8 Conveyor 001 003 | Setup copy No — = N copy
= Al Parameters 004 |Lep copy Mo ReadFrom drive ... No copy
[ Operation and display 005 | Custom readout 100 _ 100.00
&8 Load and motor 006 | Cust read. Lnit | % S %
|+ References and limits g ls*a": readoutl fre  Remove Column(s) '5] ;rtaquﬂcy[[q:i]
008 | Smal readout Customize Columns ... e
'_": ISnpu!s‘ Eﬁ:d E“m“'s 005 |Smalreadout?  |Mo S t[A] Motor current [A]
o pecial fLctions 010 |Smair 3 Pon PPRlY Settings... Fower [kKu]
= Serlal commurication 011 |Unitoflocref HZ | Fter Hz
=@ Technical functions 012 |Handstartbtin___|Enaoe— — e Enable
=Group 7 013 | Stop button Enable Enable Enable Enable

Illustration 67: Write to Drive

6.5 Poll

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

6.5.1 Stop Polling

Context:
To stop polling, for example to freeze and analyze a particular moment:

Procedure
1. Click Communication in the main menu bar.

2. Select Stop polling.

Alternatively, click the Stop polling icon in the toolbar.

DS BRE Yy :
Stop polling icon

(]

&

@

1
©30b660.11

lllustration 68: Stop Polling Icon
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6.5.2 Resume Polling

Procedure
1. Click Communication in the main menu bar.

2. Click Resume polling.

Alternatively, click the Resume polling icon in the toolbar.

=
=
L3

R =

Resume polling icon

lllustration 69: Resume Polling Icon

6.5.3 Using Smart Polling (Intelligent Scan Frequency)

TN B Qe B

e30bt661.11

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.
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Procedure
1. Click Options in the main menu bar.

2. Select Online Parameter Grid Settings.

; I Options | Help
| Read Fraom Drive Settings...
B Write To Drive Settings...

Communication fault tolerance...

Inline Eclit
¥'  Emable PUD file selection

Import Settings...
Select Language...
MCO305 Settings...
Project properties...

Converter tool Settings...

Online Parameter Gnd Settings...

&

lllustration 70: Selecting Online Parameter Grid Settings

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

I | Enable Smart Poling (slow down the poling when LCP is connected) I

i

[ Gnline Parameter Grid Settings o |
Not existing parameter color Bl [ (Reveoes
S P N o — Restore Default_|
Communication failure color D e 7“0&’3@1 |

lllustration 71: Ticking the Checkbox

e30bt982.10

e30bt983.10
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6.6 Changing the Set-up of a Field Device

Procedure
1. Open the Network folder.
Select the relevant device.

Select Stop on the toolbar to stop polling.

> W N

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.

6.7 Save Changes to a Hard Disk

6.7.1 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.

N o v ks~ wNbN

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

6.7.1.1 Saving a Project

Procedure
1. Click File in the main menu bar.

2. Select Save.

Alternatively, click the Save icon in the toolbar.

6.7.1.1.1 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:
«  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.
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6.7.1.1.2 Excluding Drive Information
Procedure
1. Click Options in the main menu bar.
2. Select Project properties.
3. Click Store related technical data files into project.
Project properties = \:i'
<
Read from drive E:Q
- L SR Qo
When SyncPosMCO305S files can be read: 8
® sk me what to do o

B Untitled - MCT 10 Set-up Software

lllustration 72: Save Drive Information

6.7.2 Archive/Unarchive

Projects that include links to other documents can store the linked files.

File Edit View Inset Communication Toels [ Options | Help
0= By - b § Reacl From Drive Settings...
(=] ﬁ Metwerk Write To Drive Settings...
Horaa ) "
E Ethemet_1 Communication fault tolerance...
g [;‘:5:| Inline Edit
154852
- Alarms & Wamings
& Project Upclate Alarms & Warning

Import Settings...
Select Language...
Regicnal Settings...
IMCO305 Settings...
Project properties ...

Converter tool Settings...

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.

6.8 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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- Untitled!- MCT 10 Set-up Sof Select a Project file to Import @@ ﬁ
- - =}
5 Edit View Insert  Communicatior Liookiirc | &3 L Hinaiony sippol j & % B3~ r§
Mew Project » : '8
s Chrl+0 y vl dialog filer ™
;”;:: Ct:|+5 _‘J _@ \Weser- Champignon_ 06072004, viE ©
Recent
Save fis...
Archive ... =| t
Unarchive ... Deskiop
P >
Print Project...
Print Selected Folder(s), ., Chr+P My Dacuments
Exit __1)-;
- IU——— My Computer
<
My Network  File pame: |Weser- Champignan_0B072004.vit j Dpen |
Places
r Files of type |Windeows Dialog Project Files [".vit) =] Cancel
= Projeck

+ g 1; FC-302 0,55k 200v-240Y

=t [ Weser- Champignon_0&072004
+ = All Parameters
£ Alarms

lllustration 73: Import Older Dialogs

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

6.9 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.
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r 3 N
Print Options & :
~
©
Output Language [ oK g
Language E [ Cancel P
More >3
Changed Parameters Options
Setups (not all of the setups are
Changed from Factory Defaut available for all of the drives)
0 All Parameters /| Setup 1
Setup 2
Setup 3
Setup 4
Factory Setup h

lllustration 74: Print Options
Select the desired print language from the drop-down list.

Changed parameters

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

Select which set-up to print.

More

Click More to be able to print selected parameter groups only.
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Changed Parameters
Changed from Faciory Default

0 Al Parameters

Old Drives Group

Print Alamms
Print Fault Log

Print Wamings

Alam, Waming & Fault Log Options

f Bl
Print Options ﬁ
Output Language: [ ok
Lanmuage: English Cancel

Cptions

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

[ Setup 1
|| Setup 2
1] Setup 3
[ Setup 4
||| Factory Setup

New Drives Group

[[/]0-= Operation / Display
|[¥]1-= Load and Mctor
W12

-~ Brakes

-~ Reference / Ramps
/|4 Limits / Wamings
5= Digital In/Cut

&~ Analog In/Out

7 Controllers

|[¥]8 Comm. and Options
|[¥]13~ Smart Logic

|[¥] 14— Special Functions
|E71 15 Nirinsa Infrnermstionn

Frograms

| Prirt dissimilar programs only

m

lllustration 75: Example of Print Selection

6.10 Update Database Information

e30bt672.12

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.
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x| 3
File Edt View Insert Communication Tools Options Help §
‘ = L s W S
DEFHE| BB S| =BV 2SO+ ‘l 3
[= Metwork -]
=8 Eialcm Cornecled Diive Infarmation Database Information
& Project | Diive Series /LT 5000 Standard [Nat Supponed
| Drive Type  [50M [Not Supported
| Vaoltage  [200v-240v [Mat Supportad
| Basic S\ Version |3_?1 [MNot Supported
| Communication Option ILIG FROFIBUS DRV [MNat Supported
| Application Option  [None [Mat Euppurl[:\%
| Drive Addiess |2
| Driver Mame lﬁai.all:um =
| Region |
i b
For Help, press F1 V7

lllustration 76: Outdated Software Database

Update the database either by right-clicking the drive icon and selecting Download drive info, or by clicking Download drive info.
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-
=T
File Edt %ew Insert Communication Tools Options Help g

= LI Q
Dl s 2@ & TR B COD &Y g
= Metwark -
E E SeviakCom Connected Diive Infoimation Database Ir
& Project w Diive Series VLT 5000 5tandard [Not Supported
Dive T
Raala;rnm Drive i Eam ot Suppated
Write bo Drive Voltsgs  [o00-240 |Net Supported
Compare.., Basic SWVersion 371 [Net Supported
Aol Parameter View Settings., . — .
s Galldali Communication Option  [£43 PROFIELS DFVT [Not Supported
Lk = - -
Application Option
gy pp p fHore [Not Supported
Pelste
Rename
Properties

DiveAddiess |2 =

Driver Name Iﬁgria[cum

Rlegion |

lllustration 77: 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.

6.11 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/en/service-and-support/downloads/?
sort=title_asc&filter=download-type%3Dsoftware%2Csegments%3Ddds and store them on a local disk drive.
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. S— -
--" Untitled - MCT 10 Set-up Software Select MCT 10 Update File ][] o
I File Edit Wew Insert Communication B8 Options Help Look i | (3 Buid 250 and other test files =l £ B E
D& 20 } ) =
* @ Metwork Recent @
b= {rioect] .
Update Drive support ... u
1 Desktop
My Documents
59
My Computer
.l
My Netwok Fil §7.08 patch.upd = 0 |
yF\acas ile pame: 0B patch, upr Open
Filesoflype  [MCT10 Updale Patches ".upd) =l B

Illustration 78: Update MCT 10 Set-up Software

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

6.12 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 existing

project file
2.00 and 2.01
2.02 and 2.51

Software versions of Danfoss Set-up
Software

2.02
2.00

Compatible v/ X

v
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

illustration 79 for an example.
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> o
Upwards compatibility '3

.

MCT10 Set-up software MCT10 Version 2.00 MCT10 Set-up software MCT10 Version 2.02 MCT10 Version 2.00
. . ‘ersion 2. . . ersion 2. . ‘ersion 2.
Veysmn 2.00 e Firmware2.51 Version 2.02 o Firmware2.51 o Firmware 2.51
Supports: Supports:
Firmware2.01 Firmware2.01
Firmware2.03
Updates: N
Firmware 2.03 Firmware2.51
Firmware2.51
Compatibl
Compatible
Firmware 2.01 Firmware 2.01
" Firmware 2.03
Support also: .
— Firmware 2.03 Firmware 2.51

Firmware 2.51

lllustration 79: Use Updated MCT 10 Set-up Software

6.12.1 Mapping to Compatible Firmware

Context:

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.
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Procedure
1. 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",A0OC="01.10",Database="01.03".

Save and close the file.

> w N

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.

X

YLT® Mation Control Tool
MCT 10 Set-up Software
Werzion: 2. 13 (Build 410 Test Buid)]

e30bt575.12

Copyright [C] 20071-2005 Danfoss Dives

N

oK
When tepatting an ener, plaase include the fallowing infermation
_ —
Paiches installed
3/7/200511:00:46 MCT10 DIl Updater 2005 June V2
Shared Source DLL info:
FC-301 0252 302, 2,52,2  (Registered)
FC-301 0254 301, 02, 54,1  (Registered)
FC-301 03.02 301,03, 02,1 (Registered)
FC-301 97.021,0,0,1 (Mot registered)]
FC-30201.00 302,1,0. 2 [Registered]
FC-30201.201.0.0.1 [Registered)
FC-3020201 302, 2.1, 3 [Fiegistered) o
< »

Copy to Clipboard |

lllustration 80: Copy System Information

6.13 Conversion Wizard

6.13.1 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 FCseries conversion.
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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.

6.13.2 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.

Read conversion

e30bt703.11

MCT 10
Set-up Software

A

Excel sheet template

Write settings

Read settings

VLT 5000 FC 302

Illustration 81: Conversion

6.13.2.1 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.
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—
. —
< ITHENAEE Reihe.ssp - MCT 10 Set-up Software g
Eils Edit Yiew [nsert Communication SE-H Options  Help E
O & ®e & 2,7 Cowae. b &
— 0
+ E@ Metzwerk.
= & projekt
= THEN _AFE scex_45KW Update Drive support ..
= _;P mwgmmd k I Dirive Series
- = arameters
' ] “ulwmftdwe fru'n Excel.. | Biive Type
@ Load and motor Voltage
|-+ References and lmits

lllustration 82: Conversion of Multiple Drives

6.13.2.2 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.

6.13.3 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.

« Al 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
Conversion 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 Tables
Manager. Conversion tables can be imported to the database.
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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 Uit - T 10 S e A

File Edit View Inset Communication Teols | Options | Help

NS d| | & |2 =

i | Read From Drive Settings...

Y
i B DPVL

e B Serial
- 8 Project

Write To Drive Settings...
Communication fault tolerance...
Inline Edit

v | Enable PUD file selection

Firmware notifications for advanced users...

Import Settings...

Select Language...

MCO305 Settings...

Project properties...

Converter tool Settings...

Online Parameter Grid Settings...
Logging

Restore dialogs...

DSU options...

e30bt724.11

Converter Tool Settings

Enable Conversion Table Manager

Conversion Tables Path:
C:\Program Files (x86)\Common Files\Danfoss
Drives\SharedSource\ConversiorTables

lllustration 83: 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.

6.13.4 Conversion Tables Manager

Access the Conversion Tables Manager via the Tools menu in the MCT 10 Set-up Software.

Conversion Tables Manager

Conversion Tables:

29287 _to_\

oK

E

e30bt721.11

Major Software version -
Minor Software version -~
Power size

voltage range

Option A

Option B

Option CO

Option C1

Destination Drive

Series

Magor Software verson -
Minor Software version
Power sze

Voltage range

Option A

Option B

Option CO

Option C1

Illustration 84: Conversion Tables Manager

A dialog is divided into the following sections:

« A conversion table containing the list of conversion tables in the database.

« A preview pane.
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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,
parameter group 19-** User-defined Parameters is not converted. These settings are configured when writing from source to
destination.

Drive Conversion =] :

N

Source drive Destnation drive c,l'

| e a

Series | Seres FC-302 Bl | °

- (52}

Software version B | Software version :- 5.84 B o
Power size - Pover size |1. 10 L:
Voitage range =l oltage range =]
Option A L' Option A hd
Opbon B d Opton B foudl |
Option CO =} Option CO |
Opbon C1 s Option C1 od |

Canc | oK

lllustration 85: 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, software
version, power size, voltage range, and option configuration. The MCT 10 Set-up Software is not able to find and load incompatible
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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.

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
without any further configuration.
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g o
Conversion Table = 5
N
Source dnive Desbnaton Drive §
Series Fc-302 Series FC-302 ¢
Major Software version D3 Major Sofoware version 15
Minor Software version | 0 Minor Software version | 84
Pover cize 1. 1okw Power size [1, 10KW
Voltage range {200y -240v voltage range l2noy-240v
Option A Mo Option Ootion A MCA121 Etheriat/TP
Option B o Option Opton § Io Option
Option CO Mo Option Ootion CO o Optien
Option C1 Io Option Oobon C1 o Option
Fiiters:
[ Fiter by alerts [T Filter by changed items
= | sorcem | gestination ID ] formula -
Ly T 030 ignored in the source drive 3
® - 031 ignared in the source drive
n o 032 lgmared r the source drive
o - 108 jgrored pErEMETST 00Ss ol eXIST N the source drive
F 137 137 cefault destnaton paremeter 15 setup-ndipendent
o - 154 jgrored pECEMETST 008% ot BXISt N the source drive
l-D yca 158 Iginared P aemE e ¥=5 N0t exist in the source drive
K:D 152 Ighared parameisr GOE5 oL &XISt N the source drive
F 21 211 cafault CESiNa 0N DRraAMmEeTer 1§ SELP-NOIDENoenT
D 218 Igrored & 0085 NOT Sxist i the source drive
D 382 Igrored & G085 NOT Sxist i the source drive
)] s 383 igriored ¢ goes not exist in the source drive
i - 354 [Fa - s e Anmr st aviet s Hua enncea Avive bt
o 1} ¥
__J lpad an exsting conversion table

Cancel | | oK l

lllustration 86: Conversion Table

Double-click an alert to open the Formula Editor dialog and specify the destination parameter mapping. The following configurations
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 =%

4 cdestination parameisr s seup-ndipendent

e30bt725.11

Source Parameter:

setup values: choice list:
Iy 137 setup ] Walue [ description
Name: d-sxis Inductance {Ld) Setup 1 0.0 - parameter & not & cholce-is
Setup 2 0.0
min Yalue; 0.000000 Semp 30 0.0
max Value: 1000000015000 setp s 0.0
- o - it y ' m :
Default value: 0.0 ‘ ! :
Destination Parameter:
selup values: choice list:
il 137 setup | valis [ description
Mam! d-axis Inductance (o] Setup 1 0.0 - parameter is Mot & choice-l
Setup2 0.0
mir Y alue: 0,000000 Setup3 0.0
i e Set
max Value:  1000000.015000 setp4 0.0
& frr ¥ A I
Default value: 0.0 ;
Formula:
" Destination Parameter is s=t to Default value

" Destination Parameter = Source Parameter ID:

" Destination Parameter = Source Parameter * 1

= + i EE P . ) 4!
{» Destination Parameier = '|1|:||:||:|C||[| edit UF choicelist, type the numeric value)

(™ Ignore this parameter

Comment:

User defined text

Cancel ] DK |

Illustration 87: 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 criteria:

The drive series.

Major software version.
Power size.

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 software
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.
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6.13.4.1 Converting Offline to Offline/Online to Online
Procedure
1. Mark the appropriate number of set-ups from All Parameters.
Right-click and select Copy.
3. Paste the parameters in the destination drive folder.
o — .. = . —
Bl esres 0T 0 St Seftaare TelE ]
Fie Bt Vs  Inget  Commumcstion Toelt  Ophoms  Halp E
D@l B & Emv Doy +s g
= [l Mateork 0 Mame | P | €t 2 |un|| [ 8
' Ethwrnet o1 ”-"!l"'l' 1 B _Ll
B Frefiusped L =] :}_\:‘_P“"wu_"“' Cepy Cmte €
B a5 [F) .!Rl_.ﬂ.hlllls_iﬂlﬂ.gl
R s 04 Qpuiating State ot Po
= ’l 5:’""“‘ o0 I Active Setup Fead Femm der
- eyt o -
. I F.CEJ:‘“‘M ll:li: . :::::‘;I:I;tlﬂkld‘o b
3 (R AREIma Réadout Linkd Sate. Remove Cohumniz)
& sarme 131 | Resdeut Linked et Customizs Cobumn
A= Semart Logic ek Lirkad

S - =TT
¥ 1B A Pasmatery
2, Sarms
{#1 Semuant Logic

Copy the seiecnon and put & on the Clipbeard

012 Feadeat Linked St
G133 | Readaut Linked Seir_
0134 | Readout Linked Sete [
014 | Readout: Esit Set-up
(k] | Dinplay Line 1) Small
| Display Line 1.2 Sl FAstor Cu
Diapley e 1.3 Small |8
Dizaley Line 2 Large
| Dinplay Line ¥ Lav

e
=
=

My Peszennl Menu

apph Painreter e Semtings
Filtes Pacurmeter

lllustration 88: Offline Online Conversion

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

6.13.4.2 Converting Online to Offline/Offline to Online

Context:

Before converting, ensure that offline and online drive connection properties correspond.
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Procedure
1. Right-click the offline drive.
2. Select Read from Drive.
— -
BB Untitled - MCT 10 Set-up Software = =
Fite Edit VYiew Inset Communication Tools Q
DeE s BE &% B = g
= % Metwork 7 F . ©
Connected Drive Information Database Infarmation
E Ethemet
B, Prefibus DPv1_1 Drive Sees | fFc-302
E. RS485_1 Power Size [ fi 00w
, R5485_2
2 Wi E
B SerialBus ohage | {200v-240v
= H uset Basic SW Version | o5 64
. pi— @ 1: FC-302 110K 200v-240V OptionA | JCATZTE Y
= rojec .
& BE Option B | o Opton
P OponCD | o Gion
A Prnt Selected Felders;.., — 3
: OptionC1 | Mo Dption
ek Edit setup names o
TypeCode | |FC-302P 1K1 T2E20H1BE:KE KA
Read from Drive
Write to Drive Drive Add f
Compare... BusName [USB 1
Regon  |intemnational (50Hz)
Convert Drive... Last synchionized |
Cut
Copy
Delete
Rename
Lead metor data...
Properties

Read values from the drmve

lllustration 89: 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_232_graph - MCT 10 Set-up Software :
File Edt View Insert Communication Tools Optic File Edt WView Inset Communication Tools Optiont Cg
[DEFE| ¢ BB|5|% > DEd 2R &% fe
Network - Netwark. 8
-, Seriaicom = B SerislCom 2
G [ 4 FC-302 0.55kw 380v-500v = [ 4 FC-3020.55KW 360v-500%
WLT 2815 200%-240% o) 5; ¥LT 2815 200v-240v
WLT 5001 200%-240 =] 6; ¥LT 5001 200¥-240v
o] T 50 ov = := Al Parameters
- B Project Alarms
2L SyncPos
+ .l-: 7; VLT 5001 200v-240V
o Project
Illustration 90: Drive with Active Alarm or Warning
Expand the drive and click the alarm/warning icon.
Name
Active alarms/warnings
No active alarms/warning
Fault Log
Date Read Time Read Drive Time Code

lllustration 92: Fault Log View for Control Cards Marked MKI

Icon

FaultLog Text

e30bt716.11

0bt717.11

Value

Faultlog Time

e30bu001.10
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Fault Log

DateRead TimeRead DriveTime 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

e30bu002.10

lllustration 93: Fault Log View for Control Cards Marked MKII

For a more detailed description of the code, refer to the operating guide for the particular drive. If the drive trips, it stores the cause for
the trip in a fault log buffer. The log consists of 3 values:

+  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.
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" Untitled - MCT 10 Set-up Software =10] x| B
File Edit View Insert Communication Teools Options Help %
DEE DR & wrEm Y 000k +3 g
- E Metwark. Al o
+ - B serialCom arms
= O Project Date Resd | TmeRead | Op. Hours AtRead | Code | Alarm Text
SerialCom 4; FC-302 0.55kW 380Y-50C
= 5.'& S'eialcom 6; VLT 5001 200Y-240
= == Al Parameters
E Operation and display
& Load and matar
|-+ References and limits
# Tnputs and outputs .
—£ Special functions Warnings
= serial commurnication
= Technical Functions DateRead | TmeRead | Op. Hours AtRead | Code [ warning Text I
I= Group 7 dec-07-2004  01:49:14 1727.3 44 Encoder loss
“rpeigy dec-07-2004  01:48:37 1727.3 44 Encoder loss
larms
’ % dec-07-2004  01:48:23 1727.3 44 Encoder loss
+- 2t SyncPos
4 I Serialcom 5 VLT 2815 200V-240V
= @I SerialCom 7; VLT 5001 200¥-240%
= AllParameters
s Alarms Fault Log
DateRead | TmeRead | Op. Hours At Read | Code | FaultLog Text [ va... | Faultiog Time |
dec-07-2004  01:47:27 1727.3 g Undervoltage 196  1726.0
dec-07-2004  01:32:21 1727.2 8 Undervaltage 196 1726.0
4| | »
4 | »]
For Help, press F1 &

lllustration 94: 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:

«  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.
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" MCT10_graph - MCT 10 Set-up Software ;
File Edt ¥ew Insert Commumication Tools Options Help $
DEH| 2R & %Y 3o 3
@ B Network Foldets ©
=) %w LM-. Vi mman ,.5,... e
" Prink Froject... Folder
Show Drives Aliases ol o
Read from Drive
Write to Drive
LINGS:
Rename

Illustration 95: New Scope

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

The 15t 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.

