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VLT® Motion Control Tools MCT 10 Set-up Software

1 Introduction

This manual provides basic knowledge required to use the
MCT 10 Set-up Software with Danfoss Drives VLT®
frequency converters. Familiarity with the following is
assumed:

. MS®-Windows™ at user level.

. Set-up, process knowledge, and operation of
frequency converters.

. 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
frequency converter. Refer to the Operating Guide and
Design Guide of the frequency converter. Any update of the
manual and instructions related to the MCT 10 Set-up
Software is available on the Danfoss Drives homepage:
www.drives.danfoss.com

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

1.1 How to Read this Document

1.1 Document and Software Version

This manual is regularly reviewed and updated. All
suggestions for improvement are welcome. Table 1.1 shows
the document version and the corresponding software
version.

Edition Remarks Software version

MG10RBxx | Upgrade to new software version. 3.26

Table 1.1 Document and Software Version

1.2 Intended Use

The MCT 10 Set-up Software enables full system configu-
ration and control. With MCT 10 Set-up Software, it is
possible to monitor the entire system more effectively for
faster diagnosis and better preventive maintenance.

MCT 10 Set-up Software is designed as an interactive
commissioning tool for quick and easy commissioning of
the following frequency converter series:

e VLT® 2800
e VLT® 4000
e VLT® 5000
e VLT®6000
e VLT® 8000

e VLT® HVAC Drive FC 102

e VLT® AQUA Drive FC 202

e VLT® AutomationDrive FC 302
. VLT® Decentral Drive FCD 302
o VLT® DriveMotor FCM Series

The MCT 10 Set-up Software can be used as follows:

. For planning a new communication network off-
line. The MCT 10 Set-up Software contains a
complete database with all Danfoss Drives
products.

. For commissioning frequency converters online.
. For easy replacement of a frequency converter.

. For easy expansion of network with more
frequency converters.

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

. The MCT 10 Set-up Software 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 Set-up
Software 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 Set-up Software.

NOTIC

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

6 Danfoss A/S © 10/2016 All rights reserved.
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1.3 System Requirements

To use the MCT 10 Set-up Software, the IBM-compatible
personal computer must meet the following minimum
system requirements:
. A Pentium PIIl 350 Mhz or compatible
microprocessor.

. 1 GB of RAM recommended.

. A CD-ROM drive.

. 700 MB of available space on the hard drive.
MCT 10 Set-up Software runs on the following MS

PC (Master)

\A
USB to RS485 converter

Windows versions: =
e Windows™ 7 32/64 bit editions &
~ ul
. Windows™ 8 32/64 bit editions 4126 @
#1 #2 #3 o
) ™ g
* Windows™ 10 32/64 bit editions Illustration 1.1 Connect up to 126 nodes using a repeater.
1.4 Software Modules Without a repeater, connect up to 31 nodes.
The MCT 10 Set-up Software is supplied in 2 modules:
. MCT 10 Set-up Software for:
- Setting of the frequency converter
parameters.
- Copying of parameter sets to and from
a frequency converter.
- Documentation/printout of set-up,
including diagrams.
- Servicing and fault analysis.
. APoss program for:
- Creating APoss programs.
1.4.1 Features of MCT 10 Set-up Software
. Project-oriented PC tool, 1 tool for all frequency
converter series.
. Links to all Windows applications possible.
. Supports Siemens CP PCMCIA- and PCl cards, for
PROFIBUS DP-V1 master class 2 connection.
. Support of standard interfaces: COMx, USB, R5232
(Flux).
. Siemens PG/Field PGs already have the necessary
hardware.
. View is highly individually configurable.
. Downwards compatibility with Dos-Dialog (*.mnu)
and WinDialog (*.vlt).
. Windows™ Explorer-like interface for quick and
easy start-up and navigation.
MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 7
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1.5 Versions

MCT 10 Set-up Software is available in 2 versions:
. MCT 10 Set-up Software Basic is available free of
charge, downloadable from www.vit-software.com

. MCT 10 Set-up Software Advanced can be
purchased with the ordering number 130B1000.

Version supports MCT 10 Set-up MCT 10
Software Advanced |Set-up

Software
Basic

Frequency converters per Unlimited 4

project

FC protocol v v

Functional safety v X

USB v v

PROFIBUS DP-V1 v v

PROFIBUS DP-V1 v (improved X

Handling multiple Danfoss performance)

nodes concurrently

Ethernet-TSC v v

Logging and scope function |8 channels 2
channels

Real-time logging from 4 channels X

frequency converter

Alarm display v View only

VLT® Motion Control Option |V v

MCO 305

Graphical smart logic control |V v

VLT® 5000 to FC 302 v v

conversion wizard

FC to FC conversion wizard v

Import 3000.XLS to FC 302 v X

Motor database v X

VLT® Extended Cascade v X

Controller MCO 101

Drive file system v X

Table 1.2 Features of the Basic and Advanced Versions

1.6 Further Information

The following documents related to MCT 10 Set-up
Software are available.

4 VLT® PROFIBUS DP-V1 MCA 101 Installation Guide.

. Design guide for the relevant frequency
converters.

Refer to drives.danfoss.com for frequently asked questions
and additional information.

It is also possible to find video training material on this site
for operating MCT 10 Set-up Software.

8 Danfoss A/S © 10/2016 All rights reserved.
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2 Safety

2.1 Safety Symbols

The following symbols are used in this guide:

AWARNING

Indicates a potentially hazardous situation that could
result in death or serious injury.

ACAUTION

Indicates a potentially hazardous situation that could
result in minor or moderate injury. It can also be used to
alert against unsafe practices.

NOTIC

Indicates important information, including situations that
can result in damage to equipment or property.

2.2 Safety Precautions

AWARNING

HIGH VOLTAGE

Frequency converters 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 instal-
lation, start-up, and maintenance.

AWARNING

UNINTENDED START

When the frequency converter is connected to AC mains,
DC supply, or load sharing, the motor may start at any
time. Unintended start during programming, service, or
repair work can result in death, serious injury, or
property damage. The motor can start via an external
switch, a fieldbus command, an input reference signal
from the LCP, or after a cleared fault condition.

To prevent unintended motor start:
. Disconnect the frequency converter from the
mains.

. Press [Off/Reset] on the LCP before
programming parameters.

. Completely wire and assemble the frequency
converter, motor, and any driven equipment
before connecting the frequency converter to
AC mains, DC supply, or load sharing.

AWARNING

DISCHARGE TIME

The frequency converter contains DC-link capacitors,
which can remain charged even when the frequency
converter is not powered. High voltage can be present
even when the warning LED indicator lights are off.
Failure to wait the specified time after power has been
removed before performing service or repair work can
result in death or serious injury.

. Stop the motor.

. Disconnect AC mains and remote DC-link power
supplies, including battery back-ups, UPS, and
DC-link connections to other frequency
converters.

. Disconnect or lock PM motor.

. Wait for the capacitors to discharge fully. The
minimum duration of waiting time is specified
in the frequency converter operating guide.

. Before performing any service or repair work,
use an appropriate voltage measuring device to
make sure that the capacitors are fully
discharged.

For further information, see drives.danfoss.com/knowledge-
center/technical-documentation/

MG10RB02
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3 Installation and De-installation

3.1 Introduction

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

3.1.1 Start the Installation Program

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:

5] s
Micrasoft Word [ Dialog
W syncpos

:

@ Shut Cown...
Estarl | H & »E e

&

130BT514.10

lllustration 3.1 Path for MCT 10 Set-up Software

3.1.2 MCT 10 Set-up Software Language

The default language for the MCT 10 Set-up Software is
English. Change the language of operation as follows.

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

and close the window.

3. Close and restart MCT 10 Set-up Software to
activate the language setting.

Change language
Select the language version during installation.

NOTIC

The selected language is the new default language.

Choose Setup Language ﬂ

ak I Canicel

130BTE15.10

Illustration 3.2 Select Language

NOTIC

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

3.1.3 De-installation

NOTIC

The following procedure is only valid for a Windows
operating system.

1. Select Start.

Select Settings.

Select Control Panel.

Double-click Remnove/Add Programs.

Select.

o v > wN

Select Remove.

10 Danfoss A/S © 10/2016 All rights reserved.
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4 Set-up of Communication

4.1 Communication Options

Danfoss frequency converters in the VLT® HVAC Drive FC
102, VLT® AQUA Drive FC 202, and VLT® AutomationDrive
FC 302 series are equipped with a USB port. Communi-
cation from a PC can be established using a standard A - B
male-to-male USB cable connected to the frequency
converter. No extra hardware or bus configuration is
required. If the PC is equipped with more than 1 USB port,
several frequency converters 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
frequency converter using USB, MCT 10 Set-up Software
automatically adds on to the bus list.

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

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

. Ethernet-based network.

NOTIC

Soft starters can only be connected through a USB cable.

NOTIC.

RISK OF DAMAGE TO PC USB HOST
CONTROLLER

When connecting the PC to the frequency converter
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
frequency converter.

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

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

Communication from a PC can be established via R$232 to
RS485 converters or via USB to RS485 converters.

RS232

4 lowy |

-

'

s oy
‘? RS232 to RS485 converter ""& USB to R$485 converter

RS485 RS485
= 7

.L » » » » »
#1 #2 #N #1 #2 #N
Illustration 4.1 Communication from a PC

4.2 Manual Fieldbus Configuration

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

B Untitled - MCT 10 Set-up Software S
File Edit View Inset Communication Tools Options Help §
= . . = )
N | E[n-EEe R @ = )3
""""‘w o . . . IIclers
.. B DF Add/Remove/Configure Buses —
i B Serial ESeriaI
i & Project '
Illustration 4.2 Refresh the Fieldbus List
1. Start MCT 10 Set-up Software.
2. Select Network.
3. Right-click Network and select Add/Remove/
Configure Busses.
4, Add, remove, or configure the properties for
connected busses.
5. Scan the network for active frequency converters

to make MCT 10 Set-up Software indicate
available frequency converters on the non-plug-
and-play fieldbusses.

MG10RB02
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B Danfoss Drives Fieldbus Configuration

=}

Installed fieldbuses: 3

ta

Type 1 Fieldbus name 1 Installation ] 2

Frofibus DP-¥1 Marual -
Profibus DPwl_1 Manual
Profibus DPvl 2 Manual
Ethernet Ethernet_1 Manual
Ethernet Ethernet_2 Manual
SetialFCBus R5485_1 Manual
SerialFCBus R5485_2 Manual
SerialduComBus  Softstarter Manual

Add... I Remove | Properties. ..

I e

lllustration 4.3 Fieldbus Configuration

4.3 Automatic Scan

Only the USB fieldbus is automatically scanned when a
frequency converter is connected to the PC. For non-plug-
and-play fieldbusses, perform a manual scan for active
frequency converters.

4.3.1 Scan Range Configuration

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

Adding a standard bus RS485 or PROFIBUS to the network
tree, the scan range is configured 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 more ways:
. Right-click the Fieldbus icon in the network tree
and select Configure Bus.

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

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

. Open from the Windows control panel.

IDE Y =R nrEE e 2 cen::

Scan Network icon

130BT495.11

Illustration 4.4 Scan Network Icon

4.3.2 Scan Network

Scan a fieldbus in 3 ways:
. Right-click on the Fieldbus icon in the network
tree and select Scan Bus for active frequency
converters.

. 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 pops up and indicates the
progress of the scan:

Scanning for Drives . ..

130BT496.11

0% 100%

Stop I Cloge | S Ao |

lllustration 4.5 Progress of Network Scanning

NOTIC

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

4.4 Set up the Frequency Converter with
RS485 Data Communication

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

. 8 data bits.

. 1 stop bit.

. Even parity.
4.4.1 Fieldbus Configuration

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

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

12 Danfoss A/S © 10/2016 All rights reserved.
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Serial fieldbus configuration 5]
| enerl |Fratscal | advanced|
Line settings
Port:
oo : Communicatons pori] =
Baud rate: Parity: Stap bits:

[115200 x| [evenpary =] |1 =l

130BT629.10

Fieldbus scanning

Start scanning from address: | 1
Stop scanning at address: 1%

Reset to default
oK. Cancel

Illustration 4.6 Serial Fieldbus Configuration

2. Set the COM port number. When using USB to
RS485 converters, the actual COM port number
can be identified from the device manager part
of the Windows control panel.

3. Set the baud rate, parity, and the number of stop
bits (must match the settings in the frequency
converter).

4, Set the fieldbus scanning range to the available
addresses to limit the time scanning for active
frequency converters.

5. Press OK to activate settings or select to restore
default settings.

NOTIC.

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

4.4.2 USB Data Communication

B Untitled - MCT 10 Set-up Software
File Edit

Wiew Insert Communication Tools S

B 270 B

. Ethernet
. RS485_ 1
. R5485_2
CUsSE1

130BT623.10
Illustration 4.7 Network Bus List

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

NOTIC.

A USB bus has no address-setting capacity and no bus
name to configure. If connecting more than 1 frequency
converter through USB, the bus name is automatically
incremented in the MCT 10 Set-up Software network bus
list.

Connecting more than 1 frequency converter through a
USB cable often causes computers installed with
Windows XP to throw an exception and crash. Therefore,
it is advised only to connect 1 frequency converter via
USB to the PC.

4.5 Set-up of Soft Starter

Setting up connectivity to the VLT® Soft Starter MCD 500
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:

. 8 data bits.

. 1 stop bit.

. No parity.
T m . o
Serial AuCom configuration -
0
General R
Eneral =
)
Ling settings %
Bort: -
| coms |
Baud rate: Parity: Stop bits:
|96EIEI j |No parity LJ ‘ 1 :J
Reset to default

Illustration 4.8 Serial Configuration of Soft Starters

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 Windows control panel.

3. Set the baud rate, parity, and the number of stop
bits (must match the settings in the soft starter).

MG10RB02
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4. Reset to default restores the general settings and
fieldbus scanning to factory configuration values.

4.6 PROFIBUS DP-V1 Communication

Setting up PROFIBUS DP-V1 communication requires a
VLT® PROFIBUS DP-V1 MCA 101 option module. Communi-
cation 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 frequency converter is
connected to the 9-pin sub D socket connector on the
card.

’ Insertable DP- V1 card
R
DP-M
A
= »

#2 #N
Illustration 4.9 PROFIBUS DP-V1 Communication

D
D
130BT634.10

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

NOTIC

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

4.6.1 PROFIBUS DP-V1 Configuration

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

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

2. Set the board number.

3. Set the fieldbus scanning range to the available
addresses only to limit the time used for scanning
active frequency converters.

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

ProfiBus fieldbus configuration @
General | Protocol
Connection Parameter 1/0

Number of connection retries: |3 Read parameter ineout: | 50 msec

Number of reconnection retries: | 3 Write parameter tmeout: 200 msec

130BT625.12

File Ij0 Parameters allowed per telegram:

File telegram timeout: ‘ 500 msec ﬂ

Max failures on file read: 10

Reset to default

ok | cancel

Illustration 4.10 PROFIBUS Fieldbus Configuration

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.

NOTIC

STEP7 Lite version does not support the SoftNet driver.

The following procedure explains how to set up the PG/PC
Interface from default configuration to open the PROFIBUS
connection from MCT 10 Set-up Software.

It is a precondition that cabling and terminations are in
accordance with wiring and cabling requirements for
PROFIBUS.

14 Danfoss A/S © 10/2016 All rights reserved.
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Set PG/PC Interface

2 Properties - CP5512({PROFIBUS) 2

Access Path | LLDP % g

= ~

Accesz Point of the Application: § PROFIBLIS l '°c_'§

jad} . ™M

CPLZ 1. -» CPSS12[PROFIBUS) Slifien PERE e -

[Standard interface SIMATIC MET)

Interface Parameter Aszignment LU zed:

CPEE12[FROFIBUS] Properties. ..

CP5512(FwiL) -~ Diagnostics...

i CPEST2(PFI) Copy...
=l CPER12(PROFIBUS] -

< >

[Parameter azsignment of your
communications processor CPE512 far a
FROFIBUS netwark)

Interfaces

Add/Remove:

I III <

Select...

[ Cancel ][ Help ]

v PGAPC iz the only master on the bus

Address; 1 =i
r~
Timeout: 13z -
Metwork Parameters
Tranzmizsion rate: 1.5 Mbps -
Highest station address: 126 -
Profile: OF
Standard
Univerzal [DPYFRS)
Uszer-Defined

Bus Parameters...

-
Illustration 4.11 Set PG/PC Interface E| E|
) 1]4 | Diefault | Cancel | Help |
1. Open the PG/PC interface.
2. Configure Access Point of the Application to llustration 4.12 P ies Dial
CP_L2_1 pointing to the master class 2 card used. ustration . roperties Dialog
3. Set Interface Parameter Assignment Used
corresponding to the master class 2 card used.
4. Select Properties to configure the station- and SIMATIC NET diagnostics - CP5512(PROFIBUS) °
network parameters. . . =
PROFIBUS AP Mebwmork Diagnostics ] Hardware ] E
4a Station parameters: Set PG/PC is the only Status/Metwork Diagnastics §
master on the bus to Active, if no PLC is ‘UK -
active on the bus. Use the Diagnostics
described later to select a valid :ta“m address: 1
ters:
PROFIBUS address. 5 PAETEEE
Baudrate: 150000 Kbp: |~
. Highest station address [HSA): 126
4b  Network parameters: Set the i v st i T e T 11 tBit
Transmission rate to the same baud rate M asirnumn station delay Time (Max Tadr): 150 tBit
e . Setup time [tzet]: 1 tBit w
as the PLC, if it is active.
Buz Modes
5. Use DP as Profile and press OK to close the 0123435678 3710711213141516171813
Properties dialo o FvirrrErErrrrrrrrrrrrr
P 9- AT rrrrrrrrrrrrer
f e NEErErErrrrrErrErrrErrrrr
. | iagnostics in th PG/PC Interf
6 Se«.ectDag ostics in the Set G/.C .te ace to O EEFEFFEr e
verlfy network- and bus communication. ol rFrrrrrrrrrrrrrrrrrr
wmrErrrrrrrrrrrreErrrrrr
20 rrrrrr Key
[ Station passive
Bead v Station active
[ Station active ready
QK Cancel Help
Illustration 4.13 Simatic Network Diagnostics Dialog
MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 15
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7. Select Test to verify the access path and network
configuration. If a sharing violation is detected,
the test results in an error message. When the
test result is successful, select Read to identify the
active PROFIBUS nodes available on the network.
Make sure the address defined for the PG/PC
interface does not conflict with an active node.

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

4.6.3 PROFIBUS Multitelegrams

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

The following options are available:

. Maximum speed (default configuration). Handles
the association automatically and adapts the
number of telegrams for each frequency
converter according to the series. Can be used in
PROFIBUS networks containing both old and new
Danfoss VLT® Drives products.

. 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.

16 Danfoss A/S © 10/2016 All rights reserved. MG10RB02
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4.7 Ethernet-TSC Data Communication

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

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 frequency converters based on the MAC address.

NOTIC.

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, see Illustration 4.14.

Click Refresh to generate a list of all active frequency converters in the Ethernet. The list is shown in the Ethernet Fieldbus
Settings dialog when the scan is completed.

o~
Ethernet - Ethernet Fieldbus Settings & =
R
Basic Options | Advanced E
o
Drive Discovery Method Discovered Drives jal
) 20 drives found
@ Multicast:
posting to single multicast address, Model MAC Address DHCP IP Address Subnet Mask Default Gateway  Port
T B R T T R FC-102 00:1B:08:00:08:9F  Enabled  10.28.195.43 255.255,240.0  10.28.183.1 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
- . . ’ FC-302 00:1B:08:00:0B:87 Enabled 10.28.196.29 255,255.240.0 10.28.193.1 4000
probing all addresses in specified range, i
using FC Protocol and TCP. FC-302 00:1B:08:00:06:81  Disabled  10.28.196.4 255,255,240.0  10.28.193.1 4000
FC-302 00:1B:08:00:06:CC Enabled 10.28.196.27 255,255.240.0 10.28.193.1 4000
Multicast is superior to Range Scan. Use Range FC-302 00:1B:03:00:00:67 Enabled 10.28.1956.25 255.255.240.0 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:03:00:06:99 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: 1B6:03:00:08:90 Enabled 10.28.196.32 255.255.240.0 10.28.193.1 4000
; FC-302 00:1B6:03:00:08:88 Enabled 10.28.196.21 255.255.240.0 10.28.193.1 4000
Sless o s FC-302 00:1B:08:00:08:A6  Dissbled  10.28.196.34 255.255,240.0  10.26,193.1 4000
Start Address: FC-302 00:1B:08:00:07:43  Enabled 10.28.196.12 255.255.240.0 10.28.193.1 4000
10 28 196 43 FC-302 00:1B:03:00:06:98 Enabled 10.28.195.23 255.255.240.0 10.28.193.1 4000
FC-302 00:1B:03:00:0B:B5 Disabled 10.28.195.40 255.255.240.0 10.28.193.1 4000
End Address: FC-302 00:1B:03:00:0B:AC Disabled 10.28.195.42 255.255.240.0 10.23.193.1 4000
10 . 28 . 196 . 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:08:00:0B8:99 Enabled 10.28.196.19 255.255.240.0 10.28.193.1 4000
FC-302 00:1B:08:00:08:A2 Enabled 10.28.196.22 255,255.240.0 10.28.193.1 4000
Smaller set of drives requires less processing, X
thus Filtering can boost discovery from within FC-302 00:1B:08:00:08:93  Disabled  10.28.196.39 255.255.240.0  10.28.193.1 4000
application.
Drive Discovery Timeout
500 1..9995 ms

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

Illustration 4.14 ADDP Configuration

Frequency converter 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 frequency converters without any IP
configuration can be scanned on the same network.

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 17
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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 frequency converter.

. Set up DHCP (dynamic host configuration protocol) look-up.

. . 52 o
Ethernet - Ethernet Fieldbus Settings L =
3
Basic Options | Drive IP Settings | Advanced 5
o
@
Drive Info -
Found on Interface: 10.28.196.8
Drive Model: FC-102

MAC Address: 00:1B:08:00:08:5F

Host Name: nfa
DNS Address: nfa

TSC Port Number: 4000

Configure Drive IP Settings

@ Use DHCP

7 Manually Configure Network Settings

TP Address: 0 . 28 .19 . 43
Subnet Mask: 255 . 255 . 240 . O
Default Gateway: o . 28 .193 . 1

Badk to List

lllustration 4.15 TSC Configure

18 Danfoss A/S © 10/2016 All rights reserved. MG10RB02
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4.7.1.1 Scan with IP Range

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

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

Ethernet - Ethernet Fieldbus Settings LI
I
Basic Options | Advanced kA
fid
=)
Drive Discovery Method Discovered Drives 9\
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 .15 . 19

End Address:
o . 28 .19 . 24

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

Drive Discovery Timeout

500 1..9999 ms

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

Illustration 4.16 Scan Range

After the scan, all active frequency converters are identified. Use a corresponding offline frequency converter to read or
write to a single frequency converter instead of waiting for MCT 10 Set-up Software to scan and identify all frequency
converters.

1. Open the project file or create the offline frequency converter manually.
2 Configure the connection properties.

3. Right-click the offline frequency converter.
4

Read and write to the frequency converter without scanning the bus.

NOTIC

Identification of frequency converters utilizing the VLT® EtherNet/IP MCA 121 option is possible only from option
firmware version 1.03 or newer. Using options with firmware versions earlier than 1.03, the parameter 12-89 Transparent
Socket Channel Port must be configured to 0 to prevent the option from failing to operate.

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 19
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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.

Ethernet - Ethernet Fieldbus Settings [ % =]
Basic Options | Advanced g
o
Drive Discovery Method Discovered Drives a
Sdrives found ™
@ Multicast:
posting to single multicast address, Model MAC Address DHCP IP Address Subnet Mask Default Gateway  Port
5 DT e i e LT FC-302 00:1B:08:00:06:98  Enabled  10.28.196.23 255.255.240.0  10.28.193.1 4000
Range Scan: FC-302 00:16:08:00:08:A2 Enabled 10.28.196.22 255.255.240.0 10.28.193.1 4000
: . ) . X FC-302 00:16:08:00:08:99 Enabled 10.28.196.19 255.255.240.0 10.28.193.1 4000
probing all addresses in specified range,
using FC Protocol and TCP. FC-302 00:1B:08:00:08:88  Enabled  10.28.196.21 255,255,240.0 10.28.193.1 4000
FC-302 00:1B:08:00:06:97 Enabled 10.28.196.24 255.255.240.0 10.28.193.1 4000
Multicast is superior to Range Scan. Use Range
Scan if drives were not discovered with Multicast.
Filtering
Use IP Address Filter/ Range
Start Address:
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.
Illustration 4.17 Filtering
4.7.2 Wink Drive B Untitied - MCT 10 Set-up Software =
File Edit View Inset Communication Tecols Options  Help E
. Lo . b= = R { 2
Durlng a commissioning process of a system containing = %? ; = 7 ® <
=] Network —
several frequency converters, it can be time-consuming - Boewt o
. i C Drive Series
physically to locate a frequency converter based on the | g :“F'TJ‘]
. P . H L i Fower Size
MCT 10 Set-up Software project. This is especially the case C & B Ethemet
if th . d ith LCP H & E 102.168.16.2: FC-302 7mias ‘Yaoltaoe
It they are not equipped with an . E & Project le '
‘7] 596 Start winking :
L-i-j = 4ll Parameters

Read from Drive

Through the Ethernet-TSC fieldbus, it is possible from MCT L Alams
10 Set-up Software using a wink function to blink with the EU‘1; amareLegic
MS, NS1, and NS2 LEDs on all Danfoss Ethernet-based IZ Al Parzmeters St
fieldbus options.

Nrite to Drive

b, Alarms

1k Smart Logic

# CONVERTED DRIVES
- [§ COMVERTED -5 96

1. Right-click a frequency converter from the
Ethernet network.

2. Select Start winking or Stop winking.

Lead meter data...
On the Ethernet-based fieldbus option, the winking is Propertics
recognized with all 3 LEDs blinking orange with 1 Hz ]
interval. There is no limitation in the number of frequency
converters winking and the duration of winking.

S ——

Illustration 4.18 Start Winking

NOTIC

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

20 Danfoss A/S © 10/2016 All rights reserved. MG10RB02
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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 frequency converter 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 Set-up Software releases unused
connections and makes them available to other users in the network after idle timeout.

Ethernet - Ethernet Fieldbus Settings &l

Basic Options | Drive IP Settings Advanced|

Port Number For Range Scan

130BT853.10

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

IS | 1..65535

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

TSC Connection Allocation | Sharing
Release Idling Connections

Idle Timeout: 5 1..999s

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

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

Parameter Channel Response Timeout

4000 1..9999 ms

lllustration 4.19 The Advanced Tab

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 21
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5 Parameter Set-up

This chapter explains how to control a frequency converter using the MCT 10 Set-up Software. After starting the MCT 10
Set-up Software, the main window looks like the example shown in lllustration 5.1.

B Untitled - MCT 10 Set-up Software
File Edit View

Insert  Communication

Tools Options  Help

= e

. B Rstss 2

e ?
E ﬁ Metwork Falders
. Boraa

o . Ethemet

- Ji RS485.1

lllustration 5.1 MCT 10 Set-up Software Main Window

5.1 User Interface

5.1.1 Display

The MCT 10 Set-up Software has 2 views:

. Left view.

. Right view.

Left view

130BT638.10

The left view shows the network view (real, online) and the project view (simulated, offline) of the frequency converter

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 chapter 6.7 Save Changes to a Hard Disk.