Add Channel S
R
[ aﬂ: Metwark, E
= & Project %
il écnﬂg1
PC Poliing Channel + Drive Feal Time Channel €
Farameter
10 Marme +

1500 Operating Hours
1501 Running Hours
1502 k' Counter
1600 Contral Word

1601 Reference [Unit]
RN Refararre %

Cancel

lllustration 96: Add Channel
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Adding text notes

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.

+ FE’.TT Mebwork,
= I!% Froject
= a Scope 1
wote User Comments 1
wote Lser comments 2
wote Mote 5; 02/10/11 13:14:57

e30bt802.11

Illustration 97: Text Notes

7.5.2 Configuring the PC Polling Channel

Context:

PC polling channel is enabled by default when a drive is selected within the Network folder or Project folder. All parameters available in
the list are visible by ID name and are automatically updated according to the product.

Add Channel EH| S
S
¥ Network E
= % Project %
FC-302
i Scope 1
PC Paling Channel = Cirive Real Time Channhel ©
Parametes
D | Name R
1612 Motor Vokage
1613 Frequency
1615  Frequency (%]
1616 Torque [Nm] i
1R17 Snaad IRPMI
Cancel Mest

Illustration 98: Parameter ID and Name
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Procedure
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.

N

Add Channel e

e

R _ £

Signal | \Project\FC-302\1614 {Motor Current} %
Mame i-:f-‘lratnr Current: 1614 Il
Afdin |1 : ‘Ejl Position [C' :‘,

T - :l IV Marker
oK | Cancel

lllustration 99: Storing Values
3. Define the position number (vertical zero line on the Y axis). If there are several signals on top of each other, it is useful to have
them plotted apart.

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

5. Click OK to generate the curve graph.
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B8 Untitled - MCT 10 Set-up Software
File Edit ¥iew [nsert Scope Communication Tools
Dl & =]
= % Metwork
B. pP-vi
B Serial
=] B Project
¥ @ Fc-302
=

For Help, press F1

Poling Color

Opticns  Help

Name

I :Miotor Current: 1614

Signal
‘root\Project\FC-30211614 {Motor Current}

0
|£E

e30bt503.12

1614 Empty

Position

lllustration 100: Generate Curve Graph

6. Right-click the channel box to open the Add Channel dialog and add extra channels.
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Add Channel x|
% B2 Network Te g
- B Project

1; FC-302 055k 2000-240% 37.05
1: FC-302 D55KW 2000-2400 3.04

PC Palling Channel | &

Parameter

D | Name A
1500 Dperatng Howss

1501 Running Houwss

1502 k\w'h Counder

1600 Contral Woed

1601 Reference [Uind]
1R Releramnrs %

ot _| [T ]

lllustration 101: Open Add Channel Dialog

7.5.3 PCPolling 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.

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.
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b
Scope Properties ~
— 3
eneral | Trigger | Cursor | g
@
Time Base ®
SEC/DIV ,ﬂ j L S P — -
Buffer Size jioo0 = Trioger Pos. 0 = M
Pualing Rate
& Soedk ':":;}'j—"ff_']
™ Asfast as possible
oK Cancel Help

Illustration 102: 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 =

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.

Setting Polling Rate to As fast as possible means that MCT 10 Set-up Software does not control the actual time between each
sample. This can lead to a high jitter between 2 samples.

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.

96 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466



Do

Operating Guide | VLT® Motion Control Tool MCT 10 Diagnostics
N
x| &
O
General  Trigger | Eursarl 2
o
@
Trgger
Source T Motor cument
Leval |U 3:
Mode i~ Slope

Auta I[ Narm ‘il Rising Falling
|

Ok | Cancel Help

lllustration 103: 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 Resume

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 or 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.

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

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

ﬁ MHetwork

B pryvi

JH. MCD500

B Senal
= B Vatual Network
I [ 2 FC-302 1600k 38046

o 3 VLT 5001 200v-240v

4 FC-202 0.37KW 330V-480M
6: FC-302 160.0Kw/ 380v-480V
8: FC-101 0.18KW 220-240¢
Low Harmonic Drive 1

£
& Project

PC Polling Charinel /=

Cancel Mext

Parameter
D | Name -~
1500 Dperatrg Howrs
1501 Runreng Howss
15602 k'wh Counter
1600 Cantrol Word
1601 Reference [Uni]
1EM? Refermnes ¥ b

lllustration 104: Reconfigure Channel

7.5.5 Configuring the Drive Real-time Channel

Context:

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

e30bt803.11
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Procedure
1. Select the relevant drive.
=» Drive Real-time Channel opens the Scope Properties dialog.

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

Add Channel = 8

3

+ HEH Wtk >

= G Project %
o [ FCa0z
g Scope 2

PC Palling Channel € Diive Real Time Channel &
Cancel | | Next

lllustration 105: Select Drive Real-time Channel

All available parameters are listed by parameter name.

Configure the sample rate for each channel using the time format HH:MM:SS:zzz.
4. Configure the sampling mode through:

The trigger event.

Logging mode.

Samples before trigger options.

Drive Real Time Channel Properties ==

Logging Source Logaing Interval [HH:MM:55,zz22]

Channel 1 m ’M
Chanrel 2 [peaiog out 53 ] [oomowocor
Channel 3 An-_al.l;gdoﬁu:-uf 42 [m— 00:00:00.001

Channel 4 ﬂggeal Gomutler] ﬂ 00:00:00.001

Trigger Event False -
Logging Mode m
Samples Before Trigger ISDi

Cancel

lllustration 106: Configure Sampling Mode

e30bt785.10
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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.

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

100 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466



Do

Operating Guide | VLT® Motion Control Tool MCT 10 Diagnostics
Procedure
1. Select the smart logic group.
Select a comparator not in use, 1310.0, and set it up to motor speed.
Set Comparator Operator 13.11.0 greater than >.
= 3
B Eiif Network D [Name Setup 1 3
T —B SBEEEI-IF“:-SDE 4,00kMW JB0Y-500Y 100 % o g
- B ; 1301 Start Event Start comnand g
= i= All Parametars
M Operation/Display 1302 Stop Event Drive stopped
[ Load Mator 1303 Reset 3LC Co mot reset SLC
- (@) Brakes 13100 |Compasator Operand Mator speed
[+~ Referance | Rarps 1310.1 |Compasator Operand DISABLED
i -! Limits | Warrings 1310.2 |Comparator Operand DISABLED
o m
B lew Digltal InfOut 1310.3 |Comparator Operand | DISABLED
- 9 Analog Injout 1311.0 |Comparator Operator | >
#- T Controllers
- ol Options 1311.1 |Compasator Operator {equal)
@ E can Fleldbus 1311.2 |Comparator Operator {equal)
= 4+ Smart Lagic 13113 |Comparator Operator {equal)
o SLC Setkings 1312.0 |Compatator Yalie 77000
o Comparators 1312.1 |Comparsbor Yale 0.000
o Tirmers 13122 |Compasator Yalie 0.000
o Lagic Rules 1312.3 | Comparstor Yeke 0.000

lllustration 107: Smart Logic View

4. Set Comparator Value 1312.0 to the required value.
5. Set up the trigger event in the Drive Real-time Channel Properties dialog to comparator 0.
6. Setthe logging mode to log once on trigger.
7. Press OKto enable the set-up.
Drive Real Time Channel Properties = S
g
Logging Source Logging Interval [HH:MM:SS.222] |5
Channel 1 [grake Energy /5 = 00:00:00,001 s
Channel 2 [None - 00:00:00,001
channel 3 [Nene ] 00:00:00.001
v 00:00:00.001
Channel 4 (una
Trigger Event Comp L ~
Logging Mode Log ance an trigger ]"
Samples Before Trigger 25
cane
lllustration 108: Trigger Event
8. Press Start (resume) poll to start logging.
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-» The dialog for defining the real-time log style opens.

Drive Real Time Channel Setup =)

Real Time log style

e30bt778.11

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
monitoring a frequently occurring event,

Just configure the Real Time log on the drive, do not wait for user input or trigger
event. This allows you to set up logging on the drive, disconnect and return the
day after and refrieve 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. Mote however that not all settings can be correctly deduced -
from the log file, and that doing this may alter the current settings for this

osdlloscope.

Illustration 109: 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 [mesm)

Drive Real Time Channe! Propedies ] Appearance | Cursor |

e30bt783.10

Logging Source Logging Irterval [HH:MM:SS zzz]
Channel 1 [ | 00:00:00.00
Channel 2 | None - 0:0:00:00.00
Charnel 3 [None =] 00:00:00.00

no-00-00 00
- 00;00:00.001

Channel 4 None

Trigger Evert Comparator 0 -
Logging Mode |Log ence entrigger =
Samples Before Trigger 25

SEC/DIV [1 =]

Time Format

|h"- TN8s:22Z -

oK | Cancel | Help

Illustration 110: Reconfigure Drive Real-time Channel Settings

Besides being able to reconfigure the settings made from the Drive Real-time Channel Properties dialog, SEC/DIV and the time format
are configurable.
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The SEC/DIV and Time format functionalities are similar to the PC polling channel functionality, see 7.5.2 Configuring the PC Polling
Channel.

Each channel name can be renamed.

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

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- 9 MCT 10 Set-up Software scope starts collecting the requested data from the drive network.
tion) B 3
- --. ¥ L'Q
.l'l'\'\'\.\_‘__ §
[}
Stop (data acquisi- S | MCT 10 Set-up Software stops collecting data and there is no communication to the drive
tion) § network while the scope part is active on the screen.
s
(]
Start (resume) all Y Activates the tracking mechanism. MCT 10 Set-up Software starts the readout of variables
tracking - § to the screen and to the buffer. Variables are checked against the trigger settings. If the
N & buffer has been partially filled (use of the Pause All Tracking function), MCT 10 Set-up Soft-
D ware continues to fill data into the buffer.
Pause all tracking N Deactivates the tracking. The buffer remains at its current state, no new data is shown. The
% buffer pointer keeps its current position.
> =
S
()

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 115.
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e30bt469.12

2-X

lllustration 115: Clear all Buffer for the Channel

Alternatively, the buffer can be cleared individually.

7

Frlain e

Q| &k

e

e30bt470.11

ol 0kt ent 0.00

lllustration 116: 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
g k8 % at the same time, or if a new channel is added to an existing track. Before new values can be add-
& 4 5  edtoatrack, all channel buffers must be emptied, since MCT 10 Set-up Software requires that all
(92}
[}

buffers have the same amount of data.

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.

Export to Excel

e30bt568.12

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

Open storage

e30bt858.11

Open scope Open scope data saved on the hard disk.

history viewer E

e30bt859.11
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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.

. Scope Properties

General Data Storage | Cursor

€30bt860.11

[ Enable persistent data storaae

Database:  C:/Users/ IR ScopeData/Project/MyDrive/MyScope

Cpen in new window

OK | cance |[ Hep

lllustration 118: 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.
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8 Plug-ins

8.1 Smart Logic Controller Plug-in

From version 2.13, MCT 10 Set-up Software 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 15t specified event.

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

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.

+  Tlme-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 and time.

«  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.
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Select how date and time are presented in the LCP on the drive. In MCT 10 Set-up Software parameters, date and time format depends
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.

8.2.1.2 Defining Working Days

Additional working days and non-working days include the year and must be updated every year.
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Procedure
1. Select First day of the week (Monday or Sunday).
Select working days and non-working days.

Set additional working days (maximum 5).

H w N

Set additional non-working days (maximum 15).

- —
oix|
Fle Edt View Insert Communication Tools Options Help ,<2
o wmae i .t a
D@ mm|@| %= cedi 3 a8
Netwark. %
B serislcom “Warking and Non-working days for Timed actions
- & Project
= [ foioe First day of the weelk is Manday v
+ = Quick Menus
+ = AllParameters
47\‘ Alarms working days Mor-warking days
= Clock Functions gy —_——
o Date and Time ;‘13:5;;; wd:y
o Wednesday > |
Preventive Maintenance Thursday
40 Timed actions Friday
1+} Smart Logic <
Additional Working days Additional Non-working days
10.12.2005 1.1.2004
11.12.2005 Select additional Working) Mon-working dates 1.1.2005
17.12.2005 1.1.2006
16.12.2005 23.12.2005
7.1.2006 January 2006 [N 24.12.2005
fon Tue Wed Thu Fri Sat Sun 25.12.2005
D ——L'-"I—";——'l' 53 | 26.12.2005
s o " 27.12.2005
3 4 5 6 76 28.12.2005
10 11 12 13 14 15 29.12.2005
> 17 18 19 20 21 22 < 30.12.2005
24 25 26 27 28 B9 31.12.2005
3 1

Save [ Cancel Help

For Help, press F1 4

Illustration 119: Define Working Days

8.2.2 Preventive Maintenance

Context:

The preventive maintenance feature supports the planning of periodic maintenance of both the drive and other technical equipment.
If the defined date and time of preventive maintenance is passed, the item is marked red.
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B Untitled - MCT 10 Set-up Software s}
File Edit View Insert Communication Tools Options Help §
alnrEEeR 6] B =
Mo | Maintenance Item |Mainbenance Action Maintenance Time Base | Date and Time Time Int... %
1 |Fan bearings Replace Date &Time 31-01-2018 00:00:00
2_ Temperature transm. Renew Operating Hours 32
3_ Fan belt Inspect/Check Running Hours 1
= @ Project 4_ Motor bearings Clean Operating Hours 1
=-ig FC-102 e
z uick Menus Bl
All Parameters —
..... I Alarms |
----- 1+} Smart Logic |
[]--- Clock Functions g_
----- Timed Actions EEN
----- @@ Preventive Maintenance i
----- Eg Cascade Controller 12 |
----- E Drive File System 13 |
E Software Customizer 14 |
iﬂ Service Log 15
----- & Sensorless 16 |
..... & Motor 17 |
----- & Multi Motor 13 |
19 |
EX
Save ] [ Cancel ] [ Delete ] [ Help

Illustration 120: 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

Context:

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
correctly.
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B Untitled - MCT 10 Set-up Software

File

Edit View Insert Communication Tools Options Help

- [3f] Timed Actions

. & Preventive Maintenance
Es Cascade Controller

E Drive File System

- [H Software Customizer
i’.‘ Service Log

é Sensorless

...58 Motor
& Multi Motor

e30bt710.11

DEE i ealdnrEEe N e by
= Network Time OM Action OFF Action Occurrence ON Time | OFF Time |
Action 1-A1 Select set-up 2 Select set-up 1 Monday 12:44:03 16:44:06
Action 2 - A2 Select presetref 2 Select set-up 1 Working days 17:45:06 08:45:18
: E Serial Action 3 - A3 Select presetref 1 Select set-up 2 Mon-working days | 08:45:51
- & Project Action 4 - 44 Disabled Mo action all days 00:00:00 00:00:00
- _F£-102 Action 5 - A5 Disabled No action All days 00:00:00 00:00:00
Action & - AB Digabled No action All days 00:00:00 00:00:00
E Alarms Action 7 - A7 Disabled No action All days 00:00:00 00:00:00
Ask Smart Logic Action & - A8 Disabled No action All days 00:00:00 00:00:00
5 Clock Functions Action 9 - A9 Disabled No action All days 00:00:00 00:00:00
Action 10 -A10 Disabled No action All days 00:00:00 00:00:00

[ Save H Cancel H Delete H Help ]

0
Monday Al
Tuesday
Wednesday
Thursday
Friday
Saturday A3
Sunday | A3 |

1] 2| 3] 4| 5[ 6] 7] 8] 9]w|1n1[12[13[14] 15[ 16] 17| 18 19| 20] 21] 22| 23] 24]

For Help, press F1

Illustration 121:

Procedure

Time-based Actions

1. Select Timed Actions in the product folder.

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

Action.

Time.

Recurrence.

8.3 Motor Plug-in

The Motor plug-in is an offline plug-in showing relevant parameters for commissioning of the motor. Select the plug-in from the
structure.
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T |imed Actions
% Preventive Maintenance
Bl Drive File System

## Software Customizer

e30bt990.10

Illustration 122: Selecting the Motor Plug-in

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

[ o
Setup1 | Setup2 | Setup3 | Setup4 2
(o2}
[}
o
Motor Construction (ID 110): |[Asynchron | 2
Asnchron ! ¢

FM, non salient SPM

g : : PM, salient IPM
jiv) rameter Name £
r ' ! SynRM

lllustration 123: Select Motor Type
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8.3.1 Asynchronous Motors
Setup1 | Setup2 | Setp3 | Setup 4 | S
IN
[*2]
2]
Motor Construction (ID 110): |Asynchron 'i -8
[52]
(]
ID Parameter Name value Unit [ Min .. Max ] Description
Enter the nominal motor power in kW from the motor nameplate data.
120 Motor Bower K] 150 KW [0.37..2.20] Mote: Changing this parameter will affect the settings of other parameters.
Enter the nominal motor power in HP from the motor nameplate data.
121 Mokar B 9] 201 hp [0.50..295] Mote: Changing this parameter will affect settings of other parameters.
Set the nominal motor voltage from the motor nameplate data.
122 Motor voltage 230 Vv [50..1000] Mote: Changing this parameter will affect settings of other parameters.
Select the motor frequency value from the motor namepiate data.
123 Motor Frequenc s Hz [20..1000] Mote: Changing this parameter will affect settings of other parameters,
Enter the nominal motor current yvalue from the motor nameplate data. Note: Changing this parameter will affect the
124 Motor Current 661 A [0,10,22.50] settings of other parameters,
Enter the neminal motor speed value from the motor nameplate data. Mote: Changing this parameter will affect
125 Motor Nominal Speed 1420 RPM [10..80000] setings of other paramet=,
Set the stator resistance value. Enter the value from a motor data sheet or perform an AMA on a cold motor.
130 Siator Resistance (Rs) 1.0246 Ohm [0.1025.. 10.2455]
Enter the rotor resistance value. Obtain the value from s motor dats sheet or by performing an AMA on & cold motor,
131 Rotor Res: /) 05,7935 Ohm [0.0794.. 793531 The default setting is calculsted by the drive from motor nameplste data.
Set the stator leakage reactance value, Enter the value from a motor data sheet or perform an AMA on a cold motor.
133 Stator Leah Re e (X1) 20089 Ohm [0.2009..20,0893] The default setting is calculated 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 Leakage Reactance (X2) 20089 Ohm [0.2009..20.0893] The default setting is calculated by the drive from motor nameplate data.
Set the main reactance valug, Enter the value from a motor data sheet or perform an AMA on a cold motor, The default
135 Main Reactanca (Xh) 44,1566 Ohm [4.4197..441.9656]  “ettng Is calculated by the drive from motor nameplate data,
Enter the equivalent iron loss resistance value, RFe.
136 Iron Loss Resistance {Rfe) 794,097 Ohm [79.410..7,340.971] The iron loss resistance value cannot be found by performing an AMA.

Illustration 124:

8.3.2 PM Non-salient SPM

Context:

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

If RFe is unknown, leave par, 1-36 at the default setfing.

Example of Settings for an Asynchronous Motor
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Sepl | Sewp2 | Setupd

3

12

125

126

13

lllustration 125:

| senpa

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

Parameter Name

Mater Current

Motor Nominal Speed

Mator Cont. Rated Torque.

Stator Resistance (Rs)

d-axis Inductance {Ld)

Moter Poles

Back EMF at 1000 RPM

Value

3000

B
o

7.5000

33.0

27

Unit [ Min ., Max ]

A [0.10.. 540]

RPM [ 10..60000]

Nm  [0.1..100,000.0]

Ohm [0.0150 .. 3,750.0000]

mH [0.0..1,000.0]

[2..128]

v [0..9000]

Description

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
settings of other parameters.

Enter the value from the motor nameplate data. This parameter is available only when par. 1-10 Design is set to PM,
non-salient 5PM [1].
Note: Changing this parameter will affect settings of other parameters.

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

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 shvays an even number, because it refers to the total
number of poles, not pairs of poles.

Set the nominal back EMF for the moter when running at 1000 RPM.
This parameter is only active when par. 1-10 has the vake PM mator [1].
This parameter s avallable for FC 302 only,

Example of Settings for a Non-salient SPM Motor

Calculate
Calculate
Calculate
Calculate
Calculate

e30bt993.10
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Procedure

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

. Motor Nominal Speed

Frequency

Mo of Pole Pairs

OK

lllustration 126: Enter Data for Nominal Speed

2. Click OKto get the value.

When the value is calculated, a notification appears.

reverts to the previous value.

125 Motor Nominal Speed 1500 RPM

Illustration 127:

VALUE CHANGED FROM 3000 TO 1500

e30bt994.10

If the value is out of range, an error message appears and the value

Ent
sett

e30bt995.10

n
3

Notification Stating that the Value has Changed

125 Motor Nominal Speed 1500 RPM [1D

YALUE OUT OF RANGE: 33333333 VALUEREVERTED TO 1500

Illustration 128:

o
€30bt996.10

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.

114 | Danfoss A/S © 2019.01

AQ283728700891en-000101 / 130R0466



Operating Guide | VLT® Motion Control Tool MCT 10

Do

Plug-ins

125 Motor Meminal Speed

126 Motor Cont, Rated Torque

130 Stator Resistance (Rs)

137 d-axis Inductance {Ld)

139 Motor Poles

Illustration

129:

8.3.3 PM Salient IPM

VALUE CHANGED FROM 1500 TO 500

0.6

Enter the
settings 1

e30bt997.10

Enter the
non-salie

Nm  [0.1.. 100,000.0] il

Setthe s

7.5000 Ohm [0.0150.. 3,750.0000)

330

12

Enter the

mH  [0.0..1,000,0] inducta

Enter the
number ¢

VALUE CHANGED FROM 4 TO 12

Setther

Changing Number of Pole Pairs Affects 2 Parameters

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

Set1 | Sep2 | Sewp3 | Setp4

Motor Construction (ID 110): |PM, salient IPM -

ID Parameter Name

124 Motor Current

125 Motor Nominal Speed

26 Motor Cont. Rated Torque:

30 Stator Resistance (Rs)

137 d-axis Inductance (Ld)

38 g-axis Inductance (Lg)

139 Motor Poles

140 Back EMF at 1000 RPM

145 g-axis Inductance Sat. {LgSat)

149 g-Axis Inductance Saturation Point

Value

3000

7.5000

33.000

27

33.000

100

Unit [ Min .. Max ]

mH

[0.10..5.40]

[10.. 60000)

[0.1.. 100,000.0]

[0.0150 .. 3,750.0000 ]

[0.0.. 1,000.0]

[0.000 ., 1,000,000

[2.. 128]

[0..9000]

[0.000 ., 1,000.000]

[0..316]

Description

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 motor nameplate data. This parameter is avaiable only when par. 1-10 Design is set to PM,
non-salient 5PM [1],
Mote: Changing this parameter wil affect settings of other parameters.

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

Enter the value of the d-axis inductance. Obtain the vaiue 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 shest.
P.1-38 cannot be changed while the motor is running.

Enter the number of motor poles, The motor pole value is ahways 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 avalable for FC 302 only.

This parameter corresponds to the inductance saturation of Lg. Ideally, this parameter has the same value as p. 1-35.

Anyway, if motor supplier provides an induction curve, the inducton value @ 200% of istiom should be entered here.

Par. 1-49 specifies the saturation curve of the d- and gnductance values. From 203 to 100%: of this parameter, the
inductances are linearly approximated due to Par 1-37, 1-38, 1-%4 and 1-45. Below and sbove they are spedfied by
the corresponding parameters.

Illustration 130: Examples of Settings for a Non-salient IPM Motor

Calculate
Calculate
Calculate
Calculate

Calculate

e30bt998.10
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8.34 SynRM

Setup 1 Setup 2 Setup 3 Setup 4 8
D
(o2}
2}
Motor Construction (ID 110): [SynRM bl '8
(52}
[
ID Parameter Name value unit [ Min .. Max ] Description
Select the motor frequency value from the motor nameplate data.
123 Motor Frequency | Hz [20..1000] Note: Changing this parameter will 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 160 A [0.10..54] A DL
Enter the nominal motor speed value from the motor nameplate dats. Note: Changing this parameter will affect
125 Mator Nominal Speed 1500 RPM [10..50000] settings of other parameters.
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].
126 Motor Cont, Rated Torgue 3.5 Nm [0.1..100,000.0] Nl e e i wall ATt st oF ol Coaaniers.
Set the siafior resistance value. Enter the value from a motor data sheet or perform an AMA on a cold motor
130 Stator Resistance (Rs) 9,440 Ohm [0.0189..4,722.0001]
Enter the value of the d-axis inductance. Obtain the value from the permanent magnet motor data sheet, The d-axis
137 d-ais Inductance {Ld) 8170 mH [0.0..1,000.0] S e
This parameter corresponds to the inductance saturation of Ld, Ideally, this parameter has the same value as p, 1-37,
144 d-axis Inductance Sat, (LdSat) 348,900 mH [0.000..1,000.000] Anyway, if motor suppler provides an induction curve, the induction value @ 200% of isNom should be entered here,
This parameter corresponds to the inductance saturation of Lg, Ideally, this parameter has the same value as p, 1-38,
145 g-axis Inductance Sat. (LgSat) 13L100 mH  [0.000., 1,000.000] Anyway, if motor suppler provides an induction curve, the induction value @ 200% of ishom should be entered here,
- ¢ . .000 ., 1,000
Inductance Saturation Point
148 Inductance Sat, Point 73 % [1..500]

lllustration 131: 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 missing
feedback from the controlled fan. One or a few motor failures may be less critical during low or normal operating load, but it can lead
to a full stop of the system in high-load situations. The multi-motor plug-in monitors and diagnoses the fan/motor state. The plug-in is
limited to 8 motors of equal size and type. The multi-motor calculation tool is only for variable torque applications.

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

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.

«  Oneor more fans are loose.

116 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466



Do

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

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.

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

8.4.1 Defining Normal Operation Curve

The plug-in provides an easy way to find the coefficients of the 39 order polynomial by measuring currents on different frequencies.

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

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

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

2. Insert the frequencies in Normal operation currents.

Mormal Operation Currents g
10 Hz . 0,004 %
M Hz - 0,004 =
I Hz . 0,004 =
A Hz + 0,00 A

DHz . 0,00A

lllustration 132: 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.
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Motor Data =
g
Mumber of motors - §
Tolerance o0

lllustration 133: Threshold

+ Number of motors is a convenience value to reduce the tolerance bandwidth, dividing it by the number of motors used (maximum
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
recalculation, they still define the same tolerance. Example: 4 motors with 20% tolerance produce the same bandwidth as 2
motors with 10% tolerance.

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 Missing Motor Detection :1'
24-95 Function off  =|  24-90Function loff  +| §
24-96 Coefficient 1 Cubic 0,0000 24-91 Coefficient 1 Cubic 0,0000 §
24-97 Coefficent 2 Quadratic 0,0000 24-92 Coeffident 2 Quadratic 0,0000 %
24-98 Coefficient 3 Linear 00,0000 24-93 Coeffident 3 Linear 0,0000

24-99 Coefficient 4 Constant 0,000 24-34 Coefficent 4 Constant 0,000

lllustration 134: 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 varying
the speed of the motors, variable speed control is provided for the system. This maintains constant pressure while eliminating pressure
surges, resulting in reduced system stress and quieter operation.
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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:
+  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.
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-
~

zelect which setup to be Save Cancel a
~
8
Preconditions | Set-Lp | System Optimizing | Service P4
4 =
. L Al53
[ Closed Laop —
[ Lewvel Contral
{Increase spead at increased feedback signal)
General Diaz AlS4
configuration <
I1—\- i _.
Internal Setpoint Liow Tavel F‘eedhac]t
f* External Setpoint L
> | ) 4
\_ Setpoint and Feedback unit type |0 ﬂ ~ j _,;.
[ Setpoink AIS3 Feedbackmm

St switch on show location
— cantrol board

Signal type [0~ 10 ot~

&
Setpaink High: I 1500.00 S.P. HighP------z .
Setpoint and s :
feedback Setpaint Low: | 0,00 e - !
AI53 AlS3
AISS | 0.07 ATS3 | 10.00
Lo High:
Min Reference: | 0.00

[
Live Zera Time Out Function |OFF _vJ

—

Digital input For low level signal

Digital input Digital 1/0 mode [PNF - Active at 24+ |

Set switch on p
em control board m

Signal type [0-10volt =)

Feedback High | 100.00 FB Highf---- A
Feadback Low; | 0.00 T.B Low */ i
AlS4 AIS4
Lo High
AIS4 [p,n7 Al | 10.00
Low: | High:

—
Max Peference: | 1500.00

[¥ Enable Terminal 53 Live Zaro
¥ Enable Terminal 54 Live Zero

O1 32 |No operation »

External Interlock Delay

lllustration 135: 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.

Table 10: Closed-loop Checkbox Options

Options Parameter 1-00 Configuration Mode
Enabled [1] Closed loop
Disabled [0] Speed open loop
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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 /O mode and DI 32 are
enabled.

Al53 g
» D
Di32
—
Lover level

lllustration 136: Level Control

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

e30bt737.11

AlS4

lllustration 137: 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:
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c %.

+  mbar.
+  bar.

. Pa.

+  kPa.

« mWG.
. psi.

< Ib/inZ
- 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

e30bt738.11

lllustration 138: AIl53 and Al54
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Configure the signal type in accordance with the hardware switches.

—_—

e30bt739.11
e30bt740.11

—

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

Setpoint high and Feedback high configure the analog input scaling value corresponding to the maximum reference feedback value.
Setpoint low and Feedback low are used to configure the analog input scaling value corresponding to the minimum reference feedback
value. The minimum and maximum references are the lowest and highest values obtainable by adding all references together.

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.
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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 external
interlock delay can be configured. The type of pulse to trigger can be configured from the digital I/O mode drop-down list.

8.5.2 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).

|Setup 1 = | select which setup to be

Precondtions Set-Up |System Optimizing l Service ]

Basic cascade mode

Save | Cancel

|ossabled |

(Basic Cascade Clrl
Motor Akternation Only

Illustration 141:

Configuration Interface for Parameter Group 25-** Cascade Controller

8.5.2.1 Basic Cascade Control

Select basic cascade control to configure:

e30bt741.10
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«  Motor start.
+ Pump configuration.

« Staging/destaging settings.

Preconditions 5et-Up | Sy<tem Optimizing ! Service ] 5
=
Basic cascade mode %
Basic Cascade Ol Rl | =l
Motor Start |pirect online |

[ Enable Pump Cycling

W Fixed Lead Pump Mumber of pumps |2 =
Staging)Destaging Sektings |
i
i
-

| S—
i J" | I|
i
& P T
1

Illustration 142: View of Basic Cascade Control Set-up Tab

Table 11:View and Selection Descriptions

View Description

Motor start The view defines the configuration principle:
« 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 de-
lay is required due to the ramp time of the fixed speed pump.

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

cling - 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.
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View

Fixed lead pump

Lead pump alter-
nation

Alternation time
interval

Alternation time
value

Alternation pre-
defined time

Alternate if load
<50%

Staging mode at
alternation

Delay before cut-
ting in next
pump

Delay before cut-
ting in on mains
Staging/destag-
ing settings

Staging band-
width (SBW)

Override band-
width (OBW)

Fixed speed
pumps staging
bandwidth
(FSBW)

OBW timer

Description

This view defines whether a drive uses a fixed lead pump or not. The lead pumps are connected directly to the
relays on the drive control card. This is shown in illustration 142. 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.

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

« At staging or command - lead pump alternation occurs at pump staging and at explicit commands.

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

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

This view contains the actual value of the alternation timer.

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

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

«  Quick.

«  Slow.

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

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

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

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

Preserves a stable head in the application. When quick changes in the system demands occur, the override
bandwidth must add/remove a stage immediately when the actual exceeds override bandwidth. To avoid 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%.

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

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

SBW staging de-
lay

Ramp-down de-
lay and ramp-up
delay

Stage- and de-
stage threshold

Destaging speed

Enable staging
function

Description

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.

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.

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

To 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.

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

Y -
Alternation details | 3
<
=
- - 3
Lead Pump Alternation |off | @
Alternation Event IExternaI v
Alternation Time Interval | 24 h
Alternation Timer value |
Alternation Predefined Time | 00:00 Fermm
Alternate if Load < S0% IEnahIed L
Staging Mode at Akernation IS|DW L
Delay before cutting in new pump | 0.1 5
Delay before cutting in on mains | 0.5 5
Cancel |

lllustration 143: Alternation Details

If configuring the lead pump alternation At command or At staging or command, the alternation event can be configured to:
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«  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 carried
out every day at the specified time.

Y -
Staging and Destaging Details | -
- <
<
— - E - =
Staging Bandwidth (SBW) ‘ 10 a Qverride Bandwidth {OBW) | 100 % I™ Autotune Stage/Destage Threshold s}
{ in % of set point range ) n & " o
{ In % of set point range ) s »
AR ' I™ ukotune Stage OnjOff Speeds o)
Fixed Speed Purnps Staging Bandwidth (FSBW) [ 10 LS OBW Timer | 10 5
(when variable speed pump is stopped)
- A Headl | o . o
SBW Staging Delay ‘ 15 s 5B Destaging Delay [15 s x 7 + + —— Cwerride mt
1 H i [
' H H i
7 - - i oo i
Ramp Down Delay ‘ 10.0 s Ramp Up Delay |2-U 5 H / R A
: ; — — VAN NOR
Stage Threshald ‘ a0 % Destage Threshald |EU % [ [ :\ o N \ - Actual Head
AL
' H R A4 Selpcnt
TN S
Staging Speed 0 RPM Destaging Speed o RPM ) i H VI I A NOR
T TN 1 S T
1 N i
Staging Speed 0.0 Hz Destaging Speed o.o Hz \E / E E \\:( E E
' Voo i
[ [ .
[V Enable Staging Function [¥ Enable Destaging Function =y = Crverride mt
—_— "Override hoidtime™' ‘nor' NOR
Stage Function Time | 15 s Destage Function Time | 15 s Staging Destaging
Delay Delay B
[~ Destage At No-Flow T":
{only iF No-Flow detection is active) bl
Min Speed Destage Delay 5
= =

lllustration 144: 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.

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.
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b
Preconditions ] Set-Up  System Optimizing |Service | Q
5
PID Contraller %

W PID Anti Windup

PID Proportional Gain | 2.00
PID Integral Time 8,00 s
PID Differentiation Time 0.00 s

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

PI autotuning is a possible option from the LPC ondy. Tt
will autotune the P and | depending on the system.
Please consult the AQUA or HYAC programming guide
fior Further instructions how to setup autotunng and n
qeneral the PID,

lllustration 145: 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 reference.
tional gain 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 out-

tiation time put of the PID controller to reduce the rate of change of the feedback. Quick PID controller responses are obtained
using a long duration of time. However, at too large values, the drive output frequency may become unstable. Dif-
ferential time is useful in situations where fast responses and precise speed control are required. The time is config-
urable 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 while
Constant the drive is stopped. The time constant can be configured from 0.001-10.000 s.

8.5.4 The Service Tab

The Service tab provides a simple way to make cascade controller service.
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Table 14:Service Tab Views
View Description Basic Exten-
cascade  ded cas-
control-  cade
ler control-
ler
Cascade status - v v
Pump status Readout of the status for each pump selected with a string, which consists of the v v
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 v v
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 v X
tion number of pumps.
Relay status Select relay status to update the status of the relays. The status can be v v
+  On-therelay is 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- v 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. v X
Pump ON time Monitors the total hours run of the connected pump. The resolution is in hours run. v X
Reset clears the hours run of a specific pump.
Current run-time | Readout of the total number of hours run for each pump since last reset. The time is X v
hours used to balance the hours run between pumps.
Pump total life- Total hours run for each connected pump. X v
time hours
Manual pump Readout of the command parameter that allows manual control of individual pump X v
control states.
Reset relay coun- | Resets all relay on-times. Only available if the drive is online. X v

ter
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Precuru:lﬂ:ians] Set-Up | System Cptimizing  Service |

e30bt746.11

Cascade Status | Basic Cascade Ctrl Pump Status [

Mariual Alksrnation
(new Lead Pump)

Lead Pump |0

Relay |
;; g rd [ Pump interdock

Ralzy OM Time |
e

PumpONTime 0 | Resat

Relay | [T Pumg intesiock

T

Relay OM Time |
/ Pump OH Time E I Reset

Illustration 146: Service Tab Basic Cascade Controller
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< —
Preconditions ] Set-Up ] System Optimizing  Service S
2
3
Cascade Status | Disabled Pump Status | 2
Lead Pump | 0
Relay Status ‘ f I |
Purip | Purip Skatus | Current Runkime Hours ! Pump Tatal Lifetime Hours | Manual Pump Contral i
1 Ready 1] 0 Mo Operakion
z Ready i 0 Mo Operation
3 Ready i 0 Mo Operation
4 Ready i 0 Mo Operakion
g Ready 0 0 Mo Operation
& Ready i 0 Mo Operation
7 Ready 0 0 Mo Operation
& Ready i 0 Mo Operation
Illustration 147: Service Tab Extended Cascade Controller
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.

132 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466



Operating Guide | VLT® Motion Control Tool MCT 10

Do

Plug-ins

View

Pump status

Relay Status "

Manual pump control ?

Status

X

Off

R

On

off

No operation
Online
Alternate On
Offline-Off
Offline-On
Offline-Spin

Only available in basic cascade controller.

Only available in extended cascade controller.

Status description

Disabled. The pump is interlocked either via pump interlock or signal on a digital input
programmed for pump interlock in digital inputs.

Stopped by the cascade controller, but not interlocked.

Running on drive, regardless of whether the variable speed pump is connected direct-
ly or controlled via relay in the drive.

Running on mains. Fixed speed pump running.

The relay is activated.

The relay is deactivated.

The function is disabled.

Makes the pump available to the cascade controller.

Forces the selected pump to be the lead pump.

Turns off the pump and makes the pump unavailable for cascading.
Turns on the pump and makes the pump available for cascading.

Initiates a pump spin.

Relay status enables readout of the function and status of each relay.

-

Relay status E

Parameter number | Name | Function of Relay | Status [ %

27700 | Relay Standard Relay Off S

27701 | Relay | standard Relay off e
2770.2 | Relay Standard Relay off
2770.3 | Relay | standard Relay off
2770.4 | Relay | Srandard Relay off
27705 | Relay Standard Relay OFf
2770.6 | Relay Standard Relay OFf
2770.7 | Relay Standard Relay CiFf
2770.8 | Relay Standard Relay OFf
2770.9 | Relay Standard Relay CFF
2770,10 | Relay | standard Relay OFf
2770.11 | Relay | Standard Relay Off
277012 | Relay Standard Relay off
277013 | Relay Standard Relay Off
Z770.14 | Relay Standard Relay OFf
2770.15 | Relay Standard Relay off
E?D_IE | .I.l.elay Standard Relay OFf
277017 [ Relay | Standard Relay off
270,18 y Standard Relay oOff
2770.19 | Relay Standard Relay Off

Illustration 148: Relay Status
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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 Master/
Follower and Mixed Pumps.

Sehup 1 L! select which setup ko be S Cancel ‘

e30bt747.11

Preconditions  2et-Up ISvstem Optirizing ] Service |
Extended cascade mode

| |Disabled -

Disabled

lllustration 149: 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.

« Spin time unused pump.

«  Run-time balancing.
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-
Preconditions  Set-Up |[5vstm Optimizing | Service | %
5
Extended cascade mode 3
(52}
=] |Master fFollower -] ¢
Motor Start Direct on Line LI
Number of drives
Nurmber of pumps | I Connecticns |
Staging/Destaging Settings |
Master Pulse Output Signal Spin time unused pump | Ruritime Balancing |
E |
e
e
1 4 5
1 W g
] ] |
| 8
L s
i :

Illustration 150: 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.

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 135



Operating Guide | VLT® Motion Control Tool MCT 10 Plug-ins
[Connections & §

il Name g

2770.0 Relay D

2770.1 Relay
2770.2 Relay

2770.3 Relay
2770.4 Relay
2770.5 Relay
2770.6 Relay
2770.7 Relay
2770.8 Ralay
e i s W a | Malmiy Ch ol sl P f i o |v|

| oK I Cancel |

Illustration 151: 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
representation of 100% pumps in Master/Follower.

—
F!
o
2
=
Autotune Stage Onjoff He @
Fixe Pumps Staging Bandwidth (Fa8W) | CEW Timer |10 5 ke
(when speed pump is stopped)
Stage on Stage off
RPM RPM
SEMY Staging Delay | 15 s SEiW Destaging Delay | 1S s
Stage 1 1455 0
Ramp Down Delay | 10.0 5 Ramp Up Delay | =8 5 Stage 2 1455 o
Stage 3 1455 675
Stage Threshold | %o Destage Thrashald | % Stage 4 1455 925
- Stage 5 1455 1050
Staging Spesd 0 RFM Diestaging Spesd | 0 RFM 7“ 1455 _llZS
Staging speed ['-" 0 Hz Destaging Speed |' 0 Hz B L “5_5 1%
I Ensble Staging Furckion I™ Enable Destaging Functian
Stage Function Time | 5 Destage Funckion Time | s
I~ Destage At No=Flaw
{only IF No-Flow detection 1§ active)

lllustration 152: Staging and Destaging Details
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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.

| Master Pulse Output Signal |
D Name | value |
501 | Terminal 27 Mode | trput
530 Tetminal 27 Digital Cutput | Mo operation
560 Terminal 27 Pulse Output ¥... Mo operation
562 Pulse Output Max Freq #27 | S000

The speed of the Follower is controlled by the pulse reference from the Masker
drive.

It is recommended ko use Terminal 27 on the Master drives as output. Use above
parameters.

Fallower drive settings must reflect Master output settings. For Further

explanation see Manual,

lllustration 153: 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.

I Spin time unused pump Bxs i
[ [reme e =
(2718 | Spin T for Unused Purps |0

The featurs 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
thiat the pump stays in good working condition but short enough not to over
pressure the system. Setting the time to zero disables the Function, For further
explanation see Manual.