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

collapse the folder.

22
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Right view

The right view, as shown in lllustration 5.2, shows details of the element highlighted in the left view. In the right view, the
elements of the frequency converter network can be programmed.

+~" Project X - MCT 10 Set-up Software =10 x] E
Fle Edit Wiew Insert Communication Tools Optons Help g
LRI B 3
=-H Network ID  |Name Setup 1 Setup 2 Setup 3 | Setup 4 =
B SerialCom 001 |Language English English Erglish English
=8 Project 002 | Active sefup Setup 1 Setup 1 Setup 1 Setup 1
=8 Corveryor 001 003 | Sefup copy NG copy NG copy Mo copy Mo copy
= 004 | Lop copry Mo Copy Mo copry Mo copy Mo copy
‘B Operation and display 005 Custom readout 100,00 100,00 100,00 100,00
£ Load and motor 006 | Cust, read, unit % % % %
I References and limits 88; ;arq‘ale reaél:loutt1 ;refquency[[ql;i] ;refquencv[[qHé] ;refquencv[[ql;i] ;refquency[[{
mal readour eference eference eference eference
w: ISon;Lcj:ii:zl gg;zium 002 | Smal readout 2 Motor current [A] | Motor current [A] | Motor current [A] | Motor currel
— 010 [Smal readout 3 Power [kiw] Power [ki] Power [kiW] Power [kiw]
= Serial communicaton 011 |Unitofloc ref Hz Hz Hz Hz
= Technical functions 012 |Hand start btm Enable Enable Enable Enable
Group 7 013 | Stop button Enable Enable Enable Enable
014 | Auto start bt Enable Enable Enable Enable
015 Reset button Enable Enable Enable Enable
01& Data change lock | Mot locked Mot locked Mot locked Mot locked
017 | Power up acton ALt restart ALItD restart ALID restart Ao restart
100 | Config. mode Closed loop for... | Closed loop for... | Closed loop for... | Closed loop
101 |[Wtcharact Aeo function Reo function Reo function Ao functior
102 Motor power 3.00 3.00 3.00 3.00
103 Maotor woltage 550 550 550 550
104 Motar frequency’ S0 S0 S0 50
105 Maotor 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 Mo ama
108 Mu|tim .Start\"'olt AR AR AOKAOKACKNCK A ACK HACKIHKACK
109 Resonance damp. | 100 100 100 100
110 High start forg. 0.0 Q.0 0.0 0.0
111 Start delay 0.0 0.0 0.0 0.0
112 Motor preheat Disable Ciisable Cisable Disable
113 |Preheat dc curr. 50 50 50 50 -
114 Me b el ~0 stk [={m} [={a} [={a} [={m}
i | of
For Help, press F1 [ 4

Illustration 5.2 Details Shown in the Right View

Toolbar
A toolbar shows icons for the most commonly used
functions. See lllustration 5.3.

D e E s o

e @oeR

130BT712.10

lllustration 5.3 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.

5.1.2 Network and Project Folders

The Network folder gives access to physical devices
operating in the field. Use Network to configure the
physical frequency converters just as with the LCP. Configu-
ration changes made in the Network folder are therefore
saved only in the physical device in the field. The Network
folder contains online data.

The Project folder contains offline data.

NOTIC

Changes made in the Network folder are not automat-
ically saved to the Project folder.

Network mode - online

The Network folder contains the frequency converters, low
harmonic drives, active filters, and/or soft starters online
connected to the PC. Monitor and make changes in the
parameter settings exactly as if operating on the control
panel.

MG10RB02
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Data entered online is stored in the frequency converter,

S onine s $ | project-MoT 10setvpsofnare
low harmonic drive, active filter, or soft starter only, not on Fe Edt View Insert Commurication Took Optiors Help )
the hard disk. For information on saving data to the hard [DEH|?ReS)n s EhE 2 Y008 B
disk, refer to chapter 6.7 Save Changes to a Hard Disk. e — lFS':‘jve: — o
b0}
Project mode - offline E e
The Project folder contains the user-defined network of o Drives s
frequency converter, low harmonic drive, active filter, 3?:2?5332“’
and/or soft starter. Compare..
Apply Parameter Yiew Setings...
Data entered from offline is stored on the hard disk. ot
Use the Project folder to: EZQ’QQ
. Open a project file. e
Rename
. Insert folders. Fropertes
. Store project-related files in any format, for
example Word or PDF.
lllustration 5.4 Inserting a Folder Type
5.1.3 Other Folders
4 folder types are available for organizing a large system
into several smaller systems.
Name Purpose Icon
Folder Organize frequency E
converters and/or soft - E
starters that are part of a 2
machine or of a system.
File folder |Organize files belonging o
to a project. Any file |§
format can be used. %
Parameter |Store parameter settings 3
folder temporarily or for %
documentation J:E E
purposes. The folder can
contain a single
parameter, subgroup,
parameter group, or the
entire parameter
database.
Scope Analyze the behavior of _ =
folder 1 or several parameters E
for diagnostic purposes - %
by visualizing them as a
curve.
Table 5.1 Available Folder Types
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 5.4.
. Alternatively, mark the project or an existing
folder and select New Folder/New File Folder under
Insert, in the main menu bar.
24 Danfoss A/S © 10/2016 All rights reserved. MG10RB02
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5.2 Frequency Converter Set-up

Insert a frequency converter, an active filter, or a soft starter in a project folder as follows:

1. Right-click in the offline location.
2. Select the appropriate device type.
2a

2b Select Insert in the main menu bar.

Insert a low harmonic drive in a project folder as follows:

1. Right-click in the offline location.
2. Select New drive.
2a  Alternatively, mark the location in offline.

Alternatively, mark the location in offline.

2b  Select New drive in the Insert menu.
3. Enter all relevant data in the New drive dialog and select Make LHD, as shown in lllustration 5.5.
Mew Drive &J
I ame
Drive Mame: FC302 Softweare YWerzion: [05_22 vJ
WValtage: [3gw.4gw vJ
Select Drive Type
Senes: | FC-302 - Power Size: I45|:|_Dkw [P450) v]
FUD file | FC-302P4507 4 _W0415-00. pud
Options Conhection
Option & | Ng Optian - Field'bus: | Seria -
Option B: IN.;. Option v] Address: 1
Option CO/ED: IND Option ‘_I wiam if Address isinuse [
Option C1/E1: IND Option v]

drive.

The codes after the power sizes distinguish the uzual [Prss] power cards from the news D-Frames [M=xs]. Check the twpe code in the

Cahcel take LHD

LS

Illustration 5.5 Entering Data for a new Frequency Converter

NOTIC

The Make LHD option is only available when power size
and voltage ranges of the frequency converter
correspond to the supported low harmonic drive.

4. 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 frequency converter and the active
filter, as shown in lllustration 5.6.

130BT787.11

MG10RB02
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To insert a new folder or file folder, do as follows:

+- Metwerk 2
l:’ % i ) 1. Right-click the project.
= & Project E '
5 IHHE[._ i . 1 2 Alternatively,
I— -l_ElF_E‘TGE S 1a Select Insert in the menu bar.
. [H]- iE All Parameters Tb  Select New.
- o Alarms 1c  Select Drive.

1=} Smart Legic

(=] peRd ALFOOS
- EE All Parameters

- 2B Alarms

1d Select Folder or File Folder.

Here, the term Drive refers to the type of frequency
converter. Inserting a frequency converter opens the New
drive window, as shown in lllustration 5.7.

Illustration 5.6 Low Harmonic Drive Shown in the Project

Folder

-

Mew Drive .

Mame

130BT637.11

Dinve Mame:  Corveeyor 4-01 Software Version: [Dq_gg

Woltage: | 5256904

Select Drive Type

Series: [FE.gﬂz - Power Size: [55_DDkW [PE5E)
PUD file | FC-302P55KT7 . /0415-00. pud
Options Connection
Option & [1CA121 EtheiNet/IP - Field-bus: | TSC
l Option B: [MEEH 05 Relay Card v] Address 192.168.16.1]
Option CO/ET: [ND Olptian v] Wwarn if Address isinuze [

Option C1/ET: [MCB113 Ext Relay -

The codes after the power sizes distinguizh the usual (Prwe] power cards from the new D-Frames [Muxx]. Check the twpe code in the
drive.

Illustration 5.7 New Drive Window
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This New drive window consists of 4 main sections:

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

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

Options Various information regarding the installed options.

Connection | The fieldbus used between the PC and the
frequency converter associated with the address to
communicate. The specific fieldbus type is available

from the drop-down menu.

Table 5.2 Mandatory Fields in New Drive Window

All sections are mandatory to fill in. The different selections
are available from the drop-down menus.

Once the new frequency converter is added in the Project
folder, the frequency converter data is stored in the offline
Project folder and can be viewed by clicking the frequency
converter icon. See lllustration 5.8.

o
B Untitled - MCT 10 Set-up Software = =
O
File Edit View Inset Communication Tools Optiens Help %
DB M| % BE &% Em e [ B - &5
(= @ Metwaork m
. BooPal Connected Drive Information Database Information
B, Ethernet Dirive Series | |FC-302
B rsaas 1 Fower Size | [a70Kw
o B rs4a5 2
o & Proj Valhage | |200-240
o = Basic 5 Yersion | |04.96
Dption &, | [MCATZT EtherMNet/F
Option B | |MCE105 Relay Card
OptionC0 | |No Option
OptonC1 | [MCE113 Exl Felay
Type Code | [FC-302P3KTT2E 20H1BGX0OEH0E

Drive Address 192 1£8.16.1

Bus Name  [Ethemet
Fegion  |Intemational (50Hz)
Last synchionized
Description
History log

For Help, press FL

Illustration 5.8 View the Frequency Converter Data

To change stored frequency converter data, right-click the
specific frequency converter icon and select Properties.
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5.2.1 All Parameters Folders

+" Project X - MCT 10 Set-up Software 5
File Edit ‘iew Insert Communicaton Tools Opfions  Help E
i i — - @
A new Prlve fold(?r contalns? an All parame?ers folde.r, as IR LEIEE e BloeB: o
:shown in IIlustrgtlon 5.9..Th|s folder comprlses a series of = Network = NeGtop Pol
inner folders with generic names. There is no rename 208 Project Tn |raie
function for these folders. The generic folders within most = Conveyor 001 002__| Active sefp
fr n nverters consist of the following folders: o5 || S5 Eeny
equency co e. ters co s.st of the following folders B Operation and display 004 Lo copy
i Operation and display & Load and motor 005 | Custom read
. Load and motor |+ References and limits 006 | Cust read. u
" Inputs and outputs ggé ;arglz‘e rea(;jOL
. . Mall readol
e References and limits <= Spedial flnctions 500 eeereh
= Serial ;ommunl;ahon 010 |Smal readows
. Inputs and outputs = Technical functions 011 | Unit of loc rel
. . Group 7 012 |Hand startbt
. Special functions 013 | Stop button
" s 014 Auto start bt
. Serial communication
Illustration 5.9 Subfolders in the All Parameters Folder
. Technical functions
The generic folders can vary according to the type of
frequency converter selected.
The generic folders comprise parameters relevant to the frequency converter type selected. See lllustration 5.10.
~" Project X - MCT 10 Set-up Software - |O] x| 2
Ele Edit Vew [nsert Communicaton Tools Opfions Help ﬁ
= T E - o - v Bt =
DEE 2R & -2z 28 o0 Q
p— (22]
= Network ID  |Name Setup 1 Setup 2 Setup 3 |setupa <l ~
[ = SeridCom 001 |[Language Engish English English Ergish
e &g Project 002 | Active setup Setup 1 Setup 1 Setup 1 Setup 1
=8¢ Corveyor 001 003 |Sehup copy Mo copy Mo copy Mo copy No copy
== Al Parameters 004 | Lep copy No copy Mo copy Mo copy Mo copy
(=R Cperation and dis 005 | Custom readout | 100.00 100,00 100,00 100.00
<8 | oad and motor 00& | Cust. read. unit % % % %
L} References and limits 007 [Large readout Frequency [Hz] | Frequency [Hz]  Frequency [Hz]  |Freguency [
L Inputs and outputs 008 | Smal readout 1 Reference [%] Reference [%] Reference [%] Reference [*
© Special furctio 002 Small readout 2 Motor current [A]  Motor current [A]  Motor current [A] |Motor currer
[ e 010 |Smalreadout3  |Power [KW] Power [kw] FPower (kW] Power [k
it Ll e 011 | Unitofloc ref Hz H He Hz
=@ Techrical functions 012 |Handstartbtn  |Enable Enable Enable Enable
B Group 7 013 | Stop button Enable Enable Enzble Enable
014 |Auto start bt Enable Enabile Enable Enable
015 Reset button Enzble Enable Enable Enable
016 | Data chanage lock  |Not locked Mot locked Mot locked Mot locked
017 Power Up acton ALtD restart Auto restart Auto restart ALItD restart
_;I
Illustration 5.10 Data Example in a Generic Folder
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5.2.2 Array Parameters

Parameters containing array data are shown as a matrix in the right view, where the rows of the matrix are identified as ID.1,
ID.2, and so on. For example, array parameters parameter 9-15 PCD Write Configuration and parameter 9-16 PCD Read Configu-
ration are shown over several entries as 915.1, 915.2, 915.3, and 916.1, 916.2, 916.3, in the right view, see lllustration 5.11.

- Proj CT 10 Set-up Software =3 il
Fle Edit Wiew Insert Communicaion Tools Opfions Help

130BT531.11

DE”[ I B2E& % AL
=B Network ID Name Setup 1 ‘Setup 2 ‘ Setup 3 ‘ Setup 4 |Factorv Setup |Unit
B seraicom 907 | Achidl valie o o o o
=8 Project 915.0 | PCD write config... |Fieldbus CTw 1 Fieldbus CTw 1 Fieldbus CTW 1 Fieldbus CTwW 1
=8 Conveyor 001 915.1 | PCD write config... | Fieldbus REF 1 Fieldbus REF 1 Fieldbus REF 1 Fieldbus REF 1
Al Parameters 915.2 | PCD wirite confi None None None None
B Gperation and display 915.3 | PCD write config... |Mone Nore Nore Morie
& Load and motor 915.4 | PCD write corfig.. |Mone Nore Norie Nore
| Referernces and limits gi;g ggg erie CO”: EO”E EO”E Eone Eone
4 write corfig... | MNome jore o ore
- I;pzig aﬁigc?]gt:;us 9157 | PCD writs config... | Nore None More Morie
— 915.8 | PCD write conf Mone MNone MNone Mone
= Serial communication 215.3 | PCD write config... | MNore None Nore None
=@ Techrical functions 916.0 |PCD read configu. ., | Status word StatLs word StatLs word Status word
E=Group 7 916.1 |FCO read configu... [Main actual valu,.,  Main actual valu..,  Main actual vall...  Main actual vald..,
= E Conveyor 002 916.2 | PCD read configu... [Mene MNone MNone MNone
Al Parametears 916.3 | PCD read configu,.. [Mone MNore MNore Nore
| Gperation/Display 916.4 | PCD read configu. . |None None None None
& LoadMatar 916.5 | PCD read configu,.. [Mone MNore MNore Nore
@) Brakes 916.6 | PCD read configu,.. [Mone Mone Mone Mone
o 916.7 | PCD read configu.,.. [Mone MNore MNore MNore
= Reference fRamps 916.8 | PCD read configu,.. [Mone More More MNore
53 Limits /Warmings 916.8 | PCD read configu... [Mone MNone MNone More
+ Digital InfOut 918 | Mode address ol ol ol 0
& Analog Infout 922 | Telegram selection [PPO 8 PPO B PPC B FPO B
= CONTollers 927 | Parameter edit Enabled Enabled Enabled Enabled
*a Comm, and options 928 Process control Enable cyclic m... Enable cyclic m... Enable cyclic m... Enable cyclic m...
Frofibus 953 | Profibus warming ... |Ohex Ohex Ohex Ohex
“} Smart logic 963 Actial baud rate 96 kbitfs 9,6 kbit/s 9,6 kbitfs 96 kbit/s
e apesors 565 [Profle rumber oo — oo oo [ ]
B Drve Mformation 971 | Save DataValues | Off off aff off
: 972 | Drive Reset Mo action Mo action No action Mo action
% Data readouts

Illustration 5.11 Array Parameters
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5.2.3 Sorting

The Danfoss products listed under Network or Project in Illustration 5.12 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 [olleEs| s
File Edit VYiew Inset Communication Tools Options Help g
D E Bo U % A
E| ﬁ Metwork Folders | Series Software Version Address Power Size | Voltage |
B pp-vi i Fcao2.1 FC-302 06.44 1 0.25KW 200V-240%
B, Serial E FC302 2 FC-302 06.33 2 2.20KW 380V-500V
- & Project el FC-102 FC-102 03.73 3 22.00KW 525V-600Y
fd FC302.1 EEEFC-EUE FC-202 0183 4 a0.00KW 525V-690V

f FC302.2

B FC-202

=02

For Help, press F1

lllustration 5.12 Sorting Options
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5.3 Customized Views

Select View in the main menu bar to see the display options. As shown in lllustration 5.13, the following options are
available:
. Show or hide the toolbar.

. Show or hide the status bar.
. Large icons/Small icons view.
. View as list of folders and elements.

. View with details of network and project elements.

~" Project X - MCT 10 Set-up Software ;Iilil

Flle Edit | view Insert Communication Tools Options Help

130BT526.10

0 o | v Toobar PrEZEVE OB N
v
= HH Netw ﬂ D Name Setup 1 ‘ Setup 2 ‘ Setup 3 ‘ Setup 4 ‘ Factory Setup ‘ Unit
B se Large Icons 001  |Language English English English English
L PL’HOJG Smal Ieons 002 | Active setup Setup 1 Setup 1 Setup 1 Setup 1
SRS ale Lt 003 Setup copy Mo copy Mo copy Mo copy Mo copry
= " 004 Lop copy Mo copy Mo copy Mo copy Mo copy
g0 e isplay 005 | Custom readout | 100.00 100.00 100.00 100.00
{48 Load and motor 006 | Cust read. unit % % % %
+ References and limits 007 |Large readout Frequency [Hz]  Frequency [Hz]  Frequency [Hz]  Frequency [Hz]

008 | Smal readout 1 Reference [%] Reference [%] Reference [%] Reference [%]

Inputs and 113
Mputs and eutpu 009 | Smal readout 2 Motor current [A]  Motor current [A] | Motar current [A] | Motor current [A]

-
= Spe.c\a\ =TS 010  |Smal readout 3 Power [kiw] Fowier [kwW] Power [kiw] Fowier [kwW]
3 Serlal commurication 011 | Unit of loc ref Hz Hz Hz Hz
Technical functions 012 | Hand start btn Enable Enable Enable Enable
= Group 7 013 | Stop button Enable Enable Enable Enable
014 | Auto stark bt Enable Enable Enable Enable
015 | Reset butfon Enable Enable Enable Enable
016 Data change lock | MNot locked Mot locked Mot locked Mot locked
017 |Power Up action | Auto restart ALt restart ALt restart ALt restart

Illustration 5.13 The View Menu

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

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

2. Select Apply Parameter View Settings.

D Name Unit | Setup 1 =
001 Language Mederlands g
0oz Makor Speed Unit RFM =
003 Reqgional Settings International 8
004 Operating State at Po... Forced skop, ref=old
o10 Ackive Set-up Setup 1
at1 Edit Set-up Active setup
oLz This Set-up Linke: ot o

Copy ChrlHC

Paste Chrl+Y

Fead From drive ...
write ko drive ...

Illustration 5.14 Applying Parameter View Settings

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

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

0=

B Untitled - MCT 10 Set-up Software

File Edit View Insert Communication Tools Help

Read From Drive Settings...

- 5 Network
B pp-vi
B serial
= Project

Write To Drive Settings...

Communication fault tolerance...

Inline Edit

v Update Alarms & Warnings

Import Settings...

Select Language...

Regional Settings...

MCO305 Settings...

Project properties ...

Converter tool Settings...
Online Parameter Grid Settings...
Logging

130BT828.10

Online Parameter Grid Settings

==

Background color I:l Restore Default

Illustration 5.15 Customizing the Background Color

[ o |

Cancel |

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.

5.3.2 Customize Parameter View

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

units, and factory set-up.

Each set-up can be hidden by selecting Parameter view=Set-up=Remove Menu.

NOTIC

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

Customize Columns.

Add or remove columns to customize view. See lllustration 5.16.

o
1D Name sefip 1 | Satun 2 Sebun % Customize Columns g| :
i g
001 Language Hedyglan: Ayailable fields: Show these fields in this arder: E
ooz IMotar Speed Lnit RPM 2]
ooz Regional Settings Inkernatio Baste Crby Setup 2 o) '9’
etup oK —
004 Operating Skate ak Po Forced sty getup 3 Eame
= etup <-Remove | F: Cancel
010 Active Set-up Setup 1 g 5 Q
011 Ed?t Set-up : Actl\uie selh Remave Column(s)
01z This Set-up Linked ko Mot linked Customize Columns ... >
Apply Parameter Wiew Settings. ..
Filer Parameter ...
Move Up Move Dawn
Illustration 5.16 Customize Columns Dialog
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The actual view can be applied to the complete project or to the folder only.

D Name Unit | Setup1 |

001 Language Mederlands g
0oz Mator Speed Unit RPM 5
o

03 Regional Settings International )
0o Operating Skate at Po... Forced skap, ref=ald
nio Ackive Set-up Setup 1
a1l Edit Set-up Active setup
a1z This Set-up Linked ™

Copy Chrl+iC

Paste Chrl+Y

Read From drive ... 5

‘y'rite ko drive ...

&pple Paramel

4

Illustration 5.17 Apply Parameter View Settings

5.3.3 Parameter Filter Options

The parameters in the right view can be filtered according to the settings shown in Table 5.3.

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.

Table 5.3 Available Filter Settings

To select the right-view setting:
1. Right-click any column in right view.

2. Select the appropriate filtering setting or the appropriate filtering group(s), as shown in lllustration 5.18.
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10 Set-up Software _|=|x] =
Fle Edit View Insert Communication Tools Options Help g
o <
DSH ¥ EBR(&| % g oes 5
=ER Network I Name Setup 1 | Setup 2 ‘ Setup 3 ‘ Setup 4 ‘ Factory Setup | Unit R
B SerialCom 001 |Language English English English Englsh -
=4 Project 002 | Active setup Sefup 1 Sefup 1 Setup 1 Setup 1
o
=2 Conveyer 001 003 | Setup copy No copy Mo copy Mo copy Mo copy
All Parameters 004 |Lcp copy No copy Mo copy Mo copy No copy
H Cperation and display 005 Custom readout 100.00 100.00 100.00 100.00
<5 Load and motor 006 | Cust read. unit % % % %
-+ References and limits 88; éarqf reaéjougl Erefquency[[qHé] ;refquency[[n}Héj ;refquency[[;i] ;refquency[[gl;ij
mmal readour eference eference eference eference
Inputs and ks
‘{ SmDeLcjzla\aﬁjncc;L;Ssu 003 | Smal readout 2 Mator current [A] | Motor current [A]  Motor current [A] | Motor current[A]
— P i 010 | Small readout 3 Power [KWW] Power [kW] Power [kw] Power [kvy]
& Sertal communication 011 | Unit ofloc ref Hz Hz Hz Hz
=§ Technical functions 012 |Hand start btn Enable Enable Enable Enable
Group 7 013 | Stop buitton Enable Enable Enable
RIER Y = p— p— =
Y I Parameter Filter
016 [Dat Filter By Filter By Group
017 |Pow -
" Read Only MACperation and display
[(Load and motar
" Read 4 Write COFeferences and limits
© Changed Valuz Oinputs and outauts
(S pecial functions
~ Chanaed from Facton [(ISerial communication
Default [(ITechnical functions
& Al [C1Group 7
OK | Cancel
Illustration 5.18 Filtering Columns
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5.3.4 Customize Columns

To rearrange the display of columns in the right view:
1. Right-click any column title.

2. Select Customize columns, as shown in /llustration 5.19.

- Project ¥ - MCT 10 Set-up Software ;Iilil

File Edit Wiew Insert Communicaton Tools Options Help (c_)\‘\
EEL LR Y@ Oer N a
= Network ID |Name Setupl . ' Chiey "Betup 4 |Fact0rv Setup |Unit - 53
B Seralcom 001 |Language English Copy cle  pndish -
= & Project 002 | Active setp Setup 1 Betup 1
=5 Conveyor 001 003 | Setup copy Mo copy Pt ey o copy
Al Parameters 004 |Lcp copy Mo copy Read From drive ... o copy 5
[ Operation and display 005 | Custom readout | 100,00 \rite tor ciive . 100.00
& Load and motar 006 | Cust read, unit U
| References and limits gg; Iéarqﬁ reaé:louttl Frequency  Remove Column(s) :refquency[[thi]
rmall readoLr eference
'_’: I;Dp::i‘ zsc?;?sum 002 | Smal readout 2 Iotor curt ady FEaE S f’lotor current [A]
— 010 | Smallreadout 3 Power [k ower [kw]
= Serlal communication 011 | Urit of loc ref He e Hz
=& Techrical functions 012 |Hand start btn Enable Enable
EGroup 7 013 Stop button Enable Enable Enable Enable
=@ Conveyor 002 014 | Aubo start bt Enable Enable Enable Enable
= Al Parametears 015 Reset button Enable Enable Enable Enable
B Operation/Tisplay 016 |Datachange lock | Mot locked Mot locked Mot locked Mot locked
5 Load/Motor 017 Power up action Auto restart Auto restart Auto restart Auto restart
(@ Erakes 100 | Config. mode Closed loop for... | Closed loop for,..  Closed loop for...  Closed loap for...
- 101 | VWtcharact Aeo function Aeo function Aeo function Aeo function
= Reference / Ramps 102 | Motor power 3,00 3.00 3.00 3.00 kw
#8 Limits / wiarrings 103 | Motor voltage 550 550 550 550 v
%5 Digital Infout 104 | Motor frequency |50 50 s0 50 He
& Analog Infout 105 | Motor current 5.09 5.09 5.09 502 A
rg= Controllers 106 Motor nom. speed | 1420 1420 1420 1420 RPM
%2 comm. and options 107 | Auto motor adapt | Mo ama Mo ama No ama Mo ama
2= Profibus 108 | Multim.startbvolt ki
" Smatioge 1|00 00 00 00 5
e igh start torg. I . . I s
= SD_ECIE_” unctions 111 Start delay 0.0 0.0 0.0 0.0 s
? Lrive Information 112 Motor prebeat Disable Disable Diisable Disable
4 Data reacouts 113 |Prereatdceum. |50 50 EY 0 %
114 | Debrake current |50 50 50 50 Y
115 | D¢ braking ime 100 100 10.0 10.0 s
116 | De brake cutin 0.0 0.0 0.0 0.0 Hz
117 | Mottherm protec |Er trip 1 Efr trip 1 Efr frip 1 Efr frip 1
118 Maotor pwr fact 0.75 0.75 0.75 0.75
200 Frequency range 0-120hz 0-120hz 0-120 hz 0-120 hz
201 Min, frequency 200 200 20.0 20.0 He
202 Max, frequency 50.0 50.0 50.0 50.0 Hz
203 | Reference site Linked to hand/... |Linked to hand/... Linked to hand/...  Linked to hand/...
204 Wi, reference Q.000 0.000 0.000 0.000
209 IMax, reference 100,000 100,000 100,000 100,000
206 Ramp up fime 1 1 1 1 5
207 Ramp down tme 1 1 1 1 [
208 | Autoramping Enable Enable Enable Enable
209 Jog frequency 2000 200 20.0 20.0 Hz
210 |Ref. function sum sum sum sum
211 Presetref. 1 Q.00 .00 Q.00 0.00 % hd
Customize the view
rart | (6 1 [ ) 6 (] @ || Ginabae. | Bymerio . |[EProject 0406725 ... | E]040311 .. [ 7 Bl AR OE R 1ue
Illustration 5.19 Customize Columns Menu
To change the order of the fields in the display:
o x| =
1. Highlight a field. = s
Available fields: Show these fields in this order: A
E
R

2. Select Move Up, Move Down, or Remove. s |7 =
«Remove gztﬁz; Cancel
Factory Setup
Unit

Mave Up Move Down

Illustration 5.20 Change Order of Fields

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.