Cancel |

lllustration 154: Spin Time Unused Pump

e30bt752.11
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Select Runtime balancing to balance the running hours of the available pumps. Three balancing priorities are available for each pump.

Runtime balancing

D
2716.1
2716.2
|2716.3
(27164

Name

Runtime Balancing
Rurntime Balancing
| Runtime Balancing
i Runtime Balancing

' Runkime Balancing

Yalue
Balanced Priority 1
|Ba|ancad Priarity 1

alanced Priarity 1

Balanced Priority 2
Spare Pump

Runtime Balancing

Runtime Balancing

| Runtime: Balancing

Balanced Priority T
Balanced Priority 1

Balanced Priority 1

Balanced Priarity 1

]

Cancel

Illustration 155:

8.5.5.3 Mixed Pumps

Select Mixed pumps to configure:

«  Motor start.

« Pump configuration.

+ Pumpsi

ze.

«  Connections.

. Alternation details.

+ Staging/destaging settings.

«  Spin time unused pump.

+  Runtime balancing.

Balancing Running Hours

e30bt753.11

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

Mixed pump

Unequal si

Mixed pump with alternation

ize pump

Description

A mix of variable speed pumps connected to drives and more fixed speed pumps.

Limited mix of fixed speed pumps in different sizes.

Alternates the drive between 2 pumps along with controlling more fixed speed pumps.

Select Pump size to configure the fixed pump capacity in the application. All variable speed pumps are read-only and 100% in capacity.
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&

Pump size

i Name Yalue |
27141 Pump Capacity

2714.2 Pump Capacity

2714.3 Pump Capacity

2714.4 Purnp Capacity {200

2714.5 | Pump Capacity {300

2714.6 Pump Capacity 300

2M4.7 Puirmp Capaciky 100

Z714.8 Pump Capacity 100

e30bt754.11

Cancel

lllustration 156: Configure Fixed Pump Capacity

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.

Staging and Destaging Details
Hormal Cperating Range g
(when variable speed pump is stoppad)

Staging Delay

Stage Threshold
Staging Speed
Staging Speed

I Enhle sta

LN

s

o

RPM

He

Fived Speed Pumnps Staging Bandwidth (FSEW) ] 0 %

Override Limit 100 o, | Autotune Stage/Destage Threshold

.
OBW Timer | 10 ]

Staging Delay 15 5

e30bt755.10

[restage Threshold 50 %

Destaging Speed o RPM

Destaging Speed ID.Q Hz

I

—

I™ Destage At No-Flow

b Override it
[
Hal
b
/A
i
1 NOR
/’. \ A——— iotal Head
= Sen
Vo
| i} NOR
HIl
Vo
i
P
H
P
Qwerricle limit
)
MOR
Staging Destaging
Delay Delay Time
.

(only If No-Flow detection is active)

Min Speed Destage Delay 300 s

cont_|

lllustration 157: Staging/Destaging

Spin time unused pump and Runtime balancing configurations are similar to the master/follower configuration.
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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), language
files, and application wizard files to the drive. CSIV files contain parameter sets that can be used to initialize the drive to reduce the
time for commissioning. Files can only be flashed via the fieldbus R5485 and USB with the drive serial address configured to 1.

Table 18: Available Features

View Download Delete Download Delete Download Delete Splash
drive CSIV files CSIvV language language  application applica- screen
flash file files files files wizard files tion wiz-
system ard 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
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.

1; FC-302
+ = All Parameters
2 Alarmes
1+ Smart Logic
Software Lipgrader

IhmFieEﬁtmj

e30bt815.11

lllustration 158: Drive File Manager Plug-in
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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

Context:

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

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.

2. Select New File and CSIV File.

| Bl untitled - MCT 10 Set-up Seftware

]
|
)

|| Eile Edit View Insert Drive File System Communication Tools Options Help

e30bt816.11

4+} Smart Logic

= @ Project
= @ 1 Fcanz
+ i= Al Parameters
2o Alarms
4+} Smart Logic

Drive File System

lllustration 159: Create CSIV Files

An empty CSIV file is created and listed in the right view with the default name starting from 1.

8.6.3 Configuration of CSIV Files

The CSIV file content is autogenerated based on the settings configured in the File menu.

g Software Lipgrader
Drive File System

i Software Upgrader

Drive File Manager

W= = 2 ER

= T Network File Name [ Type. [ sz
H. orv1 g csly 0 bytes
H. Emulator
B Etherret

= B seral New File b CSIVFile
- DB 1; Fc-302 2.200w 200v-240¢ Impatt File T
# 2= All Parameters
#& Alarms
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«  Full change set builds up the CSIV file content based on the user-made changes in the project including all the dependent
parameters.

«  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.

Edit CSIV File
Eie Options

Edit parameters belaw.

File Contents:

e30bt817.11

I Name

001 Language

002 Makor Spesd Lnit
003 Reglonal Settings
004 Operating Stake at Po.,,
012 This Set-up Linked to
020 Display Line 1.1 Small
021 Display Line 1.2 Smal
022 Display Line 1.3 Small
023 Display Line 2 Large
024 Display Line 3 Large
025.0 | My Parsanal Menu
025.1 My Parsanal Manu
025.2 | My Personal Menu
025.3 | My Personal Menu
025.4 | My Personal Menu
025.5 | My Personal Menu
0256 | My Personal Menu
0257 | My Personal Menu
025.8 | My Personal Menu
025.9 | My Personal Menu

<

Setup 1

English

RPM

Intet natianal

Forced stop, ref=old
Mok linked

Speed [RPM]

Makar Current
Paer [liw]
Frequency
Referance %

1
20
21
22
23
24
67
1551

| Setup 2
English

RFM
Iriternationsl
Farced stop, ref=old
Mot lirked
Spead [RPM]
Motor Current
Power [k
Frequency
Reference %
1

20

21

22

23

24

67

1551

Cancel

Setup 3
English

RPMH

International
Forced stop, rafme
Mot nked

Speed [RPM]
Motor Current
Power [k]
Fraquency
Reference %

1

20

21

22

23

24

67

1551

~

Para. .. | Setup | yalue |
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Illustration 160: 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.

« Itis 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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| import results o"o‘
‘ Project Drive File a
ot W Seties: Foz g
Database: 6.41 Database: pe.41 (8
Software: 6,42 Software: e 42
Filker
Motes s Warnings Errors Al (v
No problems encountered
{ " Contirue
Illustration 161: 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.
, N
B8 Untitled - MCT 10 Set-up Software [M9][=)] < | =
Ele Edit Yiew Insert Orive File System Communication Tools Options Help oFo|
DEH e ? §
= B Network File Name | Type | Size o
H orw1 Licenyest csiv 92 bytes
. Emulator T | HewFie »
E Ethernet Import Fie
- B serial -
- B 1 Fo-a02 2.200w z0ov-240v Export Fie
+ 2= All Parameters .
A Alarms Rvivs Fie Feboges
4=} Smark Logic
o Software Upgrader
Drive File System
= O Project
E = R <l
4 2= All Parametars
£ flarms Delete
4+1 Smart Logic Rename
-! Software Upgrader
Edit Fie

Drive File System

Futs the drive in book mods and starts the Drive File manager

Illustration 162: Drive File Manager

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

S|
Ed|
Warning g
Project Drive: Connected Drive: %
8
Series: fC—EIJZ fc-wz o)
Power: ?m fz‘m
ey Boov-z4ov onv-z40v
Software Version; D642 EAZ
Options: momizietheee
Legend
Full Compatibility: F
Limited Compatibiity: r
Incompatibility warming: | At |

lllustration 163: 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.

, v
3 3 = Ik
Drive File Manager i
&
Project Drive Connected drive a
]
Name jEs) Size | Name | see| | O

(CSTv-test csiv 92 bytes german Ing 93696 b...

French Ing 92120b...

italian Ing 94712b...

sparish Ing 93904 b...

danish Ing 92372 b...

Swedish Ing 34472b...

Dutch Ing 34620b...

Finnish Ing 3S620b...

Illustration 164: 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.

lllustration 165: Right Arrow

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

Illustration 166: Left Arrow

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

X

lllustration 167: Exit
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

lllustration 168: System Overview

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 145



Operating Guide | VLT® Motion Control Tool MCT 10

Do

Plug-ins

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 versions

are not supported. MCB 15x Safe Plug-in supports the following fieldbusses:

The MCT 10 safe plug-in for the VLT® Safety Option MCB 15x Series offers the following features:

Serial communications:
- RS232toRS485

- USB to RS485

usB

PROFIBUS DP-V1

Offline project planning and preparation for safety functions.

Commissioning of safety configurations.
Creating back-ups of safety configurations.
Safe option diagnosis.

Monitoring the behavior and fault codes of active drives.

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.
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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 to show its contents.

E- B Network
B. op-vi
E_ Serial
= & Project
- i Test Drive
= : = All Parameters

e30bc933.11

- [ 0-* Operation / Display
E| &= 1-"* Load and Motor
- (#) 2-"" Brakes

EI =, 3-** Reference / Ramps
...? 4-** Limits / Wamings
@ U 5.+ Digital In/Out

H- % 6-" Analog In/Out

- F7-** Controllers

+ {‘; 8- Comm. and Options
£= 13- Smart Logic

E| 22 14-** Special Functions
& [E 15-** Drive Information
E ‘p 16-*" Data Readouts

E] ‘b 18-** Data Readouts 2
EE 30-*" Special Features
|.|.;| EE 42-™ Safety Functions

£ Alarms
1+} Smart Logic
' Drive File System

%% Safe

Illustration 169: The Safe Plug-in for MCB 15x (Safe) shown with Functional Safety Icon in Project Tree

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

The parameters that can be edited using the safe plug-in for MCB 15x are also included in parameter group 42-** Safety
Functions in the All Parameters group of the structure tree. These parameters can only be edited using the safe plug-in for

MCB 15x.
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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.

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.

Administration Change password

@ Power cycle required
@ Yearly testneeded
@ Blank Initial

@ Error

Error description

|

Time remaining until PUST
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

test required
365 days 0 hours

Write to drive !

General Speed Monitoring  Safe Input Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters

Measured Speed Source

Mounting Type:

Gear Ratio:

Encoder Resolution:

Encoder Direction:

Feedback Type:

Zero Speed Timer:

Speed Deviation

Parameter Set Name:

Safe Option -

Motor Shaft Mounted

1.0000
1024 PPR

Clockwise w
Without direction info

200.00

8760 h

0

I
3
@

SafeSet!

Customization File 1.00

e30bc934.12

Illustration 170: 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.

lllustration 171: Tooltip Example

e30bc935.11
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8.7.3.1 Information and Administration Area

Administration I Change password I Parameter Set Name: SafeSet1 I Wite ta drive |

lllustration 172: 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

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

Q oi
O o2
© s¥7

e30bc937.12

Q sTo
® SS1A
© ss18
@® sSLsA
@ stsB
@ sMs

© Power cycle required
@ Yearly testneeded
@ Blank Initial

@ Eror

Error description

Time remaining until PUST
365 davs 0 hours

Time remaining unil speed
suspension
364 days 15 hours

Time remaining untl DI1 offine
testrequired
365 days 0 hours

Time remaining untl DI2 offine

test required
365 days 0 hours

Illustration 173: LED Status Area
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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

DI Status of digital input 1.

DI2 Status of digital input 2.

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 15t 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:
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+ General speed monitoring.
. Safeinput.

« 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.

General Speed Monitoring  Safe Input Safe Stop 1 Safely Limited Speed Safe Maximum Speed Parameters

Measured Speed Source: Safe Option ~

Mounting Type: Motor Shaft Mounted

e30bc938.12

Gear Ratio: 1.0000
Encoder Resolution: 1024 PPR

Encoder Direction: Clockwise o
Feedback Type: Wwithout direction info
200.00

Speed Deviation 0 ms

Zero Speed Timer: 8760 h

No

lllustration 174: 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 This option defines the measured speed feedback source. The following options are available:
speed source . 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].
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Option

Mounting type

Gear ratio

VLT® Safety Op-
tion MCB 150
encoder resolu-
tion

Encoder direc-
tion

Feedback type

Feedback filter

Zero speed tim-
er

Description

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.

This option defines the ratio between motor shaft and the encoder speed.
0.0001 and 32.0000.

Factory default: 1.0000.

This option defines the encoder resolution connected to the safe plug-in for MCB 15x.
Range: 1 and 4096 PPR for HTL, and 1 and 1000 PPR for TTL.

Factory default: 1024 PPR.

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:

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

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

Factory default: [Clockwise].

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].

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)].

This option allows the speed to be below 120 RPM when SLS is active before STO is engaged.
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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o~

General Speed Monitoring  Safe Input  Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters ;

<

on 3

<]

[=]

15e]

Safe Function: STO ~ o
Type: NCNC w
Restart Behaviour: Manual w

Channel 1

Channel 2

—»

Discrepancy Time:

T Channel 1/2 U ”
] I

Stable Signal Time:

DR

Safe Function:
Type:
Restart Behaviour:
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Channel 2

STO
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Manual

=

-

Discrepancy Time:

1=

-

10
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i

10

~ Channel 1/2 jﬂﬂm

Stable Signal Time:

Failure reaction

External Failure Reaction:

Reset settings

Reset Source:

STO

Drive Reset

10

ms
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lllustration 175: Safe Input Configuration Tab

Y31/Y30

DITA

Di2B
ENC nB/GND
24V

GND
Safe Stop 537

Im__Ni

15}5#-(:

ital input 1

Digital input 2

The Safe input tab contains several sections and configuration possibilities.

B Active channel
M Reset
M Disabled
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Table 22: Options for Safe Input

Option

DI1 safe function

DI1 type

DI1 restart behavior

DI2

DI2 type

DI2 restart behavior

Description

This option defines the safe function used by DI1. The following options are available:
« STO - Safe Torque Off is used as the safe functions by DI1.

« SS1-A-Safe Stop 1 Ais 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.

Factory default: STO.

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

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

+ NC-1NCinput type is used.

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.

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 Bis 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.

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-1NCinput type is used.

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

DI1 discrepancy time

Description

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

Factory default: 10 ms.
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Option Description
DI1 stable signal time This option defines the time for the DI1 signal to become stable.

Range: 0-5000 m:s.

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.

Table 24: Options for Failure Reaction

Option Description
External failurere- | This option defines the reaction that is executed if there is an external failure. The following options are avail-
action able:

+ STO-STOis executed.

+ SS1-A-SS1-Ais 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 available:
+ 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 4
—
S51-A o
<
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a
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Ramp Profile: Linear w
Actual Speed ------
i 1
i i
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+
Start Timer
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Type: Delay v
v
Ramp Profile: Linear ~
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i 1
i i
Delay Time
Ramp Down STO
+
Start Timer

lllustration 176:

The Safe Stop 1 tab contains the following separated sections with the following configuration possibilities:

Safe Stop 1 Tab

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 - a ramp is used to stop the drive safely.

Factory default: Delay.
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Option Description
Type: De- | The following configuration options are available when the type is set to delay:
la
v 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: 1s.
Ramp profile This option defines the ramp profile setting. The following options are available:
Linear - a linear 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 Ratio end | This option is configurable only when S-ramp constant time is selected as the ramp profile. This
option defines the proportion of the total ramp-down time where the 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%.
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Option Description
Type: The following configuration options are available when the type is set to ramp:
Ramp

Ramping set-up

Deceleration rate

Ramp time

Delta V

Zero speed

Table 27: Options for SS1-B

Option Description

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

« Time-atime ramp is used.

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.

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.

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.

This option defines the speed at which safe plug-in for MCB 15x engages the STO.
Range: 1-600 RPM.

Factory default: 10 RPM.

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-aramp is used to stop the drive safely.

Factory default: Delay.
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Option Description
Type: De- | The following configuration options are available when the type is set to delay:
la
v 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: 1s.
Ramp profile This option defines the ramp profile setting. The following options are available:
Linear - a linear 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 Ratio end | This option is configurable only when S-ramp constant time is selected as the ramp profile. This
option defines the proportion of the total ramp-down time where the 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%.
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Option Description
Type: The following configuration options are available when the type is set to ramp:
Ramp

Ramping set-up

Deceleration rate

Ramp time

Delta V

Zero speed

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

« Time-atime ramp is used.

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.

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.

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.

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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J o~
General Speed Monitoring Safe Input Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters —
o
SLS-A gﬁ
3}
a
o
[52]
[}
SLS Setup: SLS with ramp ~
v
Ramp Down Time: s - Error& STO
Timer & STO
Speed Limit: 150 RPM
Cut Off Speed: 270 RPM Cut Off Speed
Apply recommended value: 433 RPM. o
. [Speed Limit
ero Speed Limit
Fail Safe Reaction: |STO N4
t=0.0 t=1.0 t
Ramp Down Time
SLS-B
SLS Setup: SLS without ramp
v
o Bl cosso
Timer & STO
Speed Limit: 150 RPM
Cut Off Speed: 270 RPM CutOf Speed

Apply recommended value: 270 RPM.

FSpeed Limit

ero Speed Limit
Fail Safe Reaction: |STO >

lllustration 177: 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.

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 161



Do

Operating Guide | VLT® Motion Control Tool MCT 10 Plug-ins
Option Description
Cutoff speed This 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:

«  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.

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 This 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:

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

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.
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lllustration 178: Identification of Drive Software Version

Refresh status

e30bu305.10

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

field.
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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.

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.

safe_ext L’:-J

. Not having a measured speed source will result in the following

' changes:
= 'SLS-A' and 'SLS-B' are not available for 'DI1 and DL2 Safe Function'
- If DIL and/or DI2 "Safe Function’ is set to 'SLS-a" or 'SLS-b', it will get
set to 'STO'
- '551-A and 551-B Type' will get set to "Delay’ and are not changeable
- 'External failure reaction’, "SLS-A Failsafe reaction’ and 'SL5-B Failsafe
reaction’ will get set to ‘STO' and are not changeable

e30bc939.11

Do you accept the changes?

A

Illustration 180: 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.
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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.

General Speed Monitoring Safe Input  Safe Stop 1 Safely Limited Speed  Safe Maximum Speed Parameters %
Parameters %
1D Name Setup Min. value Max. value Factory setup Unit 5
4200 Speed Deviation Timer 10 10 5000 10 ms ¢
4201 Fast Ramp No No
4210 Measured Speed Source Safe Option Safe Option
4211 Encoder Resolution 1024 1 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 0.0€1 200.00 200.00 Hz
4216 Mounting Type Motor Shaft Mounted Motor Shaft Mounted
4218 Zero Speed Timer &760 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
42230 | Stable Signal Time 10 0 5000 10 ms
4223.1 | Stable Signal Time 10 0 5000 10 ms
42240 | Restart Behaviour Manual Manual
4224.1 | Restart Behaviour Manual Manual
4230 External Failure Reaction STO STO
4231 Reset Source Drive Reset Drive Reset
4233 Parameter Set Name SafeSetl SafeSet1
42400 | Type Delay Delay
42401 | Type Delay Delay
42410 | Ramp Profile Linear Linear
4241.1 | Ramp Profile Linear Linear
42420 | Delav Time 1.0 01 3600.0 1.0 <

Illustration 181: Parameters Configuration Tab

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

8.7.4.4 Parameter Lists

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.
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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 diviation above 120 RPM between estimated and measured
speed is allowed.
4201 Fast Ramp - No
Use when fast ramping is needed with poor resolution of measured speed.
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
4221.1 Type - The type of the safe input. NCNC
42220 Discrepancy time - The time amount allowed for discrepancy. 10
4222.1 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
4224.0 Restart behavior - The restart behavior of the safe plug-in for MCB 15x, automatic or with user in- Manual
put.
42241 Restart behavior - The restart behavior of the safe plug-in for MCB 15x, automatic or with user in- Manual
put.
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
42410 Ramp profile — The ramp profile that is either defined by the safe plug-in for MCB 15x or within the | Linear
drive itself.
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Parame-
ter

42411

4242.0

42421

4243.0
42431
4244.0
4244.1
42450

42451

4246.0
4246.1
4247.0
42471
4248.0

4248.1

4249.0

4249.1

4250.0
4250.1
4251.0
4251.1
4252.0
4252.1
4253.0

4253.1

Description

Ramp profile - The ramp profile that is either defined by the safe plug-in for MCB 15x or within the
drive itself.

Delay time — The amount of time spent by the safe stop function to ramp the speed down to
0 RPM.

Delay time — The amount of time spent by the safe stop function to ramp the speed down to
0 RPM.

Delta T - The buffer time that is added to the delay time before activating STO.
Delta T - The buffer time that is added to the delay time before activating STO.
Deceleration rate — The deceleration rate for the safe stop slope ramp type.
Deceleration rate — The deceleration rate for the safe stop slope ramp type.

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

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

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

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

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

S-ramp Ratio at deceleration end — The proportion of the total ramp-down time wherein the decel-
eration torque decreases. The greater the percentage value, the greater the jerk compensation
achieved.

S-ramp Ratio at deceleration end - The proportion of the total ramp-down time wherein the decel-
eration torque decreases. The greater the percentage value, the greater the jerk compensation
achieved.

Cutoff speed - The speed at which the fail-safe reaction is engaged.
Cutoff speed - The speed at which the fail-safe reaction is engaged.
Speed limit — The maximum speed allowed when the safe limited-speed function is engaged.
Speed limit — The maximum speed allowed when the safe limited-speed function is engaged.
Fail-safe reaction — The safety function that is activated when the speed exceeds the limit set.
Fail-safe reaction — The safety function that is activated when the speed exceeds the limit set.

Start ramp - If the speed at the activation of safe limited speed is greater than the speed limit, the
function either ramps down to the speed limit (Yes value) or activates the STO (No value.).