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 35



Danfits

Parameter Set-up

VLT® Motion Control Tools MCT 10 Set-up Software

5.4 Parameter Edit

The parameter structures in the MCT 10 Set-up Software and in the frequency converter are the same. Modify the parameter
by double-clicking the relevant parameter entry. If an entry cell is shaded in light gray, it is read-only and cannot be

modified.
. o
~~ Project X - MCT 10 Set-up Software = |EI |i| N
File Edit Wiew Insert Communicaton Tools Opftions Help §
T oo 3
DEE|EBER & |2 M| E| @B g @
"ﬁ Network 1D Name Setup 1 Setup 2 Setup 3 | Setup 4 ﬂ
=& Project 200 _|DCholdcurrent |50 50 50 50
=k Cortveyor 001 201 | DCbrake current | S0 50 50 50
-|8 Conveyor 0oz 202 |DChbrakingtime | 10.0 10.0 10.0 10.0
= Al Farameters 203 |DCbrake cutins.. |0 0 0 0
=B OperationDisplay 210 Brake and over-v.., |Off off Off Off
=65 LoadMaotor 211  |PBrake resistor. oh... |62 62 62 62
(o) Brakes gig Erate power limit ... é.erOO é.erOO é.erOO é.erOO
J— Fake power mo,,,
= Reference / Ramps
5 oB Ui ;wl P 215 | Brake check off off off off
£TLIMIE /Wamings 220 | Release brake our... | 3.34 3.34 3.34 3.34
i Digital Infout 221 | Activate brake sp... |0 0 0 0
B Andlog Indout 223 | Activate brake de... |0.0 0.0 0.0 0.0
g CONHTOlErs
m-Ha Comm. and options
-#% Proflbus
E-A+F Smart logic
-8 Special functons
& & Drive information
-4 Data readouts
w
4
For Help, press F1 4
Cells shaded in light grey indicate read-only parameters
Illustration 5.21 Editing Parameters
Change parameter set-up by manually entering new
value(s) in the cells in the right view.
Alternatively, change the parameter set-up by importing
values from an active frequency converter, 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:
. Dialog-based.
. Inline.
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x|

Speed closed loop
Factory Default: 7
—Descriptian
Selectthe application contral principle. ﬂ
I
Ok Cancel |

0T'Z91490€T

Illustration 5.22 Edit Parameter View

Inline edit

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

Dialog-based edit
To have details of parameters available while editing, use
dialog-based edit.

Parameter details
. Parameter options.

. Ranges.
. Functions.

Enter dialog-based edit by deselecting Inline edit.

5.5 Comparison of Parameters

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

1. Activate the function by highlighting the desired
frequency converter and selecting Compare. See
llustration 5.23.

S et
+ Mew 3

Print Selected Folder(s). ..

Edit setup names

+ Conwve

130BT532.11

Read from Drive
Wrike ko Drive

Cuk
Copy

Delete
Renarne

Properties

Illustration 5.23 Comparison

2. Select the frequency converter for comparison.

This can be an online frequency converter from the
network, or it can be a frequency converter 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 [

First Compared Diive Info

Second Compared Drive Info

Drive Name: Conwepord01
Diive Address: 1

Driver Mame: SerialCom

Drive Series: FC-302

Diive Type: 2.20KMW 200 2400
S Version: 02,52

Dption A Mo oplion

Optian B: No option

Option C0: Mo oplion

Optian C1: No oplion

Drive Name: Conweyor002
Diive Addiess: 1

Driver Mame: SerialCom

Drive Series: FC-302

Diive Type: 2.20K%W 200240
S Version: 02,52

Dption A Mo oplion

Optian B: No option

Optian C0: Mo oplion

Option C1; No oplion

||

 Secand Compared Diive Update | save | Cancel |

Select the Diive ta Update

' First Compared Drive

67'849180€T

lllustration 5.24 Comparison Result

MG10RB02
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5.6 View Change Log

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

User-defined changes can be read out by right-clicking All
parameters and selecting Minimal changeset. See
lllustration 5.25.

130BT805.10

: Print Selected Folder(s). ..

z Compare parameters with default values. .,
4. = Minimal changesst...

+ ;E Read from Drive

S ‘Write to Drive

e

S

+ ﬁ Apply Parameter Wiew Settings. ..
+ i+

e

B

o

-

#H- 23

£, flat

12} Smg

i Softvrereopgramer
Drrive File System

lllustration 5.25 Minimal Changeset

Changes made including the dependent parameters can
be read out by right-clicking All Parameters and selecting

Compare parameters with default values. See lllustration 5.26.

o
= @ Project G
= g Foaoz S
. =
= = o)
-_— o
E o
3 Print Selected Folder(s), ..
i Compare parameters with default values. ..
I Minimal changeset. .
+ ;E Read from Drive
S Write ta Drive
o A
+
I |
+ t: Apply Parameter Yiew Settings...
I L]
= B
T
v
E
8 Alarm
1+} Smary

wl Softwareopramer
Drive File System

Illustration 5.26 Compare Parameters with Default Values

5.7 Read Drive Operation Status

The frequency converter can be in 2 different operation
conditions: Auto On or Off. This can be monitored via the
LCP or MCT 10 Set-up Software. Use MCT 10 Set-up
Software to monitor the actual operation status by clicking
a frequency converter located in the network. Select
Refresh status to update the status information. Parameters
can only be written to frequency converters 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 frequency converter.

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

Select the value(s) 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 group of parameters in the left view, for
example the Load and motor group.

The read-from-drive and write-to-drive functions apply to
the whole selection. See lllustration 6.1.

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

K- MCT LD Set-up Software

Fle Edt Vew Ireet Commurscation Took | Opboms Heb

|DcFE| ¥ RS 5 s | ® W ReadFrom Drive Setngs..
= pT— e Wiile To Drive Settings...
B SeriaCom BE
- & B
= U Corneper 001
== il Paramaters
B Cperation and dspley
B8 Lowd avd mobor
-+ References and imis
" Inputs and outputs

130BT535.10

Communication faulk bolerance...
¢ Fine E&

Ragona Settings...

lllustration 6.1 Select Options

6.1.1 Read From Drive Settings

Select the desired options for reading from an active
frequency converter.

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

Drive differences

Specify the acceptable level of compatibility errors, if field
device software and MCT 10 Set-up Software versions are
not identical. 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 version but same frequency converter

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

Save as default settings
Activate the Read from Drive-settings for all reads from
frequency converter.

Read From Drive(s) Settings... Iﬁ

Setups

(7 Yizible Setups Dnly
@ All Setups

Dirive differences

@ Allow drive differences
() Allove drive version difference

() Do not allow drive differences

[T] 5ave az default settings

Lo JI

Cancel

L.

Illustration 6.2 Read from Drive Settings

130BT854.10
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6.1.2 Write to Drive Settings

Select the desired options for writing to an active

frequency converter, which then becomes applicable for all

writing to frequency converters. See lllustration 6.3.

Write to Drive(s) Settings... @
‘wfrite Option Setups
(7 Wiite Changed Parameters () Wishle Setupz Only
@) Wiite All Parameters @ All Setups

Drrive differences

@) Allow drive differences
() Allows drive version difference

() Do not allow dive differences

[7] Save as default settings

Illustration 6.3 Write to Drive Settings

Write option

130BT855.10

By default, Write all parameters is selected. This means that

all read and write parameters are written to online
frequency converters.

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.

6.3 Read From Drive

-

Communication Fault Tolerance

Fault Tolerance

Humber of Failures

130BT657.11

L.

Illustration 6.4 Fault Tolerance

6.2 Connection Properties

To read or write between online and offline frequency
converters, the connection properties must be configured
in the offline project. If the fieldbus does not refer to an
available frequency converter in the network tree, MCT 10
Set-up Software is not able to identify the online

frequency converter.

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.

Values can be read from an active frequency converter by right-clicking on the desired selection (in this example a
parameter column title in the right view), then selecting Read from drive. See lllustration 6.5.

" Project X - MCT 10 Set-up Software = il -
File Edit Wiew Insert Communicaton Tools Opfions Help 8
D IEELERY = e
= Network ID |Name £ Setup 4 Factory Setup | Unit - R
B Serialcom 001 |Language E Engish -
= P;OJect 002 | Active setup 5 Setup 1
=3 Corweyor 001 003 | Setup copy I Mo copy
== All Parameters 004 Lcp copy I Mo copy
R Operation and display 005 | Custom readout 1 100.00
8 Load and motor 006 | Cust, rea(z it |s  Writetodrive .. " % -
J+1 References and imits 007 |Large readout R col Hz]  Frequency [HZ
/" Inputs and outputs 008 | Smal readout 1 smave Oulmn(s) %] Reference [%]
e | functi 003 | Small readout 2 |  CUsECRLAS . ent[A]  Motor current [A]
— DE.CIa nehons 010 | Smal readout 3 P Apply Parameter View Settings.., il Power [kw]
= Serial commurication 011 |Unitofloc ref u Hz
= Technical fnctions 012 [Rendstartbtn |E_Iter Parameter . Enable
EGroup 7 013 | Stop button Enable Enable Enable Enable
lllustration 6.5 Read from Drive
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Once Read from drive is selected, the software accesses the online device and shows the Drive Check window, containing a
list of frequency converters with detected compatibility issues. See lllustration 6.6.

N
Drives check I =

LHD Drive Drive name Details Action

Drvel i -

130BT537.12

Apply to all drives: |Continue v

o (o

L = o)

Illustration 6.6 Drive Check

Select Details to view details on the different properties between project device (based on database information) and online
device, that is connected frequency converter, as in lllustration 6.7:

-
Details - v | <
2
0
Drive differences cg
Connected drive Project drive 2
Drve series L T S
Device type aoov240v aoeasov
Basic S\W version 07.30 07.51
opton Moopen o
Option CO/E0 McoxsFw:esot  Neopon
s Noosbon o

Legend
. Full Compatibility, all parameters will be written

Limited Compatibility, some parameters may be skipped

. Mo Compatibility, Group(s) will be skipped

Illustration 6.7 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.
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The same action can be applied to all devices at a time instead of one by one.

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. The user acknowledges and accepts 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 frequency converter.

NOTIC

The Update drive from connected selection causes all information stored in the project drive to be deleted and replaced.
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. See /llustration 6.8.

o
Connected Drive Information Database Information g
| Drive Series |FC—302 lFC—SDE %
| Power Size |1 EEKiA |0 55K
| Yoltage |3anv—500v |3anv—50w
| Basic 8w Version  [1721 o121
| Option A [00.00Na apfion JMo aption
| Option B [00.00Na apfion JMo aption
| Option C [00.00Na apfion JMo aption
|

Type Code IFC—SD2PK55T5E20H1BG>¢¢¢<S>¢O¢<A I

| Drive Address I]

| Driver Name IUSB

| Region |\nternati0nal (50Hz)

Illustration 6.8 Read-from-drive Process Completed
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6.4 Write to Drive

Write values to an active frequency converter by right-clicking a parameter column title in the right view and then selecting

Write to drive.

~" Project X - MCT 10 Set-up Software ;lﬁl il :
File Edit View Insert Communicaton Tools Options Help %
e Y 3 Bpo n
DSE| ! e & AL 2
= Metwork (5] Name se ' Gl Setup 4 Factory Setup | Unit a
-8 ‘DTET‘E‘CO’W 001 |Language En copy Ccirl+C Engiish -

= @ Profect 002 | Active setip set o o Seflp 1

= B conveyor 001 003 | Sefup copy, Mo No copy

i E-= Al Parameters 004 |Lcp copy MO Read From drive ... Mo copy

R Cperation and display
- & Load and motar
|+l References and limits
" INpUts and outputs
28 Special functons

oS

Custom readout

Qos

Cust, read, unit

007

Large readout

Q08

Small readout 1

Qo

Small readout 2

100,00
%

Fre  Remowve Columni(s)
Customize Columns ...

fz] | Frequency [Hz]
] Reference [%]

Apply Parameter View Settings...

t[A]

Moter current [A]

lllustration 6.9 Write to Drive

Alternatively, access Read From Drive and Write To Drive by
selecting Communication in the main menu.

6.5 Poll

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

To stop polling, for example to freeze and analyze a
particular moment:
. Select Stop polling under Communication in the
main menu bar

or
. Select Stop polling from the toolbar, as shown in
Illustration 6.10.

ey EeE=ms

|2 |G D e

130BT660.11

lllustration 6.10 Stop Polling Icon

Resume polling in 2 ways:
. Select Resume polling under Communication in
the main menu bar

or
. Select Resume polling from the toolbar, as shown

in lllustration 6.11.
N Qe B

lllustration 6.11 Resume Polling Icon

BN = L) ) e

130BT661.11

D 010 [Smal readout 3 Fo Power [kiv]

i3 Serial commurication 011 | Unit of loc ref HzZ| Fiter Parameter ... Hz

=@ Techrical functions 012 | Hand start btn Enacn o o Enable
EGroup 7 013 | Stop button Enable Enable Enable Enable

6.6 Changing the Set-up of a Device in the
Field

To change settings for a field device, open the Network
folder and select the relevant device.

Select Stop on the toolbar to stop polling and change the
settings in the set-up columns in the right view.

NOTIC

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

6.7 Save Changes to a Hard Disk
6.7.1 Record Online Changes
To record online changes to a hard disk:

1. Select the relevant device in the Network folder.
Right-click the device, and select Copy.

2. Select the Project folder, right-click, and select
Paste.

3. Select File from the main menu bar, and select
Save As.

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

6.7.1.1 Save a Project

Save a project by selecting File=>Save from the main menu
bar. Alternatively, select the Save icon on the toolbar.
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Include drive information The frequency converter information is saved in the project
file. To exclude the frequency converter information in the
project file:

1. Select Options.

It is not possible to open a project file including a
firmware version not supported by MCT 10 Set-up
Software. Including the frequency converter information in
the project file makes it possible to open in other instal- 2.
lations with MCT 10 Set-up Software without having the 3
firmware installed. Opening the project file, the frequency
converter information is updated similarly to:

. Selecting Update Drive Support under Tools in the

main menu bar.

Select Project properties.

Click to enable Project-related Files. See
lllustration 6.12.

. Downloading the frequency converter
information from an online frequency converter.

Project properties (o3 =3
<
Read from drive Q
&
When SyncPosMCO305 files can be read: o
)
(% ask me what to do —
" always read
" donotread
Write to drive
H Untitled - MCT 10 Set-up Software When SyncPos/MCO305 files can be written:
File Edit View Inset Communication Tools Help ot e T
EN : y | Bo e w c
O = = o Read From Drive Settings... L © always write:
B @ MNetwork Write To Drive Settings.., ] =
o H DL
B Communication fault tolerance... =
B v Inline Edit &
o @ PIEjlec\t ¥ Update Alarms & Warnings € donot write
Import Settings... Password-protection
Select Language... [~ Protect this project with passward when saving
Regicnal Settings...
MCO305 Settings.., Project-related files
Project properties ... _9 [~ Store related technical data files into project
Converter tool Settings... |
o =
oK | Cancel
lllustration 6.12 Save Frequency Converter Information
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6.7.2 Archive/Unarchive

Projects that include links to other documents can store the linked files.
By selecting the Archive function, the MCT 10 Set-up Software generates a file that contains all frequency converters 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 his 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 Set-up Software places the imported files in an imported files folder.

+" Untitled - MCT 10 Set-up Sof Select a Project file to Import =
58 Edit View Insert Communicatior Lt ‘ B j P ek - 5

Mew Project 4 '%_:

apen... Chiee J vIt dlaloller @

Save Chl+s s eser- Champignon_06072004, vk

Save b5,

Archive ... r’_

Unarchive ... Deskiop

Frint Profiect. . .’/

Print Selected Folder(s)... Ctrl+P My Documents

Exzit 3!

— Iy Computer
My MNetwork File name: |W'eser Champignon_0E072004. vkt j Open |
Flaces
Files of type: |Wind0ws Dialog Project Files [* vt ﬂ Cancel

= @ Project

+ E 1; FC-302 0,55 2000-240%

EE Weser- Champignon_D6072004

E
T

= Al Parameters
25, Alarms

lllustration 6.13 Import Older Dialogs

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

6.9 Printing A dialog box, as shown in lllustration 6.14, pops up:
There are 2 options for printing from MCT 10 Set-up
Software. ¥ o
: . . — Output Languag, :
. Print project. o
Select Output Language IEngI\sh LI Cancel g
e Print selected folders. e ||
Both options are located under File in the main menu bar. — Changed Parameters Optians
Alternatively, select Print project by right-clicking the Project ‘® G e il Setups [

 Changed fram Factory Default

icon. Select Print selected folders by right-clicking the icon
for a folder within the project.

Select Print project to print parameter settings for an entire
project.

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

I PrintalllFalders under this cne
Al Parameters

Illustration 6.14 Print Options

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

Select this option to print all parameters or to print
changed parameters. Select between parameters:
. Changed from default.

. Changed from factory default.
. All parameters.
Options
Specify which set-up to print.
Groups
Select Groups to print selected parameter groups only.

Print Options Ll
 Output Language oK
Select Output Language: IEngI\sh LI Cancel
Groups <<
- Changed Parameters Options
" Changed from default Setups 1

" Changed from Factory Default
I~ Print all Folders under this one
+ All Patameters

Old Drives Group — Mew Drives Group

WOperation and display
wlLoad and motor
WReferences and limits
Wlinputs and outputs
[WSpecial functions

M Serial communication
M Technical functions

W Group 7

[¥iControllers

¥/ Comm. and options

VFrafibus

¥ Smart logic

V¥ Special functions

(W Drive information

[V Data readouts -

Illustration 6.15 Print Changed Parameters

1. Select the parameter groups to print.

2. Select Groups to return to the original
unexpanded print dialog box.

3. Click OK to print.
6.10 Update Database Information

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

When the MCT 10 Set-up Software database for a
frequency converter is outdated, the frequency converter
icon is shown with a red line through it and the Database
information fields show the message Not supported, as
shown in lllustration 6.16:

130BT672.10

8 Untitled - MCT 10 Set-up Software EXH
fle Edt Vow It Commmcat
D& E
T ek 2
Boeut c
B etheret

B sera

= Bosr Oiive Type [2200W
@ © e Votoge  [ai0V207
roge

el

DiiveSeies  [FE302 ot Suppored

it Supported

[Not Supparted

BsvoSW Verion [0670 i Suppored

Option A [G1 15 MCA121 Etheiel/P
Option8 o Optn
0pion COE0 o Gpton

[Nt Supparted

it Supported

[Not Supparted

Oplon C1E1  JiioOpton et Supparid

T Cods [FOZPAGT T

Divedddess fi
L 1
(= —

. You must
dowrlosd the dive rfo o use .

Dowrload dive nfo
DiveledSus [af  Refieshstaus

[For Heb, press F1

Illustration 6.16 Outdated Software Database

Update the database either by right-clicking the frequency
converter icon and selecting Download drive info, or by
clicking Download drive info. See lllustration 6.17.

T Untitled - MCT 10 Set-up Software.
Eile Edk View [nsert Communication I

BEX)

Options_Help.
®

13087718.10

Oive Sores [FE302 et Supparisd

- Diive Type  [220kW
B Feszzam Volage  [350V 2407
SWVersn 0633

NiotSupported

[Not Suppared
ot Suppored

Opion A [GTTSMCATZ] EtheeiP
Opion8 o Gpion
Pption CO/E0  No Option

[Not Supported

e Supported

Net Supported

Bpbon CI/ET i Opion

Type Code  [FCa02P2K2T2E 20HTBROOGRE

e Suppoted

bive Adds The dve s ot
G J download the diive in

o —
BusName  JG567

Password Protection

Dowrload dive info D
DiveledStaus [of — Reheshstatus

Illustration 6.17 Database Update

To commence reading from the frequency converter, select
Yes.

When reading from the frequency converter is complete,
the frequency converter icon no longer has a red line
through it, and the Database information in the right view
shows settings that are identical to the Connected drive
Information.

Also, the parameter settings are shown in capital letters.
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6.11 Update Drives Firmware Support in MCT 10 Set-up Software

MCT 10 Set-up Software can be updated regardless of the firmware version of the frequency converter.

Download upgrades from the Danfoss website www.vit-software.com and store them on a local disk drive.

o 4 . — —
-~*[Untitled - MGT 10 Set-up Software Select MCT 10 Update Fils ()] IS
Eile Edt Yiew Insert Communication SEEN Cptions Help Laok i |E:| Build 250 and other test files j = E- E

D& % Y ) 3

J @
£ @ Mebwork Fecent -
&
Update Drive support ... . '\.

Desktop

My Documents

My Computer

My Network  File name: [57.06 patchupa -l Open
Flaces
Files of tupe: [MCT10 Update Patches -.upd) | Cancel

Illustration 6.18 Update MCT 10 Set-up Software

NOTIC.

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

6.12 Software Compatibility

MCT 10 Set-up Software project files can open legacy version project files. Table 6.1 shows an example.

Software versions of MCT 10 Software versions [ Compatible
Set-up Software and frequency |of MCT 10 Set-up |v/X
converter in existing project Software

file
2.00 and 2.01 2.02 v
2.02 and 2.51 2.00 X

Table 6.1 Opening Legacy Versions

When MCT 10 Set-up Software has been updated, project-files saved with newer version firmware can be opened and used.
This scenario is shown in /llustration 6.19.
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Upwards compatibility > E
wn
Save a =
Sav sav\ \ 8
MCT 10 Set-up Software MCT 10 Set-up Soft
Version 2.00 «MCT 10 Version 2.00 8 e “”2 0% War® o MCT 10 Version 2.02 oMCT 10 Version 2.00
. eFirmware 2.51 ersion 2. e Firmware 2.51 eFirmware 2.51
Supports: Supports:
Firmware 2.01 Firmware 2.01
Updates: Firmware 2.03
Firmware 2.03 Firmware 2.51
Firmware 2.51
Compatible
Compatible
Firmware 2.01 Firmware 2.01
Also supports: Firmware 2.03
=== Firmware 2.03 Firmware 2.51
Firmware 2.51
lllustration 6.19 Use Updated MCT 10 Set-up Software
To establish connectivity to a frequency converter with N
: i i i [about x| =
firmware version 1.10, it is required to modify the MCT 10 A ¥
. . n
Set-up Software drive database mapping to firmware \LT® Mation Cantriol Tol &
version 1.05 as reference. et P e 2

Wersion: 3.26 [Build 3116]

. Start the MS Explorer and open the path C:
\Program Files\Common Files\Danfoss Drives
\SharedSource\

e Open the text file ss_version_mapping.txt in _Ewotogiies | _ Deisce | x|

Notepad by right-clicking the file and selecting

Copyright [C] 2001 -2016 Danfozs Drives

‘when reparting an enor, pleaze include the following information:

Edit.
dit T
° Change Patches installed: —
o \ . . . . 7AS/2016 104745 pud
"Series="FC-202"A0C="01.10"Database="01.10" to 742042016 09:27:08 pud
742042016 094225 pud
Series="FC-202",A0C="01.10"Database="01.03" 7/21/2016 14:52:48 database files read from drive

7212016 15:06:19 FC_102_04_42
8/25/201611:28:16 pud

. Save and close the file. £/26/2016 08554105 database files read from diive
8/30/201612:35:06 pud
H - 8/30/2016 12:36:02 database files read from drive
To find out if the MCT 10 Set-up Software has been 8/30/2016 12.43:33 database fiks read from diive =
updated, check the information in the About box. This box 4| | 3
shows the actual MCT 10 Set-up Software version. See (Bar o Dt |

llustration 6.20.

NOTIC

System information can be copied directly to the
Windows clipboard.

Illustration 6.20 Copy System Information
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6.13 Conversion Wizard

6.13.1 Match

It is required that database versions, power size, voltage
range, and option configuration of the source match the
destination frequency converter. Differences can be
converted using 1 of the conversion wizards available in
MCT 10 Set-up Software:

. VLT to FC series conversion.

. FC to FC series conversion.

NOTIC.

If the parameter database of a source frequency
converter is different from the database on the
destination frequency converter, 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 frequency
converter to a VLT® AutomationDrive FC 302 with the
conversion matrix in the MCT 10 Set-up Software.

Read conversion

NS x
MCT10
Set-up software

Excel sheet template

Write settings

Read settings

130BT7703.10

VLT5000 FC 302

lllustration 6.21 Conversion

Conversion of multiple frequency converters

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

2. In the subsequent dialogs, select the frequency
converters for conversion.

3. When converted, a new FC 302 frequency
converter is created in the Project folder.

o
-~" THEM AFE Reihe.ssp - MCT 10 Set-up Software <
o
File Edit Wiew Insert Communication SUEEES Options  Help I':
=)
DSl & & oy Comere.. YRR
Netzwerk
= B Projekt
& @ THEHL‘LAFE 20 _HOKMY Update Drive support ...
= 5-IJI: [ Drive Seres
B == Al Parameters Trey
= mpark drive From Excel. .,
E Operation - Diive Type
= Load and mokar Viokage
|+ References and limits

lllustration 6.22 Conversion of Multiple Frequency Converters

6.13.2.1 Import Drive from Excel

Use this function to create an FC30x frequency converter
project based on an Excel sheet. Import of for example VLT
3000 settings from an Excel sheet into a new FC 302.

An example file is attached in MCT 10 Set-up Software
(vIt3000conversion.xls). This example file can be edited and
used for converting from VLT 3000 to FC 302.

NOTIC.

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

The converter tool can convert projects within the same frequency converter series, regardless of software versions, power
size, voltage range, and option configuration. It covers VLT® HVAC Drive FC 102, VLT® AQUA Drive FC 202, VLT®
AutomationDrive FC 302, VLT® Lift Drive LD 302, and all OEM versions based on the FC xxx series. Differences can be
matched by using the Conversion tables manager.

A conversion table enables conversion from:
. Online to online drive.

. Online to offline drive.
. Offline to online drive.

. Offline to offline drive.

2 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.

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.

I Untitled - MCT 10 Set-up Software
Fie Edet View [Inzert Cemmunicstion Teels |[Optians | Help

130BT724.10

D& & B o | Read From Drive Settings...
7= m_ﬁ ok ) Vinkte To Drive Settings..
H. Ethernet =
H Prefikus DPvi 1 Cermmunication fault tolerance.,
B Ress L ¥ Inline Edit
B rs485.2 v e e
E SaaiBae Update Alarms & Wamangs C O Tnnfsﬂflﬂgl E
I Project Import Settings.
Select Langusge... [ Enable Corversion Tabke Manager

Regional Settings_.. . -
Conversion Tables Path:

MCO305 Settings... £ 1 Program Fles\Comman Bles Dardoss

Project properties .. Crivves \SharedSour ce'Comer sionTabies =

Converter toc! Settings... _ﬂ [ (a3

Illustration 6.23 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.
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6.13.4 Conversion Tables Manager

Access the Conversion tables manager, as shown in
Illustration 6.24, through the MCT 10 Set-up Software tools
menu.

Conversion Tables Manager ==

Conversion Tables: Preview:
-Source drive

Series

Major Software version -

Minor Software version -
Power size
Woltage range
Option &
Option &
Option CO
Option C1
~Destination Drive
Series
Major Software version -
Minor Software version -
Power size

Voltage range

Option A

7 Option B
rew... | Edit Delete |

Option CO
Option C1
Import...

130BT721.10
Illustration 6.24 Conversion Tables Manager

The dialog is divided into the following sections:
. A conversion table containing the list of
conversion tables in the database.

. A preview pane.

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

Exporting tables

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

The conversion can be as follows:
. Drive series based on the FC 102/FC 202/FC 3xx
platform

. Software version (major and minor)
. Power size

. Voltage range

Create new conversion tables

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

NOTIC

When using the right-click option, it is only possible to
configure the information of the destination frequency
converter. Furthermore, parameter group 19-** User-
defined Parameters is not converted. These settings are
configured when writing from source to destination.

Drive Conversion == 2
IN]
Source drive Destination drive N
Series C Series C =
Software version 04.40 il Software version 05.84 e %
Power size 1. 10KW it Power size 1. 10KwW bus!
Voltage range 200v-240v ~|| | voltage range
Option A o Option >|| | optiona acaiziEthertierir B4
Option B No Option * Option B Mo Option fud
Option CO Mo Option * Option CO Mo Optian =
Option C1 o Option ~|| | optonc1 o Option -

lllustration 6.25 Drive Conversion

Editing tables

In the Drive conversion view, enter the information for
source and destination frequency converters. 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 frequency converter series, software version, power
size, voltage range, and option configuration. The MCT 10
Set-up Software is not able to find and load incompatible
conversion tables. After loading or creating the conversion
table, it is possible to re-edit the table or to convert the
source frequency converter and store the converted
frequency converter in an offline folder.

Formulas

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

Color |Description
code

Red Difference between source database and frequency

. Option A converter. A formula is required before changes can be
. applied to the frequency converter.

. Option B -
Blue Difference between source database and frequency

. Option CO converter. The formula is ignored and changes can be

N Option C1 applied to the frequency converter.
Table 6.2 Alert Color Coding
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NOTIC.

If a formula is applied to all alerts, the source parameter
database can be converted to the destination parameter
database without any further configuration.

= | o
Conversion Table @l 5
~
—Source drive 1~ Destination Drive - g
Series Fc-302 Series Fc-302 -
Major Software version 04 Major Software version |5
Minor Software version ] 40 Minor Software version | a4
Powver size [1. 10w Power size 1. 10Kw
Yoltage range |200y-240v Yoltage range 200v-240V
Option A o Option Option A MCA121 EtherNet/TP
Option B o Option Option B Iio Option
Cptian €0 Mo Option Cption C0 o Option
Option C1 o Option Option C1 Mo Option
Filters:
W Filter by alerts [ Filter by changed items
= ] source ID ] destination ID ] formula ] comment -
(m 030 ignored parameter does not exist in the source drive L
m 031 ignored parameter does not exist in the source drive
i 032 ignored parameter does not exist in the source drive
m 104 ignored parameter does not exist in the source drive
F 137 137 default destination parameter is setup-indipendent
i 154 ignored parameter does not exist in the source drive
m 158 ignored parameter does not exist in the source drive
m 155 ignored parameter does not exist in the source drive
il 211 211 default destination parameter is setup-indipendent
m 218 ignored parameter does not exist in the source drive
(m 332 ignored parameter does not exist in the source drive
n 333 ignored parameter does not exist in the source drive
[} 04 immerad maramatar dase mat svict s Hhe cnneee drive i
1| Ll | L
_J load an existing conversion table
Cancel ‘ oK |

Illustration 6.26 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 setting for red alerts).

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

. Ignore this parameter. Default setting for blue alerts
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Each formula applied can be associated with a comment containing a user-defined text. The comment is optional to each
alert.

Formula Editor [eE3m]

4, destination parameter is setup-ndipendent

130BT725.10

Source Parameter:

zetup values: chioice list:
ID: 137 setup ] value w... | description
Mamiss d-axis Inductance (Ld) Setup 1 0.0 -- parameter is not a choice-ie
§ Setup 2 0.0
min Yalue: 0.000000 Setup 3 0.0
max Value:  1000000.015000 Setup 4 0.0
Default Value: 0.0 | m : i L :
rDestination Parameter:
setup values: choice list:
ID: 137 setup | value v... | description
Namis: d-axis Inductance L) Setup 1 0.0 -- parameter iz not a choice-i
: Setup 2 0.0
min Yalue: 0.000000 Setup3 0.0
max Value:  1000000.015000 ey Ah
Default Value: 0.0 it il | ]| i | )

r—Formula:
(" Destination Parameter is set to Default value

(" Destination Parameter = Source Parameter ID:
i Destination Parameter = Source Parameter = 1

{* Destination Parameter = [10000.0 edit (if choicelist, type the numeric value)

- Ignore this parameter

Comrnent: -
User defined text

Illustration 6.27 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 frequency converter, MCT 10 Set-up Software uses the
following as search criteria:
. The frequency converter series.

. Major software version.
. Power size.
. Voltage range.

. Option configuration.

With the proper conversion table in the database, any frequency converter 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-
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up Software uses the minor software version to find the closest match. Only 1 frequency converter can be written
transparently to the destination.

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

6.13.4.1 Convert Offline to Offline/Online to Online

Writing between 2 offline or 2 online frequency converters is done as follows:
1. Mark the appropriate number of set-ups from All Parameters.

2. Right-click and select Copy.

3. Paste the parameters in the destination frequency converter folder.

File Edit View Ims=t Communication Teels Options Help
Ded *»bR &MY B0 &8

= il Metwork | FEr—ry | Smbiam 3 |U||il &
B &themnet o Cut Curl+ B |
B Profibus D81 1 Bns CtrleC !
B :5435& | Regicnal Settings Carl+
s | Opersting State at P
! SerialBus Read From drive ...

=B Pru]efl- Wirite to diive .

B W e

All Parareters

3

Remeove Colurmnz)

o Bl T Customize Columns ...
A+ Smart Logic | Readout: Linked Set- Apply Parameter View Settings...
- [ Fo02vs s Readaut: Linked Set

All Pararneters
£, Alarms
4*} Smart Logic

£}

0134 | Readout: Linksd Set-.. Filter Pasametes ..
| PR e | AnAAMAA hex AAARALRARE
Speed [RPM] | peed [RPM] | Speed [RPM]
" B ticecr Current
Power [kiV]
Frequency
Reference %
1

My Peszcnal Menu

Copy the selection and put it on the Cligboard

I Untitled - ACT 10 Set-up Software EF=ngen ]

lllustration 6.28 Offline Online Conversion

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

130BT727.10
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6.13.4.2 Convert Online to Offline/Offline to Online

NOTIC

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

Write from online to an offline frequency converter by right-clicking the offline frequency converter and selecting Read from
Drive as shown in lllustration 6.29. MCT 10 Set-up Software recognizes any difference and automatically applies a matching

conversion table.

B Untitled - MCT 10 Set-up Software == | 2
[}
File Edit View Inset Communication Tools Options Help Q
e y SSradng ) 3 | T o ng =
OwEd &8 il o ? B o g
= Metwerk -
ﬁ E EEFaTicE B § . Connected Drive Infarmation Databaze Information
B, Profibus DPv1 1 Drive Series | [FC-a0z
B Rs485.1 Power Size [ 110K
B, Rs485.2 il
B, SerialBus oltage | |200y-240
= E Use1 Bazic SW Version || ]05_84
- B 1 FC-3021.10KW 200v-240v Option& | [MEAT2T EtherNet/IP
=l @ Project ——— | 1
i phian Mo Option
= E E‘“ MNew 3 - =
DOption CO | {Ma Option
Print Selected Folder(s)... E /
: Option C1 ] |N0 Option
Edit setup names :
Type Code | |FC-302P1K1T 2E 20H 1 BG4S
Read from Drive
Wiiteito D Drive Addiess 1
Compare.., Bus Name ]USE 1
Appl e Region  |International (50Hz]
Convert Drive.. Last synchronized |
Cut ot
Copy e
Paste
Delete
Rename 9
Load motor data...
Properties
I
Read values from the drive
lllustration 6.29 Offline Online Conversion
Make sure that the offline frequency converter connection properties correspond with the online frequency converter.
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7 Diagnostics

7.1 Alarm, Warning, and Fault Log Readout _

File Edit Yiew Insert Communication Tools Opkic File Edit View Insert Communication Tools Options
DS H| % & e|5E]% SEEIEER

=] =

Features from version 2.0, MCT 10 Set-up Software
support:

Metwark
= . serialcom

Metwork.
= B erialCom

130BT673.10

. . - 4; FC-302 0.55kW 300V-500% < FC-302 0.55kW 380v-500V
o Readlng out aIarms, warnings, and fault |OgS of EIE 5 WLT 2615 2000240 e B 5; WUT 3615 2000-2400
! = BE &; LT 5001 200v-240v

£; WLT S001 Z00Y-240%

i = all Parameters
Alarms
i e EL SyncPos
S 7; VLT 5001 200v-240v
- O Preject

ki
(- O Project

the online frequency converters.

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

o Investigation of the fault log for previous trips. lllustration 7.1 Frequency Converter with Active Alarm or

. Gathering and storing events in the project file Warning

for later evaluation.

. Sending the project file to a remote specialist for

' o Expand the frequency converter and click the alarm/
further investigation.

warning icon.
7.2 Localization of Alarms and Warning

Name Icon
After a complete scanning of a drive network, the MCT 10 Active .
Set-up Software indicates if the connected frequency alarms/ %ﬁ
converters have active warnings or alarms. Both warnings warnings z
and alarms are indicated by a ! in front of the frequency - -
ter icon No active g
onver . Kl
conve alarms/ &
warning :
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130BT674.11

-~ b_232_graph - MCT 10 Set-up Software =ol=]

+ ¥

File Edit “iew Insert Communication Tools Options Help

AR LY

DESE| LR &%

B @ Network
=B . SetialCom Alarms
3 4; FC-302 0,55k 3804-500 Date Read | Time Fead | Op, Hours At Read | Code | Alarm Text
Fﬁ 5; VLT 2515 Z00W-240
I]I: 6; VLT 5001 200W-240%
&ll Parameters
Blatmns
- &5 SyncPos
IE 7; uLT 5001 200v-2400
(] St i
- 0 Project wWarnings
Date Read | Time Read | Op. Hours At Read | Code | ‘Warning Text
dec-07-2004 12:53:01 1726.6 44 Encoder loss
Fault Log
Date Read | Time Read | Cp. Hours At Read | Code | FaultLog Text | Yalue | FaultLog Time |
dec-07-2004 12:53:01 1726.6 g Undervoltage 196 1726.0
| | o
For Help, press F1 s
1 The date when information was read from the frequency (4 Warning/alarm code
converter
2 The time when information was read from the frequency |5 Name of warning/alarm
converter
3 The number of hours run

Illustration 7.2 Alarms, Warnings, and Fault Log View

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

. Value

. Time

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

NOTIC

The actual time when a fault occurs is not indicated.

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 57



Dt

Diagnostics VLT® Motion Control Tools MCT 10 Set-up Software

7.3 Storing Alarms/Warnings in Project Files

Before alarms/warnings and the fault loggings are stored into the Project File, enable the function in MCT 10 Set-up
Software. Select Options=>Update Alarms & Warnings, as shown in Illustration 7.3. The MCT 10 Set-up Software now automat-
ically reads alarms, warnings, and fault loggings at every read from/write to the frequency converter.

+~" b_232_graph - MCT 10 Set-up Software 1Ol x|
File Edit Wiew Insert Communication Tools | Opkions  Help

DS > 2 B|Z|% l_ Read From Drive Settings. . | & ',|

E‘ _____ % P~ Write To Drive Settings... =]

=R E SerialCom Carnrunication Fault tolerance. .. Conmected Drive Information [ atabaze Information

4; F
2 S T 2A15 Z00v-2400 Inline Edt : FC-a02 [Fcanz
!5_"5 6; ULT 5001 2004-2404 v Update &k
+- IR 73 VLT 5001 200%-2404 : 055K
@ Project Seleck Language. ..
Regional Settings. .. ony-a00m |38W-50W
| Basic S Version  [01.23 Jo1.23
| Ophion & |D1.'I'I Prafibus DF W1 IF'rofibus DP %1
| Option B [00.00Na cptior: |Ha aption
| Option € [00.00Na cptior: |Ha aption

Type Code |FC-3IJ2F'K55T5E2DH‘I e I

| Drive Address [ —

| Drriver M ame ISerialCDl‘ﬂ

| Region II ntemational [50Hz)

| of

1308754510

1 | >l

lllustration 7.3 Update Alarms & Warnings

7.4 Handling the Alarms and Warning
Loggings

MCT 10 Set-up Software allows more than 200 alarms and
warnings for each frequency converter in the project. The
loggings can be individually cleared. 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 frequency converter is unaffected by
this handling.

=lalx|

s help
LA O

Alarms

E] Hietwork
Seriaicom

DateRead | Time Read | Op. Hours AtRead | Cade Al Text

warnings

DateRead | TmeResd | Op. Hours AtRead | Code | warning Text
dec07-2008 0149114 " Encoder loss
decora  Disem  172ns “

decOF20M4  DIMB2Z3 17273 “ Encodier loss

Fault Log

DateRead | Tme Read | Op. Hours At Read | Code | FauLog Text ['au.. | FeultiogTime.
072004 DLATZI 17203 & Undervokage 15 17260
G070 o2l 1722 8 Undervokage 196 17260

< [ >

For Help, press Pl

VA

NOTIC

There are redundant alarm entries in 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.

1208T549,10

lllustration 7.4 Loggings

7.5 Scope Function

The scope function supports monitoring and diagnosing of
parameters. The function polls parameter data and
dynamically shows the polled data as a curve graph.

The scope function provides 2 different channel types to
sample parameters:
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. PC polling channel - Channel selected when the

Add Channel ==l o
PC SW requests the parameters from the o
frequency converter. The channel does not have i Netwark g
any time limitation, the buffer size is user config- B Prc-iectlzl i
urable and corresponds to the number of & Soope 1

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 frequency
converter. Recommended for continuously PC Palling Channel Diive Feal Time Channel
monitored applications requiring high and precise
sampling rates. It is required to set up a trigger
event for the frequency converter to start filling

up the buffer with samples. D | Mame -
1800 Operating Hours
1801 Funning Hours

Farameter

i i - - 1502 khéh Counter
7.5.1 Activating the Scope - MCT 10 Set-up ek Lounter
Software 1601 Reference [Uri] .
1RM* Feferanra ¥
Insert a new scope from the Insert menu or by right- Cancel
clicking the Project folder, Drive folder, Regular folder, or
Drive lllustration 7.6 Add Channel

" MCT10_graph - MCT 10 Set-up Software Adding text notes
e el IR bR S Ten O D Insert additional text for later usage to each scope folder
Dol »2R(&% s eV E De such as the type of frequency converter monitored,
:: %ﬁ;" [iCe T — diagnostic help text, and so on. Text notes are added by
w- o I - right-clicking the Scope folder and selecting New=Text
il D i;:f;lder note. The default text can be changed by right-clicking the

S e text note and selecting Rename. Several text notes can be

e o Db added to the same scope folder, as shown in
e Illustration 7.7.
ZOMpare: .,
Apply Parameter Yiew Setbings.., + % Netwaork, .‘2
= B Project S
L] = = Scope 1 FE
Copy note| User Comments 1 g
Paste notel User comments 2 «
note| Mote 3: 02/10/11 13:14:57

Delete o .
Rename o Illustration 7.7 Text Notes

5
Propetties 'ccn)_:

]

7.5.2 Configure the PC Polling Channel

Illustration 7.5 New Scope

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

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

The first-time Scope folder is selected, the Add channel
dialog pops up. From this dialog, select the frequency
converter to monitor. Then, depending on the frequency
converter series, select the type of channel to collect
samples from.
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NOTIC.

Add Channel ==l
S MCT 10 Set-up Software stores the values even if they
[+ ﬁ Metwark = cels ..
) @ are not shown within the visible area of the curve.
= A Project =
.
e B8 Soope 1 o
Add Channel ==l S
O
©
Signal | AProject\FC-30211614 {Motor Current} 3
Mame | ‘Motor Current: 1614
A fdiv 1 ﬂ Position o =
PC Poling Channel & Drive Fleal Time Channel Color - El 7 Marker
oK | Cancel |
Parameter
10 I ame -
1612 Motar Yoltage lllustration 7.9 Storing Values
1613 Frequency
1615 Frequency [%]
1616 Torgque [Mm] 3 Defi h . b ical li
1617 o [RPR1 - . efine the position number (vertical zero line on
the Y axis). If there are several signals on top of
Cancel Hext each other, it is useful to have them plotted
rt.
Illustration 7.8 Parameter ID and Name apart
4, Set color and tick Marker to differentiate the
different curves in a black and white printout.
1. Select a parameter in the parameter list and click Each curve gets a marker as box, triangle, cross,
Next to update the Add channel dialog. and so on.
2. Configure A/div (value/division). 5. Click OK to generate the curve graph.
B Untitled - MCT 10 Set-up Software [ol[& =]
File Edit ¥iew [Insert Scope Communication Tools Options Help ﬁ
D & S T B §
=58 @ Network =
¢ . Horwn :Motor Current:1514 Emply 5
i H. Serial -
] & Project
[ [l FC-302

Polling Color Name | Signal | Units/Div | Position
CH1 I votor Current: 1614 Yoot\Project|FC-302116 14 {Motor Current} 1.0000 0

For Help, press F1

Illustration 7.10 Generate Curve Graph
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Right-click the channel box to open the Add channel dialog
and add extra channels.

. O
Add Channel g| g
O
, =
+ ﬁ Metwork, L\}’ §
= B Project
E 1; FC-302 0.55kMw¢ 2000-240 97.05
4

PC Palling Channel + i

Parameter

D | M anme »

1500 Operating Hours
150 Running Hours
1502 kwh Counter
1600 Control ‘word

1601 Feference [Unit]
1RN7 Peferamra %

Cancel ‘ |

Illustration 7.11 Open Add Channel Dialog

7.5.3 PC Polling Channel Properties

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

specify:
. General parameter sample settings.

. Sample trigger settings.
. Cursor settings.
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.

o
Scope Properties EX3) =
. ) : R
General |T|-igger | Cursor | B
R
Time Base -
SEC/DIV = Time: Format hhnnss:zzz hd
Buffer Size 1000 5‘ Trigger Pos. |0 5‘ [4]
Polling Rate
{* Specify 100 =
" Asfast as possible

o ]

Cancel | Help

Description | Format Value range

0.0001-
1.000.000.000 s

SEC/DIV Time base on the X-axis

Time format | Year, month, date, hour, -
seconds, and milliseconds

Number of data sets in the 0-1.000.000
buffer

Polling rate |Time in milliseconds between 2 |-

Buffer size

samples

lllustration 7.12 Basic Scope Settings

NOTIC

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.

NOTIC

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.

Trigger

The trigger function starts the sampling of values only
when a certain value is reached. This reduces the need for
large buffer sizes. A trigger is also a valuable tool to see if
values cross borders where the frequency converter does
not store any warnings.

MG10RB02
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| - 7.5.4 Reuse of PC Polling Channel Settings
SEEEL I l Cursor| & Often the same settings are used when measuring with
 Trigger = the PC polling channel on more than 1 frequency
Source T Motor current converter. These settings can be reused either by copying

an existing scope folder or by reusing an existing one.

Lewel ID _I:
— Mode Slope
Auta | I Maorm ’7| Rising Falling |

The scope folder connection properties can be
reconfigured for another frequency converter in the
network by double-clicking an added channel. In the
Reconfigure Channel dialog, another frequency converter
located on the same or a different fieldbus can be

oK I Cancel Help selected.

. . . o
Trigger Description Reconfigure Channel o
functions x

2]
Source Source channel. - ﬁ Metwiark, 8
Level Level where the trigger has to be activated. H. DRt
Mode Auto starts the trigger automatically when Resume E gﬁ:ﬁ;;iﬂﬂ
All is pressed. The trigger line is set to the time H E Virtual Matwark
when Resume was pressed. Normal (Norm) activates B [ (2 FC-302 160.0KW 380v-480
the trigger when level and slope settings are I5. 3 VLT 5001 2000-240
fulfilled. BH 4 o202 0370w 3804800
- - | E; FC-302 1600k 3800 -4800
Slope Sets if the value must rise (source value goes from | 8 FC107 019K 2202404
low values to high values) or the slope must fall ¥ l-l'lll Lawy Harmoanic Dirive 1
(source value goes from high values to low values). + B Project
Illustration 7.13 Trigger Functions PLC Paliing Channel = i
Cursor
Parameter
Style defines the functionality of the cursor. The style D [ Meme -
contains 5 different possibilities: 1800 Operating Hours )
. Value XY - Shows the time and value of each 1501 Rurring Hours
signal at the cursor location. 1283 E\;‘;Trgil&’;ﬁ
e Value X - Shows the time alone. 1221 EEEE'EHCE [,_';'”it] -
. Value Y - Shows the value alone. Cancel Hest
. Delta X - Shows 2 cursors, and the time between

the 2 cursors is calculated. Illustration 7.14 Reconfigure Channel

. Delta Y — Works like Delta X, but this time the

difference between 2 levels is calculated. . .
7.5.5 Configure the Drive Real-time

Pointer position defines the default position when a cursor Channel

is inserted in Scope.

Drive real-time channel can be selected if the functionality
is supported in the frequency converter selected in the
network.

1. Select the relevant frequency converter.

1a Drive real-time channel opens the Scope
properties dialog.

2. Configure the channels depending on what the
actual frequency converter supports.
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4a  The trigger event.
Add Channel ExXE ,
g 4b  Logging mode.
+ % Metwork 5 . X
o B Project S 4c  Samples before trigger options.
FC-302 - °
B Scope 2 Drive Real Time Channel Properties [=3s] =
R
&
Logging Source Logging Interval [HH:MM: 55, zzz) 2
Channel 1 [1one - 00:00:00.001
Digital Input - ’7
Channel 2 | yralog Tnput 53 £0:00:00.001
Channel 3 |Analog Output 42 [m 00:00:00.001
Digital Output [bin] [T ’7
00:00:00.001
Channel 4 /MeN® Jid|
PC Polling Channel © Diive Feal Time Channel Trigger Event False -
Cancel | Mext | -
Logging Mode Log always i
Samples Before Trigger 50
Illustration 7.15 Select Drive Real-time Channel
Cancel
All available parameters are listed by parameter name. lllustration 7.16 Configure Sampling Mode
3. Configure the sample rate for each channel using

the time format HH:MM:SS:zzz.
4. Configure sampling mode through:

7.5.6 Using Advanced Triggers

NOTIC

The real-time channel trigger event utilizes the event available from the smart logic controller.

Example
The following example explains the set-up of a trigger, which triggers the collection of data in the frequency converter
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:
1. Select the smart logic group.

Select a comparator not in use, 1310.0, and set it up to motor speed.
Set Comparator operator 1311.0 to greater than >.

Set Comparator value 1312.0 to the required value.

vokh W

to log once on trigger.

Press OK to enable the set-up.

Set up the trigger event in the Drive real-time channel properties dialog to comparator 0, and set the logging mode
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- % Metwork 1D Name Setup 1 8
B E SEE'TD"F‘C 205 400K B0 1300 |SL Controller Mode off 5
Mo ' 1301 Skart Event Start command -
Bl = All Parameters : "
E Oper ation Display 130z Stop Event Crive stoppe
. E LoadMotar 1303 Rem=ek 5LC Lo Mok reset SLC
(®) Brakes 1310.0 | Comparator Operand Maotor speed
~—. Reference | Ramps 1310.1 |Comparator Operand DISABLED
8 Limits | Warnings 1510,2 |Comparator Operand DISABLED
ol
~ 4+ Digital InfCut 1310.3 |Comparator Operand | DISABLED
N % Ena::ng"m"lo"'t 1311.0 |Comparator Operator =
- §_| Controllers
1311.1 |Comparator Operakar equal
Carnrn, and Options 2 = (2qual)
. EE Can Fleldbus 1311.2 |Comparatar Operator {equal)
- 4} Smart Logic 1311.3 | Comparator Operator (equal)
~0  SLC Settings 1312.0 |Comparator Yale Frr.nao
-0 Camnparators 1312.1 | Comparator Yale 0.000
-0 Timers 1312.2 | Comparator Yale 0,00
-0 Lagic Rules 1912.3 | Comparator Yale 0.000
- Thekm-
lllustration 7.17 Smart Logic View
Drive Real Time Channel Properties =] |2 o
§ Drive Real Time Channel Setup [ExE| ;
= l’:
Logging Source Logaging Interval [HH:MM:S5,zz2] § RERCEEESE 'é

Channel 1 i 00:00:00,001 Wait for trigger event or user input. MCT 10 will pop up a dialog that allows you to
Brake Energy /s hd retrieve the Real Time log or wait for the trigger event to occur. Useful when 0
00:00:00.001 monitoring a frequently occurring event.
Channel 2 |None - e
Channel 3 |Mone - 00:00:00.001 Just configure the Real Tme log on the drive, do not wait for user input or trigger o
event. This allows you to set up logging on the drive, disconnect and return the
N 00:00:00.001 day after and retrieve the log file. Useful for monitoring rarely occurring events.
= :00:00.
Channel 4 1"°NE
Get the Real Time log currently an the drive. This allows you to retrieve a
Trigger Event - previously set up log. Note however that not all settings can be correctly deduced
2g from the log file, and that doing this may alter the current settings for this L

. osdiloscope.
Logaing Mode Log once on frigger v
Samples Before Trigger |257

Illustration 7.19 Real-time Log Style

lllustration 7.18 Trigger Event

To start MCT 10 Set-up Software logging, press Start
(resume) poll, which opens the dialog to define the real-
time log style.
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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.

o Appearance settings.

. Cursor settings.

Scope Properties ==

Drive Real Time Channel Properties |

Appearance | Cursor |

130BT783.10

Logging Source Logging Interval [HH:MM:SS 2z2]
Channel 1 ,—L| ’m
Channel 2 [Nore ] 00:00:00.00
Charnel 3 [Nore =] 00:00:00.001
Charnel 4 Noe 7] 00:00:00 001
Trigger Event W
Logging Mode ,W

Samples Before Trigger

SEC/DIV 1
Time Format

ol

|hh:nn:ss:zzz

QK | Cancel | Help |

Illustration 7.20 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.

SEC/DIV

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

chapter 7.5.2 Configure the PC Polling Channel.

Appearance
Each channel name can be renamed.

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

Cursor
The functionality is similar to the PC polling channel
functionality.

7.5.8 Communication Control

The Scope toolbar has 4 main buttons to control the
communication.

Control Button Function

Start (data & | MCT 10 Set-up Software scope

acquisition) % g starts collecting the requested

= | data from the frequency

converter network.

Stop (data — [ MCT 10 Set-up Software stops

acquisition) ) collecting data and there is no
communication to the frequency
converter network while the
scope part is active on the
screen.

Start (resume) all & | Activates the tracking

tracking l,.-""-n';,\.-l'u é mechanism. MCT 10 Set-up

Software starts the readout of
variables to the screen and to
the buffer. Variables are checked
up against the trigger settings. If
the buffer has been partially
filled (use of the Pause All
Tracking function), MCT 10 Set-
up Software continues to fill
data into the buffer.