Start ramp - If the speed at the activation of safe limited speed is greater than the speed limit, the
function either ramps down to the speed limit (Yes value) or activates the STO (No value.).

Factory value

Linear

1500
1500
120

120

10
10
1.0
1.0
50

50

50

50

STO
STO
No

No
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Parame- Description Factory value
ter
4254.0 Ramp-down time — The ramp-down time for starting the ramp. 1.0
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
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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

b |denlifying dive "Project\1; FC-302 5 50KW 380W-480V" on bus Serial at addiess 1
Connected to diive "Project\1; FC-302 5.50Kw 380V-4800"

e30bc944.11

‘Whiting diive "Projecty1 . FC-302 5,50Kw 380V-4804"' diive al addiess 1 using Serial

[1=4 100%
e

Illustration 182: Writing to Drive Status Window

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.

r. ", ‘:‘
Confirm password E g
8
&
[0}
Password SERRAERR
Drive 1; FC-302 5. 50KW 380V-380V
Conf D &l anves

lllustration 183: Password Entry Dialog

4. Press OK to 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
appropriate default password available at hand.
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Drives

Configuration Approval

Please review the Safety Parameter configuration in the following drives, To approve the safety
configuration press Approve. Press Cancel to cancel the process.

1; FC-302 5.50KW 380V-480V

e30bc946.11

New
values

affected by the write procedure. If there are multiple
drives, press the drive titles in the window to update
parameters and CRC accordingly.

ID The parameter ID written.

The value of the parameter that was designated to
be written to the drive. This column must have the
same value as Received values. If not, an error is
shown.

CRC This section shows the CRC values that were generated
from the application side and the drive side. These
values must match. If not, an error is shown.

Parameters

D MName New values Received values =l
410 | Measured Speed Source | Safe Option | Safe Option (1
a1 Encoder Resolution 410 410

412 ! Encoder Direction Clockwise | Clockwise

4713 Gear Ratio 1.0022 110022

4714 Feedback Type With direction info | With direction info

415 Feedback Filter 200,00 200,00 -
CRC

CRCVLT: A63Ehex CRCMCT10: AS3Ehex
Approve Cancel
Drives The top section of the summary shows all drives Parameters This section details all the updated parameters

Name The name of the parameter written.

Received
values

that were written to the drive.

The value that was received from the drive after
the update procedure. This column must have
the same value as New values. If not, an error is
shown.

lllustration 184: Configuration Approval Dialog and Summary

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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Commisaning Report =
(e )|

« After the configuration for each machine.
o After changes to MCB16x parameter values.

+ After changes to the machine (as per applicable standards and regulations).

e30bc947.11

Check the effectiveness of al safety functions used.
+ Document each indhidual step of the test

« Note the checksum of the MCB15x parameters

+ Do not release the system unless the system
+ Restart the drve and check that the motof

uccessfully passed allindvidual steps of the test
mally

321 SAFETY FUNCTIONS OF THE DRIVE

Safety Functions Test procedure Approved &

1. SS1 function must be enabled
via DIt
via DI2

o via PROFisafe

2. No safety faults and alarms

3. Run the diive

nnnnnnn
5. Select S51 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
m brake (f available and

Illustration 185: 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 VLT® Safety Option MCB 15x Installation Guide and in 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 descriptions.

8.7.6 Operation

The following sections describe how to use the diagnostics function, how to reset, and how to change password.
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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.

The Safe Plug-in for MCB 15x Administration Window opens.

-

| Safe Option Administration .

Disgnosiics | Resot

e30bc948.11

Download event log file.

Password:

Illustration 186: 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 a location to save the log file. The log is presented in simple text file format.

8.7.6.2 Using the Reset Function

Context:

Resetting the device restores factory settings and erases any customized configuration on the device. To ensure rollback
possibility, back up the customized configuration before resetting.
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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.

Safe Option Administration

e30bc949.11

| Diagnostics | Reset

You are about to reset Safe Option password and
configuration in the drive! This action can not be undone!

[¥] Yes, I want to reset Safe Option Configuration in the
Drive.

Reset password:

Reset

lllustration 187: 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.

N o n »

Press [Reset] on the drive to reboot.

8.7.6.3 Change Password

Context:

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.
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New password g
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 188: Safe Plug-in for MCB 15x Password Changing Window

Procedure
1. Click Change password.
2. Enter the current password into the Current password field.

3. Enter the new password into the New password field. The password length must be exactly 8 characters. The password is case
sensitive.

4. Confirm the new desired password by entering it again into the Confirm new password field.
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.

= 1% 4 FC-302 160.0kW (P160) 380V-480V g
1-1= All Parameters 2
A Alarms E
-4 *} Smart Logic

System

lllustration 189: 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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1 " 5 i =}
Control Word | Status Word | Digital Input | Digital Output [bin] | Relay Output (bir] | Ext, Status Word | s
[°=}
Control Word: 43Chex Reference 3%: 0.0% Control Word Profile: FC profile §
(4]

Q00 Q0O0OO0OOO® ©06O00COO0OOGO®E®E®

Illustration 190:

Bitd

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Bit &

Bit 7

Bit8

Bit9

Bit 10

Bit 11

Bit 12

Bit 13

Bit 14

Bit 15

Reference value

Reference value

DC brake
Coasting
Quick stop

Hold output frequency

External selection LS8

External selection MSE

Ramp

‘No coasting

Use ramp

Ramp stop

No function

No function

Ramp 1

Data invalid

Start

Reset

Jog

Ramp 2

Data valid

No function

No function

Parameter set-up

Parameter set-up

Mo function

Example of Bit Status for Control Word

Relay 01 active
Relay 02 active
Selection LSE
Selection MSE

Reverse

An information symbol in the left column of the screen indicates that a parameter has extra information. See illustration 190 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.
Programmed ref.

value

Illustration 191:

Parameter Bit 01 Bit 02
3-10 Preset 0 0
Reference [0]

3-10 Preset 0 1
Reference [1]

3-10 Preset 1 0
Reference [2]

3-10 Preset 1 1

Reference [3]

Example of Bit Information

e30bt869.10
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._ . - 3
Control Word | Status Word | Digltal Input | Digital Output [bin] | Ext. Status Word | Ext. Status Word 2 Maintenance Word | S
£
Maintenance Word: FFFFFFRAhex %

Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

) O 000 06®©

Motor bearings

Pump bearings

Valve

Pressure transmitter

|
|
Fan bearings |
|
|
|

e L R

lllustration 192: Example of Maintenance Word

ntral Ward Status Word | | Digital Input | Digital Output [bin]

Digital Input: 000 1000000N

@ &to
@ sit1
© sit2
@ B&it3
@ osits
@ Bits
O mts
@ b5tz

® s&is
@ -&it9

Digital input terminal 33

Digital input terminal 32

Digital input terminal 29

|

|

|

Digital input terminal 27 |
Digital input terminal 19 |
|

|

|

Digital input terminal 18
Digital input terminal 37

VIT® MCE 101 GPIO terminal X30/4

| VLT® MCE 101 GPIO terminal X30/3 |

| VLT® MCE 101 GPIO terminal ¥30/2 |

Illustration 193: Example of Digital Input

e30bt871.10

>0 O 00O

Bit 16

Bit 17

Bit 18

Bit 19

Bit 20

L

Maintenance Text 3

Maintenance Text 4

!
|
Maintenance Text 5 |
|
|
]

L SRt

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 fieldbusses

All fieldbusses 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.
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Loss of communication

If communication is lost, the plug-in turns yellow and sends a notification. The latest values are kept as they were before the
communication loss. When communication is recovered, the plug-in recovers automatically.

8.9 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.

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.

B Serial
;'q 1: FC-302 037K\ (PK3T) 200V-240V
= All Parameters

e30bt961.10

B il

& Alarms
{+} Smart Logic
[ Drive File System
S Status
B3 Drive Contrel

Illustration 194: Drive Control in Structure

A temporary page opens for accepting risks and configuring important parameters.
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e30bt962.10

A WARNING AND DISCLAIMER!

If you continue, you will trigger the necessary commands to start the motor connected to the drive. Any remote
operation is at your sole risk. Ensure that it is safe to start the drive and motor before continuing. In case of a lost
connection for any reason, you may lose control of the drive and motor. Ensure that the site of the drive and motor
is monitored during the remote operation.

Failure to ensure the safety of remote operation may cause serious accidents resulting in personal injury or damage
to property. In no event shall Danfoss be liable for any direct, special, indirect or consequential damages,
whatsoever, including, without limitation, damage to property, personal injury, damages for loss of savings or profits,
or loss of data arising out of a failure to comply with these requirements.

During a control session following parameters (P8-01, P8-02 and P8-03) are temporarily changed. They are restored
when the session is over. In case a system crash occurs while the control is running, power-cycle the drive to
restore its state before the control session.

All parameters in the grid below must be read and validated at least once to enable launching the control session.

[7] 1 accept the risks

Launch Drive Control Cannot launch when maotor 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.

lllustration 195: Risks to Accept

8.9.1

Prerequisites:

To be able to launch the Drive Control plug-in, it is required to accept the risk.

Launching the Drive Control Plug-in

Set-up: |E|
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

801 Control Site Digital and ctrl.word Controlword enly

802 Contrel Source FC Port

803 Contrel Timeout Time 1.0 s
804 Contrel Timeout Function Off

810 Control Profile PROFIdrive profile
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Procedure
1. Ticklaccept the risks.
2. Click Launch Drive Control.
o
-
WiE B ; Il
i1 accept the risks: 8
8
=}
@
o
Launch Drive Control
lllustration 196: Launch Drive Control Button
=» The Drive Control window opens.
" Drive Cantrol | — e i
~ Cantrol Request ~ Status
® Do | oFF 1 | o1 (i) Bito Control not ready Control ready
@ Deu | oF2 | oz (i ] Bit 1 Drive not ready Drive ready
O Oz | oFF 3 | o3 i ] B2 Coasting Enable
O Do | Coastng | Mo coasting (i ] Bit 3 Mo esror Te
O DOss | Quick stop | Ramp (i) Bit4 oFF 2 on2
O Owms | Hold frequency cutput | Use ramp (i ] Bt oFF 3 on3
O Do | Ramo stop | start (i ) aits Start possible Start not possble
O DOy | o functon | Reset (i ] Bit7 Mo wrarming Warming
O DOwms | Jog LOFF | Jog 10N (i ) Bits Speed = reference Speed=reference
@ Des | 30 20FF | Jog 20N 0O o Local cperation Bus contel
O @aew e L] [ D] | @ it 10 Out o frequency it Frequency kit ok
© Osu | Mo function | Slow down (i ] Bt 11 No operation Tn operabion
O oo | Babuchoy | kL i ] Bit 12 Drive OK Stopped, autostart
O DOms | Parameter setup | Selection LS8 P s T e
O Dets | Parameter set-up | Selection MSB ) e Torque OK Torque exoeeded
0 Dwms | b At | Reverse (i ] Bit 15 Timer OK Timer exceeded
(- Request in hex .
PPO3 [40yte]
sonse = hex
cw REF PCD2 PCD3 PCD4 PCDS PCDS PCD7 PCD8 PCD9 FRQ PCDZ PCD3 PCD4 PCD6 PCD7 PCDS PCD9
o300) 0000 0000 0000 0000 0000 0000 0000 0000 0000 —_— —_— -_— _— —_— — —_ — —_
~ Reference [0x8000 .. Ox7FFF) .m:nmr- )
Dec: 0 32768..32767 % o -200..200 {n«: = v l
[ Curent autgaing . Connection
cw REF PCD2 PCD3 PCD4 PCDS PCDS PCD7 PCD8 PCDS
rtons ot . . . - . _ - = [Pmﬂa: PROFIdrive profie Bus: Serial Address: 1 ‘
Controlstate:  Stopped
Last update:
{ Update outgoing request I start control Stop control ""‘"’

Illustration 197:

Drive Control Window
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8.9.2 Setting the Control Word

At launch, the control word is set to 0400 but is not yet sent to the drive.
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Procedure
1. Setthe control word in 1 of 2 ways:

Use the checkboxes.

- Control Reguest

e30bt965.10

Bit0
Bit1
Bit 2
Bit3 [

Bit 4

Illustration 198: Checkboxes for Setting Control Word

Type the value directly in the Request in Hex field.

- Reguest in hex

CTW REF pCD2 PCD3 PCD4

0000

lllustration 199: Type in the Value Directly

=» The control word is now set.

PD5

PCDY

PCD8

m
o

e30bt966.10

PCD9
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4 Drive Control - - [
~ Control Request* . - Status

@ Dmo | oF 1 | N1 (i ] 8it0 Control not ready Control ready

O Do | oFF 2 ] oN2 (i} 8t 1 Orive not ready Drive ready

O e OFF 3 [ ON3 | i ) &t 2 Coasting Enable

O Do | Coasting | No coasting i ) 8it3 Mo error Tip

O DOees | Quick stop | Ramp i ] Bita oFF 2 onz

O Hes Hold frequency output | Use ramp | i ] 8its OFF 3 on3

O DOome | Ramp stop | Start i ) Bit6 Start possible Start not possible

O DOmr | No function | Reset i ) sit7 No warning Waming

O Dms Jog 1OFF [ Jog 10N ] (i ) Bits Speed # reference Speed=reference

O Do | Jog 20FF | Jog20N i ) 8t Local operation Bus control

O D=o Data invalid [ Data vaiid ] (i ) Bit 10 Out of frequency lmit Frequency kmit ok

O O=sun | No function ‘ Siow down i ) Bit 11 No operation In operation

O D=z | i | R i ) Bit 12 Drive OK Stopped, autostart

O Dms | Parameter set-up ‘ Selection LSB o o T Votnge exceeded

ﬂ [ it 14 | Parameter set-up ‘ Selection MSB o e S—— Torque exceeded

@ Coes | o fndin ‘ Reverse (i ] Bit 15 Timer OK Timer exceeded

~ Requestin hex \

PPO3 [4Byte] ~ S
cw R PD2  PCD3  PCD4  PCDS  PCD6  PCD7  PCDB PCDA sw  FRQ Pco2  PCD3 PCD4 PCDS  PCDe PCD7 PCDE PCDS
os24 | [wool |[ooco |[oooo |[oooo |[oooo |[occo ] [ocoo ] [ooco | [o000 - . - - . ‘
~ Reference [0x3000 .. Ox7FFF] e e
Dec: 4096 -32768..32767 %: 250 200..200 pecs S ‘
- Current outgoing request o i
e e om o Rem o RS Pw o Rm e Profie: PROFIdwe profie fust Serd Addvess: 1 ‘
Control state:  Stopped
Last update:

[ Update outgoing request ] l Start control Stop control Never

Illustration 200:

8.9.3 Start Drive Control

Prerequisites:

Control Word Set

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 state:

Stopped

Start control

Illustration 201:

Start Control Button

Stop control

e30bt968.10
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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.

o
=
Control state: Running III I I I I I I I g
3
[52)
(4]
Stop control
lllustration 202: Control State Bar Running
After a successful reading of a status, a notification is sent.
o
=
-
~
B 2]
o)
Last update: s
()

13:25: 24,643
I::l SuCDess

lllustration 203: Last Status Read Successfully

At loss of communication, the bits of the status view turn yellow, and an error appears.
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S
N
5
.~ Status 2
[}
| K O s Control not ready
| ON 2 O st Drive not ready
| oN3 | O est: Coasting
| No coasting O Osis No error
| Ramp O ©sis OFF 2
| Use ramp || @ Osts OFF 3
| Start ||| @ Osis Start possble
| Reset ||| @ Ostr No warning
| Jog 10N | O ©sis Speed # reference
| Jog 20N | O Osi Local operation
| losst || @ oOsto Out of frequency limit
I Slow down | O esnu No operation
I Catch w | O os Drive OK
I oot il | O st Voltage OK
:l on M O ©sin Torque OK
:l Reverse O esis Timer OK
PPO3 [4Byte] ~
- Response in hex
D5 PCD6  PCD7  PCD8  PCDS SW FRQ P2  PD3 PO PODS
00 |[oooo |[oooo | [oooo | [oooo — ; — —
~ Actual output frequency
0 -200..200 bect o
~ Connection
DS PCD6  PCD7  PCDB  PCD9
L . . L Profile: PROFIdrive profile Bus: Serial

Control state: Running  IIHBRERNEN

Start control Stop control

Last update:
17:18:38.048
@ Os API error. Check drive connection (0XE0000005)

lllustration 204: Loss of Communication
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Last update:
17:18:38.048

o 05 API error, Chedk drive connection (DnE0000005)

Illustration 205:

8.9.4 Changing Control Word Bits

Context:

Error at Loss of Communication

e30bt973.10

Control word bits can be changed while the control word is being sent. While changing the control word, the values of Request in hex

and Current outgoing request differ.

- Request in hex =
B3 [4 Bvile ©
3
cTw REF PCD2 PCD3 PCD PCDS PCDS PCD7 D8 Do D
3FE4 1000
- Reference [0x8000 .. Ox7FFF]
Dec: 4096 -32768..32767 ¥ 250 -200, . 200
- Current outgoing request
cTw REF PCD2 PCD3 PCD PCDS PCDS PCD7 PCDE PCDo
2564 1000 — —_ — — — — — —
Control state: Running
lllustration 206: Requestin Hex
- Current outgoing request )
CTW REF PCD2 PCD3 PCD4 PCD5 PCDG PCD7 PCD8 PCDS g
25E4 1000 — — — — — — — — %

Illustration 207: Values of Current Outgoing Request
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Procedure
1. Enter the new value of the control word.
2. Click Update outgoing request.
3
N
Update autgoing request g
3
lllustration 208: Update Outgoing Request Button
=» After clicking Update outgoing request, the values are the same.
Reguest in hex
CTW REF PCD2 PCD3 PCD4 PCDS PCDA PCD7 PCDE PCDa
IFE4 1000
Reference [0x8000 .. 0x7FFF)
Dec: 4096 -32768..32767 %: 25.0 -200.,200
Current outgoing request
cTwW REF PCD2 PCD3 PCD4 PCDS PCDA PCD? PCDa pCDa
FE4 1000

Illustration 209: 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.

%:  -3p0 -200..200

e30bt978.10

lllustration 210: Value Out of Range

The Update outgoing request button is disabled until a valid value is set.
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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.

B Untitied - MCT 10 Set-up Software A

File Edit WView Insert Communication Tools Optic

e30bt979.10

1 = -n = = o 2
—-=5= Metwork Fc
B op1
29 Serial
& Project

lllustration 211: Create Scope Folder in Project

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.
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8.10.1 Starting the Decoder Plug-in

Procedure
1. Click the Tools menu.

2. Select SafeOption Log Viewer.

Tools ] Options ﬂ_eip

e30bt984.10

Update VLT Software Customizer support...
Update Dnive support ...

VLT5000 Conversion Wizard...

VLT6000 Conversion Wizard...

Import drive from Excel...

Import drive from Excel and write...

Manage motor db ...

Manage Sensoriess Pumps db ...

0SS Creator...

Export CSV/Master Files ...

Drive Converter Tool »
Soft Starter Discover and Configuration Tool

l SafeOption Log Viewer

Illustration 212: Selecting the Plug-in

3. Click Browse to select a file.

V' LogVisualizer 0.3 beta. Released: Apr 4 2017 1548:16. | © e

[

g
z
e30bt985.10

lllustration 213: View of the Log Visualizer

4. Click the arrow button to expand the log area or the explanation area.

Use this small button to move expand
log area or explanation area
LOG AREA EXPLANATION AREA

lllustration 214: Expanding the Views

e30bt986.10
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internal Failure No SPT Comunication

internal Failure Safe Output Switch 2
internal railure Safe outpu Switch 2
internal Failure Safe Outpur Switch 2

e30bt987.10

Internal Failure Speed Limit SLS A; Monitored Speed high (REW): S83; SL
internal Failure Tolerance Error Exceeded; Measured Speed (ReM): 131; B
ilure Tolerance Error Exceeded; d Speed (REM): 131; B

lllustration 215: 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.

Illustration 216: Failure Shown as Inline Text

erance Error Exceeded; Measured Speed (RELZ | |

e30bt989.10

Illustration 217: Overview of Failure Description

8.11 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

lllustration 218: 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).

File name: ~  [Binary files (*.bin} P w ‘

Open |v | Cancel

e30bt879.10

lllustration 219: 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 08.03 1. 10kW (P1K1)"
Drive is in boot mode
Reading drectory contents succeeded

e30bt880.10

Sending file WiFiGateway.bin to drive...

0% 100%

lllustration 220: Progress Bar Showing While Writing to the Drive
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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.
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Procedure
1. Inthe offline drive, select Drive File System.

2. Right-click in the right window and select Import File from the context menu.

_ﬁ-A_Iarm; 94
4+ Smart Logic m
% ! Drive File System - X
8 Mator SIS 4 '8
I Import File I D
Drive File Manager
Reinitialize Drive
Go To Normal Mode
3. Inthe dialog box, select binary files (*.bin).
File narne: ~ | CSIV Files (*.csiv) v I a
CSIV Files (*.csiv) <
[Binary f ] >
Languag (*Ing) x
Smart Application Setup Wizard files (*.sas) 8
Splash Screen Files (*.zplash) (2]
Al Files (%) o
4. Select the correct binary file.
Selecting a wrong file issues an error message.
g . 3
= Yo}
MCT 10 Set-up Soft.., ﬁ 5
o)
o
(32}
()
9 Imvalid File
After a successful file import, the Drive File System shows information about the file.
o
1 - —
L o2 3
File Mame Type Size g
g WIFILCP wifilcp 105360 bytes K

5. Click the Drive File Manager icon.
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EIFl

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) format.
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 commissioning
process.