Pause all tracking Deactivates the tracking. The

buffer remains at its current

TT°Z09190ET

state, no new data is shown.
The buffer pointer keeps its

current position.

Table 7.1 Functions of the Control Buttons

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
lllustration 7.21.

2\

sar et
EH T,

TT°69b180£T

Illustration 7.21 Clear all Buffer for the Channel

Alternatively, the buffer can be cleared individually.
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7.5.10 Scope Storage

=
S
5
; oo WP . :
- ooo fi Enable scope storage or persistent data storage in Scope
m
- properties. In Scope properties, it is also possible to change
and select where data should be saved.
i .
Scope Properties é
Illustration 7.22 Individually Clear the Buffer 2
Y Dats Storage | Curser =
[C] Enable persistent data storage -
Name Description Icon Database:  C:/Users M ScopeData/Project My Drive /My Scope
Reset scope |Clears all buffers for the g ———————
P v § Open in new window
channel at once. This is more a
b g

convenient if many channels
are activated at the same
time, or if a new channel is
added to an existing track.

Before new values can be

added to a track, all channel [ oK ] I Cancel I I Help

buffers must be emptied,
since MCT 10 Set-up
Software requires that all

lllustration 7.23 Scope Properties

buffers have the same
amount of data. 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.

Export to Enables storing scope data
Excel in a file which Microsoft H

T1°896190£T

Excel can open. A Save file
dialog appears, making it
possible to store the file in
an appropriate location.

Open Enables storing scope data -
storage 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 scope |Open scope data saved on
history the hard disk. E g

viewer

66 Danfoss A/S © 10/2016 All rights reserved. MG10RB02



Smart Logic Controller Plug... Operating Guide

8 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 - and continues that way in up to 20
different steps until it returns to step 1 — monitoring the
first specified event.

The 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 forms
logic expressions that control the frequency converter
logically in any application.

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

For the VLT® HVAC Drive FC 102, the MCT 10 Set-up
Software provides the following plug-ins:
. Clock features.

. Preventive maintenance.
. Time-based actions.

NOTIC

Consult the relevant design guide for detailed
information about the frequency converters.

9.1 Clock Functions

MCT 10 Set-up Software enables set-up of the clock
features.

The clock features are grouped in 2 sublevels:
. Date and time.

. Working days.
9.1.1 Date and Time

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

. Set date and time.
. Daylight saving time.
. Enable clock fault.

9.1.2 Working Days

Define the working days for time-based actions as follows:
1. Select First day of the week (Monday or Sunday).

2. Select working days and non-working days.
3. Set additional working days (maximum 5).
4. Set additional non-working days (maximum 15).

Display format in LCP

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

Set date and time

Change the date and time in the FC 10x 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.

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

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

Enable clock fault
If the clock is not set up, the frequency converter shows a
specific warning. Enable or disable the clock fault function.
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* Untitled - MCT 10 Set-up Software [ =10] ] 9
File Edit View Insert Communication Tools Options Help §
3 Pt ¥, =
DeE 2R 8r-EEmeY @oeb i+ 2
= @ Mebwark, ) ) ) ) 2
B, serialcom r—Working and Mon-working days For Timed actions
= @ Project
= fifl fetoz First day of the week s Il-londay vl
+- 1= Quick Menus
+- 1= All Parameters
é Alarms Waorling days Mon-working days
= Clock Functions —_— —
~o  Date and Time ?S::da; SSMI‘?Y
-8 Wednesday > |
%, Preventive Maintenance Thursday
57 Timed actions Friday
4+} Smart Logic <
Additional Working days Additional Non-working days
10,12.2005 1.1.2004
11.12.2005 Select additional Workingf Mon-working dates 1.1.2005
17.12.2005 1.1.2006
158.12.2005 o £3.12.2005
7.1.2006 January 2006 O 24.12.2005
Tue \Wed Thu Fri_Sab_Sun 25.12.2005
o o n o a1 26.12.2005
6 27 28 2% 30 31 1 > 27.12.2005
304 5 6 7 &R 28.12.2005
011 12 13 14 15 25122005
= 17 18 19 20 21 22 = 30.12.2005
24 25 26 27 28 29 31.12.2008
31 1 2 3 4 5

Save Cancel Help

For Help, press F1

Illustration 9.1 Define Working Days

NOTIC.

Additional working dates and non-working dates include the year and must be updated every year.
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9.2 Preventive Maintenance

The preventive maintenance feature supports the planning of periodic maintenance of both the frequency converter and
other technical equipment. If the defined date and time of a preventive maintenance are passed, the item is marked red.

[ Ciniled T w0 s safiware -lojx| o
Ble Edb Vew [msert Commurication Tosls Options Help S
Dol t2R & hrEE TV ECOR: 8 g
= B Network Mo Application kem | Atian | Tine-based | e ot Tirme [ienallh) || ©
B seriviCom I |Pan bearings Fisplare Disbe & Tine 200%-11-03 12:137:55
ol | P@Eﬁ:m z |Tenperaure ransmier  Ranew Oparating Hours 3
] . A UD 4 : Licence Rasnerey [habe B Tims 2005-11-75 12:39: 38
: EE mm E Fan bak InspectjChack Running Hours 9
& dlanms |5 |Metor bearings Gean SperatingHours N
+ Clack, Functions & |
Preveentive Maintenance 17
Timed Actions 8
4+} Smaet Logic |
10|
Tl
12 |
13 |
14
15 |
16
17 |
18 |
18|
o |
1 | =]
For Help, press Fl [ - =
lllustration 9.2 Preventive Maintenance
1. Double-click the cells in the right view to specify application item, action, and interval.
2. Reset Maintenance Word (parameter 23-15 Reset Maintenance Word) and write to drive.

NOTIC.

The clock parameters (parameters in the Clock functions folder) must be programmed for preventive maintenance to

function correctly.
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9.3 Timed Actions

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

" Uit bl - ST 100 Sek-1m Sailtware 1 =101 x| °
Fie Edt Vew [nest Commuricstion Tooks Options  Help =)
D@ U (B[S s Em Y 8008 I B
3 Time 28 fiction | OFF fiction [ [ oH Time | CFF Time | R
Acton 1 - 41 Lelect: setup 2 Zelect sebup 1 ionday 122440 Vhod4-08
= Acton 2 - A2 Select preset ref. 2 Sefect setup 1 ‘Working dwys 174508 CA:4E:18
Acon3 A3 |Seledpresstref. | SeecisetupZ  Worewodking days | 05:45:51 [i7aes |
Ao+ - &4
Adion5 - 45
Adion 6+ A5
Adion 7+ &7
Achon § « A5
1+1 Smart Logk s
Acton 10 - ALD
soe | cancel | pelets | nep |
of 1] 2] 3| af s & 7] o] 9] m|1z[1a] ] a5]16] 07 18] 18] 20| 0 | 22| 23] 2
Morday a1
Az
Tussday  [A2
Wedrmsday |AZ
Thursday | AZ
Fridany Az
Sstorday |3 |
ndy a3
1l |
Fur g, prass FL e I
lllustration 9.3 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.

NOTIC

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

Actions, which can be programmed, are the same as known from the SLC (smart logic controller), see chapter 8 Smart Logic
Controller Plug-in.
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10 Multi-Motor Plug-in

10.1 Multi-Motor Plug-in

In applications where 1 frequency converter 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 frequency converter or offline for
download later. Find the relevant parameters in parameter
group 24-9* Application Functions 2.

NOTIC

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 frequency converter continuously checks if
the total motor current is below expected value, which
indicates situations where:

. One or more motors are missing/disconnected.

. One or more fans are loose.

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

. A rotor is locked.

. A fan touches the housing.

NOTIC.

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.

10.1.1 Defining Curves and Thresholds
10.1.1.1 Normal Operation Curve

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

1. Measure normal operation currents on 5 different
frequencies.

2. Insert the frequencies in Normal operation current,
see lllustration 10.1.

Mormal Operation Currents ;
10 Hz = 0,00A e %
20 Hz = 0,00A e
30 Hz = 0,00A =
40 Hz = 0,00A e
&0 Hz = 0,00A e

Illustration 10.1 Normal Operation Currents

NOTIC

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

NOTIC.

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.

72 Danfoss A/S © 10/2016 All rights reserved.

MG10RB02



Multi-Motor Plug-in Operating Guide

10.1.1.2 Threshold

Measured points show normal operation curves. Settings in
Motor data, see lllustration 10.2, define the threshold of the
upper and lower limits.

Motor Data >
Mumber of motors 4 = ‘%
Tolerance 20 o4 -

Illustration 10.2 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
to the highest measured current.

NOTIC

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.

10.1.1.3 Coefficients

Locked-rotor detection and Missing-motor detection, see
Illustration 10.3, show parameter values exactly as they are
written to the frequency converter. The values are
synchronized automatically.

Locked Rotor Detection Missing Motor Detection ;
24-55 Function Off - 24-50 Function off - g
24-96 Coeffident 1 Cubic 0,0000 24-91 Coeffident 1 Cubic 0,0000

24-97 Coeffident 2 Quadratic 0,0000 24-92 Coeffident 2 Quadratic 0,0000

24-98 Coeffident 3 Linear 0,0000 24-93 Coeffident 3 Linear 0,0000

24-99 Coefficent 4 Constant 0,000 24-94 Coeffident 4 Constant 0,000

Illustration 10.3 Locked Rotor Detection and Missing Motor
Detection

NOTIC

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

10.1.2 Modifying Curves

Changing the frequency of a measured point moves the
point along the defined curve. As the point follows the

previously defined curve, the change of frequency only

causes a slight change to the curve.
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11 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.

3 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 frequency converter
output and on/off control devices.

. Extended cascade controller
Allows more devices to be applied to the control
circuitry and offers additional 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
utilizing 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.
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11.1 Preconditions

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.

select which setup to be

Preconditions lSet—Llp ] System Optimizing ] Service l

r

™ Closed Loop

I~ Level Contral
(increase speed at increased Feedback signal)

T

General

configuration <
" Internal Setpaint

(* External Setpoint

CR—

Setpoint and Feedback unit tvpe

~/

Setpoink AIs3

i

Signal type | 0- 10Valk «
Setpaint High: | 1500.00 5P Highp--om-"x

Sekswitch on oo jocation
control board

Setpoint and

feedback Setpoink Low: | 0.00 5.F. Lowr
AT55 AISS
Lewr Hizh
AIS3 |glg? AlS3 | 10,00
Lowy; High:
Min Reference: | 0.00
\ Live Zero Time Cuk Function |Off ﬂ
Digital input For law level signal
Digital input Digital If0 mode |PMP - Active ak 24 =

Illustration 11.1 Preconditions

Save Cancel
[I Al53
—
DI32 Al54
— -
Laver Javel Feadback
1 '
— P
—y \
—t
Feedl:-ack":,‘154

m‘ et switch an Shiow location
¢ contral board

Signaltype [ 0-10WYalk -
Feedback High: 100.00
Feedback Low: | 0.00

AT54 AT54

Low High
AIS4 |glg? aI54 | 10,00
Lowy; High:

Max Reference: | 1500.00

v Enable Terminal 53 Live Zero

¥ Enable Terminal 54 Live Zero

DI 32 |Mo operation -
External Interlock Delay

130BT735.10
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11.1.1 General Configuration

‘(2
5
Closed loop is the configuration mode of the frequency Al53 E
[=3
converter. Enabling or disabling the checkbox changes the \ o
parameter 1-00 Configuration Mode parameter.
Options Parameter 1-00 Configuration Mode
Enabled [1] Closed loop Alo4
Disabled [0] Speed open loop —
Table 11.1 Closed Loop Checkbox Options
L
Level control configures the inverse mode of the PID —
controller. It causes the frequency converter output P
frequency to increase when the feedback is greater than —
the setpoint reference. If the checkbox is disabled, the PID
!s configured to normal control. Digital I/O mode and DI 32 lllustration 11.3 General Configuration
is enabled.
2 The setpoint is used in closed loop as the reference to
O
B compare the feedback values. It can be offset with the
3 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 the user to switch
between a preset- or an external setpoint.
Setpoint and feedback unit type configures the pressure
L unit for the closed loop setpoint and feedback. The
— pressure unit can be defined in:
! . %.
. mbar.
Illustration 11.2 Level Control . bar.
. Pa.
. . . kPa.
Enabling the checkbox configures the PID to inverse
control and digital I/0 mode and DI 32 are disabled. The . m WG.
frequency converter graphic is updated to reflect the . psi
general configuration.
. Ib/in2.
. in WG.
. ft WG.
General configuration affected parameters
. Parameter 1-00 Configuration Mode.
. Parameter 20-81 PID Normal/ Inverse Control.
. Parameter 3-15 Reference Resource 1.
. Parameter 20-12 Reference/Feedback Unit.
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11.1.2 Setpoint and Feedback To receive notification of a missing or defective transmitter,
define live zero among the functions:

Configure the analog input used as setpoint and feedback. ° Off.

The general configuration assumes the Al 53 (analog input . Freeze output.

53) is used for the setpoint and the Al 54 (analog input 54)
used as feedback. The signal type can only be changed

from current to voltage input with the switches on the . Jogging.
control board of the frequency converter. Click Show
location to see the specific location on the frequency

. Stop.

. Maximum speed.

. Stop and trip.

converter.
. Select set-up 1.
- - o . Select set-up 2.
Analog Input Mode .% 8 e Select set-up 3.
o
@ e 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/O system. As default, both
checkboxes are enabled.
Setpoint and feedback affected parameters
. Parameter 3-02 Minimum Reference
. Parameter 3-03 Maximum Reference
. Parameter 6-01 Live Zero Timeout Function
. Parameter 6-10 Terminal 53 Low Voltage
. Parameter 6-11 Terminal 53 High Voltage
. Parameter 6-12 Terminal 53 Low Current
lllustration 11.4 AI53 and Al54 . Parameter 6-13 Terminal 53 High Current
. Parameter 6-14 Terminal 53 Low Ref./Feedb. Value
Configure the signal type in accordance with the hardware . Parameter 6-15 Terminal 53 High Ref./Feedb. Value
switches. . Parameter 6-17 Terminal 53 Live Zero
. Parameter 6-20 Terminal 54 Low Voltage
ﬁl—’ . Parameter 6-21 Terminal 54 High Voltage

1308T739.10 1308T740.10

. Parameter 6-22 Terminal 54 Low Current

Push the switch to the left to [Push the switch to the right to

get a 0-10 V signal type. get a 0-20/4-20 mA signal type. * Parameter 6-23 Terminal 54 High Current

. Parameter 6-24 Terminal 54 Low Ref./Feedb. Value
Table 11.2 Hardware Switches

. Parameter 6-25 Terminal 54 High Ref./Feedb. Value
Setpoint high and Feedback high configure the analog input . Parameter 6-27 Terminal 54 Live Zero
scaling value corresponding to the maximum reference
feedback value. Setpoint low and Feedback low are used to
configure the analog input scaling value corresponding to
the minimum reference feedback value. The minimum and
maximum references are the lowest and highest values
obtainable by adding all references together.
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11.1.3 Digital Input configured. The type of pulse to trigger can be configured
from the digital I/O mode drop-down list.

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

11.2 Set-up

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 1w | select which setup to be Save | Cancel

Preconditions  Set-LUp lSystem Cptimizing l Service ]

130BT741.10

Basic cascade mode

Disabled j | J

Disabled
Basic Cascads Chrl
Mokor Alkernation only

lllustration 11.5 Configuration Interface for Parameter Group 25-** Cascade Controller
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11.2.1 Basic Cascade Control

Select basic cascade control to configure:
. Motor start.

. Pump configuration.

. Staging/destaging settings.

o
Preconditions  SEE-UP | Swsker Opkirnizing ] Service ] g
~
=
Basic cascade mode 3
Fiasic Cascade Chrl ﬂ | J
Mator Stark Direct an Line ﬂ
[ Enable Pump Cyeling
[ Fixed Lead PLII'I'IFI Mumber of puUmps z -
Staging/Destaging Settings |
-
- Il
s
P l"
Frr
lllustration 11.6 View of Basic Cascade Control Set-up Tab
View Description View Description
Motor start This view defines the configuration Enable pump This view defines whether the pump cycling
principle: cycling is enabled or not:
e Direct on line — each lag pump is cut in e Disabled - lag and lead pumps are cut
directly via a contactor. in to have equal operating hours for
e Soft starter — must be used for all fixed each pump.
speed pumps and can be used to e Enabled - lag pumps are cut in
replace traditional contactors. When according to the first-in, last-out
using soft starters, a delay is added from principle.

staging signal occurs until staging takes
place. The delay is required, due to the
ramp time of the fixed speed pump.
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View

Description

View

Description

Fixed lead pump

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

Illustration 11.6. 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
over a long time, corrosion may become an
issue. When it is configured for alternating
lead pump, select Alternation details to set
up principles for alternation.

Delay before
cutting in on mains

Time delay before a fixed speed pump is
staged on according to normal staging
sequence. When it expires, a fixed speed
pump must be staged on according to
normal staging.

Range: 0.1-5.0 s.

Staging/destaging
settings

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

Lead pump
alternation

This view instructs the frequency converter
to change the lead pump so all pumps run
for the same period of time. The following
options are available:

e Off - no lead pump alternation occurs.

o At staging — lead pump alternation
occurs at pump staging.

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

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

Staging bandwidth
(SBW)

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

Range: 1-100%.

Alternation time
interval

In this view, define the time period

between automatic alternations of the lead

pump:

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

Override
bandwidth (OBW)

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

Alternation timer
value

This view contains the actual value of the
alternation timer.

Alternation
predefined time

In this view, set the time to perform an
alternation. The time format depends on
the setting configured in the frequency
converter.

Alternate if load <
50%

In this view, define whether the lead pump

must be alternated:

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

Fixed speed pumps
staging bandwidth
(FSBW)

Ensures that the cascade controller
continues, if the frequency converter 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.

OBW timer

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

Staging mode at
alternation

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

e Quick.

e Slow.

Delay before
cutting in next
pump

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

SBW staging delay

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.
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View

Description

Ramp-down delay
and ramp-up delay

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

Function Number of pumps
Fixed lead pump 2-3
Alternating lead pump 2

Stage- and destage
threshold

The percentage of maximum pump speed
to stage on and to destage fixed speed

pump. The thresholds must be configured
as a percentage of motor speed high limit.

Destaging speed

To prevent an overshoot when adding a
fixed speed pump, the variable speed pump
ramps to motor speed low limit. When the
variable pump reaches staging speed, the
fixed speed pump is staged on. To prevent
an undershoot when removing a fixed
speed pump, the variable speed pump
ramps to motor speed high limit.

Available options: RPM or Hz.

Enable staging
function

Avoids frequent staging of fixed speed
pumps. Enabling the checkbox starts the
stage function timer. Enable destage
function ensures that the lowest numbers
of pumps are running to save energy and
to avoid dead head water circulation in the
variable speed pump. Enabling the
checkbox starts the destage function timer.

Table 11.3 View and Selection Descriptions

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

Table 11.4 Number of Pumps Configurable from the Drop-down List

Alternation details

Lead Pump Alternation

Alternation Event

Alternation Time Inberval
Alternation Timer value
Alternation Predefined Time
Alternate if Load < 50°%

Staging Maode at Alternation
Delay before cutking in new purp

Delay before cutking in on mains

OFf hd

External hd

24 h
W hirnm
Enabled hd
Slaw hd

lllustration 11.7 Alternation Details

. 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.

130BT743.10

. 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.

MG10RB02
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Staging and Destaging Details e
3
Staging Bandwidth (SEW) [ o Override Bandwidth (oBw) [ 100 o I Autatune StagefDestage Threshald ’5
{ in % of set point range = (i % of set point range ) - - %
Fixed Speed Pumps Staging Bandwidth (FSBw | 10 % OB Timer | 10 s A e e G el —
{when variable speed pump is stopped)
4 s o L
SBW Staging Delay |15 s SBW Destaging Delay |15 s + —t - —t Creerride limit
Ramp Down Delay 0.0 s Ramp Up Delay 2.0 s ! / ! ! 3 E/%\
Stage Threshald a0 % Destage Threshold 50 % i J/ i i /i i \ 4N0R Actual Head
! — — Setpoirt
Staging Speed 0 RPM Destaging Speed [i] RPM \ i / i i i i i NOR
Staging Speed 0.0 Hz Destaging Speed 0.0 Hz \E/ i N i i
¥ Enable Staging Function ¥ Enable Destaging Function e : ;H: :@; Crearricee limit
Stags Function Time | 15 s (esteEE FurEn e B s StNan)ﬁlg D:Sf;ging
Delay Delay
I Destage At ho-Flow Time
(only if Mo-Flow detection is active) »
Min Speed Destage Delay 5
Illustration 11.8 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 Preconditions | Set-Up System Optimizig | Service | E»
. . . . ~
timer starts when the adjustable speed pump is running at o1 Contral 5
. L. . onkroller =3
motor speed high limit with 1 or more constant speed a2
pumps stopped. When the timer expires, a fixed speed W PID Anti Windup
pump is staged. The destage function time is the time PID Proportional Gain >
before staging on a fixed speed if the lead pump is at
. . PID Integral Ti .00
minimum speed. It starts when the adjustable speed pump rheqral ime s
is running at motor speed low limit with 1 or more fixed PID Differentiation Time 0.00 E
speed pumps in operation. When the timer expires, a stage PID DiFF. Gain Limit 5.0
is removed avoiding dead head water circulation within
. Terminal 54 Filker Time Constant | 0.001 s
the adjustable speed pump.
. . PT autotuning is a possible option From the LPC only, Tt
If the destage at no-flow checkbox is enabled, a stage is will aukotune the P and T depending on the system,
removed when there is a no-flow situation. Please consult the AQUA or HYAC programming guide
fFor Further instruckions how to sekup autotuning and in
general the PID,
11.2.2 Motor Alternation Only
In Motor alternation only, 1 frequency converter and 2
Illustration 11.9 Start and Stop Cascade Controller
pumps are connected through contactors to both the P
frequency converter and to mains. The functionality is used
to allow the alternation between pumps that share a
frequency converter. The alternation takes place at an
external command signal or a preprogrammed event.
11.3 System Optimizing
The System optimizing tab provides a simple way to start
and stop the cascade controller run. It allows for
configuring:
. PID controller.
. Feedback low-pass filter.
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Field Description 114 Service
PID anti- [Controls the integration of the PID controller. If the
windup checkbox is enabled, the PID controller stops The Service tab provides a simple way to make cascade
integrating the error between the feedback and the controller service.
setpoint reference if it is not possible to adjust the
output frequency of the frequency converter to View Description Basic Extended
correct the error. This situation can occur when the cascade | cascade
frequency converter has reached the minimum or controller | controller
maximum output frequency, or when the frequency Cascade v v
converter is stopped. If the checkbox is disabled, the status
PID controller continues integrating the error Pump Readout of the status for v v
between the feedback and setpoint reference, even status each pump selected with a
though the frequency converter cannot adjust its string, which consists of the
output frequency to correct this error. pump number and the
PID Adjusts the output of the frequency converters PID current status of the pump.
propor- controller based on the error between the feedback A readout with 2 pumps
tional gain |and the setpoint reference. Quick PID controller could be 1:D 2:0.
response is obtained using a large value. If too large, e 1:D - Pump 1 running
the frequency converter output frequency may on frequency converter.
become unstable. The value is configurable from 0- « 2:0 - Pump 2 off.
10.00.
PID The duration of integrating the error between the Lead pump | Shows the actual lead pump |V v
integral  |feedback and the setpoint reference to ensure the in the application. When an
time error approaches zero. Quick speed adjustments are alternation takes place, the
obtained using a short duration. At a too short field is updated to reflect
value, the frequency converter output frequency may the current lead pump.
become unstable. The time is configurable from Manual Select a new lead pump. v X
0.01-10000.00 s. alternation |[The items available from the
PID differ- | The time the differentiator monitors the rate of drop-down list are Off to
entiation |change of the feedback. If it is quickly changing, it the number of pumps.
time adjusts the output of the PID controller to reduce Relay status | Select relay status to update | v/ 4
the rate of change of the feedback. Quick PID the status of the relays.
controller responses are obtained using a long The status can be
duration of time. However, at too large values, the e On - the relay is
frequency converter output frequency may become activated.
unstable. Differential time is useful in situations o Off - the relay is
where very fast responses and precise speed control deactivated.
are required. The time is configurable from 0.00-
10.00 The values can only be
.00 s.
updated if the frequency
Terminal | A first-order digital low-pass filter constant for . .
converter is online.
54 Filter |suppressing electrical noise from terminal 54. A high -
. . . . Relay ON Monitors the total hours run (v X
Time time constant improves the dampening, but also .
. . time of the connected relay. The
Constant |increases the time delay through the filter. The value L
. . resolution is in hours run.
can only be adjusted while the frequency converter
. . Reset relay counter resets all
is stopped. The time constant can be configured : .
relay on-times. It is only
from 0.001-10.000 s. ; .
available, if the frequency
Table 11.5 Description of PID functions converters are connected
online.
Pump Disables a certain pump and [V X
interlock is configurable from a
checkbox located at each
pump.
MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 83




Dt

Cascade Controller Plug-in VLT® Motion Control Tools MCT 10 Set-up Software
View Description Basic Extended View Description Basic Extended
cascade | cascade cascade | cascade
controller | controller controller | controller
Pump ON  [Monitors the total hours run (v X Manual Readout of the command X v
time of the connected pump. The pumps parameter that allows
resolution is in hours run. control manual control of individual
Reset clears the hours run of pump states.
a specific pump. Reset relay [Resets all relay on-times. X v
Current Readout of the total number | X v counter Only available if the
runtime of hours run for each pump frequency converter is
hours since last reset. The time is online.
used to balance the hours
run between pumps. Table 11.6 Service Tab Views
Pump total |Total hours run for each X v
lifetime connected pump.
hours

Preconditions ] Set-Up ] System Optimizing  SErvice l $

5

Cascade Status | Basic Cascade Chrl Pump Status | )
Manual Alternation |§OFF j Lead Purp | 0

(new Lead Pump)

. Fielay | |
o 7 il

Fa
Ed

| Pump Inkerlock
]

Fa

Fielzy OM Time | |
e

Fielay | |

P .lf
G

Fa

Felzy OM Time | |
ey Pump ON Time [0 Fezat |

Illustration 11.10 Service Tab Basic Cascade Controller
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Preconditions ] Set-Up ] Systerm Cpkirmizing  2ervice

130BT7556.10

Cascade Status |Disa|:||ed Purnp Skatus |

Lead Purmp | o

Relay Status ‘ |

Pump | Pump Stakus | Current Runtime Hours Pump Total Lifetime Hours | Manual Pump Control
1 Ready ] ] Mo Qperation
2 Ready u} 0 Mo Operation
3 Ready a 0 Mo Cperation
4 Ready ] ] Mo Qperation
5 Ready ] 0 Ma Cperation
& Ready a 0 Mo Cperation
7 Ready ] 0 Mo Cperation
g Ready ] 0 Ma Cperation

Illustration 11.11 Service Tab Extended Cascade Controller
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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 command applied
to the frequency converter.
Off All pumps have been stopped by a stop command applied to the frequency converter.
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 frequency converter and the cascade controller controls the

pumps.

Running FSBW

The frequency is tripped and the cascade controller controls the fixed speed pumps based on
fixed speed bandwidth.

Staging The cascade controller is staging fixed speed pumps.
Destaging The cascade controller is destaging fixed speed pumps.
Alternating The lead pump alternation selection is different than Off and an alternation sequence is taking

place.

Lead not set

No pump available to be assigned as variable speed pump.

Pump status

X

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

off Stopped by the cascade controller, but not interlocked.
D Running on frequency converter. Variable speed pump, regardless if connected directly or
controlled via relay in the frequency converter.
R Running on mains. Fixed speed pump running.
Relay status" On The relay is activated.
Off The relay is deactivated.

Manual pump

control?

No operation

The function is disabled.

Online

Makes the pump available to the cascade controller.

Alternate On

Forces the selected pump to be the lead pump.

Offline-Off Turns off the pump and makes the pump unavailable for cascading.
Offline-On Turns on the pump and makes the pump unavailable for cascading.
Offline-Spin Initiates a pump spin.

Table 11.7 Status Descriptions

1) Only available in basic cascade controller.

2) Only available in extended cascade controller.

Relay status enables readout of the function and status of each relay.
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Relay status
Parameter number | Name Function of Relay Status |
2770.0 Relay standard Relay off |
2770.1 Relay Standard Relay CFf
27T0.2 Relay Standard Relay OFf
2770.3 Relay Standard Relay Off
27704 Relay Standard Relay CFf
2770.5 Relay Standard Relay Off
2770.6 Relay Standard Relay Off
27707 Relay Standard Relay OFf
27705 Relay Standard Relay OFf
2770.9 Relay Standard Relay OFf
2770.10 Relay Standard Relay OFf
277011 Relay Standard Relay OFf
2770.12 Relay Standard Relay OFf
2770.13 Relay Standard Relay Off
277014 Relay Standard Relay OFf
2770.15 Relay Standard Relay OFf
770,16 Relay Standard Relay Off
2770.17 Relay Standard Relay OFf
277018 Relay Standard Relay CFf
2770.19 Relay Standard Relay CFf

130BT757.10
Illustration 11.12 Relay Status

11.5 Extended Cascade Controller Functions

11.5.1 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/Slave and Mixed Pumps.

Setup 1w select which setup to be Save | Cancel |

130BT747.10

Preconditions  Set-Up lSystem Opkimmizing ] Service ]

Extended cascade mode

J |Disa|:||eu:| ﬂ

Dizabled

Masker Follower
Mixed Pumps
Basic Cascade Chrl

lllustration 11.13 Cascade Mode Drop-down List
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11.5.2 Master/Slave

This view allows configuring:
. Motor start.

. Pump configuration.

. Connections.

. Staging/destaging.

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

. Runtime balancing.

Preconditions  22t-Up | System Cpkirizing ] Service ] 3
<
Extended cascade mode %
m
J |Master,l'FDIIDwer j -
Makar Skark Direct on Line ﬂ
Mumber of drives
Murnber of purnps Conneckions |
Staging/Destaging Setkings |
Master Pulse Oukbput Signal | Spin time unused pump | Funtime Balancing |
E 1
| Fara.
A =
2
Py e
A
1 | |
1 | |
| [ | m
8
P /
rd
Illustration 11.14 Master/Slave
The motor start drop-down list is similar to the configuration available in chapter 11.2.1 Basic Cascade Control.
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Each pump is controlled by a frequency converter and the number of frequency converters correspond to the number of
pumps. Staging and destaging are done based on the speed of the frequency converter. The constant pressure is controlled
by the master frequency converter operating in closed loop. Up to 6 pumps can be controlled with VLT® Extended Cascade
Controller MCO 101 and up to 8 with the VLT® Advanced Cascade Controller MCO 102.

Select Connections to configure the relay function for each relay in the application.

o
Connections s
X
=
D Name ¥alue | |3
] =
2770.0 Relay Drive 4 Enable -
27701 Relay Drive 3 Enable
2770.2 Relay Standard Relay j
2770.3 Relay Standard Relay ~I8_ |
7704 Relay Drive 2 Enable

2770.5 Relay [
STF0E Rela Drive 5 Enable .

& Crive 6 Enable h
2770.7 Relay andard Helay
2770.8 Relay Standard Relay ]
SIION Mel=a SkoamA-wd Mal-ae .v.

(a4 | Cancel

Illustration 11.15 Configure Relay Function
NOTIC.
The number of available relays depend 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/Slave.
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Staging and Destaging Details =
=3
el

' ,|:
Marmal Operating Range  [igg Gt L r * RPM =Y
% EFFIOE Limmit e
o« 3 . S
l— ¥ autokune Stage OnfOFf Speeds -
Stage on Stage off
RPM RPM
SBW Staging Del 15 SBW Destaging Del 15
aging Delay 5 estaging Delay Srage 1 455
’— Stage 2 1455 0
Stage 3 1455 675
Stage Threshald o Destage Threshold Stage 4 1455 925
Stage 5 1455 1050
Stage & 1455 1125
’— ’— Stage 7 1455 1175
Skage 8 1211
r r
-
Example
[a]4 Cancel
Illustration 11.16 Staging and Destaging Details
Fiel ription
eld Descriptio " Master Pulse Output Signal 2
Normal The allowed offset from the setpoint before a by
~
operating pump may be added or removed. The system D Name ¥alue | z'g
. . . . i ®
range must be out of the limit for the time specified in s01 Leinilrgileds Input -
X ’ 530 Terminal 27 Digital Output Mo operation
Stagmg de ay. S0 Terminal 27 Pulse Output ... (Mo operation
Override limit | The allowed offset from the setpoint before a 562 Pulse Qutput Max Freg #27 5000

pump immediately is added or removed.

Autotune Optimizes the threshold values during operation.

stage/destage |The settings are updated to prevent pressure

threshold overshoots and undershoots when staging and
destaging.

Autotune Stage on and off speeds are continually

stage on/off
speeds

autotuned during operation. Settings are
optimized to ensure high performance and low

energy consumption.

Table 11.8 Staging and Destaging Descriptions

All supported stages On and Off settings can be
configured in RPM or Hz. Select Example to see a configu-
ration example of 3 pumps.

Ramp-down delay and ramp-up delay are only config-
urable when motor start is configured to soft starter.

Select Master pulse output signal to configure terminal 27
on the master frequency converter.

drive,
patarneters,

explanation see Manual,

The speed of the Fallower is controlled by the pulse reference From the Master
1t is recommended to use Terminal 27 on the Master drives as output, Use above

Follower drive settings must reflect Master oukput settings. For further

Cancel

Illustration 11.17 Master Pulse Output Signal

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

920
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° Mixed Pumps Cascade Mode can be configured to:
Spin time unused pump m é
> Name ¥alue 'é Mode Description
N . [2al
o i e UV U - Mixed pump A mix of variable speed pumps connected to

frequency converters and additional fixed
speed pumps.

Unequal size Limited mix of fixed speed pumps in
The Feature is intended to make sure that no pump is allowed to sit idle for an pump different sizes.
extended period of time. It is advised configuring the time long enough ko ensure
that the pump stays in good working condition but short enough not to over Mixed pump with [Alternates the frequency converter between 2
pressure the system. Setting the time to zero disables the Function. For Further
explanation ses Manual. alternation pumps along with controlling additional fixed

speed pumps.

Cancel

Table 11.9 Mixed Pump Cascade Modes

lllustration 11.18 Spin Time Unused Pump Up to 6 pumps can be controlled with VLT® Extended

Cascade Controller MCO 101 and up to 8 with the VLT®

Advanced Cascade Controller MCO 102.
Select Runtime balancing to balance the running hours of

the available pumps. Three balancing priorities are

available for each pump. Select Pump size to configure the fixed pump capacity in

the application. All variable speed pumps are read-only
and 100% in capacity.

o
Runtime balancing E b
g
D Name Yalue 2
2716.1 Runtime Balancing Balanced Priority 1 2 = —
27162 Funtime Balancing Balanced Priarity 1 LI il il m
2716.3 Rurtime Balancing Balanced Priority 1 i Name Yalue
27164 Runtime Balancing Balanced Priority 2 2F14.1 PUMp Capacity
- - Spare Pump 2714.2 Purmp Capacity
27165 Runtime Balancing Balanced Priority T e P orap = onacity
2716.6 Runtime Balancing EBalanced Priority 1 2714.4 Pump Capacity zao
2716.7 Runtime Balancing Balanced Priority 1 Eraling BRI apaclE S0k
7166 Rt Eal N Bal d Priarity 1 2714.6 Purnp Capacity 00
. untime Balancing alanced Priority T e e o
2714.8 Pump Capacity 100
Ok I Cancel

Illustration 11.19 Balance Running Hours

130BT754.10
Illustration 11.20 Configure Fixed Pump Capacity

11.5.3 Mixed Pumps

Select Mixed pumps to configure:
. Motor start.

. Pump configuration.

. Pump size.

. Connections.

. Alternation details.

. Staging/destaging settings.
. Spin time unused pump.

. Runtime balancing.

The motor start drop-down list is similar to
chapter 11.2.1 Basic Cascade Control, but with the additional
possibility to configure star/delta.
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For configuration of connection, refer to chapter 11.5.2 Master/Slave. For mixed pumps alternation details configuration, refer
to chapter 11.2.1 Basic Cascade Control.

The dialog Staging and destaging details is similar to chapter 11.2.1 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 operating band. When the time has elapsed, the pump turns off to save energy.

Staging and Destaging Details =
A
R
Hormal OperatingRange  [jag o, Cwerride Limit 100 2, I™ Autotune StagejDestage Threshold E
o
) ) ) wer [0 r )
Fixed Speed Pumps Staging Bandwidth (FSBW) | 10 %o OBW Tirner | 10 5 —
(when variable speed pump is stopped)
4 read L L
Staging Delay 15 5 Staging Delay 15 5 + — + — Overrice limit
| P P
| [ i
| o |
: - /\ MOR
stage Threshald a0 % Destage Threshold ‘ 50 % i / b /i : P Actual Head
Setpoint
1 HE HE
Staging Speed o RPM Destaging Speed o RPM i / i i i i i WOR
] TR H
I Vo Vo
Staging Speed Hz Destaging Speed Hz \ / [ I [
| Vo0 T
I i
- ] Qverride imit
Override hold timne MNOR NOR
Staging Destaging
Delay Delay :
™ Destage At No-Flow T"’E
fonky if Mo-Flow detection is active) L

w

Min Speed Destage Delay 300

Illustration 11.21 Staging/Destaging

Spin time unused pump and Runtime balancing configurations are similar to the master/slave configuration.
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12 Drive File Manager Plug-in

Provides the functionality to download files containing customer-specific initialization values (CSIV), language files, and
application wizard files to the frequency converter. CSIV files contain parameter sets that can be used to initialize the
frequency converter to reduce the time for commissioning. Files can only be flashed via the fieldbus RS485 with the
frequency converter serial address configured to 1.

View drive |Download CSIV| Delete CSIV Download Delete Download Delete
flash file files files language files | language files application application
system wizard files wizard files
VLT® Micro Drive N/A N/A N/A N/A N/A N/A N/A
FC 51
VLT® HVAC Basic N/A N/A N/A N/A N/A N/A N/A
Drive FC 101
VLT® Encoder Yes Yes Yes Yes Yes N/A N/A
Input MCB 102
VLT® AQUA Drive Yes Yes Yes Yes Yes N/A N/A
FC 202
VLT® Yes Yes Yes Yes Yes Yes? Yes"
AutomationDrive
FC 302
Derived versions Yes Yes Yes Yes Yes N/A N/A
of the FC series
VLT® Advanced Yes Yes Yes Yes Yes N/A N/A
Active Filter AAF
006

Table 12.1 Available Features

1) Only FC 302 from firmware version 6.6x.

The functionality is available as a plug-in named Drive file system and is accessible both from network and project nodes.

H 1; Fo-a0z =
+- = Al Parameters £
£o Blarms 2

1=} Smart: Logic
-! Software Upgrader

Illustration 12.1 Drive File Manager Plug-In

From the network node, it is only possible to view the content in the Drive flash file system. It requires a change of the
frequency converter serial protocol parameter 8-30 Protocol to [1] FC MC. CSIV and language files can only be downloaded
from the project node.

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 93



Dt

Drive File Manager Plug-in VLT® Motion Control Tools MCT 10 Set-up Software

12.1 Creating CSIV files

New CSIV files can be created by right-clicking from the Drive file manager right pane and selecting New File=>CSIV File, as
shown in lllustration 12.2. An empty CSIV file is created and listed in the right view with the default name starting from 1.
Additionally, existing CSIV files or language files can be imported to the list by selecting Import file from the menu.

o
8 Untitled - MCT 10 Set-up Software L S
Elle Edit Wew Insert Drive File System Communication Tools Options Help 8
= : =
b=E fa - B ‘B8 3
: M
= @ Metwork File Name ‘ Type Size -
H et iy csiv 0bytes
E Emulator
E Ethernet
= B, serial Mew File b CSI¥Fie
=-1H 1; FC-302 2. 20KW 200v-240Y Impart File T
#- i = All Parameters
A Alarms
e} Smart Logic Drive File Manager

A Software Upgrader
Drive File System
= @ Project
= | 1 Fca0z
- 1= All Parameters

22, Blarms

1=} Smart Logic

ol Software Upgrader

Drive File System

lllustration 12.2 Create CSIV Files

CSIV files containing initialization values can be exported to a file by selecting Export File from the menu. Traditionally, from
the file menu it is possible to cut, copy, paste, delete, or rename existing files from the list.

12.2 Configuring CSIV Files
12 g g

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

. Full change set builds up the CSIV file content based on the changes made by the user in the project including all
the dependent parameters.

. Minimal change set builds up the CSIV file content based on changes made by the user only. Selecting this option,
the CSIV file is independent of the frequency converter firmware version, except if 1 of the user-configured
parameters is not available.

Use an editor to configure the CSIV file. To open the editor, double-click a file from the list or select Edit File from the menu.
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o
Edit CSIV File =
File  Options E
R
Edit parameters below, File Contents: -
I Name Setup 1 Setup 2 Setup 3 |~ Para... | Setup Walue
001 Language English English English B | ggg EBEUD é Eg Eg:gg
- etup
o0z Makar Speed Unit RFM RFM RFM a0z Setup 3 FC R5485
o0z Regional Setkings International International International a0z Setup 4 FC RS485
004 Operating State at Po,.. |Forced stop, ref=old | Forced stop, ref=old  Forced stop, ref=c 1214.0  Setup 1 Half Duplex
) - - ) ) 1214.1  Setup 1 Half Duples:
01z This Set-up Linked k Mot linked Mot linked Mot linked
Do oL oL in oL 1489 Setupl  Enable Option Ch...
0z0 Display Line 1.1 Small Speed [RPM] Speed [RPM] Speed [RPM]
021 Display Line 1.2 Small Makar Current Mator Current Mator Current
0zz Display Line 1.3 Small Power k'] Power [kin] Power [kind]
023 Display Line 2 Large Freguency Frequency Frequency
024 Display Line 3 Large Reference % Reference % Reference %
025.0 Iy Personal Menu 1 1 1
025.1 Iy Personal Menu 20 20 20
025.2 Iy Personal Menu 21 21 21
025.3 Iy Personal Menu 22 22 22
025.4 Iy Personal Menu 23 23 23
025.5 Iy Personal Menu 24 24 24
025.6 Iy Personal Menu &7 = 67
025.7 Iy Personal Menu 1551 1551 1551
025.8 Iy Personal Menu i} 0 0
025.9 | My Personal Menu ] ] ] [ |
< N
Cancel
lllustration 12.3 Parameter Settings Imported from the Project and the Actual CSIV File Content
The left view contains the parameter settings imported As part of the CSIV content, the frequency converter
from the project. The right view lists the actual CSIV file information is also saved to the file. When opening the file
content. in the CSIV editor, a validation is made to check for
compatibility.
. Edit the relevant parameter settings in the Edit
parameters below view. TGS g
. It is possible to undo the changes made from the Project Drive Fie :
. Sz Fc-302 Setles: fc-302
Options menu.
Database: 56.41 Database: 56.41
. Revert parameters to project drive settings apply software: 62 e (B
the initialization values to CSIV file contents Fiter
Mates . Warnings Errors r Al 1C

corresponding to the original project.

Mo problems encountered

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

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

" Eantinie

. Click Cancel to discard all changes and close the

CSIV editor. Illustration 12.4 Validation

When parameter settings have been saved to the file, open
it for validation.
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12.3 Drive File Manager

Files can be downloaded or existing files erased in the frequency converter from the Drive file manager available from the
menu. See lllustration 12.5.

B Untitled - MCT 10 Set-up Software LB -
Elle Edit Yiew Insert Drive File System Communication Tools Options  Help E
D&H B & g
5 15
=] g Network. File Mame ‘ Type Size -
H orv1 gCSIV-test =3 92 bytes
B emuistor R o e N
B Ethernet Import File
= B, serial
=0 B 1; FC-302 220K 200v-240v Export File
+ 1= All Parameters Crivie File M
A dlams rive File Manager
4=} Smart Lagic
o Software Upgrader
Drive File System
= @ Project Copy
= | 1 Fca0z
+-- 2= All Parameters
£ Alarms Delete
4+} Smart Logic Rename
8l Software Upgrader -
Drive File System Edit Eile
Puts the drive in boot mode and starts the Drive File manager
Illustration 12.5 Drive File Manager
The frequency converter is set into service mode when The Drive file manager is divided in a left pane named
opening the Drive file manager. Project drive and a right pane named Connected drive.

NOTIC . Project drive lists the files in the project.

If the connection is lost, or the frequency converter is . Connected drive lists the files present in the
power cycled, the frequency converter remains in service frequency converter flash file system.
mode. It can be forced back to normal mode with the — o
Software upgrade plug-in. TR =
>
Project Drive Connected drive 'n_:
° R
Warning = Hame [t size | Name [t size | |
S CSIV-test Csiv 92 bytes german Ing 9369 b...
Project Drive: Connected Drive: 'o_o french Ing 92120 b...
Q I_* italian Ing 94712b...
- R | g A et
e danish Ing 92372h...
«,_I Swedish Ing 3447z h...
Power: pamew L Rmew Dutch g 34620k,
X Finnish Ing  35620h...
Valtage: . B y
Software Version:  PEMENI  [BSEE
options: MealetEthertete |
Legend
Full Compatibility: |
Limited Compatibility: o
Incompatibility warning: u Abart

Illustration 12.7 Present Files
lllustration 12.6 Service Mode

Three buttons are located in the middle of the view.
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The right arrow transfers the file(s) from the project to the
frequency converter flash file system.

lllustration 12.8 Right Arrow

The left arrow transfers the file(s) from the frequency
converter flash file system to the project.

Illustration 12.9 Left Arrow

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

X

Illustration 12.10 Exit
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13 Functional Safety Configuration Plug-in

13.1 Introduction

The VLT® Safety Option MCB 15x Series is defined in the
safety configuration plug-in:
. Configuration of the safety functions for safe
motion; these shut down the frequency converter
in the event of an error.

130BC961.11

° Setting of

- limit values.

- braking ramps for the safety functions.

- monitoring of motion sequences.

The manuals listed below contain important information
about safety systems that must be used to mount and set
up the speed monitoring safety functions of the MCB 15x
module.

2 \
[
’ A\
\ MCT 10
TCRERL 4‘%/

Illustration 13.1 System Overview

Referenced literature
J VLT® AutomationDrive FC 301 FC 302 Operating Guide

13.1.1 Safe Option Compatibility

The VLT® Safety Option MCB 15x Series is supported from
SW version 6.64. Previous versions are not supported. The
following fieldbusses are supported by MCB 15x Safe plug-
in:

. Serial communication

- RS232 to RS485
- USB to RS485

. USB

. PROFIBUS DPV1

The MCT 10 safe plug-in for the VLT® Safety Option MCB
15x Series offers the following features:
. Offline project planning and preparation for
safety functions.

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

. Monitoring active frequency converters for
behavior and fault codes.
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13.2 Access

13.2.1 Password Management

Access to the VLT® Safety Option MCB 15x Series is
restricted with passwords. The password is requested every
time the user commissions a new set-up for the device.

13.2.2 Safe Plug-In for VLT® Safety Option
MCB 15x Series

To access the safe plug-in for MCB 15x for the desired
frequency converter, expand the frequency converter’s
network or project view, then expand the relevant
frequency converter to show its contents. See
Illustration 13.2.

=] % Metwork
. .. Hopwvi
o E Senal
= O3 Project

E| E Test Drive

E| E All Parameters

i [f] 0-* Operaticn / Display
. & 1-** Load and Motor
# 2-** Brakes
- = 3-* Reference / Ramps
. 1.? 4-** Limits / Warnings
0% 5-* Digital In/Out
-y 67" Analog In/Out
. ] 7-** Controllers
- T.a 8- Comm. and Options
. EE 13- Srnart Logic
. 28 14-** Special Functions
. % 15-** Drive Information
- Jieh 16-" Data Readouts
- Joeh 18- Data Readouts 2
. 2= 30-** Special Features
. := 42-** Safety Functicns
....... St Alarms
....... 1+} Smart Logic
....... E Drive File Systern
....... 5‘3 Safe

lllustration 13.2 The Safe Plug-in for MCB 15x (Safe) shown
with Functional Safety Icon in Project Tree

130BC933.10

GafilesResies Resea e Realla e Reafeleeses)

Click the Safe icon to show the safe plug-in for MCB 15x
plug-in interface in the right view of the MCT 10 Set-up
Software.

If there is multiple separate online or offline frequency
converters, select the relevant frequency converter to
monitor from the structure tree.

NOTIC

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

To review parameter group 42-** Safety Functions in the All
parameters view, expand the All parameters group beneath
the desired frequency converter and select the 42-** Safety
Functions entity. The parameter grid is shown on the right.

MG10RB02
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13.3 Safe Plug-in Interface

The layout of the plug-in is divided into separate sections that are all described in more detail below.

o
Parameter Set Name: E
19
Status General Speed Monitoring | Safe Input | Safe Stop 1 | Safely Limited Speed I Parameters| %
@ on
Measured speed source:
@ D12

° 537 Mounting type: Motor shaft mounted -
7

Gear ratio: 1.0000

@ s
@ s51A
0 Ss1-B Encoder direction:

SLS-A
© Fesdback pe:
@ sLse

MCB15x encoder resolution: 1024 PPR

° Pawer cycle
required
Yeary test Zero speed timer: 8760 h

o needed

@ Blank Initial

°Em:|r

Emor code

1]

lllustration 13.3 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 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.

[ P42-10: Source to measure speed feedback

- — - -—
v]

130BC935.10

Motor shaft mounted

Illustration 13.4 Tooltip Example
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13.3.1 Information and Administration Area

Administration I Changepasswordl

Parameter Sek Name: SafeSet

i Wrike ko drive |
.

lllustration 13.5 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 the user of pending changes.

Depending on the mode, further options are available in
the information area.

. Offline mode: If a frequency converter 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 frequency converter that have not yet
been written to it. This icon is shown at every configu-
ration update. The icon is removed from the view only
after a successful commissioning procedure.

13.3.2 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

@ on
@ oz
@ s37

130BC937.10

@ st

@ s51-A
@ ss18
@ 554
@ sLss

o Pawer cycle
required

o Yearly test

needed

@ Blank Initial

@ Emor

Emor code

L 1]

Illustration 13.6 LED Status Area

NOTIC

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).

MG10RB02
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LED 13.3.3 Configuration Area
status Description
Green OK state - the option is enabled or active. The configuration area contains dedicated sections/tabs for
Flashing |Pending state - the option is pending. This applies configuring the safety functions.
green only to DI1 and DI2 LEDs.
Yellow Active state - the option is active. The sequence of tabs shows the order in which the
Flashing |Warning state - the option has encountered a settings should be configured.
red warning state.
Red Error state — the option has encountered an error. The following sections detail the contents of the configu-
Off state — the option is either disabled, offline, or ration tabs:
Gray inactive. o General speed monitoring
Table 13.1 LED Status Information e Safe input

. Safe Stop 1

DI Status of digital input 1. o

DI2 Status of digital input 2. ¢ Safely limited speed

537 Status of S37 safe output for terminal T37 on the The last tab, Parameters, contains a table layout of all
frequency converter. configuration options, intended for advanced users.

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 safe limited speed A.

SLS-B Status of safe limited speed B.

Power cycle |This LED is highlighted when the device requires
required a power cycle.

Input offline |Digital inputs must be tested once a year. This is
test indicated by a warning.

Blank initial |If the LED is highlighted, the MCB 15x is in a
blank initial state, that is in factory settings. When

writing to the MCB 15x for the first 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

chapter 15.3.3 Device Error Codes.

Table 13.2 Safe Option Status LEDs
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13.3.4 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 | Parameters

=
o0
[sa}
[o)}

Measured speed source: I'Safe Qption v‘ 3
o

Mounting type: IMotor shaft mounted VI

Gear ratio: 1.0000

MCE15x encoder resolution: 1024 PPR

Encoder direction: ICIod(wise v‘

Feedback type: IWith direction info hd I

200,00
Zero speed timer: a760 h

lllustration 13.7 General Speed Monitoring Configuration Tab

The left side of the tab contains the following configuration options:

Option Description

This option defines the measured speed feedback source. The following options are available:

Measured ¢ Safe plug-in for VLT® Safety Option MCB 15x Series — the feedback source is safe plug-in for MCB 15x.

speed source | ® None - no feedback source is used.

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

This option defines the frequency converter mounting type. The following options are available:
Mounting e Gear mounted - the frequency converter is mounted using a gear system.

type
P e Motor shaft mounted - the frequency converter is mounted directly to the application.

This option defines the ratio between motor shaft and the encoder speed.
Gear ratio Range: 0.0001 and 32.0000.
Factory default: 1.0000.

VLT® Safety
Option MCB [ This option defines the encoder resolution connected to the safe plug-in for MCB 15x.
150 encoder [Range: 1 and 4096 PPR for HTL, and 1 and 10000 PPR for TTL.

resolution Factory default is 1024 PPR.
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Option

Description

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:

Encoder e Clockwise - that is positive feedback when the encoder rotates clockwise.
direction
e Counterclockwise - that is positive feedback when the encoder rotates counterclockwise.
Factory default: [Clockwise].
This option defines the feedback type. The following options are available:
Feedback e With direction info - the feedback provides direction information, for example an encoder.
type e Without direction info — the feedback does not provide direction information (proximity switch configuration).
Factory default: [With direction info].
This option defines the frequency used by the feedback filter for low-resolution encoder or proximity switch. The filter is
Feedback required to reduce the quantization noise from the connected encoder or proximity switch in the case of low resolution.
filter 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.
Zero speed
] Range: 0 s and 10000 s.
timer

Factory default: [10].

Table 13.3 Options for General Speed Monitoring
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13.3.5 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.

| General Speed Monitoring | Safe Input | Safe Stop 1 | Safely Limited Speed | Parameters | 2
o
3
Function S
| i
m
D11 Safe Function: [STO v] MCE 15X Safe Option

Y31/

— Tyl M Active channel

DA —_— At
DI1Type: MCNC he — Digital input 1
| ] oo 1— Fleset
N - 3 I =
DI1 Restart behaviour: [Manual l ENCA 4 S2ie M Disabled
DIZA | s
ENCnA/GND | 6 |
ENCE | 7 |
) DIZB | =
D12 Safe Function: [STO Y] ENCnB/GND | »
DI2 Type: [NCNC '] Gzrjg :? |
DI2 Restart behaviour: [Manual 'l safe Stop 537 [ 12

Input settings
Channel 1
T ey |
— H— — b
DI1 Discrepancytime [ms]| 10 DI1 Stable signal time [ms] | 10
Ch | 1
— Ch:gﬂgl 2 —I— —— Channel 1/2
— . — j—
LIZ Ciscrepancytime [ms] | 10 DIZ Stable signal time [ms] |10

Failure reaction

External failure reaction:

Reset settings

Reset source: Drive Reset ~

lllustration 13.8 Safe Input Configuration Tab

The Safe input tab contains sections and configuration possibilities shown in Table 13.4 -Table 13.7:
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Option Description

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

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

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

function e SLS-A - Safe limited speed A is used as the safe function by DI1.
e SLS-B - Safe limited speed B is used as the safe function by DI1.
e Disabled - The DI1 safe function is disabled.