Furthermore, it is possible to write to the drive and test in the simulator. The Write to drive function writes files that have been created
or imported into VLT® Software Customizer. Test in simulator launches the LCP simulator for simulating a connection to a drive. In the
Settings menu, it is possible to show or hide the disclaimer.

3
. —
Write to drive -sri(rer?lallgtor %
]!
[}
VLT 1 B %=
. Settings
Software Customizer 'I ¢
lllustration 226: Tool Tips for Navigation and Support
3
® 2
8
Software Customizer 2

lllustration 227: A Mouseover Highlights the Area Pointed at

When doing a mouseover 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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S
New from blank 2

Edit

Select from library

Import

Open Folder
Remove

lllustration 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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e30bt886.10

The VITE Software Customaer is & feature withan VITE Moton Control Tool MCT
10 (54.0.0 or higher) that enables the abdity 1o Oustomae your drae by madfyng o
crgabng ursgue Splash Screend, Inbal Values and Smart Start wizands.

SplashScreen - Add o oustom oo that 5 Ssplayed dunng mtalraton of your
drive. Supperted image fles: IPEG, PNG, B, GF.

InitlalValues - Define unsgut @rne paramenes Sefoull valus based 08 yiul
apphcaton reeds in a Customer Speofi Intal Valees (CSIV) format.

SenartSLart - Cresle cusiom Smart SIA wiBrds thet guede the wier through
predefined applicabon steps whach smpifues the « 3P

Far mare infrmalion on loenang or to obtam an stvaton ey, plesse contat your

Adtrvaton 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 moddfication is at your sole risk,
Danfoss expressly disclaims any lkability for customizations and
maodifications performed using the VLT Software Customizer,
including but not limited to modifying the Danfoss LCF and

e30bt887.10

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.
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10.1.2.1 Changing the Disclaimer Settings

The settings for the disclaimer can be set at a later point.

Procedure

1. Select Settings in the top menu.

VLI
Software Customizer

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.

E"l'f' VLT® Software Customizer Settings -

¥ Show disclaimer at start of every session

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.

e30bt889.10

e30bt888.10
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10.2.1 Creating a Project from Blank

Procedure

1. Select New from blank to open the editor with an empty project.

W === g
Mew SplashScreen Image - Untitied oo IEETEE oo 8
Hmz:!z-m:m:n °]
3

0

(0]

Illustration 234: Empty Project in Editor

2. Use the different tools in the menu to create the drawing. Width increases/decreases brush line thickness, left mouse button is for
freehand line, right mouse button for straight lines.

o
Width of Continue Cancel :
brush  Eraser tosave  workflow 803
2
Paste o
from
clip-
board
Redo Brush Clear Zoom of
LCP area

Illustration 235: 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.

rﬂ VIT® Sowecm X
MNew SplashScreen Image
1 Hiuntitled

e30bt892.10

< Back Finish Cancel

Illustration 236: Dialog Box for Saving a SplashScreen Image
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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.

«  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.

e30bt893.10

1 ﬂ Set image options 2 Ii:h
¥ | Keep aspect ratio
EE E _=Em
R
| .l 1] ] Threshold value: 246
L] HEEER 1
EEEEEN w
NN EEE |
H N EEEEE =
HER u Em

lllustration 237: SplashScreen with Original Threshold Value
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e30bt895.10

m S o G KIS |

EMiGIMEERIFL
TOMOREDLY

Illustration 238: SplashScreen Improved with Higher Threshold Values

The quality of the picture can be improved further by using the brush.
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e30bt896.10

EMiIMEERIMIG
TORIOR RO

Illustration 239: 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.

o
SplashScreen 2
[}
Danfoss_Logo o 2
Rénvigson: #§ 00,08 2017 01:39:%0 %

lllustration 240: SplashScreen and Preview Added to Project

Adding a SplashScreen to the project, changes the menu to offer the functions in lllustration 19.14.
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New from blank s

Edit
Select from library
Import
Rename
Open Folder

Remove

Illustration 241: 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 parameter
names.

When there is no file in the project, the menu is the same as in SplashScreen.
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e30bu264.10

&
m::ﬁware Customizer

5:&-|I.'|1.h'5:r:¢n E arigrmi o [ Hgou

Mo Imadge

Mo dictionaries

LanguageChanger - Preen: ;

St froem: Bbrary
iy

InitbalValues - Prewne cogasd
S

SI'T'IIII'IEI:II'I 1 et o )il
M H a0F aim

Illustration 242: 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.

204 | Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466



Operating Guide | VLT® Motion Control Tool MCT 10

Do

VLT® Software Customizer

Inatialze Mew Dictenmary

Mew LanguageChanger Dictionary €

Blame Duchonary Sase Durbonary Funcion

lllustration 243: Tooltips in the Editor

Base Dictionary

Erghah - Blaricy fall back to base (default)

If wour new dictionary will be in English or & version of it,
wst chick Start button to proceed.,

1 wour new detionary will HOT be in Englsh, select the
base dchonary that spesks the same, oF amost the
same language than your planned dictionary and chok
Start button

e30bu265.10

TF i s i " fi R . "
languaoe could WOT be found, your goal wil be
miternabonakzaton beyond factory language padk, n
which case you should chek Start whie leaving base
chcbonary pelectbon to Englsh

Yious can rely on defaut base funchion that will give best
creatonal start in most usecases, Please see tooltip of
Base Dictionary Funcbon for alternative ntisization

e thiods.

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, ad other texts in

Spanish.

Base Dictionary Function

Use the Base Dictionary Function for defining if the LanguageChanger should prefill the translations with texts from the Base Dictionary.
If selecting Blanks fall back to base, the LanguageChanger leaves the translation field empty.

Parameter group display name:
My Meruy

Illustration 244: Example of Base Dictionary set to English

Parameter group dsplay name:
Hauptmend

Illustration 245: Example of Base Dictionary set to German

e30bu266.10

e30bu267.10

If selecting Prefill new dictionary from base, the LanguageChanger prefills the translation field with texts from the Base Dictionary.
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Parameter group display name: 9.
Main Meny Masin Menu §

Illustration 246: Example of Prefilled Translation Field with English Base

Parameter group display name:
Hauptmenu Haupimenu

e30bu269.10

Illustration 247: Example of Prefilled Translation Field with German Base

After selecting Base Dictionary and Base Dictionary Function, and after pressing Start, the LanguageChanger opens.

L]
e30bu270.10

S s ‘I. o
iy et
s § s e 7

marged roges
F s

Sl ] ] ] ] ] ) S ) ) Wl ] ] ) ] ) o ] )

o g

Left view with parameters Right view with texts that can be modified/translated
Original texts New dictionary

lllustration 248: Overview of the LanguageChanger

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.
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E Advanced Setbngs

Language name on LCP Englsh_dustrala

lllustration 249: Language Name on LCP

e30bu272.10

0.00A
Bazic Settina=IINIGIGNGDNGEES

0-01 Langquage

Enalish_Australia

lllustration 250: Language Name Shown on the LCP

Once Language Name on LCP is set, it is possible to start modifying and translating.

e30bu271.10

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?

e30bu274.10

Your edits will be lost.

% =

Illustration 251: 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.
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- .
HH VLTE Softwane Curtomier M

Edt LanguageChanger Dictonary
Tithe:

lllustration 253: LanguageChanger Project Name

e30bu276.10

The name is for the specific LanguageChanger project and is shown on the dashboard.

LanguageChanger (1) - Preserve originals

I =1 EnglishAustralia
E Revisor: 87 1112 01701008:41 mu

e30bu277.10

lllustration 254: LanguageChanger Dashboard with Project Name

10.3.2 Search Filter

To easily find parameter names or texts to be translated, click the Search filter button.

(3
- =
ﬂ Close Filter | ©
—_— ~
Y]
>
a
Search text: Match case =]
()

Search from: | Original texts and my dictionary -

Illustration 255: Search Filter

Select to search in:
«  Original texts and new dictionary,
+  Original texts only, or

+ New dictionary only.

For example, searching for motor power only shows the parameters that contain motor power in the name or in the help text.
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B e Finer
S teat Motor power Match cane
L o= Crapral aats ol g dhbonaiy -

o F raintteny
- ? 1-** Load sred Mctor

- f 12" Moter Duta
F 1120) Mator Pewer W]
F iz vctoe Powes [HP)

? 4-** Linits / Wiarnings

'@f 13-** Srnart Loagic

? 16-" Duta Readouls

lllustration 256: Search Result for Motor Power

10.3.3 Advanced Settings

B ssvanced serrgs =]

/ o

Langusge rame on LCP Erghsh _hus¥aka N

3

]

Parameter drplay nanw: ?
ot Pewer [l W "i

Help leat:

Erder The rominal mobor poover iny ?
o the molor nameplate data,

Peote: Changng thes paramater wil

affiect = settngs of ofher

D e

O (Rudd)

Advanced settings contains tooltips for each possible setting and is helpful at the creation of dictionary.

|E Hide Settings

Language name on LCP

Show original texts in;
Markings show progress of:
[~ Markings ignore audit
["] Enable audit trail of read only texts
[V Show only parameters of project drive
| Set language number [201..254]
C++Locale ID
Windows Locale ID
Unicode Lanugage ID
| Increase line height

English_Austraka

e30bu280.10

|Engish -

@) Modification ransiation

english-uk
2057

Illustration 257: Overview of the Advanced Settings
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Show ariginal texts in:

he lanouaae in hich

e30bu281.10

lllustration 258: Tooltip Example

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.

?
/

Text has not been modified or translated.
Text has been modified or translated.

Text has been accepted as is via the Audit function.

A

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.
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WVLI.
Software Customizer

e30bt899.10

SplashScreen
Mo image - Preserve onginal

iti Select h libr:
IniialValues
No tabe - resrve orgine |

FLiri s

SmartStart
No diagram - Preserve original

lllustration 262: InitialValues Menu

Danfoss A/S © 2019.01 AQ283728700891en-000101 / 130R0466 | 211



Danfih

Operating Guide | VLT® Motion Control Tool MCT 10 VLT® Software Customizer

10.4.1 Creating a Project from Blank

Procedure

1. Select New from Blank to open an empty project in the editor.

Initial Values Editor [ [ 3
o
New InitiaNalues Table - Untitled eo | contiue> | [ xcancel S
]
o
Parameter filter | Initial Values g
D Name Setup 1 Setup 2 Setup 3 Setup 4 | Unit - I Apply project values
001 |Language English English English English El
002 Motor Speed Unit RPM RPM RPM RPM = e
003 Regional Settings i i i
004 Operating State at Po... | Forced stop, ref=old  Forced stop, ref=old | Forced stop, ref=old  Forced stop, ref=old
010 | Active Set-up Set-up1 Set-up1 Set-upl Set-up1
012 This Set-up Linked to | Not linked Not linked Not linked Not linked
020 | Display Line1.1 Small | Speed [RPM] Speed [RPM] Speed [RPM] Speed [RPM]
021 Display Line1.2 Small | Motor current Motor current Motor current Motor current
022 Display Line1.3 Small | Power [kW] Power [kW] Power [kW] Power [kW]
023 |DisplayLine2Large | Frequency Frequency Frequency Frequency
024 Display Line 3 Large Reference % Reference % Reference % Reference %
0250 My Personal Menu 1 1 1 1
0251 My Personal Menu 20 20 20 20
0252 My Personal Menu 2 2 2 2
0253 My Personal Menu 2 22 22 2
0254 My Personal Menu 23 23 23 23
0255 | My Personal Menu 24 24 24 P
0256 My Personal Menu 67 67 67 67
0257 | My Personal Menu _|1551 1551 1551 1551 = Reset selected parameter values to default
lllustration 263: Example of Empty Project
2. To add parameters, double-click in a parameter and change a value. For example, add German to the CSIV.
e ] - &
Edit Parameter " -
o
Parameter filter 0T %
D Name Setup 1 Value 8
D i — (|
002 |MotorSpeedUnit  |RPM Fiancals =
003 | Regional Settings Dansk
004 Operating State at Po... | Forced stop, ref=old Espaiiol N
010 Active Set-up Set-up 1
012 This Set-up Linked to | Not linked
020 Display Line 11 Small |Speed [RPM]
021 | Display Line12 Small |Motor current Description
022 Display Line13 Small | Power (kW] Selectthe display language. i
023 | Display Line2Large | Frequency
024 | Display Line3Large | Reference %
0250 | My Personal Menu 1
0251 | My Personal Menu |20
0252 | My Personal Menu 21
0253 | MyPersonalMenu |22 .
0254 | My Personal Menu 23
0255 | My Personal Menu__ |28
0256 | My Personal Menu 67
Illustration 264: Setting a Value for the CSIV File
3. Click OK to add the value to the CSIV file.
o
bt
Parameter filter Initial Values g
2}
D |Name Setup 1 Setup 2 Setup3 Setup 4 [unie [/= [ Apply,project values a3
001 | Language De Deutsch Deutsch Deutsch = b
002 |MotorSpeedUnit __|RPM RPM RPM RPM ® = =
003 Regional Settings i I ional i I ional
004 | Operating State at Po... | Forced stop, ref=old | Forced stop, ref=old | Forced stop, ref=old | Forced stop, ref=old oot Setupl Deutsch
010 | Active Set-up Set-up 1 Set-up1 Set-upl Set-upl
012 This Set-up Linked to | Not linked Not linked Not linked Not linked

lllustration 265: Value Added to CSIV File
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Alternatively, use filters to easily find parameters to add to the CSIV file. Search by the parameter name or ID.

-
Bl Initial Values Editor 3
S
New InitialValues Table - Untited ® O %
(4]
Parameter filter Motor
ID Name Setup 1 Setup 2 Setup 3 Setup 4 I Unit
002 Motor Speed Unit RPM RPM RPM RPM
101 Motor Control Princi... | VVC+ VWC+ WWC+ WC+
102 Flux Motor Feedback... | 24V encoder 24V encoder 24V encoder 24V encoder
107 Motor Angle Offset ... |Manual Manual Manual Manual
110 Meotor Construction Asynchron Asynchron Asynchron Asynchron
111 Motor Model Std. Asynchron Std. Asynchron Std. Asynchron Std. Asynchron
120 Motor Power [kW] 0.25 0.25 0.25 0.25 kW
121 Motor Power [HP] 034 0.34 0.34 0.34 hp
122 Motor Voltage 230 230 230 230 v
123 Motor Frequency 50 50 50 50 Hz
124 Motor Current 139 139 139 1.39 A
125 Motor Nominal Speed |1400 1400 1400 1400 RPM
126 Motor Cont. Rated T... |50 50 50 5.0 Nm
129 Automatic Motor Ad... | Off Off Off Off
139 Motor Poles 4 4 4
141 Motor Angle Offset 0 0 0
150 Motor Magnetisation... | 100 100 100 100 %
168 Motor Inertia 0.0000 0.0000 0.0000 0.0000 kgm®
190 Motor Thermal Prote... | No protection Mo protection No protection No protection =

lllustration 266: Example of Using Filters for Finding Parameters

To import a parameter available in the offline MCT 10 Setup Software project, click Apply project values.

Apply project values

lllustration 267: Apply Project Values Button
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10.4.2 Removing Parameters

Procedure
1. Select the parameter to be removed.

2. Click Reset selected parameter values to default.

e30bt905.10

Reet selected parameter values to default

lllustration 268: Removing a Parameter

When resetting a parameter, other parameters may disappear from the CSIV file or change their values due to
dependencies.

10.4.3 Saving the CSIV File

Prerequisites:
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.

r o
8 vLT® software Customizer o
(2]
New InitialValues Table S
(4]
Title: CSIV
< Back Finish Cancel

3. Click Finish.

Clicking Back returns to the editor, clicking Cancel cancels saving of the CSIV file.
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=» When saving the CSIV file has completed, a preview of the file is shown in the project along with a date and time stamp.

o

= =
InitialValues g
2

CsIv PO Senpl 5
Ravision: #1 09.06.2017 02:13:41 R ©

lllustration 270: Preview of CSIV File in Project

10.4.4 Validation of Parameters During Import

Parameters are validated during import of a CSIV file. Incompatible parameters cannot be imported and are highlighted.
Incompatibilities can be caused by, for example, missing parameters or a CSIV file created for a different product series.

R initial Values Editor e S

©

< Select other Import IntiaNakes Table - FC102 X Cancel 3

2

' 2

Parameter filter T
D [Name Setup 1 [Setup 2 [Setup 3 [setup 4 Unit

001 |Language Deutsch Deutsch Deutsch Deutsch

002 | Motor Speed Unit RPM RPM RPM RPM
003 Regional Settings onal L ional I onal b i
004 Operating State at Po... | Forced stop, refzold  Forced stop, refzold  Forced stop, refzeld  Forced stop, refzold
010 | Active Set-up Set-up1 Set-up 1 Set-up 1 Set-up1

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]

[ Display Line12 Small | Motor current Motor current Motor current Motor current - Reset selected parameter values to default
Incompatibilities

Description

Unknown parameter in file: 2590.5. Pessible rezsons: The parameter may depend on the presence of an aptien, or the file is generated for ancther version of the drive.

[ Copy incompatibilities I I Remove incompatibilities

lllustration 271: 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.
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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.

W ;
Software Customizer

SplashScreen
HNo image - Preserve onginal

e30bt909.10

InitialValues

Mo table - Preserve onginal

SmartStart
Mo disgram - Presanye onginal

Illustration 272: 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).

L D
OO?‘ N R’%
e N\ /2
'? T
*PC‘/ ‘ \‘\}Q-W
el TE ct

Illustration 273: MDA Logo
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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.

Illustration 274: OMG Logo

OMG?® is an international non-profit technology standards consortium and is best known for standards distributed computing (CORBA)
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 a Project from Blank

The SmartStart tool is organized in the following areas:
+  Palette.

«  Menu.

«  Overview.

«  Properties.

+ Main/design area.
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Procedure

1. Select New from Blank to open an empty project in the editor.

B vite sofware customizer M <

New SmartStart Diagram - Untitled ® 0 Continue > [XCanceI é‘

o)

[%|&m ' ' ! | 5 o M~ 100% g i 3

4 4 Palette R I N T T T T T T e T T B2 Overview o
(> Elements @ -

Starting Point .
~

@ Parameter (Screen) -
P

Branching Paint .
Iﬁ

Junction Paint

@
CR
L

Link

@

g

. [ Properties

= + Diagram

;“ Property Value
;—' Extension ]

. Version s
!

lllustration 275: Empty Project

2. Create the diagram in the main/design area.

10.5.1.1 Palette

Zoom in - Left click
Zoom out - Shoft + left click
Zoom to selection - Drag

e30bt913.10

ISe|ect @ By () = - - Note Add note, text, or an attachment
. . e Text to the design

0 %, Note Attachment

Zoom out - Left click
Zoom in - Shift + left click

lllustration 276: Description of Icons in the Menu
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Elements ;H;

Starting Point Connect the starting point
= to the screen that should be
shown first

Parameter (Screen)

Branching Point ¢ ﬁ)dgeiif;)d;mal branching

Junction Point

Exit Pount Quit the set-up and
show drive status

Link

Add screen for revising
a parameter

Merge multiple branches
into a single branch

Connect screens by
links to specify set-up flow

MOICICIEI@)

c

e ¢ €

lllustration 277: Description of the Elements for Creating Diagrams
10.5.1.2 Menu

Copy selection
as image

2 Customizer N

MNew SmartStar

R

Save diagram ~
as image file

Redo

e30bt915.10

Undo

Delete selection

lllustration 278: Description of the Elements for Creating Diagrams
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B8 vuT@ Software Customizer SN :
art Diagrai 3

¢

Select all, select all shapes,
sellect all connectors

lllustration 279: Description of the Select Section in the Menu

- anywhere -

Select to have visible grid, =

Auto ruler, and if elements should :

Arrange all, size snap to grid or be placed o
arrange selection g
[32)

[}

i VLT® Software Customi

o

Continue > X Cancel

I:l » 100% - l::;-About
SRR

iagram - Untitled

B i 5 s o)) |

Select all, Different alignments Shows or hides Different Show key assist
select all shapes, for the diagram: connector labels types of zoom  (Ctrl+shift+L)
select all connectors Left, center, right,
up, middle, bottom
Zoom In
Zoom Out

Zoom to Fit
Fit 1o Width
Fit 1o Height
Fit to Selection
5%

10%

25%

S0%

75%

Illustration 280: 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.
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e30bt918.10

ButtonDown
[FIP002 Motor Speed Unit

ButtonDown

h
[FlP300 Reference Range

But tonDown

» 4
[E] P100 Configuration Mode]

. ButtonDown
o
; [ Properties
: -
= ,/ S~ [P180 = 1] [F] Parameter (Screen)
; P ~
. ~" [P1e8 = @] Propert Value
B y - \ ¥
.| [®P101 Motor Control Principle]  [EP111 Motor Model|
in
n A
\\ ButtonDown 5
il
i ™ ButtonDown
~.

“yg - -

w

\

ETRE

}W] P110 Motor Con structlon}

s g

ButtonDown

lllustration 281: Example of Diagram Shown in the Main/Design Area and in the Overview

10.5.1.4 Properties

The Properties view shows the property of a selected element in a diagram.

Properties

Pl Parameter (Screen)

e30bt919.10

Property Value
Chosice List Filter

Custom Mame

5
Enlefing = Link

Exiting -"'I"'l.

Help Text

Index Filter

Label Text POD1 Language

Parameter Id "1

lllustration 282: Example of Properties for Parameter (Screen)
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L Link %
1A e e
Lource ¥ Parameter Soreen
Target = Parameter Screen
Traaer magt

Illustration 283: 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.