Factory default: STO.

This option defines the DI1 type used. The following options are available:

e NCNC - NCNC type is used.
DI type e Antivalent — NO/NC (antivalent) type is used.
e NC -1 NC input type is used.

Factory default: NCNC.

Restart of the MCB 15x configured the DI1 restart behavior. The following options are available:

DI restart e Manual - The restart is performed manually.

behavior
Factory default: Manual.

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

e SS1-A - Safe Stop 1 A is used as the safe function by DI2.

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

DI2 safe e SLS-A - Safe limited speed A is used as the safe function by DI2.

function
e SLS-B - Safe limited speed B is used as the safe function by DI2.
o Disabled - The DI2 safe function is disabled.

e Restart DI1 and Failure ACK - DI1 is restarted.

Factory default: STO.

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

DI2 type e Antivalent - NO/NC (antivalent) type is used.
e NC - 1 NC input type is used.
Factory default: NCNC.

This option defines the DI2 restart behavior. The following options are available:

DI2 restart e Manual - The restart is performed manually.

behavior e Automatic — The restart is performed automatically.

Factory default: Manual.

Table 13.4 Options for Safe Input

Option Description

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

This option defines the time for the DI1 signal to become stable.

DI1 stable signal time [Range: 0-5000 ms.
Factory default: 10 ms.

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

Description

This option defines the time for the DI2 signal to become stable.

DI2 stable signal time [Range: 0-5000 ms.

Factory default: 10 ms.

Table 13.5 Options for Input Settings

Option

Description

External failure reaction

This option defines the reaction that is executed in case of an external failure. The following options are
available:
e STO - STO is executed.

e SS1-A - SS1-A is executed.
e SS1-B - SS1-B is executed.

Factory default: STO.

Table 13.6 Options for Failure Reaction

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:
e Drive Reset — The source is a frequency converter reset.

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

Factory default: Drive Reset.

Table 13.7 Options for Reset Settings

MG10RB02
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13.3.6 Safe Stop 1

The Safe stop configuration tab allows setting specific scenarios for safe stopping of the frequency converters using
designated conditions.

General Speed Manitoring | Safe Input | Safe Stop 1 | Safely Limited Speed | Parameters

o
551-A =
<
9]
Type: 8
(22]
By e . —
Delay time: 1.0 8 "
Ramp profile: Linear -
At 2 o EE
Actual || "
speed "
e t
- Delay time o
|t -
Ramp down STO
+
Start timer
S551-B
Type: Delay -
v I 3 .
Delay time: 1.0 s :
Ramp profile: Linear -
: 2 i
ot e Aotual | N
speed "
o t
t Delay time >l
Famp down STO
+
Start timer

lllustration 13.9 Safe Stop 1 Configuration Tab

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

Option Description

This option defines the type of the safe stopping configuration. The following options are available:
e Delay - a delay is used to safely stop the frequency converter.

Type
yP e Ramp - a ramp is used to safely stop the frequency converter.

Factory default: Delay.
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Option Description

The following configuration options are available when the type is set to delay:

This option defines the amount of time that is used by the SS1 delay function to ramp the
speed down to 0 RPM.

Delay time
Range: 0.1-3600 s
Factory default: 1 s
This option defines the ramp profile setting. The following options are available:
e Linear - a linear ramp is used for the delay.

Ramp profile . . .
e S-ramp const. time - a constant time ramp is used to safely stop the frequency converter.
Factory default: Linear.

. This option defines buffer time that is added to the delay time before activating STO.
Delta time

Range: 0-99%.

Type: Delay

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 increases. 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 decreases. 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%.

The following configuration op

tions are available when the type is set to ramp:

Ramping set-up

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

e Time - a time ramp is used.

Deceleration rate

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

Range: 1-30000 RPM/s.

Factory default: 1500 RPM/s.

Type: Ramp . This option is configurable only when time is selected for the ramping set-up. It defines the
Ramp time time after which 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.
Delta V
Range: 1-10000 RPM.
Factory default: 120 RPM.
This option defines the speed at which safe plug-in for MCB 15x engages the STO.
Zero speed Range: 1-600 RPM.

The factory default: 10 RPM.

Table 13.8 Options for SS1-A
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Option Description
This option defines the type of the safe stopping configuration. The following options are available:
e Delay - a delay is used to safely stop the frequency converter.
Type e Ramp - a ramp is used to safely stop the frequency converter.
Factory default: [Delay].
The following configuration options are available when the type is set to delay:
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.
Delay time Factory default: 1 s.
This option defines the ramp profile setting. The following options are available:
e Linear - a linear ramp is used for the delay.
e S-ramp const. time — a constant time ramp is used to safely stop the frequency
converter.
Ramp profile Factory default: Linear.
This option defines buffer time that is added to the delay time before activating STO.
Type: Delay Delta time Range: 0-99%.
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 increases. The greater the percentage value, the greater the jerk compensation
achieved, and thus the lower the torque jerks in the application.
Range: 1-50%.
S-ramp Ratio start Factory default: 50%.
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 decreases. The greater the percentage value, the greater the jerk compensation
achieved, and thus the lower the torque jerks in the application.
Range: 1-50%.
S-ramp Ratio end Factory default: 50%.
The following configuration options are available when the type is set to ramp:
This option defines the ramping set-up used. The following options are available:
e Slope - a sloping ramp is used.
Ramping set-up e Time - a time ramp is used.
This option is configurable only when slope is selected for the ramping set-up. This option
defines the deceleration rate for the SS1 slope-based ramp style.
Range: 1-30000 RPM/s.
Deceleration rate Factory default: 1500.
Type: Ramp

This option is configurable only when time is selected for the ramping set-up. It defines the

Ramp time time after which the safe plug-in for MCB 15x 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.

Delta V Factory default: [120 RPM].
This option defines the speed at which the safe plug-in for MCB 15x engages the STO.
Range: 1-600 RPM.

Zero speed Factory default: 10 RPM.

Table 13.9 Options for SS1-B
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13.3.7 Safely Limited Speed

The Safely limited speed configuration tab allows setting specific scenarios for safe limited speeds of the frequency converters
using designated conditions.

| General Speed Monitoring I Safe Input I Safe Stop 1 | Safely Limited Speed | parameters

SL58

SLS setup:

Cut off speed:

Speed limit:

SLS withoutramp v

Apply recommended value: 270 RFM.

Failsafe reaction:

=4
SL5-A g
(o)}
o]
[aa]
o
[52]
5L5 setup: v
| ESEe
Ramp Down Time: 1.0 5
Timer & STO
Cut off speed: 270 RPM
Apply recommended value: 301 RPM, Cut Off Speed
Speed limit: 150 RPM Speed limit
Failsafe reaction: n
Zero speed limit ¥ k
Av =
Ramp Down Time t
=t

B ceiso

Timer & STO

270 RPM

Cut Cff Speed

150 RPM

Speed limit

LN

Zero speed limit

-
¥

lllustration 13.10 Safely Limited Speed Configuration Tab

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

Option Description
This option defines the type of the safe limited speed set-up. The following options are available:
SLS set-up e SLS without ramp - SLS is used without a ramp.

e SLS with ramp - SLS is used with ramp.

Ramp-down time

for start ramp.
Range: 0.1-3600 s.
Factory default: 1 s.

This option is configurable only when the SLS with ramp is selected in SLS set-up. It defines the ramp-down time

MG10RB02
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Option Description

This option defines the speed at which the failsafe reaction is activated. This setting should equal the value of the
Cutoff speed speed limit parameter plus tolerance.

Range: 1-10000 RPM.

This option defines the maximum allowed speed when the SLS function is engaged. This is a speed unit measured
in RPM.

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

Speed limit

options are available:

. . e STO - Safe Torque Off is used.
Failsafe reaction

e SS1-A - Safe stop 1-A is used.

e SS1-B - Safe stop 1-B is used.

Table 13.10 Options for SLS-A

Option Description

This option defines the type of the safe limited speed set-up. The following options are available:

SLS set-up e SLS without ramp — SLS is used without a ramp.

e SLS with ramp - SLS is used with ramp.

This option is configurable only when the SLS with ramp is selected in SLS set-up. It defines the ramp-down
time for start ramp.

Range: 0.1-3600 s.

Factory default: 1 s.

Ramp-down time

This option defines the speed at which the failsafe reaction is activated. This setting should equal the value
Cutoff speed of the speed limit parameter plus tolerance.

Range: 1-10000 RPM.

This option defines the maximum allowed speed when the SLS function is engaged. This is a speed unit

Speed limit .
measured in RPM.

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

. . e STO - Safe Torque Off is used.
Failsafe reaction

e SS1-A - Safe stop 1-A is used.

e SS1-B - Safe stop 1-B is used.

Table 13.11 Options for SLS-B

13.4 Configuration Offline configuration

When configuring the VLT® Safety Option MCB 15x Series
Configure the safe plug-in in online mode (PC connected in an offline project mode, the configuration is stored in
to frequency converter) or in offline mode (no PC the project. After completing the configuration, connect to
connected to frequency converter). In both cases, enter the the PC and write to the frequency converter.
required values in the configuration dialogs to configure
the plugin. i Cee NOTIC

The LED status icons are not active in offline mode.

NOTIC

Multiple value entry fields in the configuration tabs are
accompanied by recommended value settings that
appear below the text field.

Online configuration
Changed settings within safe plug-in for MCB 15x are not
applied before they are written to the device.

The recommended values are generated dynamically 1. Connect the safe plug-in for MCB 15x to the
based on the user input of related and dependent frequency converter.
configuration options. 2. Click Write to drive to apply changed settings in

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

the safe plug-in. Writing the values to the
frequency converter always updates the entire
device package and not just the changed values.
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NOTIC.

If the safe plug-in for the MCB 15x interface is closed
before the changes have been written to the frequency
converter, the changes are lost.

13.4.1 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 the user of the possible consequences. It is then
possible to verify the changes and either accept or discard
the change.

[ safe_ext L_r

q c 1 Mot having a measured speed source will result in the following

\ " changes:
- '5L5-A’ and '5L5-B' are not available for 'DIL and DI2 Safe Function’
- If DIL and/or DI2 'Safe Function' is set to 'S5L5-a' or 'SLS-b', it will get
setto 'STO
- '551-A and 551-B Type' will get set to 'Delay’ and are not changeable
- 'External failure reaction’, 'SL5-A Failsafe reaction’ and 'SL5-B Failsafe
reaction’ will get set to 'STO" and are not changeable

130BC939.10

Do you accept the changes?

8

Illustration 13.11 Dependencies Confirmation Dialog

When accepting the dependency dialog, both the change
that caused the dependency dialog and all other configu-
ration items listed in the dependency dialog are applied.
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13.4.2 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 | Parameters |

=

Parameters g

(] MName Setup Min. value | Max. value | Factory setup Unit §

42400 |Type Delay Delay -

42401 | Type Delay Delay

42410 | Ramp Profile Linear Linear

42411 | Ramp Profile Linear Linear

42420 | Delay Time 1.0 0.1 36000 1.0 H

42421 | Delay Time 1.0 01 36000 1.0 H

42430 |DeltaT 2 0 99 2 %

42431 | DeltaT 2 0 ] 2 %

42440 | Deceleration Rate 1500 1 30000 1500 /s

42441 | Deceleration Rate 1500 1 30000 1500 /s

42450 | DeltaV 120 1 10000 120 RPM

42451 | DeltaV 120 1 10000 120 RPM

42460 | Zero Speed 10 1 600 10 RPM

42461 | Zero Speed 10 1 600 10 RPM

42470 | Ramp Time 1.0 0.1 36000 1.0 H

42471 | Ramp Time 1.0 0.1 36000 1.0 H

42480 | S-ramp Ratio at Decel...| 50 1 50 50 %

42481 | S-ramp Ratio at Decel...| 50 1 50 50 %

42490 | S-ramp Ratio at Decel...| 50 1 50 50 %

42491 | S-ramp Ratio at Decel...| 50 1 50 50 %

42500 | Cut Off Speed 270 151 10000 270 RPM

42501 | Cut Off Speed 270 151 10000 2i0 RPM

42510 | Speed Limit 150 0 269 150 RPM

42511 | Speed Limit 150 0 269 150 RPM

42520 | Fail Safe Reaction 51O 5TO

42521 | Fail Safe Reaction 51O S5TO

42530 | Start Ramp N No

42531 | Start Ramp Mo No

42540 | Ramp Down Time 1.0 01 3600.0 10 s

47541 Rarnn Mo Time 10 n1 2RNNN in =

Illustration 13.12 Parameters Configuration Tab

NOTIC,

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

Table 13.12 is a complete list of all parameters available to the user for configuration via safe plug-in for VLT® Safety Option
MCB 15x Series.

NOTIC

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* and 42-5*%,
For parameter group 42-2* .0, refer to DI1 and .1 to DI2.

Parameter Description Factory value
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 - The direction of the encoder. Clockwise
4213 Gear ratio - The ratio between the motor speed and the encoder speed. 10.000

4214 Feedback type - The feedback type. With direction info
4215 Feedback filter - The frequency of the feedback filter. 200.00

4218 Zero speed timer — The timer for the zero speed activation. 10

4220.0 Safe function — The safe function selected. STO

4220.1 Safe function — The safe function selected. STO

4221.0 Type - The type of the safe input. NCNC

42211 Type - The type of the safe input. NCNC

4222.0 Discrepancy time — The time amount allowed for discrepancy. 10

42221 Discrepancy time — The time amount allowed for discrepancy. 10

4223.0 Stable signal time — The time amount for a stable signal. 10

42231 Stable signal time - The time amount for a stable signal. 10

42240 Restart behavior — The restart behavior of the safe plug-in for MCB 15x, automatic or with user

input. Manual
42241 Restart behavior — The restart behavior of safe plug-in for MCB 15x, automatic or with user input. |Manual
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
4933 Parameter set name — The title for the current safe plug-in for MCB 15x configuration. The

maximum 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 frequency converter itself. Linear
4241 1 Ramp profile - The ramp profile that is either defined by the safe plug-in for MCB 15x or within

the frequency converter itself. Linear
42420 Delay time - The amount of time spent by the safe stop function to ramp the speed down to

0 RPM. 1.0
42421 Delay time - The amount of time spent by the safe stop function to ramp the speed down to

0 RPM. 1.0
4243.0 Delta T - The buffer time that is added to the delay time before activating STO. 2
42431 Delta T - The buffer time that is added to the delay time before activating STO. 2
4244.0 Deceleration rate - The deceleration rate for the safe stop slope ramp type. 1500
42441 Deceleration rate - The deceleration rate for the safe stop slope ramp type. 1500
42450 Delta V - The tolerance between the calculated and actual speeds allowed by safe plug-in for MCB

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

15x. 120
4246.0 Zero speed — The zero speed limit that the safe plug-in for MCB 15x uses to engage STO. 10
4246.1 Zero Speed - The zero speed limit that the safe plug-in for MCB 15x uses to engage STO. 10
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Parameter Description Factory value
4247.0 Ramp time - The ramp time that the safe plug-in for MCB 15x uses to engage STO. 1.0
42471 Ramp time - The ramp time that the safe plug-in for MCB 15x uses to engage STO. 1.0
S-ramp Ratio at deceleration start — The proportion of the total ramp-down time wherein the
4248.0 deceleration torque increases. The greater the percentage value, the greater the jerk compensation
achieved. 50
S-ramp Ratio at deceleration start — The proportion of the total ramp-down time wherein the
4248.1 deceleration torque increases. The greater the percentage value, the greater the jerk compensation
achieved. 50
S-ramp Ratio at deceleration end — The proportion of the total ramp-down time wherein the
4249.0 deceleration torque decreases. The greater the percentage value, the greater the jerk compensation
achieved. 50
S-ramp Ratio at deceleration end — The proportion of the total ramp-down time wherein the
4249.1 deceleration torque decreases. The greater the percentage value, the greater the jerk compensation
achieved. 50
4250.0 Cutoff speed — The speed at which the failsafe reaction is engaged. -
4250.1 Cutoff speed — The speed at which the failsafe reaction is engaged. -
4251.0 Speed limit - The maximum speed allowed when the safe limited-speed function is engaged. -
42511 Speed limit - The maximum speed allowed when the safe limited-speed function is engaged. -
4252.0 Failsafe reaction — The safety function that is activated when the speed exceeds the limit set. STO
4252.1 Failsafe reaction — The safety function that is activated when the speed exceeds the limit set. STO
4253.0 Start ramp - If the speed at the activation of safe limited speed is greater than the speed limit, the
function either ramps down to the speed limit (Yes value) or activates the STO (No value.) No
4953 1 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.) No
4254.0 Ramp-down time - The ramp-down time for starting the ramp. 1.0
42541 Ramp-down time - The ramp-down time for starting the ramp. 1.0

Table 13.12 Parameter List

13.5 Commissioning

1. Configure a safe plug-in for VLT® Safety Option

chapter 13.6.3 Change Password.

more information on changing password, refer to

) Confirm password == 2
MCB 15x Series. <
(o))
. . . PR prevesn 9
2. Click Write to drive to upload to the frequency ;“W a8
rive L FC- 8 —
converter. Coniem t0 2l drves
The status window shown in lllustration 13.13 opens: N
OK Cancel
U OE L Tooc E Illustration 13.14 Password Entry Dialog
Status
b |dentifying diive "Projecth1; FC-302 5.50KM 3800-480v"' on bus Senial at address 1 é:j
Connected to dive "Project1; FC-302 5 50K 3800W-4800" g
m
4, Press OK to continue OR press Cancel to discard
the process and perform a rollback.
“wiriting drive “Projecty]; FC-302 5.50KW 380v-480%"" drive at address 1 using Serial
a% 100%
Stop ‘ ‘
lllustration 13.13 Writing to Drive Status Window
3. Enter the password when the Confirm password

dialog pops up (default password: 12345678). For
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NOTIC.

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.

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.

Drives

1; FC-302 5.50KW 380V-480

130BC946.10

Parameters

D Name New values Received values -
4210 Measured Speed Source | Safe Option Safe Option

4211 Encoder Resclution 410 410

412 Encader Direction Clackwise Clockwise

4213 Gear Ratio 1.0022 1.0022

4214 Feedback Type With direction info With direction info

4215 Feedback Filter 200,00 200.00 T

CRCVLT: A63Ehex CRCMCT10:  AB3Ehex

o

lllustration 13.15 Configuration Approval Dialog and Summary

Drives The top section of the summary shows all frequency
converters affected by the write procedure. If there
are multiple frequency converters, press the
frequency converter titles in the window to update
parameters and CRC below accordingly.

Parameter [This section details all the updated parameters that

s were written to the frequency converter.

ID The parameter ID written.

Name The name of the parameter written.

New The value of the parameter that was designated to
values be written to the frequency converter. This column

must have the same value as Received values. If not,
an error is shown.

Received |The value that was received from the frequency

values converter after the update procedure. This column
must have the same value as New values. If not, an
error is shown.

CRC This section shows the CRC values that were

generated from the application side and the
frequency converter side. These values must match.

If not, an error is shown.

Table 13.13 Explanations for lllustration 13.15

5. When the configuration approval pops up, review
the included summary.

6. Press Approve to confirm the changes and close
the dialog window, OR press Cancel to discard the
process and perform a rollback.

When the configuration is approved, the commissioning
report is generated and shown.

TS =

« Aferthe configuration for each machine
« After changes to MCB15x parameter values
« After changes to the machine (as per applicable standards and regulations).

130BC947.10

Check the effectveness of al safety functions used
« Document each indiidual step of th test.
« Nate the checksum of the MCB15x parameters in your records
+ Do ot release the system unless the system has successfull passed allindividual steps of the test.

« Restart the drive and check that the motor runs normally.

320 SAFETY FUNCTIONS OF THE DRIVE

Safety Functions Test procedure Approved @

1. 851 function must be enabled
via DIt

via DI2

or via PROFisafe

Check the SS$1 circuit connections
against the circut diagram.

2. No safety faults and alarms
3. Run the drive

4. Ensure that the correct drive is
running

5. Select SS1 during the drive is running
6. Check the following

Safe Stop 1 ramp based
(ss1)

The drive coasts to a standstill

The motor is braked and stopped by the
mechanical brake (f available and
configured)

No safety faits and slarms

Illustration 13.16 Commission Report Review, Save, and Print
Dialog

7. Press Save to save the commission report in Rich
Text Format.

8. Press Print to print the report.

9. When the commissioning process is complete,
press [Reset] on the frequency converter to
reboot.

13.5.1 Commission 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
frequency converter. 1 3

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 need to
be tested, see more details in VLT® Safety Option MCB
150/151 Operating Instructions 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 configu-
rations.

. Commissioning test — specific testing scenarios
for the current set-up. This section also contains
CRC check procedure descriptions.
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13.6 Operation

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

13.6.1 Diagnostics

Follow these instructions to access and use the Diagnostics
function:
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 window shown in lllustration 13.17
opens:

Safe Option Administration = 2
%
(o))
Diagnostics | Reset é
@
Download event log file.
Password:
Download
lllustration 13.17 Safe Plug-in for MCB 15x Administration
Window

3. Enter the safe plug-in for MCB 15x password
configured for the frequency converter.

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.

13.6.2 Reset

Follow these instructions to access and use the Reset
function:

NOTIC

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

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 following window opens:

Safe Option Administration ===

Reset

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

130BC949.10

Yes, I want to reset Safe Option Configuration in the
Drive,

Reset password:

Reset
Cloze

Illustration 13.18 Reset Password

4, Tick Yes, I want to reset Safe plug-in for MCB 15x
Configuration for the frequency converter to
continue.

5. Enter the master password configured for the
frequency converter to continue.

6. Press Reset to reset the frequency converter
password and configuration.

7. Press [Reset] on the frequency converter to
reboot.
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13.6.3 Change Password

When working with the safe plug-in for VLT® Safety Option
MCB 15x Series plug-in in network online mode, Change
password is shown in the information area of the plug-in
interface.

New password @

130BC950.10

Current password:
Mew password:
Confirm new password:

Motes

Current password length must be & characters.
MNew password length must be 8 characters.

Drive: 1; FC-302 5. 50KW 380V-4a0V

=3
o
3
3

w

oK Cancel

lllustration 13.19 Safe Plug-in for MCB 15x Password Changing
Window

Follow these instructions to change the password:
1. Press Change password.

2. Enter the current password into the Current
password field.

3. Enter the new desired 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.

5. If necessary, select the option Confirm to all blank
initial drives to apply the new password to all new
drives in the network.

6. Press Cancel to discard the procedure.
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14 SyncPos

14.1 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 frequency
converter has been selected:

. An All parameters folder icon.

. A separate SyncPos icon.

Parameter group 7-** Controllers is incorporated under All
Parameters and applies to SyncPos.

NOTIC

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.

14.2 Programs and Configuration File

The SyncPos program consists of 2 main parts:
o Configuration file (*.cnf).

. Program Files(s) (*.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.

14.2.1 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 just as in
the standalone SyncPos program. If a SyncPos program

exists, it can be imported into the MCT 10 Set-up Software

project.

14.2.2 Configuration

1. Select Configuration to view the available
frequency converter configuration file in the right
view.

2. To change the SyncPos settings, select the
relevant frequency converter in the right view to
open a new editor (Cam Editor). Refer to
Programmable SyncPos Motion Controller Operating
Instructions for details on using the editor.

3. Once the desired settings are made, select
Compile (under Settings in the main menu) or Exit
Program (under File in the main menu).

4. When selecting Exit Program, select Read or Write.
The Confirm SyncPos write (or read) window pops
up with 2 options for saving to the SyncPos card.
Mark the desired selection and select Yes or No.
When selecting Yes, the information is written to
the frequency converter.

NOTIC

If Write to Drive is selected at the root of a frequency
converter, 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.
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14.2.3 Import and Export of a Configuration File

To import a configuration file saved elsewhere, for example in another project, to the SyncPos card:
1. Click the configuration file shown in the right view, see lllustration 14.1.

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.

" Untitled - MCT 10 Set-up Software g =|0] x| 5
File Edit Wiew Ingert ZyncPos Communication Tools Oatiors Hﬂ: 5
DFH fBR|E =3t 8 S0 )
=5 Nstwork Fie Mame | Stee I
=B seriscon DR e e 1¥8
: B2 8; VLT 5001 200%-240V Edit
= @ Project =S ——
B 3 5 VLT S001 2007-240 %|
== All Parameters
=l ..i SyncPos Cop
-4 Configuration faste
- programs -
Rename
lllustration 14.1 Import Configuration File
* Untitled - MCT 10 Set-up Software g
File Edit View Insert SyncPos Communication Tools Optiors Help %

CarE| s BR| 2 2 -=E| € ¥

= 5 Nstwork Fie Name | Size |
- =, seriglcom KB

i B2 8; VLT 5001 200v-240¢

=6 Project

= T 8 VLT S001 2000-240V
4= Al Parameters
= ':E. SyrcPos
4% Configuration

Illustration 14.2 Import Configuration File

Export of configuration files is performed in the same manner.
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14.2.4 Edit and Save Configuration File —

Look i [ (3 SwncPas x| @&k E-

B durmy L@
BEnc-S‘m
Emark.ev.m
[E)Mave-s.m
Eslavesync‘m
Bstamping.m

View and edit the content of the configuration file by
selecting it. The configuration editor then opens.

130BT504.11

After editing is complete, close the SyncPos application

Bsubl.m
and the window shown in lllustration 14.3 pops up:
SyncPos Application Closed - L. |2
o
- 0
‘fou hawe closed the Syncpos appication. § File name I‘ J \&I
g Files of type: ISyncDos Filees: [*.mn) j Caricel
1F ey wwrate bo the drive using the Soncpos applicatian, then pou should click the read buttarn hal

to update your MCT 10 project .
Illustration 14.5 Browse
If pou did ot wirite to the dive uzsing the Swcpos application, but you did save your work in
the Syncpos editor, then vou should click the write button to update your dive.

Read | Sadrite | Cancel |

Select the desired program, click Open to import program
in the Programs folder. The import is now complete.

lllustration 14.3 SyncPos Application Closed

14.2.6 Auto start

Select Read to save changes to the MCT 10 Set-up
Software project, or Write to save changes to the frequency
converter. Reading or writing can take some time.

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.

14.2.5 Import and EXpOft of Programs In the right view, select the start-up program, and then

right-click to select Set As Auto Start. The program selected
To import a program to the SyncPos card, left-click on a is then indicated with Yes in the Auto Start column.
program shown in the right view as shown in
llustration 14.4.

* Untitled - MCT 10 Set-up Software E =4
File Edt View Insert Synchos Communication Todks Optiors Hep

D@ IER(5 Wr-=Et Y 800 ks
I

1308T664.10

=55 Netwerk ko sttt Tsource
* Untitled - MCT 10 Set-up Software % —oixj = =8 Serlcom [) Yes o
File Edit View Insert SyncPos Cowmunication Tooks Optiors Help § @Enl:E B; VLT S001 200¥-240V } ™ Ves
@ RS =@t Y @O0k s g 5 3 5 wr oot 2000 2400 ¢ ® b
= B oteerk Fle Hane | T ko Start TSeurce - finy
=B, seridcom [WevicTrz, o Yes Mo =58 Syncpos
& 55 & T so01 comaw BT 8 Confauratin
=6 project [} Wew Symczos Pregram W programe
5 B & WLT 5001 200v-240% Import Program File
1= Al Parameters e
%8 Syncpos
& Configuration
W programs
4
Illustration 14.6 Auto Start
1 4 lllustration 14.4 Import Program to SyncPos Card

14.2.7 Source Code

Browse the computer to find the desired program for

. ) Refer to Programmable SyncPos Motion Controller Operating
import.

Instructions.
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14.2.8 Edit Source Code

Double-click Program in the right view to view and edit the source code.

~~" Untitled - MCT 10 Set-up Software N [ul E
' - el
Fil: Il SyncPos - [Enc-5.m] = ID ﬁl 3
T o
[l E File Edt Development Controler Testrum Cam-Editor  Settings Windows Help - |5’ 1[ 53

2 O|w|d %@ 8 2] L

L‘* Test program for testing encoder comnnectiom *f
Bl
f* Encoder mmst be connected.

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

If Ehe position is counting positive the encoder comnection is ok.
If the position is counting negative, A and B track of the encoder
or the txm motor phases must he swapped.

=

f* Start of program */

MOTDR OFF f* Motor coast *f
start:
I IPEI“T "Pogition: ".anos Jv read aj:tral nosition &} _Iﬂ
4 4

Illustration 14.7 View/Edit Source Code

A range of editing operations are possible, described in detail in the SyncPos manual.

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 123



Danfits

SyncPos VLT® Motion Control Tools MCT 10 Set-up Software

14.2.9 Save and Exit Program
Select File=>Save in the menu bar to save the changes to the program file opened from the MCT 10 Set-up Software project.

To leave SyncPos, select File=Exit program in the menu bar:

-~ Untitled - MCT 10 Set-up Software ol =il =
; - %}
ll‘ T SyncPos - [Enc-S.m] 10| x| §
J_[ File Edit Development Comkroler Testrum  Cam-Cdior Ssktings  Windows  Help _|5|5| ]
— (52}
By | v || = ‘ﬁ'| u|
1 | NS e
i Close m for testing encoder connectiom *j =
El Sawe
S =t be conmected.
— pam and run the motor forwar in local mode
Prink = Local}).
Prirk setup n is counting positive the encoder connection is ok.

n is counting negative, h and B track of the encoder
or phases must be swvapped.

| last Kile:

f* Start of program ¥/

HMOTOR OFF f* Motor coast *f

start:
I I]'R]Ilil‘l‘ "Pogition: " .anos J*% read actral nosition *§ _lj
4 »

For LI

Illustration 14.8 Exit Program

As for editing of a configuration file, a SyncPos Application
Closed dialog box pops up. Select Read or Write according
to the instructions in the box.

NOTIC.

If there are programs in the SyncPos card, they are
deleted without further warning.

14

Confirm Syncpos Write R x|

| ma be nzcassay b skop the Syncpos cad. and the Swicnos programs on your dive]s] wil be
cvenanit=n wih e onex you heve n o ropeet. Thiz may beke severd mirubes. Do pou wenl ko
colinue?

130BT546.11

I

[v DeeteEering Pogems o Dres Beloe Wiing

| ‘oz I Mo |

Illustration 14.9 Confirm SyncPos Write
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14.3 SyncPos Read From Drive

Read all parameters and SyncPos files from a frequency converter to a project by selecting Read from Drive. Select the root
drive and then right-click to find Read from Drive:

-~ Untitled - MCT 10 Set-up Software =10] =] g
Flle Edit Yisw Incert Caomnunicstion Tools Options  Help E
— = )
W EEEEE T T R ] 3
El--% Mekwork =
BE SEg'iaICam Conrnected Diive Information Database Infomation
: SIF 8; VLT 5001 200%-240%
EI--@EFl']rnEJect | Diive Series  [{iLT 5000 Flus [9C7 5000
E..
n Hew E Diive Tepe 5007 |ET
Prink Selected Folder(s). .
Wokage (2004240 20240y
WSS Drive Basic 5w Yerzion |5.22 |5_22
Compare. .. Communication O ption INDne INme
#pply Premstar Vi St Applcation Option  [4.21 SYNC-PDS [+.21 synCPOS
Zuk
Copy
Paste
Delete
Rename
Drive Address Ia
Froperties e
| Diriver Mame ISe[ia":Qm
| Region  [Irtemational (S0Hz)
— Descnphion
I -
| 3
Read values from the drive 7
Illustration 14.10 SyncPos Read From Drive
Files in the project can be permanently lost as files of
the same name are overwritten:
Hl o
& Do you really want to replace the syncpos programs in your projct with the ones read from the drive(s}? This may a
take several minutes, IF necessary, any running Syncpos programs wil be stopped. 'r:
[a}
Yes Mo 8
Illustration 14.11 Files Overwritten
Select Yes to commence reading from the frequency
converter and to save configuration files and programs
from the frequency converter to the project.
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14.4 SyncPos Write to Drive

Write all parameters and SyncPos files from a project to a
frequency converter by selecting Write to drive. Select the
root drive and then right-click to find Write to drive:

* Untitled - MCT 10 Set-up Software =IDlxj

Fie Edt Visw Insert Communication Tooks Options Help

MECIEEEEIEE R

130BT668.10

= i Network =
=8 et B Connected Drive Information Database Informalion
P & LT s001 2000-240v
I Dive Series [T 6000 Fhat [T 5000
J New [ | Drive Type 5001 001
Ty Prink Selected Folder(s)...
S Sy e s R Vokege  [200v-2407 | e
e b Basic S/ Verson  [5:22 Fz2
o Commnication Option — [ilans Jiene
Heply Parameca Application Option  [¢.27 SYNC-P05 Ja.ziswCPos
Copy
Paste
Delete.
Rename
R Diive Addresi| B
Fropertiss -
‘ Driver Name lSeria\I:nm
I Fegon  [irtemalional (50Hz)
I g
< B
Read values fram the drive 7

lllustration 14.12 Write to Drive

NOTIC

Use this feature with caution. If incorrectly used, files on
the frequency converter can be permanently lost. The
following warning appears, explaining that files of the
same name are overwritten:

Confirm Syncpos Write i‘

It may be necessany to stop the Sunepos card, and the Syncpos programs on pour dirvels] will be
aovenwritten with the ones pou have in your praject. Thic may take seversl minutes. Da pou want to
continue?

130BT669.10

[¥ “rite SyncPos Program Source Files to the Drive

[@ Delete Evisting Progranes: on Drive Before Wut\n%

Yex Mo |

Illustration 14.13 Warning Files Overwritten

Select the required settings and select Yes to commence
writing. For the above settings, the existing programs are
deleted. Then the SyncPos program source files are written
to the frequency converter. Once the write is complete,
check the contents for the Network folder to confirm that
the write to drive was successful.
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15 Troubleshooting

15.1 Save Error Dialog

When an error dialog appears on the screen, MCT 10 Set-
up Software can save 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 frequency
converters, an error dialog appears showing the frequency
converters not detected:

[Scanning for Drives . ..

“Warmingl Drive at address 1 was not found
waming! Drive at address 2 was not found,
“Waming! Drive at address 3 was not found,
“Wamingl Drive at address 4 was not found
Waming! Drive st address § was not found.
"Waming! Drive at address & was notfound,
“Wamingl Drive at address 7 was not found
Waming! Drive st address 8 was not found.
[Warming! Drive d
“Waming! Drivi

130BT599.11

lllustration 15.1 Frequency Converters Not Detected

Select Save As to store the error log. A dialog as shown in
lllustration 15.2 appears.

‘ Save Errors As @
| e EBEcrE-

Name Date modif... Type Size

Save in: Testfolder

130BT600.12

e
Thiz folder is pty.
Recent Places is folderis empty

Deskctop
o)
Danfoss

|-

Computer
A
-

Metwork

Fils mame [Eroriog] | Save
Saveastype: | Text Files {"ta) = Cancel

Illustration 15.2 Store Error Log

15.2 Common Problems and Solutions

15.2.1 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.

15.2.2 Error Message While Installing MCT
10 Set-up Software

A message such as MCT 10 Set-up Software SET UP
SOFTWARE ERROR OPENING FC DRIVER may occur, if there is
a second 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.
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15.2.3 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

frequency converter.

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 frequency converter operating guide.

Communication failed

The Communication failed error message appears in the status bar as shown in lllustration 15.3.

"Unbitled - #CT 10 Set-up Software é
File Edt “ew Irsert Communicaton Toos Opbions  Help &5

Dl ! 88 % EMTe 300 + 8 i
= [ Metwark D Narme Setup 1 Uit -

SE w (1] Reset lawh count L0 nok reset

.EI.E'! : VLT 215 200V-240 519 Feset run, hour Do inick; Feget

| == Al Parameters 5211 Ciperakion moda Rl operation

i 535 S part: N, Eerciatn

O e oo -2

| El 7: FCD 307 380V=-480

[+ 2= Al Parameters
& Project
Far Help, press F1 Communication Faled -
lllustration 15.3 Error Message: Communication Failed
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15.2.4 Communication Errors

If an erroneous/illegal action has been attempted, an error highlight appears in the status bar at the bottom of the MCT 10

Set-up Software window.

When a communication error occurs, the status bar at the bottom of the MCT 10 Set-up Software window is highlighted
and shows a Communication failed- error message, as shown in lllustration 15.4.

" Uintitled - #CT 10 Set-up Software

Fle Edt ‘e Irsert Commurication

Cipbicns

D] ¥ i 8|S 5 -

Help
BT B Qe+

-2 Group 9
m?iﬁ;wr BT Z00- 40
= 7: FCD 307 3E0v-460
| (+-= &l Parameters
- 02 Project

Far Help, press F1

m Mare Setop 1

Uit

18 Reset kuwh eounk
619 et Fun, o
520 Ciperakion mock
635 Swe. part .

PR

[ ok reset
Doy ik Feszit
Mormal opsration

130BT602.11

i

Illustration 15.4 Error Message: Communication Failed

When no communication error has occurred, the same window appears as:
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+" Untitled - MCT 10 Set-up Software -olx|| e
File Edit View Insert Communication Tools Options Help §
=]
b = b=  BeB- o 1)
D@ % BB & 2 B SRty S
=i Network D Name Setup 1 Unit
E‘ gzn:l::nm 618 Reset kwh count: Do not reset
T oo £19 Reset run, h Do nat reset
= 2B 4 VLT 2815 200v-240v =y el
== all Parameters 620 Operation mode Mormal operation
..... [l operation and display 635 S, part no. 195C0045

4= Load and motor
|+ References and limits
¥ Inputs and outputs
22 Special Functions
E Serial communication
oL ETechnical Functions

= Group 8

- Group 9
30 &; WLT 5001 200v-240v
E‘""M 7; FCD 307 380%-450
#-= all Parameters

B Project

Far Help, press F1

|Comrunication OK 4

lllustration 15.5 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.

15.2.5 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.

15.3 Safe Plug-in

This section contains common troubleshooting and
descriptions of known errors.

15.3.1 Troubleshooting Communication
Errors

During commission, the communication between MCT 10

Set-up Software and the frequency converter can fail. In
that case, the user receives ann error message.

15.3.3 Device Error Codes

Confirm the status of the communication devices and the
frequency converter and the status of the frequency
converter to guarantee proper communication.

15.3.2 Troubleshooting CRC Errors

CRC errors can occur during the write-to-drive procedure.
Should a CRC error occur, try to write to the frequency
converter again.

When the CRC errors persist, verify the integrity of the
devices and communication.

The following is a complete list of all error codes that can appear within the safe plug-in for VLT® Safety Option MCB 15x

Series plug-in and their respective descriptions.
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Ramp: Reaction
STO

Error |Description
num-
ber LED 1 LED 2 LED 4
Green
Internal failure [Reason Action constant
1 Diagnostic in Green
progress constant
67 |Int fail tolerance | ¢ Check that data for e Make a recustomi- Red constant
error exceeded: feedback (PPR, type of zation with correct
Reaction STO feedback, and gear data if needed.
ratio) is entered e Set
correctly. parameter 42-12 En
e Direction of feedback coder Direction to
is wrong. the opposite value.
e Due to use of e Decrease ramping
feedback filter, the time on frequency
dynamic of the system converter.
does not match with o Try to run the
dynamic of feedback system at, for
filter example, 60 RPM. If
(parameter 42-15 Feedb error number 99
ack Filter). System is now occurs, this is
ramping too fast. the reason.
o Feedback signals are « Improve shielding
not received at all. of feedback cables
) Status of LED 1 and LED 2 depends on
e No correction and motor cables. . ]
o safety function state assigned to DI1 and DI2
shielding of feedback .
respectively.
cables.
68 |Int fail speed e The value of A Vis too| e If running in closed Red constant
limit SS1a low. For closed-loop loop, try to adjust
Ramp: Reaction systems, it must often PID setting, and if
STO be larger than the needed, increase
recommended value. SS1 ramping time.
e Due to use of e Try to increase
feedback filter, the parameter 42-15 Fee
dynamic of the system dback Filter, but
does not match with this might cause
dynamic of feedback error number 67 to
filter occur.
(parameter 42-15 Feedb | Otherwise increase
ack Fiter). parameter 42-45 Del
e Load change takes ta V.
place during ramping.
69 |Int fail speed See 68. See 68. Red constant
limit SS1b

Table 15.1 LED Indications
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Reaction STO

Happens during speed

below SLS limit:

o If speed is above
cutoff speed at
activation point and
parameter 42-53 Start
Ramp is set to [0] No,
this error occurs.

e Noise on the feedback
signal (including
quantization noise) is
larger than expected.

rt Ramp to [1] Yes
and set

parameter 42-54 Ra
mp Down Time
accordingly.

e Increase
parameter 42-50 Cu
t Off Speed or
decrease
parameter 42-51 Sp
eed Limit to get a
larger tolerance

Error |Description
num-
ber LED 1 LED 2 LED 4
Green
Internal failure [Reason Action constant
70 |Int fail speed Happens during ramping | ¢ Change Red constant
limit SLSa: to SLS limit, see 68. parameter 42-53 Sta

e Load change takes
place, do as in above

point.

134 |Int fail speed See 70. See 70. Red constant
limit SLSa:
Reaction SS1a

198 |[Int fail speed See 70. See 70. Red constant
limit SLSa:
Reaction S51b Status of LED 1 and LED 2 depends on

71 |Int fail speed See 70. See 70. safety function state assigned to DIT and DI2 Red constant
limit SLSb: respectively.
Reaction STO

135 [Int fail speed See 70. See 70. Red constant
limit SLSb:
Reaction SS1a

199 [Int fail speed See 70. See 70. Red constant

limit SLSb:
Reaction SS1b
72 |Int fail processor| e

The 2 processors on Red constant
MCB 15x have

different safety states.

o First, power cycle
failure: Reaction
STO

the frequency
converter or restart
the MCB 15x by
parameter 42-90 Res

e CPU 2 fails.

tart Safe Option.
Second, try to
make a general
reset of the MCB
15x with the
“Administration”
button (MCB 15x
goes back to blank
initial state).

o If the problem
persists, contact
Danfoss.

Table 15.2 LED Indications
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73 |Int fail-safe
output switch1:
Reaction STO

Diagnostic of safe output
of CPU 1 fails.

o First, power cycle
the frequency
converter or restart
the MCB 15x by
parameter 42-90 Res
tart Safe Option.

o If the problem
persists, contact
Danfoss.

74 |Int fail-safe
output switch2:
Reaction STO

Diagnostic of safe output
of CPU 2 fails.

o First, power cycle
the frequency
converter or restart
the option by
parameter 42-90 Res
tart Safe Option.

o If the problem
persists, contact
Danfoss.

75 |Int fail DI2 in
PUST: Reaction
STO

e Safety input connected
to DI2 has illegal
signal level.

e Sensor is broken.

o Check that configu-
ration of DI2
(parameter 42-21 Ty
pe) subindex [1] is
set correctly or the
connected sensor
is installed
according to
specification.

76 |Int fail DI1 in
PUST: Reaction
STO

o Safety input connected
to DI1 has illegal
signal level.

e Sensor is broken.

o Check that the
configuration of
DI
(parameter 42-21 Ty
pe) sub index [1] is
set correctly or the
connected sensor
is installed
according to the
specification.

77 |Int fail failsafe

The CRC of the MCB 15x

Configure the MCB

data CRC does not match the 15x with MCT 10 safe
mismatch: stored CRC value on the |[plug-in or by CRC
Reaction STO frequency converter. select/LCP copy.

78 |Int fail The communication o First, power cycle
S152CommChan | between CPU 1 and CPU the frequency
nel: Reaction 2 fails. converter or restart
STO the MCB 15x by

parameter 42-90 Res
tart Safe Option.

o If the problem
persists, contact
Danfoss.

Status of LED 1 and LED 2 depends on

respectively.

safety function state assigned to DI1 and DI2

Error |Description
num-
ber LED 1 LED 2 LED 4
Green
Internal failure [Reason Action constant

Red constant

Red constant

Red constant

Red constant

Red constant

Red constant

Table 15.3 LED Indications
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79 |Int fail no SPI
comm: Reaction
STO

Contact Danfoss.

80 |Int fail no CAN
comm: Reaction
STO

Contact Danfoss.

81 |[Int fail
undervoltage

Voltage for CPU 1 is too
low.

o First, power cycle
the frequency

overvoltage

high.

Vuc1: Reaction converter.
>T0 o |f the problem
persists, contact
Danfoss.
82 |[Int fail Voltage for CPU 1 is too o First, power cycle

the frequency

undervoltage

is too low.

Vuc1: Reaction converter.
STO o If the problem
persists, contact
Danfoss.
83 |Int fail Voltage for terminal 12 e First power cycle
undervoltage 24 [ safe output is too low. frequency
V |0O: Reaction converter.
STO o If the problem
persists, contact
Danfoss
84 |Int fail Voltage for terminal 12 o First, power cycle
overvoltage 24 |safe output is too high. the frequency
V 10: Reaction converter.
>T0 o If the problem
persists, contact
Danfoss.
85 |Int fail Voltage for CPU 2 (GPIO) o First, power cycle

the frequency

overvoltage
Vuc2: Reaction
STO

is too high.

Vuc2: Reaction converter.
>T0 o |f the problem
persists, contact
Danfoss.
86 |Int fail Voltage for CPU 2 (GPIO) o First, power cycle

the frequency
converter.

o If the problem
persists, contact
Danfoss.

DI2, respectively.

Status of LED 1 and LED 2 depends on
safety function state assigned to DI1 and

Error |Description
num-
ber LED 1 LED 2 LED 4
Green
Internal failure [Reason Action constant

Red constant

Red constant

Red constant

Red constant

Red constant

Red constant

Red constant

Red constant

Table 15.4 LED Indications
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Error |Description
num-
ber LED 1 LED 2 LED 4
Green
Internal failure [Reason Action constant
87 [Int fail Voltage used for other o First, power cycle Red constant
undervoltage circuits than CPU is too the frequency
int5v: Reaction |low. converter.
>T0 o |f the problem
persists, contact
Danfoss.
88 |[Int fail Voltage used for other o First, power cycle Red constant
overvoltage circuits than CPU is too the frequency
int5v: Reaction | high. converter.
STO o If the problem
persists, contact
Danfoss.
89 |Int fail memory | e Data in EEPROM for e Try to perform a Red constant
fail S2: Reaction CPU 2 is corrupted. general reset of the
STO o The flash memory fails. MCB 15x with the
Administration
button.
o If the problem
persists, contact
Danfoss.
90 [Int fail memory | e Data in EEPROM for e Try to perform a Red constant
fail S1: Reaction CPU 1 is corrupted. general reset of the|  Status of LED 1 and LED 2 depends on
; safety function state assigned to DI1 and
sTO o The flash memory fails. MCB 15x with the Y .g
Administration DI2, respectively.
button.
o If the problem
persists, contact
Danfoss.
91 |Int fail Voltage for CPU2 (PLL) is o First, power cycle Red constant
undervoltage too low. the frequency
Vuc2 PLL: converter.
Reactlon STO o If the problem
persists, contact
Danfoss.
92 |Int fail Voltage for CPU2 (PLL) is o First, power cycle Red constant
overvoltage too high. the frequency
Vuc2 PLL: converter.
Reaction STO o If the problem
persists, contact
Danfoss.
93 |Int fail Voltage for CPU2 (Core) is | o First, power cycle Red constant
undervoltage too low. the frequency
Vuc2 Core: converter.
Reaction STO « If the problem
persists, contact
Danfoss.

Table 15.5 LED Indications

MG10RB02 Danfoss A/S © 10/2016 All rights reserved. 135



Dt

Troubleshooting

VLT® Motion Control Tools MCT 10 Set-up Software

Error |Description
num-
ber LED 1 LED 2 LED 4
Green
Internal failure [Reason Action constant
94 |Int fail Voltage for CPU2 (Core) is | o First, power cycle Red constant
overvoltage too high. the frequency
Vuc2 Core: converter.
Reaction STO « If the problem
persists, contact
Danfoss.
95 |Int fail Voltage for CPU2 (SDRAM) | e First, power cycle Red constant
undervoltage is too low. the frequency
Vuc2 SDRAM: converter.
Reaction STO « If the problem
persists, contact
Danfoss.
96 |Int fail Voltage for CPU2 (SDRAM) | e First, power cycle Red constant
overvoltage is too high. the frequency
Vuc2 SDRAM: converter. Status of LED 1 and LED 2 depends on
Reaction STO « If the problem safety functl(;r;zstate assaned to DI and
) , respectively.
persists, contact
Danfoss.
97 [Int fail MOC fail |- e Contact Danfoss. Red constant
S1: Reaction
STO
98 |Int fail invalid Version of customization |Do a new configu-
customer file file of MCB 15x stored in |ration with MCT 10
version EEPROM does not match |safe plug-in which
the customization file supports the SW
supported by the SW version of MCB 15x.
version of MCB 15x. -
99 [Int fail feedback |The connected feedback |Check that the Red
error source does not give any [connection is done
signal. according to the
specification or if the
feedback source is
broken.
113 |[Ext fail DI1: e Safety input connected | Check that configu- Red constant Red flashing,
Reaction STO to DI1 has illegal ration of DI1 cycle (on
signal level. (parameter 42-21 Type 500 ms, off
e Sensor is broken. subindex [0] is set 500 ms).
correctly or the
connected sensor is
installed according to
the specification. Status depe.nds on
177 |Ext fail DI: See 113. See 113. Red constant safc.ety function state Red flashing,
Reaction SS1a assigned to DI2. cycle (on
500 ms, off
500 ms).
241 |Ext fail DI1: See 113. See 113. Red constant Red flashing,
Reaction SS1b cycle (on
500 ms, off
500 ms).
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Error |Description
num-
ber LED 1 LED 2 LED 4
114 |Ext fail DI2: o Safety input connected | Check that configu- Status depends on Red constant Red flashing,
Reaction STO to DI2 has illegal ration of DI2 the safety function cycle (on
signal level. (parameter 42-21 Type) |state assigned to DI1. 500 ms, off
e Sensor is broken subindex [1] is set 500 ms).
correctly or the
connected sensor is
installed according to
the specification.

178 |Ext fail DI2: See 114. See 114. Status depends on Red constant Red flashing,

Reaction SS1a the safety function cycle (on
state assigned to DI1. 500 ms, off
500 ms).

242 |Ext fail DI2: See 114. See 114. Status depends on Red constant Red flashing,

Reaction SS1b the safety function cycle (on
state assigned to DI1. 500 ms, off
500 ms).

115 |Ext fail prec The frequency converter |Increase speed to Red flashing,
thresh timer has been running below |above 120 RPM. cycle (on
elapsed: 120 RPM for more than 500 ms, off
Reaction STO the time entered in 500 ms).

parameter 42-18 Zero
Speed Timer with safe
function SLS active.

179 |Ext fail prec See 115. See 115. Red flashing,
thresh timer cycle (on
elapsed: 500 ms, off
Reaction SS1a 500 ms).

243 | Ext fail prec See 115. See 115. Red flashing,
thresh timer cycle (on
elapsed: Status of LED 1 and LED 2 depends on the [500 ms, off
Reaction SS1b safety function state assigned to DI1 and [500 ms).

116 |Ext fail SF The frequency converter |Increase speed to D12, respectively. Red flashing,
activation speed | has been running below |above 120 RPM. cycle (on
suspension: 120 RPM for more than 1 500 ms, off
Reaction STO year and a safety function 500 ms).

that needs speed
feedback is activated.

180 |Ext fail SF See 116. See 116. Red flashing,
activation speed cycle (on
suspension: 500 ms, off
Reaction SS1a 500 ms).

244 |Ext fail SF See 116. See 116. Red flashing,
activation speed cycle (on
suspension: 500 ms, off
Reaction SS1b 500 ms).

252 |Safe option
failure

Table 15.6 LED Indications
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IP address 18
C IP range 19
Cascade controller 83
Change log 38 L
Clock fault 68  Language 10
Clock functions 68,71 LEDs
o LED indications 131,132,133,134,135
COM port 13 LED status 101
Communication error 128 MS 20
. NS1 20
Configuration file 121 NS2 20
fi ion fol 121
Configuration folder Left view 22,39, 95
Connection properties 40
ction properti Load sharing 9
Conversion table 50, 54 .
Logging mode 63
Converter tool 50
M
D
Master class 2 6,7,11,14,15
DDP 17
MCT 10 Safe Plug-in 133,136
DHCP 18
Mixed pumps 91,92
DI1 safe function 106 .
Multicast 20
DI2 safe function 106 . .
Multi-motor plug-in 72
Di tics functi 118
iagnostics function Multitelegram 16
Dialog-based edit 37
Discharge time 9 N
Drive real-time channel 59 Network folder 23,559,127
E Network mode 23,43
Network view. 22
Error dialo 127
g Non-plug-and-play fieldbus 12
E | 127
rroriog Non-plug-and-play network 11
Ethernet telegrams 19
Ethernet-TSC 8,17 2]
Ethernet-TSC fieldbus 20 Parameter set-up 36
External failure reaction 107 Password 99,118
F PC polling channel 59,61, 65
PG/PC interface 15,16
Fault lo 56
uitiog PID functions 83
Feedback source 136 .
Polling rate 61
Filter function 39 . .
Print options 45
Filt tti 33
fter settings PROFIBUS 6,8,11,14,98
Formulas 51 .
Project folder 22,23,59,127
Functional safety 8 .
Project mode 24
H Project view 22
High voltage 9
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Read to drive 39 UsB 13,98
Restore 14 USB communication module 13
Right view 22,33,39,95,122 USB fieldbus 12
RS232 11,98 USB hub 13
RS485 11,12,13,93,98 USB port 11,13
User-defined changes 38
S
Safe stop configuration 108 W
Safely limited speed configuration 11 Warning 56
Safety configuration 98 Wink function 20
Samples 63
Sampling mode 63
Scan 12
Scope 62
Scope folder 59,62
Scope function 8,58
Scope properties 62
Scope storage 66
Scope window. 61,65
Serial configuration 12,13
Service mode 2
Signal type 77
SLS 137
Soft starter 13
Soft starter fieldbus 13
SS1 ramp 131
Subnet mask 18
SyncPos
SyncPos 10
card 121,122
file 120,125,126
program 120,126
T
Table editor 51
Threshold 73
Time-based actions 68,71
Toolbar 23
Tracking 65
Trigger event 63
Trigger function 61,62
Trigger line 62
Trigger signal 63
TTI 103
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