S P B QJ @®

e30bt921.10

lllustration 284: Elements for Creating Diagrams

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
element list.

e30bt922.10

10.5.3 Create Parameter Screen

After selecting or dropping a parameter screen into a diagram, a Create parameter screen dialog appears.
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e30bt923.10

lllustration 286: Create Parameter Screen Dialog

10.5.3.1 Filter

Filter parameters by typing the parameter name or ID.

o

-

E Create Parameter Screen &J <

S

Parameter: ]

®

Motor . ]
—-0-** Operation / Display Parameter display name:

=-0-0* Basic Settings Motor Speed Unit

P002 Motor Speed Unit

Valid choices:
+-1-** Load and Motor
+-4-** Limits / Warnings v| RPM
v Hz

+-14-** Special Functions

Illustration 287: Example of Filtering

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 S
E Create Parameter Screen ﬁ )
N
Parameter: %
=}
lang g
=-0-** Operation / Display Parameter display name:
=J-0-0* Basic Settings Language
P001 Language . .
Valid choices:
[v] English -
¥| Deutsch
[#] Francais
Dansk
[ Espariol =
|| Italiano
| Svenska

Nederlands

Illustration 288: Example Showing Available Languages

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 ﬁ "!
&
Parameter: [<)]
| 3
| compa %
=-13-** Smart Logic Parameter display name:
=+-13-1* Comparators Comparator Value
P1310 Comparator Operand .
1 Index filter:
P1311 Comparator Operator
0-4

P1312 Comparator Value

Illustration 289: Example of Index Parameter with Index Filter

Index filter: 5
0,2 4
lllustration 290: Example of Individual Selection
Index filter: g

0-2,4

lllustration 291: Example of Combined Selection
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Index filter:
0-2,

e30bt929.10

~

Invalid format

Illustration 292:

Error Message when Filter is Wrong

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.

o
B Pacameter Screen Properties n ;
%2}
Pararmeter: %
=}
3
0-** Operation / Display » | Parameter desplay name:
0-0% Basec Settings MyLarpuage
POO1 Language
P02 Molor Speed Linit e
| ¥ gl -
P03 Reglonal Settings B Mastarh
lllustration 293: Example of a Customized Parameter Name
o
-
—
™
o
bS]
o
I5e)
]

lllustration 294: Customized Parameter Name Shown in the LCP
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e30bt932.10

Illustration 295: Example of Customized String Shown in the LCP
A customized name is shown in the diagram and in Properties.

a
[PIPO01 Select Language of the wizard

Illustration 296: Customized Name Shown in the Diagram

i ] Properties‘ 9.
<
[P) Parameter (Screen) 3
Property Value §
Choice List Filter = o
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 !

lllustration 297: 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.
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e30bt936.10

Help text:

Select the display
language for the
SmartStart wizard

.~ OK | Cancel ]

lllustration 298: Example of Help Text

e30bt938.10

Illustration 299: 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.
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10.5.4.1 Linking via the Palette

Procedure
1. Drag the Link icon and drop it on the element to link from.

Drag down to the element to link to.

Junction Paoint

e30bt939.10

- ©

Exit Point

Link ~ [PIPoot Language|

@O

Illustration 300: 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).

e30bt940.10

| P/POD1 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.
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e30bt941.10

®

| 4
|IE POO1 Language}

ButtonDown

P)P002 Motor Speed Unit|

Illustration 302: Established Connections with Label Added

Double-clicking the link opens the link properties. Use the link properties to add action scripts.

I s
B Link Properties .

e30bt942.10

Action script
| Pa

oK Cancel

i =

lllustration 303: 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 ";".
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o
Action script: »
3
3 Language: Deutsch p=? g
PEel=1 o
; Digital I/O Mode: PNP
PSoe=a

Illustration 304: Example of Action Script

The action script is added to the diagram as a label.

e30bt944.10

[@ P100 Configuration Mode]

ButtonDown

/3 Language: Deutsch
FPaal=1

; Digital I/0 Mode: PNP

PSB@=0

Illustration 305: Action Script Added to Diagram as Label

10.5.5 Branching

Context:

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.
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o
—
[T}
@ S
-, 2]
8
[}
152}
]
[TODO)
[lE P100 Confhguration Mode
lllustration 306: Click [TODO]
A Link Properties ﬁ o
Guard: ©
3
P=? 2
. <]
I52)
]
Action script:
P=?
0K ] [ Cancel

lllustration 307: Window for Defining Guard Conditions

The scripting assistant for guard conditions opens a dialog.
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Procedure
1. Select the parameter number.

2. Select the comparison operator.

al € gmpanion operaton

e30bt948.10

3. Select value.

B scrpting Assistant =

Parsmeter

e30bt947.10

* Operaticn / Disglay . Compamen cpermer

LEP Custorn Feadeut Vakue

0-4" LCP Keypad Speed open locp .

1-** Load and Metor
1-0° Genaral Settings
FLO0 Configuration Mode

PIOI Mater Contral Pinciple

Illustration 309: Example of the Guard Scripting Assistant

Example:
o
b
[}
| Pl P100 Configuration Mode S
2
[}
152}
Bt T o Doawm (4]
®.
22 @ ) . [Pl (-]
e,
P PLOL Motor Control #.—n:-plr] [[F“ F111 Mator Model
Bty _
Bt tonbowmn

=4

lllustration 310: Example of Branching with 2 Options
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2
I [=}
l PIPLOD Configuration Mode ©
2
Q
™
Butt D Q

Y

=

:\E‘f“
GLER
-
|[PIP101 Mater Control Prne f.:-lr'l |[PIP111 Motor Modal P|PL15 Low Spaed Fdter Teme Const PlP114 Damping Gamn

[T ot

e EER

lllustration 311: 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.

lllustration 312: Example of Junction with Several Transitions

e30bt951.10

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 a file is already in the drive, it is overwritten by the new file.

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.
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V Splay e X
£ == N
. B
e BT
o table - Presenve oniginal m
%

SmartStart
No dhagram - Preserve ongnal

lllustration 313: Menu for SplashScreen

Changing from Preserve Original to Wipe Original issues a notification.

i .

B9 VLT ® Software Customizer Notification o

Wipe Original

Original SplashScreen Image will be removed
when writing customizations to drive.

e30bt953.10

Illustration 314: Notification when Changing Setting

After clicking [OK], the new setting is shown in the project.

SplashScreen
No image - Wipe original

e30bt954.10

InitialValues
No table - Preserve oniginal

SmartStart
No disgram - Preserve original

Illustration 315: New Setting Shown in Project

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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S
SplashScreen 3
Danfoss_Logo S

Rovimon; #1 09.06.2017 01:39:59

InitialValues Select from library

port
me

cstv .
Bicion: #7 V17 0317 Pagg Setupl
Revision: #3 00.06,2017 02:17:52

SmartStart —
No diagram - Preserve original Preserve Original

lllustration 316: 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.

VLY. 168 Sff
Software Customizer |I 8
o
*
a
SplashScreen - - 8
oot ] 3
Revison: 41 00.06.2017 E1:30:58 e from blank
. [ ——
" -
InitialValues Selact from Rewry
csiv .
QOpen Folder
Smartstart [ ——
No diagram - Preserve original PrEsErve Uriginal

lllustration 317: 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.
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VLY.
Software Customizer

e30bt957.10

lllustration 318: 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.

' o

Warning i )

i Simulator is not installed!

e30bt958.10

QK

L r

Illustration 319: Warning Message - Simulator is not Installed

If the simulator is not available, contact a local Danfoss representative who can provide a zip file.
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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 | Qptions Help

e30bt959.10

I Update VLT Software Customizer support._. |
Update Drive support ..
VILT5000 Conversion Wizard...
VLT6000 Conversion Wizard...
Import drive from Excel...
Impart drive from Excel and write..
Manage motor db ...
Manage Sensorless Pumps db ...
0SS Creator...
Export CSV/Master Files ...
Drive Converter Tool ’
Soft Starter Discover and Configuration Tool

SafeOption Log Viewer

lllustration 320: Selecting the Update VLT Software Customizer Support
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e30bt960.10

i r N
Software Customiper

i - Presaree arginal

lllustration 321: LCP Simulator
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11 Tool Calling Interface (TCl)

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 temporary
parameter (TPF) file.

« 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.
+  ThePLC calls 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.
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Do

Tool Calling Interface (TCI)

Procedure
1. Unzip thefile.
Open the TIA portal.
Click the Options menu.

Click Manage.

LI I

Select the file and install it.

Illustration 322: Installing the GSD/GSDML File

11.3 Creating a Projectin TIA

Prerequisites:

The following files must be installed before creating projects:

« 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.

3
©
Installed GSDs G5Ds in the project g
o
52}
Source path C:\Userslu323726\Desktop\DemalTestProjectladditionalFilesiGsD °
Content of imported path
(] File Wersian Lenguage Status Info
[ GSDMLV2 31-Danfoss-FC-201702... V231 Engl'i;'h. Ger... Already installed Danfoss FC ...
<] L |2
Cancel

—
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Procedure

1. Click Create project.

2. Expand the project in the project tree.
3. Click Devices & Networks.
4. Click Add new device.
5. Select the PLC.
- o
Add new device p
: &
Device name: 3
o
3
PLC_1
| = [ contrallers A Device:
» [ SiMemC 57-1200
» [ simamc 57-1500
S ~ [ g simemc s7-300
- g cru
. %45
: P mCru2 CPU 3152 PNIDP
. | » (@ CPU312C
! _ » (@ cPU313C ’ . .
| » [ CPU313C2 DP Article no.: | 6EST 315-2EH13-0AB0
e g te Version: XA -
J » [ CPU3I4
' » [ CPU 314C-2 DP - Description:
| » Ll CPU 314C-2 PN/DP Work memory 256K8; 0.1msi1000 instructions;
i , '_.. CPU 314C-2 PP PROFINET interface; 57 communication (loadable
| S FBsIFCs); PROFINETIO controller; supparts RT; 1
* L CPU315-2DF port; PROFINET CBA; PROFINET CBA Proxy; TCPAIP
PCsystems « [ CPU 315-2 FNIDP transport protocol; combined MPIDF interface
q ; (MP| or DP master or DP slave); multi-tier
':. RESESSEE IS UARR configuration up to 32 modules; constant bus
[ 6€s7 315-2EH14-0480 cycle time; routing; firmware V2.6; also available
» (@ cPu3i72 0P as SIPLUS module with article number 6AG1 315
» [ cPU 3172 PNIDP ZEHT3-2RE0.
» [ CPU 3193 PHIDP
» [ CFU 315F-2 DF
» [ CFU 215F-2 FNIDP
» [@CPU31TF2DP
¢ [l CPU 317F-2 PNIDP
p! 319F-3 PN/DP
L[ CPU 319F-3 PNID -
p== b ol e mncifad roulL SAA |
< | >
[+ Open device view oK Cancel

lllustration 323: Add New Device
11.4 Use Cases

11.4.1 Doing the Initial Connection

Prerequisites:

The PLC must be added before the initial connection can be established.
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Procedure
1. Click the Network icon at the top left corner of the right view.
2. Enter Danfoss in the search field.
The GSD file appears.
3. Build the drive network in the PLC via drag and drop.

T Siemens - C:\Users\u323726\Desktop\DemolTest2\Test2

Project Edit View Insert Online Optiens Tools Window Help
¥ %) soveproject & X 1w X Wy 5 [ B R ¥ coonline ¥ f AR x

Test2 » Devices & networks

% Online & diagnostics
Pr block

- ”a’”r Mh_’ PLC_1.PROFINET 10-Syste...

_# Technology cbjects

i External source files

@ PLCtags

L& PLC data types

‘5. Watch and force tables

& Online backups

v v wvwrwrowrw

i Device proxydata
4 Frogram info
¢ PLC supervisions & alarms
Z! PLC alarm text lists
» _j Local modules
» _ Distributed 110
= Ungrouped devices

mmon data

»
i
P 5 Cumentation settings
13

i Languages & resources

-

1 Online access

-

53 Card ReaderiUSB memory

lllustration 324: Initial Connection

11.4.2 Configuring the TCI

Prerequisites:

The PLC must be programmed before starting the configuration.

Devices
= | ¥ tewwork| £§ Connections -] . @®
d new device
g Devices & networks PLC1 DANFOSS-Prot..
~ [ PLC_1 [CPU 3152 PNJDP] CRU'315-2 PNIDP Danfoss FC PN
[I{ Device configuration PLC

e30bu289.10
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1.

Procedure
Right-click the drive icon and start the device tool.

-» Adialog box shows for opening Danfoss Set-up Software.

Start device tool >.q

e30bu290.10

Select tool or access point

w Configure VLT

Open MCTI0

Taol for configuring Danfoss drives

Start Cancel

Illustration 325: Start Device Tool

r 1
‘ TCl Danfoss_FCissp - MCT 10 Set-up Software k&)

(5]

File Edit View [Insert Communication Tools Options Help

A | & | 2 o K?

—}-=% Network
. i-Borw Bus: 1 CI_ProfiNet
B IP Address:  [192.168.0.2

B serial

H. TCI ProfiNet | Identify drive from network | Identify ol drives from network

- & Project

Deleted TIA Portal or STEP 7 drives | Set drive manually | | Set all drives manually

- TIAPortal or STEP 7 drives
7 :;'_.-.:._.. ..\"\ Prot

For Help, press F1
L—

m

Illustration 326: Configuration
2. For online network: Select the network, for example TCI_Profinet.
=» The tool scans drives which are mapped to the TCl interface. A drive appears if it is connected to the PLC.

3. For offline project: Identify all drives in offline mode.

This step is applicable for creating a project with drives that are not physically connected.
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Set Drive Manually

Source Drive

Target Drive

e30bu292.10

rint: select multiple drives with Ctrl+Click or by dragaging the selection

oK

lllustration 327: 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 importing,

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 program
is inserted in the SyncPos folder. The program can be edited, written, and exported as in the standalone SyncPos program. If a SyncPos
program exists, it can be imported into the MCT 10 Set-up Software project.
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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.
4. Select Compile (in Settings in the main menu) or Exit Program (in File in the main menu).
5. When selecting Exit Program, select Read or Write.
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.
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Procedure

1. Click the configuration file shown in the right view.

B Untitled - MCT 10 Set-up Software o
. ;o]
File Edit View Inset MCO305 Communication Tools Options Help g
A=A IR YE IR LA T
E|=5=' Metwork File Mame Size
B op-vi
e B serial
- & Project
= 2f & VLT 5001 200V-240V Import
:= All Parameters Export
- Alarms i
Elﬁ SyncPos Edit arrays
... B Configuration Copy
£ Programs Pacte
Fename
Illustration 328: Import Configuration File
B Untitled - MCT 10 Set-up Softwa o
- - 2 o P e E————————————————_———————————— N,
File Edit Miew Inset MCO305 Communication Teoeols Options Help g

NEH ¥R rEFeon @ n » B

El-=&= Network File Mame Sire
... B oP-v1 .

i ..... ﬂ Serial 14 KB

EI & Project

- 3 8 VLT 5001 200V-240V
: = All Parameters

B- Li SyncPos

Illustration 329: 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.
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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.
=» The SyncPos Application Closed dialog appears.

‘You have closed the Syncpos application.

e30bt662.11

[F pou wiate ko the divve using the Syncpos application, ther you should click the read button
ta update your MCT 10 project.

[ poui did not wite ta the dive using the Synepos application, but you did save your work in
the Syncpos editor, then you should click the vwite button to update your drive.

Read | Wik Cancel

lllustration 330: 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.
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12.2.5 Importing Program Files
Procedure
1. Click a program shown in the right view.
" Untitled - MLT 10 Set-up Software =101 x| i
Fle Edt View Insert SwncPos Commurication Took Optiors  Help b}
ODFH *ERER|IS QW -2E@ Y HOOE G +8 3
= 3 Network ‘WM - | Frogeam Numbes | Auto Start | source I
= B seriaiCom ISYNC-THZ | 0 Yes Mo
& ST ©; VLT S001 200v-2404 R
= & Project [:3 New Syncoos Program
= VP 8 wLT S001 200v-240V fmport Program File
=+ == Al Parameters = =
- E SWCPOI Expol Froigram £l
Configur ation o
Frograms u
A% ALEoDCENT
8L Frogran [Nomber
Cab Fragtem Fila
Illustration 331: Import Program to SyncPos Card
2. Browse the computer to find the program to import.
3
x|
Y9}
Look ir: I‘;'ﬂ SyncPos ﬂ = = A~ g
It
. @dm‘nmy.m Rg
J EJEI'II:'SJTI
2] marker.m
- 2] Move-5.m
ﬂ ] dlavesync.m
skl i]stamplng.m
ﬁ ] subl.m
iy Documents
My Camputer
€
- File name: II _:l Open
My Network P...
Files of type: | Svncpos Files [*.m| | Cancel

lllustration 332: Browse
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3. Select the wanted program.

4. Click Open to import the program in the Programs folder.

=» Theimport is now complete.

12.2.6 Setting a Program to Auto Start

Context:

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-un Sofltware =10] x| E
Fle ERR View Inset SyncPos Communication Tocks Opbiors Hel g
W IR R R | 2
= 5 Network Fle Name [Frogram Wumber | Auto Rart [ source |
) @25%1:-:; 5001 Z00V-240V New Syncpas Progran : r ::l:-;
= B Project St ropri e 2 No Yes

= 3 8; VLT 5001 200V-240V _ X
+ == Al Paramnebers i h—
=% SvrcPos =k

& Configuration .

g Programs a5

Illustration 333: Auto Start

=» The program selected is then indicated with Yes in the Auto Start column.

12.2.7 Editing Source Code

Context:

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:
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Procedure
1. Double-click Program in the right view.
- Untitled - MLT 10 Set-up e o [ m] | u:",
e x| &
[ [JFke Edt Development Controller Testrum “ar-cdoor Sebtmgs “windows Help 121 x| %

IR EE I

l“ Test program for testing encoder comnection #f
_].
/% Encoder must be conmected.

Load this program and run the motor forwar in local mode
‘parameber 002 = Local).

If Ehe position is counting positive the encoder commecbion is ok.
If the position is cownting negative, R and B track of the encoder
or bhe bso wmobor phases must be swapped.

bl

f* Start of program *f

MOTOR OFF /% Mobor coast &§
start!:
j_I]'RIH‘I‘ "Posgibtion: " .amos J* pead ul:tr.xl vosition &/
4

o

lllustration 334: 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

Context:

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.
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[ o syoepmwrae x

11 rap be necsssan by sap the Suncpos coed and e S pecons coprams o your dmeeis) wil be
W%hmjﬂhﬁrmmrqﬂﬂ Ths may e = srueia prubes. Do poi e b
corlivisT

[ Deee b erirg Pmgem: o Diees Beloe wintng

=

e30bt546.12

lllustration 335: Confirm SyncPos Write

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.

2. Select File= Exit program in the menu bar to exit SyncPos.

" Untitled - MCT 10 Set-up Software =i %]
" SyncPos - [Enc-S.m] : -0 x|

n

e30bt666.11

E | Fie Edt Development Cortroller Testrun Can-Cofor Settings ‘windows Help == x|
= = @ 2| L
Lo || 3] 2] L]
Close . for testing encoder comnection *f =
= Save

- st be connected.

— [jram and xun the motor Forwar in local mods

= Local).

n is comting positive the encoder commection is ok.
m is counting negative, h and B track of the encoder
or phases must he swapped.

f* Start of program ¥/
MOTOR OFF /% Mobor coast &/

start:

I IPE]IT]‘ "Position: " .anos Jé pead ﬂ.l:tilﬂl wosition &/ _lll
4 4
-

For ll

Illustration 336: Exit Program

12.3 SyncPos Read From Drive

Context:

Parameters and SyncPos files can be read from a drive to a project.
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Procedure
1. Right-click the root drive.
2. Select Read from Drive.
RIS
Fle Edt View Insert Communication Tools Options Help 2
]D FH PRE S HLTEGHEETY BDODRRNE ®S S
L]
Conrected Drive Information Database Infomation
Diive Series LT 5000 Fus [ 5000
Drive Type Iﬁnm p]|]1
Vokage  [200v-240V |
Basic SW Wersion 522 Ez
Compare. .. Communication Dptian |Nm;.3 'qnm
Applyy Parsmeter Views Applcation Option ~ [4.21 SYNC-PD5 frzrswicros
Cut
Copy
Delete
Rename
Drive Address Is
Proparties —
Diriver Mame Isaﬁaicgm
Region  |Intemational [B0Hz)
‘»Dascuption
| -
« | E
Read valuss from the drive 4

Illustration 337: SyncPos Read From Drive

Files in the project can be permanently lost as files of the same name are overwritten:

3MCT 10 Set-up Software

y Do vou really want ta replace the syncpos programs in your project with the anes read From the drive(s)? This may
%Y taks severalminutes, If necessary, any running Syncpos programs vl be stopped,

Yes No

=

e30bt719.11

lllustration 338:

Files Overwritten

3. Select Yes to start reading and saving the configuration files and programs from the drive to the project.

12.4 SyncPos Write to Drive

Context:

All parameters and SyncPos files can be written to a drive.
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Procedure
1. Right-click the root drive.
2. Select Write to Drive.
--* Untitled - MCT 10 Set-up Software -10] x| i
Fle Edt View Insert Communication Tools Options Help @
— - e Qo
WL EEEET R L 2

= Network -
-1 B, serisicon Connected Drive Information Database Infoimalion
[+ l—.": 3; VLT 5001 200%-240%
=] It ;;EJ&“ Diive Seres ﬁLT FO00 Flux FLT 5000
3 -
L .mF ' New ’ Dive Type  [G00T [Fom
= .é.h Syr Print Selected Folder(s)..,
'y Wokage  [200v-240v [poov-240
g M{ Basic 5w Yersion ['5.22 ﬁ.ZE
S Communication Option lNuﬁB ""ﬂm
Apply Farameter view Sett A e Idﬁ21 SYNCFOS l4_g1 SYNC-POS
cut
Copy
Delete
Rename
: Drive Address Ia
Froperties g
Drriver Hame ISBI‘]B“:DT“
Region  |Intemational [S0Hz)
~ Descriplion
I -
« 2
Read values from the drive ;

Illustration 339: Write to Drive

Use this feature with caution. If incorrectly used, files on the drive can be permanently lost. The following warning

appears, explaining that files of the same name are overwritten:

Confirm Syncpos Write . x|

It may be necessan to stop the Suncpos card, and the Syncpos programs on your diive(s) will be
overwritten with the ones pou have in vour project. This may take several minutes. Do pou want ta
continue?

e30bt669.11

[V ‘whrite SyncPos Program Source Files to the Drive

[¢ Delete Exsting Programs on Drive HelureW:ihngQ

Yes i No

e

lllustration 340: Warning Files Overwritten

3. Select the required settings.

4. Select Yes to start writing.
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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 address 2 was notfound
Warning! Drive af addrass 3 was notfound
Warning! Drive at address 4 was not found
Warning! Drive at address & was 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

Marningl Drive at adc

0% 100%

c:msa" Save As. |

lllustration 341: Drives not Detected

To store the error log, select Save As.
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E Save Errors As ===l g
Save in: Testfolder :_J &= E‘fi v %
= Name Date meodif... Type Size
e

Thi= folder i=s empty,
Hacent Places P

Daskiop

By

|

Darfoss

A

-

Computer

A
-2
MNetwark

File name: I-r. orl.og ;i Save

Save as type iT&'f. Edzs "t ,l Cancel

lllustration 342: 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. Investigate
whether other programs use the same COM port. If so, ensure that the other PC tool does not lock or reserve the COM port.

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.
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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.

B Untitled - MCT 10 Set-up Software N
File Edit View Inset Communicaticn Tocls Options Help 8
TR IRE: ) ® g
o
= Network D Name 1 2 3 4 [uat | &
8 DP'Y‘FC 1020374 (PKT) 20042101 1500 | Operating hours 2 742 42 a2 h
<-4 1; FC-302 0.37icW (PK37) 200V-240V 1501 Running Hours 0 0 0 0 h
All Parameters = =
Bl 0-+* Operation / Display 502 KWh Counter 0 0 0 0 KWh
i1 € 1 Load and Motor 1503 | PowerUp's mmm i n o
|t} 2-** Brakes 1504 Over Temp's nm i EEERECEE
t- 7 3-** Reference / Ramps 1505 Over Volt's nmnm nmnm nnnn
i :.:‘ 4=** Lirnits / Warnings 1506 Reset kWh Counter nmm mmmmn mmn
£ \4 5-** Digital In/Out 1507 Reset Running Hours... nnnn nnnn
17§y 6" Analog In/Out 15100 | Logging Source W EEELEEEH
! Ij. 7" Controllers 15101 | Logging Source mmn o
i) 29 8-** Comm, and Options 15102 | Eertane— None Mone None
.2 i
8-** PROFldlrive g9ing 2ou
3. Smart Logic 1510.3 Logging Source Mone MNane Mene Mone
28 14-** Special Functions 1511.0 Logging Interval 00:00:00.001 00:00:00,001 00:00:00.001 00:00:00.001
ormation 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
] :ﬂ 17-** Position Feedback 15113 Logging Interval 00:00:00.001 00:00:00,001 00:00:00.001 00:00:00.001
- 4 18-*" Data Readouts 2 1512 Trigger Event False Falze False False
@ 22-7 Appl. Functions 1512 Logging Mode Log always Log always Leg always Leg always
0-" Special Features 1514 | Samples Before Trigger | 50 50 50 0
b Alarms Historic Log: Event |0 0 0 0
~-4+} Smart Logic -
! Drive File System Historic Log: Event 0 0 0 )
.42 Status Historic Log: Event 0 0 0 0
B serial Historic Log: Event 0 0 0 0
& B use1 Historic Log: Event 0 0 0 0
& Project Historic Log: Event 0 0 0 0
9
1520 A Hictarir | nn: Fuent 0 0 n n

Illustration 343:

13.2.4 Communication Errors

Error Message: Communication Failed

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.
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. N
B Untitled - MCT 10 Set-up Software a
File Edit View Insert Communication Tools Options Help 2
. =
) &F | @ | % m| e K a e ]
(52}
)= Network D Name 1 2 3 4 l Unit ]— @
-8 E-:HFC 307 0,37k (PK3T) 2007240V 1500 Operating hours 742 742 742 742 h
. i FC-302 0.37kW (PK3T) 200V- 1501 Running Hours 0 0 0 0 h
= Il Parameters N
[ 0-** Operation / Display 1502 kWh Counter 0 0 0 0 kwh
& 1-* Load and Motor 1503 Power Up's 135 135 135 135
#) 2-"* Brakes 1504 Over Temp's 0 0 0 0
[i]- 7 3-"* Reference / Ramps 1505 Over Volt's ] 0 0 0
i ? 4-** Limits / Warnings 1506 Reset kWh Counter Do not reset Do not reset Do not reset Do not reset
+ 3-" Digital In/Out 1507 Reset Running Hours... | Do not reset Do not reset Do not reset Do not reset
% 6': Analog In/Out 1510.0 Logging Source Mone None Mene Mene
.'_. 7" Controllers X 15101 Logging Source MNone None Mone MNene
“a & Comm. and Options 15102 Logging Source Mone Nene Mene Mene
5-** PROFldrive : s
13- Smart Logic 15103 Lngg!ng Source Mone None Mone MNene
b 14-7 Special Functions 1511.0 Logging Interval 00:00:00.001 00:00:00.001 00:00:00.001 00:00:00.001
E 15-** Drive Information 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 00:00:00.001
j 17-** Position Feedback 15113 Logging Interval 00:00:00.001 00:00:00.001 00:00:00.001 100:00:00.001
% 18- Data Readlouts 2 1512 Trigger Event False False False Falze
® 22-* Appl. Functions 1513 Legging Made Leg always Log always Log always Log always
_#x ;
& = 30 Special Features 1514 | Samples Before Trigger | 50 50 50 50
b Alarms 15200 | Historic Log: Evert |3 3 3 3
4+} Smart Logic — -
) I Drive File System 15201 Historic Log: Event o 0 0 0
&2 status 15202 | Historic Log: Event [0 0 0 0
B Serial 15203 Historic Log: Event 0 0 i} 0
v B UsB1 15204 Historic Log: Event 0 0 0 0
& Project 1520.5 | Historic Log: Event 0 0 0 0
1520.6 Historic Log: Event 0 0 0 0
1520.7 Historie Loa: Event ] 0 0 0

Illustration 344:

When no communication error has occurred, the same window appears as:

Error Message: Communication Failed
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* Untitled - MCT 10 Set-up Software

File Edit Wiew Insert Communication Tools Options Help

=10l x|

e30bt603.11

DEHE s ER|S|%. R X Lk R
E-§ Network D Name Setup 1 | Unit
E ;.;n.SIlCnm 615 Reset kwh count Do nat reset
= Ejlgguu-q_l VLT 2815 200Y-240Y 619 Reset run, hour Do niot reset
EE cé all Paramaters 620 Operation mode Mormal operation
..... [ oOperation and display 635 S, part no. 195C0045

-4 Load and mator
|+ References and limits
- Inputs and outputs
----- .2 Special functions
E Serial communication
3 Technical Functions
Group 8

wwi== faroup 9
#3000 &; WLT S001 200v-240¥
El“s-m 7, FCD 307 380Y-430
4= All Parameters

@ Project

Far Help, press F1 ICommunicatinn Ok o

lllustration 345: 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 Reader
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.
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When the CRC errors persist, verify the integrity of the devices and communication.

13.3.3 Warnings and Alarms

The errors are listed numerically.

Table 32:LED Indications, Errors 1-68

Error Descrip-
num- tion
ber

Internal
failure

1 Diagnostic
in pro-
gress

67 Int Fail tol-
erance er-
ror excee-
ded: Reac-
tion STO

68 Int fail
Speed lim-
itSS1a
Ramp: Re-
action STO

LED indicators

Reason

Check that data for feed-
back (PPR., type of feed-
back, and gear ratio) is en-
tered correctly.

Direction of feedback is
wrong.

Due to use of feedback fil-
ter the dynamic of the sys-
tem does not match with
dynamic of feedback filter
(parameter 42-15 Feedback
Filter). System is ramping
too fast.

Feedback signals are not
received at all.

No proper shielding of
feedback cables.

The value of Delta V is too
small. For closed-loop sys-
tem, it must often be larg-
er than the recommended
value.

Due to use of feedback fil-
ter the dynamic of the sys-
tem does not match with
dynamic of feedback filter
(parameter 42-15 Feedback
Filter).

Load change takes place
during ramping.

Action

Make a recustomization
with correct data if nee-
ded.

Set parameter 42-12 En-
coder Direction to the op-
posite value.

Decrease the ramping
time on the drive.

Try to run the system at,
for example, 60 RPM. If er-
ror 99, Int Fail Feedback er-
ror occurs, this is the rea-
son.

Improve shielding of
feedback cables and mo-
tor cables.

If running in closed loop,
try to adjust PID setting
and if needed increase
SS1 ramping time.

Try to increase parameter
42-15 Feedback Filter, but
this might cause error 67,
Int Fail tolerance error ex-
ceeded: Reaction STO to
occur.

Otherwise increase pa-
rameter 42-45 Delta V.

LED1 LED2

Status of LED 1 and LED2 de-
pends on safety sub-function

state assigned to DI1 and DI2.

LED4

Green
con-
stant

Green
con-
stant

Red
con-
stant

Red
con-
stant
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Table 33:LED Indications, Errors 69-72

Error Description
num-
ber

Internal fail-
ure

69 Int fail Speed
limit SS1b
Ramp: Reac-
tion STO

70 Int fail speed
limit SLSa:
Reaction STO

71 Int fail speed
limit SLSb:
Reaction STO

72 Internal fail-
ure MCB
150/151

LED indicators

Reason

See 68.

Happens during
ramping to SLS limit,
see 68.

Happens during
speed below SLS lim-
it:

+ Ifspeedis above
cut-off speed at
activation point
and parameter
42-53 Start Ramp
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.

See 70.

Action

See 68.

Change parameter
42-53 Start Ramp to Yes
and set parameter
42-54 Ramp Down Time
accordingly.

Increase parameter
42-50 Cut Off Speed or
decrease parameter
42-51 Speed Limit to get
a larger tolerance.

See 70.

First, power cycle the
drive or restart the safe-
ty option via parameter
42-90 Restart Safe Op-
tion. Second, try to
make a general reset of
the safety option with
the Administration but-
ton (safety option goes
back to blank initial
state).

If the problem persists,
contact Danfoss.

LED1

Status of LED 1 and LED 2 depends
on safety sub-function state assigned

to DI1 and DI2.

LED2

LED4

Green
con-
stant

Red
con-
stant

Red
con-
stant

Red
con-
stant

Red
con-
stant
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Table 34: LED Indications, Errors 73-77

Error  Description LED indicators

num-

ber

LED1 LED4

Internal fail- = Reason Action Green
ure con-
stant

73 Internal fail- «  First, power cycle the drive or | Status of LED 1 and LED 2 dependson | Red
ure MCB restart the safety option via safety sub-function state assigned to con-
150/151 parameter 42-90 Restart Safe DI1 and DI2. stant

Option.
« If the problem persists, con-
tact Danfoss.

74 Internal fail- - First, power cycle the drive or Red
ure MCB restart the safety option via con-
150/151 parameter 42-90 Restart Safe stant

Option.
+ If the problem persists, con-
tact Danfoss.

75 IntFail DI2in | « Safetyin- + Check that the configuration Red
PUST: Reac- put con- of DI2 parameter 42-21 Type is con-
tion STO nected to set correctly or that the con- stant

DI2 has ille- nected sensor is installed ac-
gal signal cording to specification.
level. . Extend discrepancy time on
« Sensoris the safe input tab in the MCT
broken. 10 Safe Plug-in via parameter
14-22 Operation Mode.

76 IntFailDI1in | - Safetyin- +  Check that the configuration Red
PUST: Reac- put con- of DI1 parameter 42-21 Type, con-
tion STO nected to sub-index [0], is set correctly stant

DI1 has ille- or that the connected sensor
gal signal is installed according to spec-
level. ification.
« Sensoris « Extend discrepancy time on
broken. the safe input tab in the MCT
10 Safe Plug-in via parameter
14-22 Operation Mode.

77 Int Fail fail- The CRCofthe | Configure the safety option with Red
safe data safety option MCT 10 Safe Plug-in or by CRC se- con-
CRC mis- does not match | lect/LCP copy. stant
match: Reac- | the stored CRC
tion STO value on the

drive.
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Table 35: LED Indications, Errors 78-85

Error Description LED indicators
num-
ber
Internal fail- Rea- | Action
ure son
78 Internal fail- +  First, power cycle
ure safety op- the drive or restart
tion the safety option
via parameter 42-90
Restart Safe Option.

« If the problem per-
sists, contact Dan-

foss.
79 Internal fail- Contact Danfoss.
ure safety op-
tion
80 Internal fail- Contact Danfoss.
ure safety op-
tion
81 Internal fail- «  First, power cycle
ure safety op- the drive.
tion «  Ifthe problem per-
sists, contact Dan-
foss.
82 Internal fail- «  First, power cycle
ure safety op- the drive.
tion +  Ifthe problem per-
sists, contact Dan-
foss.
83 Internal fail- «  First, power cycle
ure safety op- the drive.
tion «  Ifthe problem per-
sists, contact Dan-
foss.
84 Internal fail- «  First, power cycle
ure safety op- the drive.
tion +  If the problem per-
sists, contact Dan-
foss.
85 Internal fail- +  First, power cycle
ure safety op- the drive.
tion

+ If the problem per-
sists, contact Dan-
foss.

LED1 LED2

LED4

Green
constant

Status of LED 1 and LED 2 depends on safety sub-func- Red con-

tion state assigned to DI1 and DI2.

stant

Red con-
stant

Red con-
stant

Red con-
stant

Red con-
stant

Red con-
stant

Red con-
stant

Red con-
stant
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Table 36: LED Indications, Errors 86-93

Error Description LED indicators

num-

ber

LED1 LED2 LED4
Internal fail- Rea- | Action Green
ure son constant

86 Internal fail- First, power cycle the Status of LED 1 and LED 2 depends on safety sub- Red con-
ure safety op- drive. function state assigned to DI1 and DI2. stant
tion If the problem persists,

contact Danfoss.

87 Internal fail- First, power cycle the Red con-
ure safety op- drive. stant
tion If the problem persists,

contact Danfoss.

88 Internal fail- First, power cycle the Red con-
ure safety op- drive. stant
tion If the problem persists,

contact Danfoss.

89 Internal fail- Perform a general re- Red con-
ure safety op- set of the safety option stant
tion with the Administra-

tion button.
If the problem persists,
contact Danfoss.

20 Internal fail- Perform a general re- Red con-
ure safety op- set of the safety option stant
tion with the Administra-

tion button.
If the problem persists,
contact Danfoss.

91 Internal fail- First, power cycle the Red con-
ure safety op- drive. stant
] If the problem persists,

contact Danfoss.

92 Internal fail- First, power cycle the Red con-
ure safety op- drive. stant
tion If the problem persists,

contact Danfoss.

93 Internal fail- First, power cycle the Red con-
ure safety op- drive. stant
) If the problem persists,

contact Danfoss.
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Table 37:LED Indications, Errors 94-102

Error
num-
ber

94

95

96

97

98

99

102

Description

Internal fail-
ure

Internal fail-
ure safety
option

Internal fail-
ure safety
option

Internal fail-
ure safety
option

Internal fail-
ure safety
option

Int fail inva-
lid customer
file version

Int Fail Feed-
back error

Int Fail
Speed Limit
SMS: Reac-
tion STO

LED indicators

Reason

Version of cus-
tomization file of
safety option stor-
ed in EEPROM
does not match
the customization
file supported by
the SW version of
safety option.

The connected
feedback source
does not give any
signal.

+  Speedis
above cut-off
speed.

+ Noise on the
feedback sig-
nal (incl. quan-
tization noise)
is larger than
expected.

Action

+  First, power cycle
the drive.

« If the problem
persists, contact
Danfoss.

+  First, power cycle
the drive.

+ If the problem
persists, contact
Danfoss.

+  First, power cycle
the drive.

« If the problem
persists, contact
Danfoss.

Contact Danfoss.

Do a new configura-
tion with MCT 10
Safe Plug-in, which
supports the SW ver-
sion of safety option.

Check that the con-
nection is done ac-
cording to the speci-
fication or if the feed-
back source is bro-
ken.

Check the value of
parameter 42-71 Cut
Off Speed.

LED1

LED2

LED4

Green
con-
stant

Status of LED 1 and LED 2 depends on safety Red
sub-function state assigned to DI1 and DI2. con-

stant

Red
con-
stant

Red
con-
stant

Red
con-
stant

Red

Red
con-
stant
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Table 38: LED Indications, Errors 113-135

Error Description LED indicators

num-

ber

LED1 LED2 LED4
Internal fail- Reason Action Green con-
ure stant

113 Ext Fail DI1: - Safety input Check that config- | Red constant. Status depends Red flash-
Reaction STO connected to uration of DI1 pa- on safety sub- ing, cycle

DI1 has illegal rameter 42-21 Type function state as- | (on 500 ms,
signal level. is set correctly or signed to DI2. off 500 ms)
. Sensoris bro- the connected
ken. sensor is installed
according to the
specification.

114 Ext Fail DI2: - Safety input Check that config- | Status depends Red constant. Red flash-

Reaction STO connected to uration of DI2 pa- | on safety sub- ing, cycle
DI2 has illegal rameter 42-21 Type | function state as- (on 500 ms,
signal level. is set correctly or signed to DI1. off 500 ms)

o Samaeris b the connected

ken. 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 Increase speed to Status of LED 1 and LED 2 depends on Red flash-
Thresh Timer running below above 120 RPM. safety sub-function state assigned to ing, cycle
Elapsed: Reac- | 120 RPM for more DI1 and DI2. (on 500 ms,
tion STO than the time en- off 500 ms)

tered in parameter
42-18 Zero Speed
Timer with safe
function SLS active.

116 Ext Fail SF acti- | The drive has been Increase speed to Red flash-
vation Speed running below above 120 RPM. ing, cycle
Suspension: 120 RPM for more (on 500 ms,
Reaction STO that 1 year and a off 500 ms)

safety sub-function
that needs speed
feedback is activa-
ted.

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: Re- stant
action SS1a
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Table 39: LED Indications, Errors 177-252

Error Description LED indicators

num-

ber

LED1 LED2 LED4
Internal failure Reason | Action Green constant

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, off

state assigned to DI2. 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, off

state assigned to DI1. 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, off
tion SS1a 500 ms)

180 Ext Fail SF activation See See 116. Red flashing, cy-
Speed Suspension: 116. cle (on 500 ms, off
Reaction SS1a 500 ms)

198 Int fail speed limit See 70. | See 70. Red constant
SLSa: Reaction SS1b

199 Int fail speed limit See 70. | 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, off

state assigned to DI2. 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, off

state assigned to DI1. 500 ms)

243 Ext Fail Prec Thresh See See 115. Red flashing, cy-
Timer Elapsed: Reac- 115. cle (on 500 ms, off
tion SS1b 500 ms)

244 Ext Fail SF activation See See 116. Red flashing, cy-
Speed Suspension: 116. cle (on 500 ms, off
Reaction SS1b 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 messages
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 40: LCP Reset Messages

LCP message

0 RPM None

SO Reset required!

0.00 KW

10y

0 RPM None
SOin Self-test

Off Remote SO Req.RESET

0.00KW

110y

0 RPM None
SQin Self-test

Off Remote SO Req.RESET

0.00KW

None

Off Remote SO Req.RESET

SafeOpt. initialised

e30bd126.11

e30bd127.11 e30bd127.11

e30bd129.11

Description

In the 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 behav-
ior is set/configured to Manual).

«  After a power 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).

«  Ensure that no safe function is active after a power cycle.

A safety 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 option
has detected a failure during an active safety sub-function.

The safety option requests a Restart and Failure Acknowledge signal, which is always required af-
ter a PUST and when a safety sub-function gets released and is configured to be confirmed that
the motor is able to run.
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LCP message

None
SO General Reset

Off Remote SO Req.RESET

0 RPM None

Off Remote SO Req.RESET

SO Suspend-SpeedMon

ORPM  None
SO Warning PUST

Off Remote SO Req.RESET

Off Remote SO Req.RESET

0 RPM None
SO Warning DI2

Off Remote SO Req.RESET

0 RPM None

Off Remote SO Req.RESET

SO Suspend-SpeedMon

e30bd134.11 e30bd133.11 e30bd132.11 e30bd131.11 e30bd130.11

e30bd131.11

Description

Occurs only if general reset is performed from MCT 10. It is an indication to the user. The safety
option is set to blank initial state and safe parameters are set to default.

Zero speed timer contains the remaining time until the fail prec thresh timer elapsed after the
monitoring time expires. The safety option signals Warning.

PUST warning has occurred. Warning cause: Expiry of PUST timer. Memory test required, perform
power cycle.

DI1 offline warning has occurred. Warning cause: Expiry of offline timer for DI1.

DI2 offline warning has occurred. Warning cause: Expiry of offline timer for DI2.

Speed monitoring suspension warning has occurred. Warning cause: Suspension of speed moni-
toring for a certain duration.
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